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We live in a high technology world where the "miracles" of modern surgery make 
headline news around the globe. It is no longer surprising to hear of yet another start-up 
medical technology company that promises a new surgical device that will save count
less lives, improve outcomes, and significantly decrease pain and suffering. People find 
themselves mesmerized by watching "key hole surgery" broadcast in high definition to 
their home television and find it surprisingly elegant and bloodless compared to their 
prior mental picture of surgeons at work. So it is perhaps understandable that many 
patients today go online to find surgeons and institutions offering the newest approaches 
and latest technology. It seems as though the modem surgeon armed with high tech 
devices and digitalized equipment should be invincible. Indeed, it is easy for surgeons 
to be inappropriately swept up by the siren song of technical innovation. 

In this kind of world, one might question the utility of yet another surgical text
book, especially one devoted to operative technique. Fortunately, editors Steven Wexner 
and James Fleshman have created a unique publication that is a far cry from the tradi
tional textbook of the past. The list of contributing authors includes seasoned master 
surgeons schooled in traditional techniques and highly innovative researchers and 
entrepreneurs who are exploring new frontiers of surgical technology. Over the course 
of their busy clinical careers, the editors themselves have successfully bridged both 
perspectives. Their unique experiences are apparent in this new, tightly edited and 
highly practical textbook that emphasizes tried and true open techniques and new, less 
invasive techniques. 

Drs. Wexner and Fleshman understand that surgical outcomes are dependent on 
many factors including clinical acumen and mature judgment to guide individualized 
decision-making. But they also know that surgeons must master basic operative skills 
and develop a full reservoir of different techniques that can be used to fit the demands 
of the case at hand. As importantly, they know that no matter how revolutionary or 
exciting, technology has its limits. Innovation is providing new tools but it is the sur
geon's skill in deciding what tools to use and the way in which they are used that 
determines the surgical outcome. Operative technique remains critical to minimize 
patient morbidity, cure cancer and other life-threatening conditions, and preserve func
tion and quality of life. All colon and rectal surgeons will find this book to be a valu
able adjunct to their practice. The artist's color drawings are superb and anatomically 
correct. The text is easy to read, very focused, and useful for busy surgeons. I con
gratulate the editors for bringing this book to us. 

David A. Rothenberger, MD 
August 1, 2 011 
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The Mastery of Colorectal Surgery textbook is a two volume compendium that demon
strates virtually all of the currently employed techniques for abdominal and anorectal 
surgery. All of the chapters have been written by internationally acclaimed experts, 
each of whom was given literary license to allow the book to be more creative and less 
rigorously formatted. Although some techniques are self-explanatory and the authors 
therefore concentrated their verbiage upon results and controversies surrounding a par
ticular technique, other procedures are described in a more algorithmic manner. Spe
cifically, some techniques require a much more heavily weighted description of 
preoperative and/or postoperative parameters rather than intraoperative variables. The 
matching of illustrations and videos has also been tailored to suit the needs of each 
chapter. Because of the quantity of material, the book is divided into two volumes: one 
that includes the abdominal and one that includes anorectal procedures. While many 
textbooks vie for the attention of surgeons in training and surgeons in practice, the 
Mastery series, edited by Dr. Josef Fischer, has established itself as the resource for 
expert management of each theme. Therefore, this book was deliberately crafted to aug
ment rather than to replace several other excellent recently published textbooks. It is 
our hope that these volumes be used in that context so that the reader can learn the 
fundamentals and basics using many other excellent source materials and then rely 
upon the Mastery of Colorectal Surgery books for more clarity in terms of review of 
very specific procedures. In that same manner, these books perform a ready preopera
tive resource before embarking upon individual procedures. 

We wish to thank Josef Fischer with having entrusted us with this latest of his 
literary offspring. The project took a considerable amount of time and effort and we 
certainly thank him for his patience. In addition, we thank our respective staff in Wes
ton and in Saint Louis, especially Liz Nordike, Heather Dean, Dr. Fabio Potenti, and 
Debbie Holton for their extensive efforts as well as Nicole Demoski at Wolters Kluwer. 
We wish to express our sincerest and deepest gratitude to each and every contributor 
for their time, attention, expertise, and commitment to the project. Without our indi
vidual chapter authors, this work would not exist. We know that each of them has many 
significant competing obligations for their limited time and thank them for having par
ticipated to such an important degree in this project. Last, our appreciation goes to our 
families for their love and support as it is always time away from them that allows us 
to produce these type of books. In particular, appreciation goes to Linda Fleshman and 
to Wesley and Trevor Wexner. 
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1 Ferguson 
Anthony J. Senagore 

~ INDICATIONS/CONTRAINDICATIONS 

The most frequent symptoms leading to surgical intervention for hemorrhoidal suffers 
are bleeding, protrusion, and anorectal discomfort and pain. 

1. Bleeding typically bright red blood on the toilet paper or dripping into commode. 
2. Occasionally massive bleeding with very large internal hemorrhoids. 
3. Hemorrhoidal prolapse usually with bowel movements that may spontaneously 

reduce, require manual reduction, or be irreducible depending on stage. 
4. Severe, constant pain is usually related to acute thromboses of internal or external 

hemorrhoids and associated with a palpable perianal mass. 

Examination of the patient with hematochezia requires inspection of the perianal 
area including anoscopy and either rigid proctoscopy or flexible sigmoidoscopy. Colon
oscopy can be undertaken based on patient's history, age, or suspicious symptomatology. 
The author prefers examination in the modified Sims' position (left lateral decubitus 
with knees drawn toward the chest and the lower legs extended). This position approach 
allows relative patient comfort, while allowing the clinician to perform all components 
of the anorectal examination. 

1. A careful digital examination of the anal canal and distal rectum and prostate 
2. Anoscopy to clearly inspect the hemorrhoidal tissue and anal canal with assessment 

of size, degree of prolapse, and any fragility or bleeding 
3. Proctoscopy or flexible sigmoidoscopy to exclude neoplasia or inflammation 
4. Assessment of the three standard columns (right anterior, right posterior, and left 

lateral) 

Y PREOPERATIVE PLANNING 

The decision to proceed to excisional hemorrhoidectomy requires a mutual decision by 
the physician and patient that medical and nonexcisional options have either failed 
or are inappropriate. Surgery is typically employed when the primary symptom is 

1 



2 Part I Hemorrhoidectomy 

significant, intractable hemorrhoidal prolapse, or alternatively large external skin tags 
that impair anal hygiene. Preoperative preparation is generally minimal as the patient 
population is generally healthy and the procedure is typically ambulatory. If the patient 
is on therapeutic anticoagulation, this should be managed in conjunction with the man
aging physician to control the risk of hemorrhage postoperatively 

1. The procedures are usually performed in the operating theater following preopera
tive sodium phosphate enemas to clear the distal rectum of stooL 

2. The modified Sims' position is the preferred position by the author for all excisional 
procedures except for procedure for prolapsing hemorrhoid (PPH) that is optimally 
performed in lithotomy position. 

3. Anesthetic selection is usually left to the anesthesiologist and patient; however, local 
anesthesia supplemented by the administration of intravenous narcotics and propo
fol is highly effective and short acting. 

4. Avoid spinal anesthesia due to risk of urinary retention. 
5. Restrict intraoperative fluids. 
6. Administer preemptive analgesia with nonsteroidal anti-inflammatory drugs (NSAIDs) 

in operating room. 

SELECTION OF EXCISIONAL TOOL 

Surgery 

Options for excisional hemorrhoidectomy include the following techniques: 

Milligan-Morgan hemorrhoidectomy 
1. This technique resects the entire enlarged internal hemorrhoid complex; in conjunc

tion with ligation of the arterial pedicle correctly performed the intervening anoderm 
is preserved, while the distal anoderm and external skin are left open to heal by 
secondary intention. 

Ferguson closed hemorrhoidectomy 
2. Proposed as an alternative to the Milligan-Morgan technique with similar experience 

and efficacy. The technique employs an hourglass-shaped excision of the entire internal/ 
external hemorrhoidal complex centered at the mid portion of the anoderm with pres
ervation of the intervening anoderm. Unlike the Milligan-Morgan, the rectal mucosa, 
anoderm, and perianal skin are closed primarily with an absorbable suture. 

Whitehead hemorrhoidectomy 
3. This technique employs a circumferential excision of the enlarged hemorrhoids with 

relocation of the prolapsed dentate line to its normal anatomic location in the anal 
canal. The procedure is effective but given the complexity and the high risk of mucosal 
ectropion and anal stricture it has largely been abandoned. 

Procedure for prolapsing hemorrhoids 
4. The technique involves transanal placement of a circular purse-string suture placed 

1-2 em rostral to the hemorrhoidal pedicle. A specially designed anoscope is used to 
reduce the hemorrhoids and protect the anoderm during the procedure. A 31-mm 
stapler is placed transanally to perform a circumferential excision of rectal mucosa 
just rostral to the hemorrhoidal columns. The purse-string suture is tied securely 
around the rod of the stapler and then threaded back through the barrel of the device 
to draw the rectal mucosa into the barrel and allow for repositioning of both the 
anoderm and hemorrhoidal columns prior to closing and firing the device. 

'I!ansanal hemorrhoidal dearterialization 
5. This is a technique that involves Doppler-guided hemorrhoidal artery ligation, or 

transanal hemorrhoidal dearterialization (THD). While not truly an excisional tech
nique, the guided reduction in arterial blood flow coupled with a suture fixation of 
the mucosa to correct the mucosal prolapse. A specifically designed proctoscope 



with an attached Doppler transducer is inserted to allow identification of the feeding 
hemorrhoidal artery and via a small window the rectal mucosa 2-3 em above the 
dentate line is transfixed so that the signal is ablated. A suture mucosopexy is almost 
always required to lift, pexy, and ultimately ablate the hemorrhoidal complex. The 
combination of dearterialization, replacement of the hemorrhoidal tissue, and tissue 
destruction work in concert to correct the hemorrhoidal symptoms. 

Instrumentation far Exciaianal Hemorrhoidectomy 

The claasic instrument of performance of an excisional hemorrhoidectomy has been a 
scalpel or scissors. This approach is highly effective and of low cost compared to other 
devices. A variety of energy devices have been used with varying claims of superior 
speed, reduced bleeding, and less pain. The data remain highly debated and the authors' 
preference is to use. These instruments: 

1. Nd-Yag laser-Although capable of excising hemorrhoidal tissue, the device waa 
found to be slower, more costly, and actually delayed healing of the wound leading 
to increased pain. 

2. Monopolar electrocautery-The device is an effective excisional tool capable of 
improved hemostasis compared to scalpel. It can allow transection of the hemor
rhoidal pedicle without suture ligation, at the expense of greater tissue trauma 
because of lateral thermal spread. 

3. LigaSure-A bipolar cautery device capable of simultaneous tissue division and 
blood vessel coagulation. It has been compared to other e:xcisional tools and has been 
associated with faster operative times and allows for a sutureless technique. 

4. Harmonic Scalpel-The device employs a rapidly reciprocating blade to generate 
heat for coagulation and tissue transection. The device is relatively expensive and 
has not demonstrated significant clinical advantages to offset that cost, primarily 
because of the aasociated thermal tissue injury. 

POSTOPERATIVE MANAGEMENT 

Pain remains the most challenging component of postoperative care following exci
sional hemorrhoidectomy, especially from the patient's perspective. The optimal anal
gesic regimen should begin with the accurate in6.ltration ofbupivacaine into the wounds 
and perianal skin although its use has been variably successful in long-term pain reduction. 
NSADJ, especially ketorolac, has been very efficacious in managing post-hemorrhoidec
tomy pain. The patient can then be transitioned to a less expensive oral NSAID for 
ambulatory analgesia in combination with oral narcotic supplements. The administra
tion of narcotics either by patch or subcutaneous pump has been advocated for post
hemorrhoidectomy pain; however, these delivery systems are risky in the ambulatory 
setting respiratory depression. 

Urinary retention is another frequent post-hemorrhoidectomy (1-52%) complication. 
Agents such as parasympathomimetics or a-adrenergic blocking agents may be beneficial. 
However, the use of sitz baths for comfort and the limitations of perioperative fluid 
administration to 250 ml may be a more effective approach. 

Early postoperative bleeding (<24 hours) occurs rarely and almost always is associated 
with failure of primary surgical hemostasis and therefore is best managed by resuturing 
the bleeding sits. Delayed hemorrhage following excisional hemorrhoidectomy occurs 
at 5-10 days postoperatively and in less than 5% of cases. The cause of late bleeding 
is usually the result of early separation of the thrombus in the ligated pedicle. The 
bleeding can be massive and almost always requires resuturing. Bladder catheter tam
ponade or anal packing may be temporizing. 

The circular-stapled hemorrhoidopexy has been associated with a risk of perirectal 
sepsis because of the rectal parforation. This complication is clearly related to surgical 
technique and should be avoided with accurate suture placement and stapler application. 
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4 Part I Hemorrhoidectomy 

~ CONCLUSIONS 

Excisional hemonhoidectomy provides a highly effective and safe therapy for advanced 
hemOIThoidal disease that cannot be treated by office procedures. The various methods 
described above represent variants on a theme, which includes resection of redundant 
distal rectal mucosa coupled with resuspansion of the prolapsing rectal mucosa and 
anoderm. The long-term complications are rare in skilled hands and the patient's sat
isfaction is generally high with respect to symptom relief. 
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2 LigaSure™ 
Giovanni Milito and Federica Cadeddu 

Hamorrhoidactomy is tha most aHactiva and definitiva treatmant for grade 3 or 4 hem
orrhoids. A variety of instruments, including the Li.gaSure vessel sealing system™, have 
been used in an attempt to reduce postoperative pain and blood loss and to allow fast 
wound healing and a quick return to work. 

~ INDICATIONS/CONTRAINDICATIONS 

Prior to selecting LigaSure™ hemorrhoidectomy, the following factors have to be 
considered: 

Grade of Hemorrhoids 

'fraditional excisional hemorrhoidectomy is ind.icatad for third or fourth degree hamor
rhoids. In a recent study of the Association of Coloproctology of Great Britain and 
Ireland (ACPGBI) and the Association of Surgeons of Great Britain and Ireland (ASGBn, 
among 889 surgeons interviewed by a quastionnaire on hamorrhoidectomy techniques 
and indications, the commonest indication was pBI'sistant grads III and grade IV hamor
rhoids after failure of conservative management. There was no consensus regarding 
emergency hemorrhoidectomy for thrombosed or strangulated hemorrhoids-undertaken 
routinely by 20% of ACPGBI and 18% of ASGBI raspondants. Tha majority (59% 
ACPGBI and 46% ASGBn of the respondents occasionally performed emergency hemor
rhoidectomy (1). 

Type of Patient 

In rare cases of large hamorrhoids in young patiants, especially in fumale patients after 
pregnancy, the hemorrhoids may recur. For this reason, hemorrhoidectomy should not be 
performed on pregnant women and should be postponed until the age of 3Q-35 years. 

Preexisting Medical Conditions 

Inflammatory bowel diseases such as Crohn's disease and immune deficiency due to 
AIDS are both contraindication& to this procedure. Moreover, cancer is also a contrain
dication to this procedure, as live cancer cells can be implanted in open wounds. 

5 



6 Part I Hemorrhoidectomy 

~ PREOPERATIVE PLANNING 

Prior to hospital admission, the patient should be advised to take the appropriate steps 
to ensure healthy bowel habits and the passage of soft stool. Usually, a phosphate enema 
is performed 12 haurs before surgery and 500 mg of metronidazole is given intravenously 
at the beginning of swgary. In the ACPGBIIASGBI trial (1), preoperative bowel prepara
tion was often used, with enema baing used in 61% of ACPGBI group casas and 43% of 
ASGBI group and suppository being used in 13o/o ACPGBI group cases and 16o/o of ASGBI 
group. A significant number of surgeons prefer no bowel preparation (19% ACPGBI and 
21% ASGBI). 

& SURGERY 

According to the operative protocol of most centers, patients are operated under general 
anesthesia as a day-case procedure or short-term surgery. 

Day-case hemorrhoidectomy (DCH) has become increasingly popular, possibly stim
ulated by bed reductions and spending constraints. In the ACPGBII ASGBI trial, sig
nificantly more ACPGBI (20%) than ASGBI (48, 7%: P < 0.01) members performed DCH 
in 50% or more cases (1). 

Vessel Sealing Technology 

The term "radiosurgery" has been used to indicate utilization of high frequencies, allowing 
a considerable improvement of several surgical techniques, including proctologic ones. 

The Liga8ure vessel sealing system m is a bipolar electrothermal device that seals 
blood vessels through an optimized combination of pressure and radiofraquancy. 

After providing prassura on the tissues by the LigaSureTM forceps application, the 
Force Triad energy platformTM generates energy tailored to the tissue impedance, reduc
ing fusion cycle time and tissue desiccation with consistently controlled tissue effect. 
The completion of coagulation is signalled by the feedback. sensors and the tissue can 
be excised along the line of coagulum. 

LigaSureTM is different from conventional bipolar systems by using low voltage and 
high current and worb at lower temperatures (50-80QC) than the electric scalpel 
(600"C). 

LigaSure1111 preserves the patient's own collagen and uses it to form a permanent 
autologous seal that is strong enough to withstand up to three times the normal systolic 
(normal systolic: 120 mmlhg) on vessels or tissue bundles. This result makes LigaSuraTM 
comparable to the mechanical methods of vessel occlusion; it ensures complete coagu
lation of arteries and veins up to 7 mm in diameter with minimal surrounding thermal 
spread up to 2 mm in diameter and limited tissue charring. Thus, a decrease in thermal 
injury at the surgical site may reduce anal spasm and pain. In addition, healing time is 
considerably shorter than that in the traditional techniques (14.8 days with LigaSureTM 
vs. 25.6 days with conventional diathermy in our experience (2)) and tissue damage is 
limited to the dissection line. The risk. of cicatrization-linked stricture may also be 
reduced. 

The area of thermal spread after monopolar electrocoagulation depends on many fac
tors: time of application, power of electrocoagulation, and number of applications. Ther
mal injury after monopolar electJ:ocoagulation, LigaSuraTM, bipolar electrocoagulation, and 
ultracision has been evaluated in many experimental studies (3). Monopolar electrocoagu
lation results in poorer hemostasis and more side-thermal injury of the adjacent tissue. 

Operative Position 

Open hemorrhoidectomy can be performed either in the lithotomy or prone position. 
In the lithotomy position, the buttocks are raised by a firm pad to project over the 



figure 2.1 A patient in lithotomy 
position with IV degree hemor· 
rho ids. 

edge of the table. In the prone position, the patient lies face down, hips on a 6-inch 
gel ridge, with the buttocks projecting upward. Although the prone position may help 
reduce venous circulation from the anorectal area, extra care should be taken to pre
vent restriction of breathing and ensure proper lung infiation during surgery. In both 
the positions, the buttocks are strapped back with an adhesive tape to facilitate access, 
especially for obese patients. Most surgeons perform LigaSureTM hemorrhoidectomy 
using an Eisenhammer retractor with the patient in the lithotomy position (Fig. 2.1). 

Operative Technique 

Hemonftoid Exposure 
The main hemorrhoidal masses are identified and delineated, usually in the "classical" 
locations corresponding to the sites of inferior hemorrhoidal vessels-left lateral right 
posterolateral, right anterior quadrants. The hemorrhoids are prolapsed out from the 
anal canal with an Allis clamp or forceps. Tension should be applied in order to visu
alize the mucocutaneous junction. 

Dissection and Hemorrhoid Removal 
A small V-shaped anodermal seal is formed by applying the precise LigaSure™ forceps 
close to the outer edge of the internal hemorrhoid (Fig. 2.2). The seal is then transacted 
with scissors along the line of coagulum. Care should be taken in order to limit the 

figure 2.Z LigaSureTM hemorrhoid
ectomy is performed by applying 
the precise LigaSureTM forceps 
close to the edge af each pile. 
Completion af coagulation is 
signalled by the feedback 
sensors. 
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8 Part I Hemorrhoidectomy 

figure 2.3 The tissue is excised 
along the line af coagulum. 

amount of tissue removed to minimize the risk of stricture (Fig. 2.3). Repeated applica
tions of the device are performed and the excision is continued into the anal canal, 
lifting the pile from the internal anal sphincter (Fig. 2.4). The vascular pedicle is finally 
sealed by LigaSureTM and divided (Fig. 2.5). 

Final Control 

The area is inspected with the Eisenhammer retractor to ensure hemostasis. The opera
tion is terminated by placing a hemostatic absorbable gelatin sponge in the anal canal 
(Fig. 2.6). At the end of the operation, a single layer of nonadhesive gauze is used to 
dress the wounds. Finally, ala.rge surgical dressing is applied to the buttocks and held 
in place with a bandage. 

Treatment of Vascular Pedicles 
In the LigaSureTM hemorrhoidectomy, pediclss are not transfixed, but sealed by LigaSureTM 
to avoid incorporation of the underlying sphincter in the ligatures. 

Cheetham et al. recently randomized 31 patients to diathermy hemorrhoidectomy 
performed without pedicle legation or to stapled hemorrhoidectomy (4). '1\vo cases of 

figure 2.4 Repeated applications 
at the ugaSure precise are car· 
ried out to lift the pile from the 
internal anal sphincter !black 
naiTDKi, taking care to avoid 
sphincter injuries. 



figure 2.5 The vascular pedicle 
af the hemorrhoid is sealed by 
ugaSura precise and finally 
divided. The LigaSure vessel 
sealing system'IM comphrtes 
coagulation af arteries and veins 
up to 7 mm. 

postoperative bleeding were observed, both in the stapled group. Mehigan et al. recently 
randomized 40 patients to diathermy or stapled procedure (5). In the diathermy group, 
the vascular pedicle was divided by diathermy without sutures. One case of postop
erative bleeding was detected in the diathermy group and treated conservatively. 

Vascular pedicle ligation might be a contributing factor to the development of 
ischemia and necrosis in the area where the sutures transfixing the vascular pedicles 
incorporate the sphincter muscle. The depth of these sutures, the bulk. of incorporated 
muscle, and the subsequent necrosis might be the cause of acute postoperative pain, 
pedicle infection, and secondary bleeding. Pedicle ligation may also play a role in 
chronic ulceration in the lata convalescence phase. 

The preservation of intact anoderm and strips of mucosa between the excised, 
denuded areas is of paramount importance to prevent anal stenosis. These denuded 
strips, if too wide and deep, could play a role in the development of a rigid circu
lar scarring at the anal verge. This scar tends to contract with time, and may lead 

figure 2.6 Final view. Excision af 
the three hemorrhoidal piles has 
been performed. The operation is 
terminated by placing a hemo
static absorbable gelatin sponge 
in the anal canal. 
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10 Part I Hemorrhoidectomy 

to severe stricture formation. Preservation of adequate anoderm between hemor
rhoid excision lines also preserves the anal canal elasticity. Circumferential mucosal 
ischemia because of the excessive depth of vascular transfixation sutures at the 
apex of very large hemorrhoids and narrow mucosal bridges between the sutures 
often result in a circular mucosal scar. This complication should be promptly rec
ognized by a simple digital examination 1 month after the operation. At this stage, 
a weekly digital dilatation throughout the healing process (approximately 3 months 
after the operation) usually results in an elastic anal canal with minimal functional 
disability. 

POSTOPERATIVE MANAGEMENT 

Postoperatively, patients receive lactulose (20 ml for day for 2 weeks), analgesics (ketoro
lac 10 mg on demand, never mora than three times daily), topical 0.2% glyceryl trinitrate 
ointment three times a day after the first 24 hours, and metronidazole (500 mg three 
times daily for 1 week). The wound dressings are only inspected for bleeding during 
the first 24 hours. The dressings are then removed and the anal wounds are cleaned. 
The patient is encouraged to bathe to keep all wounds clean. 

,) COMPLICATIONS 

Early postoperative bleeding (within 48 hours) occurs in 1-2% of cases and is mainly 
secondary to inadequate hemostasis. Late postoperative hemorrhage occurs in 2.4% of 
cases, usually between 7-14 days after the operation and is mainly caused by pedicle 
infection, ischemia, and necrosis. 

Several factors may contribute to the development of postoperative anal pain: 
sphincter fibers entrapped in the pedicle sutures, excessive excision of anal skin, wound 
infection, tissue chaning with coagulation, edema of surrounding tissues, and retention 
of endoanal foreign material. 

Late postoperative complications include anal stenosis and continence impairment 
An area of concem with anorectal surgery is the potential for anal sphincter injury 

causing fecal continence. In their study, Muzi et al. (2) found no cases of sphincter 
damage. Neither incontinence of fiatus nor soiling was reported during the period of 
the study. One patient in each group (0.8%) developed late anal stenosis and was suc
cessfully treated using anal dilatators. 

Jayne and coworkers also reported no case of sphincter injury, assessed by fecal 
incontinence score at 12-week. follow-up (6). The same authors reported a better 
internal sphincter thickness and rectal urge sensation in the LigaSureTM group at 
37 months. 

Intraoperative sphincter stretching, which is minimized by using the LigaSureTM 
system, may play a role in impairment of fecal continence post hemorrhoidectomy. 

It has been suggested that cauterizing with LigaSureTM could contribute to anal 
stenosis from thermal or electric injury. In a recent report, Gravante and Venditti 
described four cases of postoperative anal stenosis out of 203 patients who underwent 
the LigaSureTM procedure (2%) (7). The stricture was diagnosed at 2-month follow-up 
and successfully treated with anal dilatators. Additionally, Wang and colleagues 
reported one case of anal stenosis out of 42 patients treated with LigaSurent (8). 
Ramcharan and Hunt suggested that the perianal skin should be retracted away from 
the bipolar blades to avoid any contact during diathermy of the hemorrhoid (9). 

The results of the trials conducted by Sayfan et al. (10) and Palazzo et al. (11) 
described only one case (0.8%) of late anal stenosis in patients undergoing LigaSureTM 
hemorrhoidectomy. Late anal stenosis has been reported in 4-5% of patients after con
ventional hemorrhoidectomy. 



3 RESULTS 

Postoperative Bleeding and Anal Pain 

Muzi et al. prospectively compared the clinical outcomes of 250 patients with either 
grade 3 or grade 4 hemorrhoids randomized between LigaSureTM and conventional dia
thermy hemorrhoidectomy (2). 

In their study, although not statistically significant, there was a difference between 
the two groups with respect to postoperative bleeding: postoperative hemorrhage in 
3/125 in the LigaSureTM group and 7/125 in the diathermy group. 

LigaSureTM hemorrhoidectomy has been shown to produce significantly less pain 
than conventional hemorrhoidectomy (P= 0.01) (2)· Franklin and coworkers randomized 
34 patients between LigaSureTM and diathermy hemorrhoidectomy and reported a 
reduction of postoperative pain in the LigaSureTM group, not only on day 1 and 14 after 
the operation, but also after the first evacuation (12). 

Jayne and coworkers in a randomized trial of 40 patients showed that the LigaSure 
systemTM reduces intraoperative blood loss (median value 0 ml in the LigaSureTM arm 
vs. 20 ml in the diathermy group), postoperative bleeding (no case of bleeding in the 
LigaSureTM group vs. two cases of postoperative continuous bleeding in the diathermy 
group), and facilitates same-day discharge (6). 

In a randomized clinical trial of 34 patients, Palazzo et al. showed that LigaSureTM 
reduces blood loss and postoperative analgesic requirements compared to diathermy 
(11). However, there was no statistically significant difference between the two groups 
regarding postoperative pain scores. 

Also Chung and Wu, in a larger series of patients (61 patients randomized to LigaSuraTM 
(N = 30) or to the Ferguson procedure (N = 31)), demonstrated a significant reduction in 
postoperative pain on days 1 and 2 (13). The measurement of blood loss was not included 
in the study design, but the surgeons observed a reduction of postoperative bleeding using 
LigaSure1 "'. Postoperative bleeding occurred in three patients in both groups. 

Harmonic Scalpel™ hemorrhoidectomy has the same advantage as the LigaSureTM 
system of producing less thermal injury and less postoperative pain. However, it requires 
a longer operating time. Armstrong et al (14) and Khan at al. (8) reported operating time 
using Harmonic Scalpel to be even longer than conventional diathermy owing to the 
time-consuming hemostasis. In a recent randomized trial of LigaSureTM hemorrhoidec
tomy (24 patients) versus Harmonic Scalpel hemorrhoidectomy (25 patients), Kwok and 
colleagues showed that the LigaSure™ procedure is faster (median operating time val
ues 11 vs. 18 minutes) and more effective in hemostatic control (15). 

Wound Healing and Convalescence Period 
Chung and Wu found no statistically significant difference between LigaSure™ (N = 30) 
and the Ferguson procedure (N = 31) in patients' return to work (13). However, Muzi 
et al. observed sign:ifi.cantly faster wound healing and a faster return to normal daily 
activities in the LigaSure™ group in comparison to the diathermy group (2). Complete 
wound healing was achieved, in the LigaSureTM group, at an average of 14.8 days 
(1~21), and in the diathermy group, at an average of 25.6 days (14-40) (P = 0.01). 
Finally, the mean return to work was after 12 days (5-21) for LigaSure™ and 16 days 
(1~30) for diathermy hemorrhoidectomy, (P = 0.01). 

Similarly, Sayfan and colleagues observed a sign:ifi.cantly shorter convalescence period 
in patients treated with LigaSureTM (average convalescence period 7.4 days) as compared 
to diathermy procedure (mean convalescence period 18.6 days) (10) (P < 0.001). 

Accordingly, Wang and coworkers, in a recent clinical trial on 84 patients, observed 
an earlier return to work after LigaSureTM than after the Ferguson procedure (8.8 vs. 
13.7 days), as a consequence of the reduction of postoperative pain, analgesic require
ments, and tissue injury (16). 
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12 Part I Hemorrhoidectomy 

Meta-Analyses of Randomized Controlled Trials 
Several randomized trials comparing LigaSureTM and conventional hemonhoidectomy 
showed that the LigaSureTM procedure is a safe and simple method to improve surgical 
outcomes and outlined the benefits of the LigaSureTM hemonhoidectomy: eHective 
hemostatic control with reduced bleeding and operative time, less tissue injury and 
postoperative anal pain, possibility of day-care procedure, reduction of wound healing 
time, and faster return to work and daily activities. 

A recent meta-analysis of 11 randomized controlled trials (850 patients) comparing 
LigaSuraTM versus conventional hemorrhoidectomy found that LigaSura™ hemonhoid
ectomy had a significantly shorter duration of operation (P < 0.001) and reduced post
operative pain score (P = 0.001) (Classic fail safe N > 35) but no significant differences 
in healing rates (P > 0.05) (17). Another meta-analysis of nine randomized controlled 
trials found better outcomes in the LigaSureTM arm regarding operative time (P < 0.001), 
postoperative pain, and convalescence (P < 0.001) (18). A larger meta-analysis of 11 ran
domized controlled trials (1,046 patients) found a significant advantage in the LigaSureTM 
group regarding intraoperative and postoperative outcomes (postoperative pain [P= 0.001], 
wound healing time [P = 0.004], and convalescence [P = 0.001]) (19). 

Finally, in the Cochrane Database System Review comparing LigaSureTM versus 
conventional surgery for hemonhoid treatment, Nienhuijs meta-analyzed 12 randomized 
controlled trials (1,142 patients) and concluded that LigaSuraTM technique resulted in 
significantly less immediate postoperative pain without any adverse eHect on postop
erative complications, convalescence, and incontinence rate. Thus, this technique was 
superior in terms of patient tolerance (20). 

However, some limitations of the trials included in the above mentioned meta
analyses should be underlined: the limited sample size and the heterogeneity of the 
studies owing to the differant operative protocols and outcome measures. Moreover, the 
limited follow-up of the studies, up to 6 months in several trials, affected the evaluation 
of long-term results in terms of continence impairment, anal stenosis, and relapses. 

A large meta-analysis of trials based on commonly accepted operative protocols and 
end points with a long-term follow-up is warranted. 

~ CONCLUSIONS 

In summary, the benefits of the LigaSure vessel sealing systemTM in performing hemor
rhoidectomy include effective hemostatic control with reduced bleeding and operative 
time, less tissue injury and postoperative anal pain, possibility of day surgery proce
dure, and faster return to work and daily activities. However, one must be cognizant of 
the potential complications of any excisional procedure. Surgeons must assiduously 
avoid sphincter muscles and injury to the adjacent normal mucosa. 
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3 Harmonic Scalpel® 
David N. Armstrong and Kurt G. Davis 

~ INDICATIONS/CONTRAINDICATIONS 

The advantages of Harmonic Scalpel• hemoiThoidectomy over the more traditional use 
of electrocautery lie in the Harmonic Scalpel's• improved hemostasis, resulting in an 
almost "bloodless" hemorrhoidectomy (1,2). In addition, postoperative pain is reduced, 
as a result of the reduced lateral thermal injury, compared to electrocautery. 

Harmonic scalpel• hemOIThoidectomy should be reserved for patients with large 
external hemorrhoids, or for large, prolapsing internal hemOIThoids, that are too large 
for successful rubbel."-band ligation. 

The presence of large external hemoiThoids precludes successful rubber-band liga
tion, for two reasons: First, the ext.emal components may become engorged, edematous, 
and painful after ligation because of the redirection of blood flow; second, the external 
components are the most obvious source of patient's discomfort, irritation and hygiene 
problems, and therefore require surgical removal for patient's satisfaction alone. Exci
sion of the internal components is an integral and important part of standard Harmonic 
Scalpel• hemorrhoidectomy. 

Tha standard classification of internal hemoiThoids (Grads 1: No prolapse; Grade 2: 
Prolapsa with spontaneous reduction; Grade 3: Prolapse with manual reduction, and 
Grade 4: Irreducible prolapse) is not particularly useful when choosing patients for 
Harmonic Scalpel11 hemorrhoidectomy, since these relate only to internal hemol."
rhoids. For this reason, it is often difficult to detennin.e the contribution of internal 
versus extemal components by history alone, and the decision to perform Harmonic 
Scalpel11 hemorrhoidectomy is determined by the examination of the perianal region 
and anal canal. 

Tha anatomic distribution of intemal and external hemoiThoids generally conform 
to the classic "3, 'l, and 11 o'clock" (right anterior, right posterior, and left midlateral) 
formula. In many cases, this may not be immediately obvious, but careful intraoperative 
examination with a Pratt speculum usually clarifies and confirms the standard and 
accepted locations. Smaller components located at intervening locations are usually 
extensions from the main components, or simply skin tags. 

Having removed the three main components, the surgeon should avoid the tempta
tion to excise any more tissue, since such removal may result in anal stenosis. If the 
patient remains concerned about the residual skin tags after the procedure, these tags 
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can be excised under a local anesthetic in the office setting after healing has taken place. 
Nonetheless, such excision should only be performed on obvious protruding skin tags 
and only after explaining to the patient that a perfectly smooth wrinkle-free perianal 
region is rarely, if ever achievable. 

The presence of a concomitant fissure is not a contraindication to Harmonic Scalpel11 

hemorrhoidectomy, as fissure debridement or internal sphincterotomy can be performed 
at the same time. Performing an internal sphincterotomy has never been demonstrated 
to reduce pain after hemorrhoidectomy, and should never be routinely performed unless 
in the presence of a very rigid anal stenosis. 

Contraindications include any coagulopathy, use of anticoagulants, or profound 
immunosuppression. Apirin or other nonsteroidals are discontinued for 10 days before 
and 10 days after the procedure. If anticoagulants cannot be safely discontinued (e.g., 
mechanical heart valves), the oral anticoagulant is converted to a short-acting heparin 
analogue for 5 days preoperatively, and 7-10 days postoperatively. The reason for the 
longer postoperative hold is posthemorrhoidectomy hemorrhage that typically occurs 
between 5-10 days after surgery. 

Patients with known anorectal Crohn's disease should generally not undergo any 
form of hemorrhoidectomy. If the surgery is performed, the postoperative period is 
characterized by severe anorectal pain, discharge, and nonhealing incisions. 

~ PREOPERATIVE PLANNING 

Colonoscopy 

If the patient requires colonoscopy for any of the standard indications, it can most 
conveniently be performed on the morning of the surgery. Colonoscopy can exclude any 
serious pathology within the colon and can confirm that any rectal bleeding is indeed 
from the hemorrhoids and not from a second unrecognized source. 

Bowel Preparation 

Although mechanical bowel preparation does not rise to "standard of cara" prior to a 
Harmonic Scalpel11 hemorrhoidectomy, it may be a sensible and safe precaution. First, the 
mechanical bowel preparation effectively prevents the constant oozing of stool into the 
surgical field during the sw:gery itself. Suclion:ing and irrigation stool out of the surgical 
field simply adds additional time to the procedure, and is an unpleasant inconvenience. 
Second, the mechanical bowel preparation postpones the patient's first bowel movement 
for a few days, allowing some degrae of healing to occur before this sentinel event. 

Consent 

The patient should be thoroughly informed of the risks of Harmonic Scalpel11 hemor
rhoidectomy. These risks include anorectal incontinence; postoperative bleeding; per
sistent pain/discomfort; posthemorrhoidectomy fissure or fistula. 

Lab Work 

Aside from preanesthetic requirements, a complete blood count usually suffices to 
exclude a dangerously low hemoglobin and hematocrit from prolonged severe hem
orrhoidal bleeding or a dangerously low white blood count from an unrecognized 
immunosuppression. Both of these conditions require correction prior to an elective 
Harmonic Scalpel11 hemorrhoidectomy. 
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0 SURGERY 

The Harmonic Scalpel11 Instrument 
The Harmonic Scalpel11 consists of cutting shears that vibrate at 55,500 Hz, at amplitudes 
of 60-100 microDB. The vibratory anergy results in disruption of hydrogen bonds that 
cause denaturing of intracellular proteins. This mechanism results in shearing of the 
coapted tissue and creation of a sticky coagulum that further assists in hemostasis. 

The principles of cutting tissue lie in two main modalities: 
Pressure results from compression (coaptation) of the "active" blade onto a "pres

sure pad" on the opposite blade of the shears. The pressure pad focuses pressure and 
vibratory energy to optimize cutting of the coapted tissue. 

The hemostatic coagulum is formed from denatures intracellular proteins. Because 
of these nonthermal modalities, the tissue is divided at a lower temperature than elec
trocautery, and lateral thermal injury is minimized. 

The reduction in lateral thermal injury results in less postoperative pain after Har
monic Scalpel110 hemorrhoidectomy compared to electrocautery (1). Furthermore, the 
hemostatic coagulum, and coapting hemostatic properties result in minimal, if any, 
blood loss during hemorrhoidectomy. 

The Harmonic Scalpelfl generator transmits anergy to the hand piece at energy 
levels of 1-5. The lower the setting, the less the excursion of the blades and conversely, 
higher settings increase blade excursion. 

The hand piece has two available energy settings: MIN and MAX. The MIN setting 
(1-4) results in more effective hemostasis, and is therefore used to divide the proximal 
pedicle of the internal hemorrhoid, eDBuring complete hemostasis of the internal hem
orrhoidal arteries. The MAX setting (defaults to level 5) results in more eHective and 
faster cutting, and is therefore used on the tougher and less vascular external hemor
rhoidal tissue. 

Anesthesia 
Harmonic Scalpeifl hemorrhoidectomy is most conveniently performed in the prone
jackknife position, and under these circumstances, maintenance of the patient's airway is 
the most immediate and primary concern. Harmonic Scalpel11 hemorrhoidectomy may be 
performed under local monitored anesthesia care (MAC) (usually propofol (3)), but requires 
very close coordination and cooperation between the surgeon and anesthetic team. Overse
dation may easily compromise the patient's airway, especially in obese individuals. 

A useful and successful compromise between local MAC anesthesia and general 
anesthesia with endotracheal intubation is general anesthesia using laryngeal mask 
anesthesia (LMA) technique (4). This technique allows the patient to be positioned 
awake in prone position. The LMA is inserted whilst still prone, and the table is then 
positioned in jackknife prior to starting the surgery (Figs. 3.1 and 3.2). After the proce
dure, the table is flattened, the patient rolled supine onto a stretcher, and the LMA 
removed from the airway. This technique avoids having to perform endotracheal intuba
tion, avoids having to "roll" the patient from supine to prone prior to the surgery, but 
still maintaiDB a safe and secure airway. 

Positioning 
As described above, Harmonic Scalpel11 hemorrhoidectomy is most conveniently per
formed in the prone-jackknife position (Fig. 3.1). Exceptions to this are obese individu
als. These patients are difficult to maneuver into prone position in the operating room 
(OR), and it is di.flicult to maintain a safe airway. Modified lithotomy is a safer and more 
convenient position under these circumstances. 
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Technique 

figur• 3.1 The patient is placed in 
prone-jackknife position for Har· 
monic Scalpel8 hemorrhoidec· 
tomy. A Mayo table positioned at 
the foot of the bed serves as a 
convenient and accessible instru· 
merrt stand. 

Using a Pratt speculum, the three hemorrhoidal complexes are examined to ensure 
they conform to the standard right anterior, right posterior, and left lateral configuration 
(Fig. 3.3). The external component is grasped with a hemostat and placed on gentle 
traction in order to "tent-up" the apex of the external hemorrhoid (Fig. 3.4). Using the 
MAX setting on the Harmonic Scalpel" handpiece, the apex of the external hemorrhoid 
is divided using the Harmonic ScalpelQ!) blades, and excision progresses toward the 
internal component (Fig. 3.5). 

The Harmonic Scalpel" blades straddle the entire external hemorrhoid, and are 
excised "skin to skin" rather than individually excising the lateral skin margins. This 
method avoids inserting one of the blades into the substance of the hemorrhoid itself 
(which causes bleeding) and eliminates the possibility of excising too much tissue from 
the perianal skin. However, one must be careful not to injure or excise any of the exter
nal and sphincter muscle. 

The internal component is then addressed. Again, the blades of the Harmonic Seal
pelt> straddle the internal component, to avoid excising too much tissue from the anal 
canal (Fig. 3.6). The fibers of the internal sphincter can be easily identified and preserved 
(Fig. 3.7). The entire internal component is excised off the undarlying internal sphincter, 
until the nonhemorrhoidal-bearing rectal mucosa in encountered (Fig. 3.8). The apex of 

figure 3.2 A laryngeal mask 
airway is easy tD insert in prone 
position, and protects the airway 
during the procedure. 
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Figur• 3.3 Large external hemor· 
rhoids and prolapsing internal 
components are located at the 
classic right antBrior, right porte· 
rior, and laft lateral locations. 

Figure 14 The external hemor
rhoid is grasped with a hemostat 
and placed on gentle tJaction to 
"tEnt up" the external component 

Figure !.5 Using the MAX setting 
on the Harmonic Scalpel•, the 
external component is excised to 
the level of the extarnal sphincter, 
which is identified and preserved. 
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figur• 3.6 The excision is contin· 
ued toward the internal compo· 
nerrt. which is excised from the 
underlying internal sphincter. By 
placing the internal sphincter on 
stretch using a Pratt speculum, 
and by Mstraddling• the hemor· 
rhoid, damage to the internal 
sphincter is avoided. 

figure 3.'1 Once the normal 
appearing rectal mucosa is 
reached, the dissection angles 
toward the surface of the anorec
tal mucosa. This avoids the com
mon pitfall of leaving residual 
internal hemorrhoid, which can 
result in persistent bleeding. 

figur• 3.8 The internal hemorrhoi· 
dal artery and vein course through 
the apex of the internal hemor· 
rhoid. To maintain perfect hemos· 
tasis, and to adequately coagulate 
the vessels, the MIN setting is 
used on the Harmonic Scalpel1111

• 
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figure 3.t The internal sphincter 
can be easily identified after the 
internal hemorrhoid has been 
completely excised. At this point. 
the defect can be 111ft open, or 
closed using a running locking 
3·0 chromic suture. 

the internal hemorrhoid is excised using the MIN setting on the Harmonic Scalpel11 

handpiece that results in a safer and mora secure hemostasis of the internal hemorrhoi
dal vessels (Fig. 3.9). Because hemostasis is axcallant after Harmonic Scalpel<IO hemor
rhoidectomy, the defect can be left open, or closed using a running locking suture. 

The defect is closed by inserting a deep figure-of-eight suture (3·0 chromic suture 
on a SH needle) at the apex of the defect This is tied to secure the vessel-bearing apex 
or pedicle of the hemorrhoidectomy site. Using the same 3-0 chromic suture, the defect 
is closed in a running locking suture to the anal verge. 

At the anal verge, the Pratt speculum is removed and the skin defect is placed on 
traction, to form a linear defect The same 3-0 chromic suture is continued along the 
skin defect to the end of the incision. The same technique is repeated for all three 
hemorrhoids. 

The usa of a Pratt speculum and the "straddling" technique ensures that excess 
removal of skin and mucosa between the pedicles is avoided to prevent anal stenosis. 

Local anesthesia (Marcaine [bupivicaine] 0.25o/o with epinephrine 1:100,000 11) is 
injected into each surgical site (approx. 5 cc per site) to ensure adequate postoperative 
analgesia. 

A cigarette-shaped roll of gelfoam is inserted into the anal canal and topical10% 
metronidazole cream applied to the perianal area. 

POSTOPERATIVE MANAGEMENT 

Patients are monitored in the post anesthesia care unit (PACU) for a minimum of 1 hour, 
to ensure they are fully awake, comfortable, and have a stable airway. Patients are 
offered clear liquids after the surgery to moisten their mouths after oropharyngeal intu
bation, but also to ensure they can adequately protect their airways. 

Care is taken to ensure that patients can adequately void after the procedure. If 
necessary additional intravenous or oral fiuids are given to fill the bladder and facilitate 
maturation, an ultrasonic "Bladder Scan11" can be used to exclude incipient urinary 
retention (Figs. 3.10 and 3.11). If urinary retention develops, the patient may be straight
cathed, and try to void again. Alternatively, an indwelling bladder catheter may be 
inserted and left in place for 24 hours. 

There is also data to suggest that limiting intraoperative fiuid intake reduces the 
incidence of urinary retention. 

The majority of Harmonic Scalpel11 hemorrhoidectomy patients are discharged the 
same day. Elderly patients, patients who develop urinary retention, or those individuals 
with multiple comorbidities are admitted overnight for observation. 
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figur• 3.10 It is important to 
ensure the patient can void ada· 
quataly bafora discharge. The 
Bladder Scan8 is a useful tool to 
determine whether the bladder is 
empty (requiring mora fluids) or 
full (requiring catheterization). 

Patients are instructed to perform Sitz bath soaks 2-3 times daily, and apply topical 
10o/o metronidazole ointment (9-11) as desired. 

A psyllium fiber supplement such as KonsylQ!) is taken twice a day, as is 30 cc mineral 
oil twice daily, and copious fluids taken by mouth, all to try to prevent constipation. 

A narcotic analgesic (hydrocodone 5-10 mg) is taken by mouth every~ hoW'S as 
needed. 

Patients are instructed to call in the event they exparience bleeding, fevar, excessive 
pain, or any other worrisome symptom. Patients are reviewed in the office 2-3 weeks 
after surgery. 

_..) COMPLICATIONS 

The most common postoparative complication is delayed healing and parsistent dis
comfort The focus is to ensure patients are taking adequate fiber supplements, copious 
fluids by mouth; adequate perineal hygiene (Sitz baths), and topical10o/o metronidazole 
cream tid. Fissures are unusual after Harmonic ScalpelQ!l hemorrhoidectomy, but the 
management is the same as idiopathic fissure in anorectal region. Surgery is reserved 
for persistent and severe symptoms in spite of maximum conservative therapy. 

Urinary retention occurs in approximately 2% of patients after Harmonic Scalpel11 

hemorrhoidectomy. This problem can be avoided by limiting perioperative fluid 

figur• 3.11 The Bladder Scan8 

determines the volume of urine 
in the bladder and simplifies 
management of postoperative 
urinary issues. 
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administration to no more than 1,000 cc. Use of the "bladder scan" has been discussed 
above (2). 

Postoperative bleeding occurs in 0.6% of patients and is usually attributable to 
postoperative use of aspirin, or nonsteroidal anti-inflammatory agents (2). Bleeding gen
erally occurs between 5-10 days postoperatively. Optimal treatment for severe and 
persistent bleeding is immediate return to the OR for oversewing of bleeding sites. Quite 
commonly, no active bleeding site is identified at the time of surgery and these patients 
should be kept under close observation for the next few days to ensure they do not 
rebleed. Other rarer causes of postoperative bleeding are platelet dysfunction (von Wil
lebrand disease) and connective tissue disorder (Ehrers Danlos syndrome) (2). 

Anorectal incontinence occurs in 0.2% of patients after Harmonic Scalpel• hemor
rhoidectomy (2). This problem usually occurs in patients with some degree of pre
existing impairment in sphincter function. Added to these issues, excessive tissue 
removal or internal sphincter damage can result in overt incontinence. Lateral thermal 
injury is minimized after Harmonic Scalpel11 hemorrhoidectomy, but in patients with 
borderline continence, even minimal thermal injury or thinning of the internal sphinc
ter may lead to symptomatic incontinence. Both of these potential complications (exces
sive tissue removal and internal sphincter damage) can be avoided by using the 
"straddle" technique wherein the shears are placed around the entire hemorrhoid, 
rather than dividing each lateral aspect individually. This optimizes coaption of the 
tissue; avoids excising too much tissue, and protects the underlying internal sphincter 
from thermal and surgical injury. 

Postoperative sepsis (abscess/fistula) (0.8%) or fissure (1.0%) is rare after Harmonic 
Scalpel• hemorrhoidectomy. 

3 RESULTS 

Although hemorrhoidectomy by any method is associated with significant anorectal dis
comfort, Harmonic Scalpel• hemorrhoidectomy results in lass postoperative discomfort 
and faster recovery than conventional hemorrhoidectomy (1,2,6--8). Recovery is further 
accelerated by the use of topical 10% metronidazole applied tid to the perianal region 
(9-11). 

If an adequate three-quadrant Harmonic Scalpel• hemorrhoidectomy is performed, 
the incidence of "recurrent hemorrhoids" should approach zero. 

If the entire internal hemorrhoidal component is not carefully excised off the inter
nal sphincter all the way to its apex, soma residual internal component may persist. 
These patients may experience recurrent bleeding, but this can usually be controlled 
by rubber-band ligation of the residual hemorrhoid. 

~ CONCLUSIONS 

Harmonic Scalpel• hemorrhoidectomy provides an excellent means of performing an 
almost "bloodless" hemorrhoidectomy. The tissue can be divided at lower temperatures 
compared to electrocautery, and this translates into reduced postoperative pain. 

Harmonic Scalpel11 hemorrhoidectomy should be reserved for patients with symp
tomatic external hemorrhoids, or with large internal components too large for ligation. 
The management of anticoagulants is an important aspect of preoperative management, 
and avoiding these in the postoperative period reduces the risks of posthemorrhoidec
tomy bleeding. 

The usa of LMA protects the patient's airway whilst in prone-jackknife position, 
and minimizes excessive patient positioning before and after surgery. 

Use of topical 10% metronidazole accelerates postoperative healing and reduces 
postoperative discomfort. 

Harmonic Scalpel• hemorrhoidectomy is a safe and effective modality that simpli
fies performing hemorrhoidectomy, and optimizes postoperative results. 
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4 Procedure for Prolapse 
and Hemorrhoids (PPH; 
Stapled Hemorrhoidopexy) 
Oliver Schwandner 

~ INDICATIONS/CONTRAINDICATIONS 

Stapled hemorrhoidopexy or "procedure for prolapse and hemorrhoids" (PPH) for the 
treatment of hemorrhoidal disease was introduced in the last decade. In contrast to 
conventional hemorrhoidectomy that includes submucosal excision of prolapsing hem
orrhoidal tissue, stapled hemorrhoidopexy introduced by Antonio Longo in 1998 
involves simultaneous circumferential resection of excess hemorrhoidal mass with 
mucosal anastomosis, and residual hemorrhoidal tissue that plays a major role for con
tinBDce is returned to its original position (1). 

According to Goligher's classification, PPH is ideally indicated in patients with grade 
ill hemorrhoidal prolapse (2). As outlined in Table 4.1, PPH can also be performed in 
prolapsed second-degree hemorrhoids that have not responded to nonsurgical interven
tions (e.g., rubber band ligation) or in grade n hemorrhoids with full circumferential 
involvement (3). PPH is also suitable for patients with hemorrhoids-associated rectal 
mucosal prolapse. 

The use of PPH in grade IV hemorrhoidal prolapse is more controversial (4,5). A 
prerequisite to its use is that the hemorrhoidal prolapse should be reducible under 
aneathesia. However, reflecting to the authors' experience, PPH is not recommended 
for grade IV, fixed and nonreducible hemorrhoidal prolapse. Only in a minority of 
patients suffering from hemorrhoidal prolapse grade IV for whom residual external 
prolapse or skin tags would not be a significant concern, the application of PPH can 
be discussed individually if performed by an experienced surgeon. Alternatively, 
PPH can be combined with segmental excisional hemorrhoidectomy or excision of 
skin tags. 

In general, there are a few contraindications to perform PPH, which were docu
mented in a 2003 consensus paper produced by an international working party (6). 
Absolute contraindications for stapled hemorrhoidopexy include anal stenosis, pres
ence of coexistent anorectal infection (perianal sepsis, complex anorectal fistula, or 
abscess), anal or rectal cancer, previous coloanal anastomosis, previous sphincter recon-
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Grade Ill hemorrhoidal disease 
Grade II hemorrhoids with circumferential involvement 
Grade II hemorrhoids associated with rectal mucosal prolapse 
Grade II hemorrhoids nonresponding to ligation therapy 

struction, intra-anal condylomata, coexistent proctitis (Crohn's disease, radiation 
induced), and presence of anorectal sexually transmitted diseases (Table 4.2). 

Derived from this consensus position paper, experience with anorectal surgery, 
understanding of anorectal anatomy, and experience with circular stapling devices have 
been defined as prerequisites to perform transanal stapling procedures (6). In the era of 
transanalstapling procedures for hemorrhoidal prolapse, the majority of procedures can 
be performed by transanal stapling techniques if strict criteria of indication and patient 
selection are respected (7). However, although strict selection criteria for a transanal 
stapling approach are respected, there is a minority of patients in whom a stapling 
procedure is not possible or appropriate (Tabla 4.3); in a parsonalsaries, a 4.6% rata of 
"conversion" to conventional hemorrhoidectomy was documented because of anatomi
cal, clinical, and technical factors (8). Obviously, this fact has an impact on informed 
consent Therefore, avery patient should be informed about anatomical and technical 
reasons that can make a stapling approach difficult or lead to conversion to a conven
tional treatment option. Consequently, experience in patient selection and alternative 
procedures without a stapling device is mandatory. 

tiJ PREOPERATIVE PLANNING 

Focusing on patient selection, it is crucial that hemorrhoidal prolapse is reducible. 
Moreover, patients suHering from large external hemorrhoids or skin tags must be 
informed that these tags will not be routinely excised with the stapled approach. 
Informed consent must be obtained considering potential risks, benefits of PPH in the 
short term, the risk of prolapse recurrence in the long-term course, and alternative treat
ments (conventional excisional hemorrhoidectomy). Finally, patients must be suitable 
for either general or regional anesthesia. 

G SURGERY 

Patient Preparation 

In general, no specific preparation is necessary. However, it is a general practice to 
preoperatively administar one or two phosphate rectal enemas. Although no evidence 

AnallltJ!nosis 
Coincidence af anal sepsis, absceaa, or complex 

fistula 
Anal or rectal cancer 
CoexilltJ!nt proctitis (e.g., Crohn's disease, 

radiation induced) 
Anorectal saxuallytransmittad disease 

Grade IV hemorrhoids 
Previous major rectal surgery (e.g., low rectal or 

coloanal anaatDmosis) 
Previous sphinctBr reconstruction 
Patients practicing receptive anal intercourse 
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Anatomical and technical 

Morphological 

Unexpected clinical findings 

Deep anal canal 
Prominent os ischii 
Narrowed sphincter 

Nonreducible hemorrhoidal prolapse 

Proctitis 
Anorectal sepsis 
Full-thickness rectal prolapse 

derived from randomized studies exists, a single-shot antibiotic prophylaxis should be 
provided (e.g., cefota:xime and metronidazole). In high-risk patients, such as immuno
suppressed patients, antibiotic prophylaxis is mandatory. 

Patient Positioning 

The PPH procedure can be performed in either the prone jackknife or lithotomy position. 
In my personal experience, lithotomy position is preferred as it enables intraoperative 
transvaginal examination. Technically, it is important that the hips are completely fiexed 
to expose the entire perineum. Skin preparation and draping are routinely carried out. 

Technique 

Surgery is performed in a standardized technique and described using the commercially 
available PPH0311 procedure set (Ethicon Endo-Surgery, Cincinnati, OH, USA). The PPH 
set is shown in Figure 4.1. As outlined in Figure 4.2, it is ideally suitable for grade m: 
hemorrhoids. 

figura 4.1 PPH03 procedure set 
including circular stapler, obtura· 
tor, circular anal dilatator, and 
purse-string threading instrument 
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Figur• 4.2 Grade Ill Hemor· 
rhoidt-status bsfore procedure 
for prolapse and hemorrhoids. 

Circular Anal Dilatator Insertion 
From the technical view, a transanal stapling procedure should be performed only if the 
circular anal dilatator (CAD) (with the corresponding obturator) specifically created for the 
procedure could be inserted without any tension. It is recommended to gently dilatate the 
anus before inserting the obturator (Fig. 4.3). For the PPH proCfldure, the CAD 33 (diam
eter 33 mm) is used and fixed with four quadrant sutures at the anal verge (Fig. 4.4). Aftsr 
placement of the CAD, a gauze swab can be inserted into the distal rectum and withdrawn 
to expose the extent of hemorrhoidal and/or rectal mucosal prolapse. It is important that 
the CAD is in correct position, which includes that the dentate line is the CAD (Fig. 4.5). 
In fact, the dentate line should be visible through the clear plastic of the CAD. 

Purse-String Suture Placement 
Using a specific anoscope, a purse-string suture (2/0 Prolene; Ethicon, Somerville, NJ, 
USA) is submucosally placed (not including rectal muscularis propria) in a circumfer
ential and continuous way. It is crucial that the purse-string suture is positioned either 
1-2 em above the hemorrhoidal apex or 3-5 em above the dentate line (Fig. 4.6). Of 
course, this step primarily depends on the volume of hemorrhoidal tissue, but it is 
important not to place the suture too low or too high. In the former circumstance, sig
nificant postoperative pain and incontinence due to sensory impairment may ensue. In 
the latter situation, insufficient reduction of the hemorrhoids symptom persistence may 
occur. It is the objective of PPH to reduce hemorrhoidal prolapse rather than to excise 
the hemorrhoidal tissue completely. 

Stapler Insertion 
Following circumferential placement of the purse-string suture, the circular stapler is 
inserted under direct vision into the distal rectum ensuring that the head is positioned 
above the purse string (Fig. 4.7). The purse string is than tied and the ends are pulled 
through the holes in the stapler device. The suture ends are then held to apply firm 
traction on the purse string and the stapler can be closed. While closing the PPH instru
ment, it is important to ensure correct alignment in the axis of the anal canal (Fig. 4.8). 
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Figur• U Insertion of anal obtu· 
rator without tension. 

Figur• 4.4 Placement of four 
quadrant sutures at the anal verge 
prior to placement of circular anal 
dilatator. 
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Figur• 4.5 Circular anal dilatator 
in place. 

Fig•a 4.& Placement af purse
string suture. 
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Figur• 4.7 Insertion of stapler. 

Figure 4.1 Closure of stapler. 



32 Part I Hemorrhoidectomy 

Figur• 4.9 Location af staple line 
above physiological hemorrhoidal 
plexus. 

Furthermore, transvaginal examination is recommended to prevent accidental inclusion 
of the posterior vaginal wall. Finally, the stapler can be fired and carefully removed from 
the distal rectum. 

Checking Staple Line and Resected Specimen 
The staple line is regularly checked for completeness and for hemostasis. If bleeding 
from the staple line occurs, oversewing with absorbable sutures is mandatory (Vicryl 
3/0; Ethicon). It is the surgical objective that the staple line is located above the phys
iological hemorrhoidal plexus (Fig. 4.9). 

The resection specimen is removed from the stapling instrument and checked mac
roscopically (Fig. 4.10). The tissue ring is seldom a "pure" mucosectomy specimen, but 
usually includes muscular tissue, and histopathological examination is recommended. 
Finally, the CAD is removed and the procedure may be completed by insertion of a 
degradable sponge dressing or a hemostatic pad. From the surgical objective, PPH 
should provide complete reduction of hemorrhoidal prolapse with potential resuspen
sion of the anoderm (Fig. 4.11). 

POSTOPERATIVE MANAGEMENT 

Postoperatively, patients receive oral administration of analgesics including nonsteroi
dal anti-inflammatory drugs combined with stool regulation treatment such as psyllium 
supplements and stool softeners for some days. Particularly in young males, intra-anal 
topical administration of diltiazem can lead to reduced pain related to a reduction of 
sphincter spasm. Routine postoperative administration of antibiotics is not unnecessary. 
Furthermore, no restriction in oral feeding is indicated. As urinary retention can occur 
particularly in males, patients should be informed prior to surgery; occasionally, a 
temporary placement of a urinary catheter can be necessary. Patients may be discharged 
on the day of surgery: however, discharge policy and financial reimbursement depend 
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Figur• 4.10 Resected specimen 
removed from the stapler. 

Figure 4.11 Status after procedure 
for prolapse and hemorrhoids. 
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Bleeding lmajor and minor, including retrorectal hematoma) 
Urinary retention 
Anal thrombosis and axtamal thrombosed hemorrhoids 
Staple line complicationaldehiacence) 
Anorectal pain 
Facal impaction 
Anal fissure 
Residual or parsistant prolapse 
Anorectal sepsis 

......... 
Recurrent prolapse 
Stenosis of staple line 
Fecal urgancy 
Fecal incontinence 

on local factors. Patients should be informed to contact the surgeon if thel'8 is increas
ing anal pain, major bleeding, fever, or impaction of feces as these symptoms may be 
indications of postoperative infection. 

_) COMPLICATIONS 

There are no specific circumstances indicating a higher or different risk of complica
tions after PPH for prolapsing hemorrhoids in comparison with conventional hemor
rhoidectomy. Although the PPH procedure has been shown to be safe, there is always 
the risk of morbidity. Focusing on PPH, early- end late-onset symptoms can be dif
ferentiated (Table 4.4). In addition, complications can be directly related to surgery 
such as fissure and stenosis, and infection can result in significant symptoms indicat
ing pain, bleeding, and urinary retention, and can have a great impact on function 
causing fecal urgency or fecal incontinence. It has been demonstrated that most com
mon early and late complications after PPH are postoperative bleeding, persistent 
pain, and recurrent prolapse. If major bleeding occurs within the first 24 hours post
operatively, reexploration under anesthesia is advisable because direct bleeding from 
the staple line is probably the cause. In general, postoperative bleeding and pain are 
mainly related to anal fissure, thrombosed or persistent hemorrhoids, or troublesome 
retained staples. Although a primary course of conservative treatment including stool 
regulation, topical anesthetic ointment, and topical application of diltiazem, among 
others, may be successful. Early reintervention should be discussed as delayed 
reintervention may result in a chronicity of symptoms, which is more difficult to 
resolve. 

Focusing on infectious or septic complications, some case reports on severe septic 
complications following PPH-including rectal perforation, retroperitoneal sepsis, and 
Fournier's gangrene-had a tremendous impact on the application of PPH (9,10). How
ever, these septic complications have also been reported following injection sclero
therapy or rubber band ligation (11,12). 

In summary, the majority of complications can be avoided by strict patient selection 
and meticulous surgical technique. The reports on adverse outcomes related to stapled 
hemorrhoidopexy in terms of morbidity, reinterventions, and poor functional outcome 
probably refer to poor patient selection as much as poor surgical technique including 
the learning curve (13-15). 

~ RESULTS 
Interpretation of the literature is made difficult by heterogeneity of published trials. 
Many studies have compared stapled hemorrhoidopexy with conventional hemorrhoid
ectomy including Milligan-Morgan open or Ferguson's closed hemorrhoidectomy. The 
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Operating time 
Hospital stay 
Postoperative pain 
Complications 
Postoperative bleeding 
Wound healing 
lime to worlf/nonnal activity 
Patient satisfaction 
Costa 
Recurrent prolapse 
Reinterventiona for prolapse 

FavoraPPH 
FavoraPPH 
FavorsPPH 
No difference 
No difference 
FavorsPPH 
FavoraPPH 
FavorsPPH 
No difference 
FavorsCH 
FavoraCH 

PPH = procedure for prolapt~e and hemonfloids. 

* CONCLUSIONS 

Over the past 12 years, PPH had gained popularity for the surgical treatment of hemor
rhoids and/or rectal mucosal prolapse. Surgical technique, experience with anorectal 
surgery, understanding of anorectal anatomy, and exparience with circular stapling 
devices are prerequisites to perform PPH. Formally, stapled hemorrhoidopexy aims to 
reduce the volume of prolapsing hemorrhoidal tissue and to restore it to its normal ana
tomical position within the anal canal. On the basis of common consensus that patient 
selection for PPH is the key to success and a strict adharence to various contraindications 
for a stapling procedure, there is the need for conversion to conventional hemorrhoidec
tomy in a minority of procedures in which a stapling procedure is planned but cannot 
be performed because of anatomical, clinical, or technical circumstances. 

According to Goligher's classification, stapled hemorrhoidopexy is ideally indicated 
in patients with grade ni hemorrhoidal prolapse (2). Moreover, PPH can be performed 
in prolapsed second-degree hemorrhoids that have not responded to nonsurgical inter
ventions, with full circumferential involvement or with associated rectal mucosal pro
lapse. The use of PPH in grade IV hemorrhoidal prolapse is more controversial. In my 
personal view, PPH is not appropriate for grade IV hemorrhoidal prolapse. In these 
patients, conventional hemorrhoidectomy will lead to suparior long-term results. 

Outcome analysis of PPH has clearly shown short-term benefits including less pain, 
shorter hospitalization, and earlier return to work and to normal activity. Randomized 
trials with long-term follow-up have demonstrated that the risk of recurrent prolapse 
with the need for furthar surgical intervention is significantly higher after PPH in com
parison with conventional hemorrhoidectomy. 

In conclusion, the main goal of PPH is to provide symptom resolution and ana
tomical reposition of hemorrhoidal prolapse. It is ideally indicated in grade ni hemor
rhoids. For the surgeon, experience in both patient selection and alternative procedures 
without a stapling device is mandatory. Respecting the indications and contraindica
tions with special attention to anatomical and technical variables of PPH can lead to 
excellent functional and anatomical results and can help to prevent some disappointing 
anatomical and functional results. 
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5 Flaps (Excision and 
Closure, Mucosal, Skin) 
M. Solomon and C. Wright 

Introduction 
The managamant of complicated anal fistula disease remains a challange for surgeons 
and a frustrating problem for patients. 'freatment is aimed at cure, with the drainage of 
associated sepsis and eradication of the fistula tract, while at the same time preserving 
the integrity of the anal sphincter and continence. 

The majority of perianal sepsis is idiopathic or cryptoglandular in origin, and arises 
from the obstruction of the anal glands, leading to stasis of glandular secretions and, if 
secondarily infected, suppuration and abscess formation. The abscess typically forms 
in the intersphincteric space but can extend into the ischiorectal fossa or supralevator/ 
suprasphincteric spaces. A fistula tract may subsequently form. 

A minority of cases are secondary to an underlying disease process, including 
Crohn's disease, local radiation, malignancy, trauma, tuberculosis, HIV, hidradanitis 
suppurativa, lymphogranuloma venereum, perianal actinomycosis, and rectal duplica
tion. Rectal and foreign body trauma should also be considered as possible etiological 
causes. In these situations, the fistula tract is often atypical. 

All methods of fistula repair rely on the elimination of the internal opening to the 
anal gland. 

~ INDICATIONS/CONTRAINDICATIONS 

Fistulotomy remains the mainstay of treatment for those fistulas involving a small 
amount of sphincter muscle such as low transsphincteric and intersphinctaric fistula 
tracts. The challange lies in the treatment of complex fistula tracts. In this situation, a 
simple fistulotomy is precluded because the division of sphincter muscle would result 
in an unacceptably high rate of incontinence. As a result, techniques that preserve 
sphincter function have bean developed. These include simple excision and closure of 
the internal opening, the ligation of intersphincteric fistula tract (LIFI') procedure, 
advancement flap repairs, and more recently, the use of biological materials to occlude 
the tract such as fibrin glue and fistula plugs. 

39 
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Excision and Closure of the Internal Opening 

Some authors have reported b:eating the tract by simply closing the internal fistula open
ing, without using an advancement fiap. The argument for this type of repair is that in the 
presence of adequate perfusion and the absence of undue tension, at the coapted surfaces, 
simple appositional closUl'8 should suflice (1). The repair maintains the sphincter integrity. 
This procedUl'8 is not practiced at our institution, as it has been shown to appear to be 
inferior to the methods using fiap reinforcement, and is generally now combined with 
either a fiap advancement procedure and/or a fistulotomy. The more recently described 
modification, the LIFT procedure (disew~sed in detail in Chapter 9, pages 79-84), which 
involves ligating the intersphincteric fistula b:act, may change this attitude. 

Flaps 

Advancement fiap procedures may be considered in any patient in whom the fistula 
tract is complex and cannot be laid open. A complex b:act is defined as a b:act that 
crosses >30-50% of the external sphincter and includes those tracts which are high 
transsphincteric, suprasphincteric, and extrasphincteric: rectovaginal or rectourethral: 
anterior in female patients: multiple or recurrent: or the patient has preexisting sphinc
ter compromise. In addition, the tract is complex if it is associated with an underlying 
disease process, as listed above, including Crohn's disease. 

The fiap may be mobilized from the rectum as either a mucosal, partial thickness 
or full thickness rectal advancement flap or from the perianal skin as an anocutaneous 
advancement fiap. 

Relative contraindications to performing a flap repair include: 

• undrained sepsis 
• a fistula of less than 4 weeks duration 
• a malignant fistula 
• a fistula arising in an irradiated field 
• the presence of active proctitis, particularly Crohn's disease 

An anorectal stricture would be a relative contraindication to performing a mucosal 
rectal advancement flap and an anocutaneous fiap would be preferably used in this 
situation. An anocutaneous advancement flap is also used to repair keyhole deformities 
related to sphincter defects and scarring as a result of previous fistulotomies. 

V PREOPERATIVE PLANNING 

Understanding the anatomy of the pathology is a prerequisite for successful b:eatm.ent. 
Preoperative evaluation and planning determines the course of the tract in relation 

to the sphincter complex with identification of the internal opening, the secondary or 
external opening, the primary tract, and any secondary extensions of the b:act. Baseline 
sphincter function should also be assessed and any coexisting disease should be iden
tified. Clinical assessment is aimed at identifying any symptoms which suggest coexist
ing disease and assessing a patient's baseline level of continence. A past history of 
previous anal surgery and an obsteb:ic history is also sought. 

Digital examination and rigid sigmoidoscopy remain an essential part of the preop
erative assessment and are often the only investigations required for simple fistulae. 
The internal opening may be felt as a palpable defect and the course of the tract is 
indicated by induration of the perianal tissues. The site of the external opening is usu
ally clear. Digital examination is also a guide to sphincter function. Prior to more inva
sive tests the anal resting tone and voluntary sphincter "squeeze" pressure are also 
assessed clinically. Sphincter defects may be palpable and, deformity of the anal canal 
due to anorectal sepsis or previous surgery, is noted. 

The findings often influence the choice of operative procedure. In the presence of 
anorectal stenosis, and/or extensive scarring and rigidity of the rectal mucosa as a result 
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of chronic suprasphincteric sepsis for example, an anocutaneous flap repair is preferred 
because of the potential d:if6.culty in mobilizing a rectally basad advancement flap in 
this situation. 

It is the authors' practice to perform a colonoscopy or flexible sigmoidoscopy for 
complex or recurrent fistulae, to help exclude associated gastrointestinal disease. The 
choice of investigation usually depends on the patient's age and whether or not they 
have the associated abdominal symptoms. If Crohn's disease is suspected on symptoms, 
and a colonoscopy is normal, then an upper endoscopy, small bowel series, enterocly
sis, small bowel anteroscopy, or small bowel capsule imaging may be indicated. 

The complex fistula tract may be imaged by andoanal ultrasound (EAUS) or mag
netic resonance imaging (MRI). Fistulography and computed tomography (CT) have 
little to offer in the assessment of the fistula tract. The choice of imaging is dependent 
on availability, local expertise, and the complexity of the fistula tract. It has been the 
authors' practice to assess recurrent and complex fistula tracts with 2D EAUS and, more 
recently, using 3D US reconstruction. 

EAUS is able to d:iffarantiata between simple and complex fistulae, detect abscesses, 
delineate the internal and external openings, and categorize the type of tract. Hydrogen 
peroxide injected via the external opening can enhance visualization of the tract as it 
acts as an ultrasonic contrast medium by producing hyper reflective gas bubbles (2). 
Although the usa of hydrogen peroxide has bean shown to increase the accuracy of 
assessment from 68-98%, it has not been our practice to need or to use enhancement 
routinely. EAUS facilitates surgical planning as well as confirming previous sphincter 
damage as a result of the disease process and/or previous surgical attempts at eradica
tion. An advantage of EAUS over MRI is that EAUS can be performed during surgery 
as an adjunct to digital examination and examination under anesthesia (EUA) as well 
as provide a dynamic preoperative assessment of sphincter integrity. 

In Australia, currently, MRI has limited availability and remuneration; it is also more 
time consuming, expensive, and not available as an intraoperative resource. It is, how
ever, considered as the gold standard for assessment of anal sepsis by some surgeons. 
MRI is more accurate than clinical assessment in detecting previously missed secondary 
extensions of the primary tract, and in the correct assessment of the level of the fistula 
with respect to the sphincter complex. The use of endocouple receivers increases tissue 
resolution in close proximity to the anal canal, providing superior anatomical detail. 
Pelvic phased array coils can be used to assess supralavator or more extensive sepsis. 

Both, EAUS and MRI, are associated with a learning curve in the interpretation of 
the images. 

The internal sphincter is particularly at risk in fistula surgery, and baseline anal 
manometry to measure the anal canal pressures can also influence the choice of surgical 
technique. 

Prior to definitive repair surgery an EUA to further assess the tracts is sometimes 
usefuL The authors prefer to use Lockhart Mummery probes (Fig. 5.1) to the smaller 

Figure 5.1 Confirmation af the 
course of the fistula tract using 
Lockhart Mummery probes. 
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Figure 5.2 Two quiescent fistula 
tracts are demonstrated, with 
sepsis controlled following the 
placement of seton drains 
{vessel loops). 

caliber lacrimal probes because of the greater risk of creating a false tract with the 
latter. 

Definitive repair should only be undertaken after sepsis has been controlled, i.e. 
abscesses have been incised and drained and there has bean a period of controlled drain
age by placement of loose vassal loop seton drains (Fig. 5.2). Drainage from large chronic 
supralevator cavities is best controlled with small mushroom tip (de Pezzer) drains. 

(g SURGERY 
~----------------------

Perioperativa Management 

It is the authors' preference to usa a sodium phosphate enema to clear the distal bowel. 
A full mechanical bowel preparation is rarely required. 

Informed consent is obtained. The risks specific to fistula surgery that should be 
explained to the patient include: 

• the risk of failure/recurrence (see results) 
• inadvertent, or greater than expected, compromise of sphincter function and 

incontinence 
• anorectal sepsis 
• hematoma formation 
• iatrogenic fistula formation including ractovaginal fistulae 
• ectropion (following mucosal advancement flaps) 

Positioning 

In the operating theatre, consent and the procedure to be performed are checked by the 
operating surgeon prior to the commencement of the procedure. The patient's medical 
history is reviewed to check for any allergies to drugs that may be used. If the fistula 
tract is posterior or lateral then the patient is placed in the lithotomy position; soma 
prefer the prone jackknife position for anterior tracts. The assistant is better positioned 
and more comfortable when the patient is prone. 

The procedure is usually performed under general anesthesia using a laryngeal mask 
without muscle relaxation. Regional anesthesia with intravenous sedation is indicated 
on occasions because of patient morbidity. Antibiotic prophylaxis is routine, the authors' 
preference being the combination of gentamicin and metronidazole or a third generation 
cephalosporin and metronidazole. Thromboembolic prophylaxis is guided by the patient's 
age, weight and any associated comorbiditias, and the estimated length of the procedure 
but subcutaneous heparin is used routinely. 
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Figure 5.3 line af incision for a 
broad based U endorectal 
advancement flap (schematic). 

Figure 5.4 Incising the apex of 
the flap with diathermy, starting 
5-10 mm below the level afthe 
internal opening. 

Figure 5.5 Developing the flap, in 
this case in the intersphincteric 
plane, raising a full thickness 
endorectal advancement flap. 
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Fit•• 5.6 Fully mobilized flap 
prior to the excision of the internal 
opening. 

with a saline solution; although this is often unnecessary. The authors avoid adrenaline 
containing solutions because their vasoconstrictive action may compromise the flap's 
blood supply. 

The length of the flap should be such to allow a tension free closure (Fig. 5.6). In 
order to aid the retraction of the flap whilst mobilizing it, two holding sutures may be 
placed in its apex (Fig. 5.7). Tissue forceps, such as Alice forceps, may also ba used but 
can obscure the view and gat in the way. 

Once the flap has been mobilized, the internal opening and the crypt-bearing tissue 
around the internal opening are excised and cored out. The apex of the flap is excised 
including the internal opening (Fig. 5.7). Meticulous hemostasis should ba secured 
prior to closure of the flap to prevent hematoma formation which could lift the flap or 
predispose to recurrent sepsis. The internal opening is closed with a longitudinal line 
of interrupted absorbable monofilament sutures to help advance the flap down (Fig. 5.7). 
The flap is then secured to the "nao dentate" line covering the internal opening with 
interrupted absorbable braided sutures (Fig. 5.8). The authors' preference is 2/o-3/0 
polyglactin. 

If the external part of the tract is large than it is drained with a small mushroom 
tip catheter or left open and curetted. 

Figura 5.7 Fully mobilized flap 
retracted using two holding 
sutures. Internal opening excised 
along line A·A. Internal opening 
defect in the sphincter is closed 
with interrupted sutures (sche· 
matic). 
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Figure 5.8 Sutumd endorectal 
advancement flap (schematic). 

Figure 5.9 Probe in fistula tract 
(schematic). 

Amu:IIIIJIItHiu Advtlm:tHIIBIIt Rsp 
The anocutaneous flap is a modification of a flap previously used in the management 
of anal stenosis. It is preferentially used in those patients who are not suitable for a 
rectal advancement flap procedure because of extensive scaJ.Ting of the pararectal tis
sues as a result of chronic supralavator sepsis, or previous failed attempts at repair 
using a rectally basad flap. In these casas, attempts to raise an adequate lmtgth flap are 
unlikely to be successful, or ectropion and keyhole deformities are present preopera
tively, or are likely to be postoperative complications. 

Technically this is a relatively easy procedure that does not carry the risk of ectropion 
and can help repair keyhole deformities resulting from multiple previous fistulotomies. 

The authors prefer to use a 3-5 x 2-4 em diamond shaped island flap comprising 
full thickness skin and subcutaneous fat. The flap outline is first marked on the non 
scarred buttock skin (Figs. 5.9 and 5.10A and B). The flap is elevated using diathermy, 
aiming to ensure that the edges slope out laterally in the subcutaneous tissue to give a 
broader base: this reduces the risk of the flap being devascularized when it is advanced 
into the anal canal. 

The internal opening of the fistula is excised, including a small amount of the 
internal sphincter surrounding the internal opening, but the distal sphincter is not 
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B 

Figura 5.10 Incision for diamond shaped anocutaneous advancement flap (A) actual view {B) schematic. 

divided. The internal opening is closed with a longitudinal line of inteiTUpted absorb
able monofilament sutures as above. The external component of the tract, extending 
from the external opening to the external sphincter, is also excised. The scar tissue 
between the internal and the external openings is also routinely incised, and if feasible, 
excised; or alternatively curetted. 

It is very important to disconnect the leading edge of the flap from the subcutane
ous tissues attached to the sphincter to give mobility. Once the flap is mobile it is 
advanced into the anal canal (Figs. 5.11A and B) and used to cover the internal open
ing. It is usually necessary to rotate the flap from the contralateral side to cover a defect 
because of ipsilateral scarring. The flap is sutured in situ using interrupted 2/o-3/0 
absorbable braided sutures (polyglactin) (Figs. 5.12A and B). The buttock defect is also 
closed using 2/0 braided absorbable sutures. Braided absorbable sutures are used for 
patients' comfort. Previously, when more rigid monofilament sutures were used, patients 
complained of a "pricking discomfort" when sitting. 

A small drain, such as a small de Pezzar or mushroom tip catheter, is placed into 
larger tracts via the external opening. 

Note: Others prefer to use a broad based inverted U-shaped anocutaneous flap. The 
apax of the flap should be 2-2.5 em in width and sited just proximal to the internal open
ing. It is marked out so that the base is approximately twice the width of the apax. Proxi
mally, the flap should encompass the superficial fibers of the lower internal sphincter. The 
length should be such to allow a tension free closure. The distal part of the flap will include 

B 

Figura 5.11 Flap being advanced tD cover the internal opening {A) actual view (I) schematic. 
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B 

Figure 5.12 Sutumd anocutaneous advancement flap {A) actual view, (B) schematic. 

the skin and subcutaneous fat of the perianal region. Further advancement can be gained. 
if required. by excising BUITow's triangles of skin from the adjacent base. A disadvantage 
of these flaps is that they have limited length of mobility when compared with the island 
flaps which can be mobilized to above the anoractal junction when needed, for example. 
following a failed rectal advancement flap for a recurrent suprasphinctmic fistula. 

The use of local anesthetic is avoided in flap repairs to help prevent flap edema 
and/or ischemia. Stomas are only used if the patient has complex unresolved sepsis or 
there have been multiple previous attempts at repair. 

POSTOPERATIVE MANAGE:MENT 

Oral analgesics are usually suffice as postoperative discomfort is minimal. in particular 
with the andoractal advancement flap, as there is no perineal wound. Patients are advised 
to shower gently. Sitz baths are avoided, particularly if an anocutaneous flap has bean 
raised, to prevent the flap donor site becoming macerated. The wound should be dried 
thoroughly using a hairdryer and a dry dressing is applied only to separate the buttocks. 
The patient can have a normal diet but stool softeners ara given. Low dose metronidazole 
can be continued in the postoperative period for 5 days for patients• comfort. 

The patients are reviewed in the surgeon's office 4-6 weeks post discharge. The 
patients are advised to avoid vigorous exercise during this period. Patients are also 
advised not to be concerned if there is a partial dehiscence of the flap donor site wound 
(they are advised because this can occur in up to 50% of the patients). On an average 
it takes about 6 weeks for the perineal wound to heal completely. In our experience. 
patients tend to regularly check the appearance with a mirror and need reassurance 
about the appearance, particularly during the first couple of weeks. 

~ COMPLICATIONS 

Specific to the fistula repair. These include: 

• failure/recurrence. It is important to reevaluate patients to assess the outcome as suc
cess rates decrease with time. Rscurrence appears to be caused both by failure of the 
treabnent and by recurrent patient disease 

• flap breakdown 
• sphincter compromise and incontinence (attributed to overstretching of the anal 

sphincters by the self retaining retractor, disruption of the sphincter complex by 
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inclusion of the internal sphincter fibers, and sensory disruption with advancement 
ofractal mucosa distally) 

• anorectal sepsis 
• hematoma formation 
• iatrogenic fistula formation, including rectovaginal fistulae with anterior flap repairs 
• ectropion (MAFs) 

3 RESULTS 

Success rates relating to the dilierent types of fistula repair vary widely in the published 
litsratUl'8. Thera have been few randomized trials and most of the studies of the treatment 
of anal fistulae are small and heterogeneous with respect to the type of fistula included, 
surgical technique, and length of follow-up, making comparison difficult 

Simple Appositional Closure 
The published literature includes only a few studies reporting excision and closure of 
the intemal opening alone, without the usa of a flap procedure. In 2004, Thomson and 
Fowler reported their experience in 44 patients of direct appositional closure of the 
internal opening without the use of a flap (1). Twenty six fistulae in 28 patients appeared 
healed at 2-5 months: with longer follow up, the repair failed in 41 o/o of the patients. 
Athanasiadis at al, using a three layered closul'8 reported a sarles of 90 patients having 
a total of 106 operations, and a follow-up time of between 6 months and 6 years (median 
2.6 years) (3). The risk of recurrence was 18o/o (19 fistulae), with the predominant cause 
of failure baing suture line dehiscence. Following repair, 94% of the patients ware 
continent and 6% had minimal disordel'8d continence. 

Transanai/Endorectal Advancement Raps 
A wide range of success with this type of flap is reported in the literature ranging from 
29-98%. More recent series, however with larger patient numbers, suggest success is in 
the order of 60-70%. The Cleveland Clinic, Ohio has published a primary success rate 
of 63.6% in 105 patients who underwent an endorectal advancement flap procadul'8, 
including 44% of the patients with Crohn's disease (8). The median follow up period 
was 17.1 (range 0.~7) months. 

Higher recurrence rates are associated with undrained sepsis, Crohn's disease, rec
tovaginal fistulae, and prior repair. In addition, the success rate decreases with time, 
and comparison of partial thickness with full thickness flaps suggests a lower rate of 
recurrence with the latter. Functional results following the endorectal advancement flap 
repair appear good, although in soma series minor incontinence has been reported in 
up to 31 o/o, and major incontinence, in up to 12% of patients; and incontinence increases 
with time after repeated attempts to close the fistula. 

Anocutaneous Advancement Flaps 
The authors' results using this technique in 16 patients with complex, recurrent or 
chronic suprasphincteric fistulae ware published in 2005 (9). After a mean length of 
follow-up of 20 (range 1.5-43) months, complete healing was sean in 15 (94%) patients. 
A temporary defunctioning stoma was formed in two patients. 11 patients (almost 70%) 
reported improved incontinence, two patients reported no change in their level of 
incontinence, and three patients (19%) reported worse incontinence. 

Other published studies report complete healing rates of 46-100% in non IDD 
patients. One of the largest studies by Nelson et al. included patients with both IDD 
and non IDD related fistula tracts (10). Seventy thl'8a dermal island flaps using a tear
drop incision ware performed in 65 patients. They reported a patient failure rate of 20% 
and a procedure failure rate of 23% after a mean follow-up of 28.4 (range ~3) months. 
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~ CONCLUSIONS 

Good results are dependent on an understanding of the anatomy of the pathology, con
trol of sepsis prior to a flap repair, and attention to detail to eosure a tension free, wall 
vascularized flap. Despite these fundamental prerequisites, all colorectal surgeons 81'8 

familiar with the challenges complex fistula disease pose and the frustration of failure 
and recurrence, and hence the informed consent must, therefore, include these limita
tions. Otherwise healthy young patients with complex fistulae also find the disease 
frustrating and often difficult to comprehend in terms of the need for staged repairs and 
potential need for multiple procedures. The use of long term seton's drainage should, 
therefore, always be included in the discussion of managament of recurrent complex 
fistula disease; particularly, in those patients with suprasphincterlc end extrasphinc
terlc tracts. 
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6 Fistulotomy and 
Fistulectomy 
H. Kessler and T. Weidinger 

~ INDICATIONS/CONTRAINDICATIONS 

The goals of O.stula surgery are simple: to cure the O.stula with the lowest possible recur
rence rata, to minimize any alteration of continence, and to achieve a good result in the 
shortest period of time. To obtain this outcome, a number of principles have to be 
observed: the primary opening of the track has to be identifi.ed and also the relationship 
of the O.stula to the puborectalis muscle; furthermore, the least amount of muscle should 
be divided to cure the fistula (4). The presence of a discharging opening in the perianal 
region, which is either persistent or recurrent is an indication for surgery. An anal fis
tula will rarely heal spontaneously. If left untreated, repeated abscesses with associated 
morbidity is probable to occur. Although nonoperative methods of therapy have been 
attempted, it is generally accepted that the only form of treatment affording reliable 
prospective cure is surgery. 

An operation should be recommended unless there are specific medical contrain
dications to anesthesia. Patients with established compromised anal continence present 
a relative contraindication because the further division of muscle required when treat
ing the O.stula might render the patient totally incontinent. It is important to know 
whether active Crohn's disease is present, in which case a very thorough endoscopic 
investigation and magnetic resonance imaging (MRI) scan would be advisable. Control 
of active Crohn's disease should precede repair of an associated anal fi.stula. Under 
these circumstances, extensive fi.stula operations should be avoided. 

It is controversial whether fistulotomy or fistulectomy is the more appropriate oper
ative treatment for anal fistulas. There are several reasons, however, to prefer fistulot
omy whenever possible. Fistulectomy means the complete removal of the fistulous track 
and adjacent scar tissue, which results in appreciably larger wounds. There is a larger 
separation of the ends of the sphincter after fistulectomy, which results in a greater 
chance of incontinence and a longer healing time. When a O.stula crosses the sphincter 
muscle at a high level like a high transsphincteric or suprasphincteric fistula, there is 
always concern that division of the muscle below the track will impair continence. In 
these cases, the advancement rectal flap technique would be appealing with less sphinc
ter muscle to be divided, avoidance of contour defects, less pain due to the absence of 
a perineal wound and faster healing (3) (Table 6.1). 

51 
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Subcutaneous, submucosal fistula 

lnteraphincteric anal fistula type I A of Parks 
lnteraphincteric anal fistula type I B of Parks 
lnteraphincteric anal fistula typal C of Parks 

Transsphincteric anal fistula type II A of Parka 
Transsphincteric anal fistula type II BJC of 

Parka 
Supraaphincteric anal fistula 
Extrasphincteric anal fistula 
Primary pelvirectal fistula 
Rectourethral fistula 
Anoperineal fistula 
Rectovaginal fistula 
Submucosal anal fistula at Crohn's disease 
Extensive fistulas at Crohn's disease 

Soun:11: Modified aftar IJJnga at el. 181. 

If uncomplicated: rarely conservative treatment 
If resistant to conservative therapy or recurrent 

fistulotomy of mucosa and anal crypts 
Fistulotomy 
Fistulotomy with drainage of interaphincteric space 
Fistulotomy with drainage of interaphincteric space, 

potentially closure of the rectal opening 
Fistulotomy 
Fistulectomy with flap technique 

Fistulectomy, seton, advancement flap 
Surgery of the rectal or extrarectal source 
Surgery depending on course of the fistula 
Perineal ortransanal closure 
Fistulotomy 
Perineal access, flap technique 
Conservative treatment, unroofing of abscesses 
Conservative surgery 

V PREOPERATIVE PLANNING 
~-------------------- ------------------------~ 

Clinical Assessment 
Localization of the intemal opening in most cases enables the classification of perianal 
fistulas. The external opening of an intersphincteric fistula is almost always located near 
the anal verge, whereas the distance between the external opening of a transsphincteric 
fistula and the anal verge is several centimeters or more. In the past, Goodsall and Miles 
described several aspects regarding the relation bel:w'een the external and the internal open
ings of perianal fistulas (Fig. 6.1). For many years, Goodsall's rule has been used in predict
ing the course of fistulous tracts. In a recent prospective study of 216 consecutive patients 
(1), Goodsall's rule was found, however, to be accurate in ooly 50% of these patients. 

Surgical access depends upon accurate assessment, including a full medical history 
and proctosigmoidoscopy. It is necessary to exclude associated conditions. The classical 

figure 6.1 Illustration of Goodsell'S 
rule. 
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Figura 6.2 Assessment of tha fistula track: superficial 
palpation. 

five essentials of clinical assessment include identification of the internal opening, the 
external opening, the course of the primary track, the presence of secondary extensions, 
and the presence of other diseases complicating the fistula. The internal opening is the 
key to the assessment The relative positions of external and internal openings indicate 
the likely course of the primary track. Palpable superficial induration suggests a relatively 
superficial track (Fig. 6.2), whereas supralevator induration suggests a track within the 
ischiorectal fossa or more likely a secondary extension (Fig. 6.3). The distance of the 
external opening from the anal verge may help differentiate an intersphincteric from a 
transsphincteric fistula; the greater the distance, the greater the likelihood of a complex 
cephalad extension. Exceptions from Goodsall's rule include anterior openings more than 
3 em from the anal verge, which may be anterior extensions of posterior horseshoe fistu
las, or fistulas associated with other diseases, especially Crohn's disease and cancer. 

The first component of preoperative assessment is to identify the site and level of 
the primary track. The second component is to determine the presence or absence of 
any secondary track (9). 

Although advocated by some authors, it is questionable whether the internal open
ing of a perianal fistula can be localized accurately by digital examination. This method 
of examination is still important, however, since a tender palpable mass in the pelvis 
may reveal a supralevator abscess. It also provides some information regarding the qual
ity of the anal sphincters by assessing the sphincter tone (10). 

It is essential that the surgeon has an adequate choice of probes available. A soft, 
blunt-ended copper probe is preferable, which bends easily and does not break. A seton 
may be tied around its thickened end to thread it through the track if necessary. Prob
ing, however, is not advocated on an outpatient basis, since it can be painful. Further
mora, there is a considerable risk of creating a false passage into the anal canal or into 
the rectum. It has also been suggested that injection of a diluted solution of methylene 
blue into the external opening enables the identification of the internal opening of a 
perianal fistula. A major drawback of this technique is staining of the surrounding 
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Figur• U Palpation for deep induration 
originating from supralevatoric extension 
of a transsphinctBric fistula. 

tissues. An alternative is hydrogen peroxide, which does not stain the operative field 
(10) (Fig. 6.4). 

At first glance, any external opening has to be identified (Fig. 6.5). The &ngar on 
the skin should feel for the direction of the track using a well-lubricated finger between 
the external opening and the anal orifice. An indurated track suggests a fairly superficial 
course: its direction will give a hint for the circumferential location of the internal 

Figure &.4 Hydrogen peroxide 
being applied tD a perianal fistula 
in Crohn's disease. 
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Figura &.5 In spe cti on of th Ill 
perianal region reveals the extar
nal fistula opening. 

opening. Then, the internal opening has to be identified. This is the key to the surgical 
anatomy. The index finger should be used for feeling any induration within the anal 
canal. Counterpressure has to be applied on the perianal skin with the thumb. The 
internal opening is likely to be located at the level of the dentate line. There is often 
an enlarged papilla in the region of the internal opening and, with experience, the 
opening itself can be felt in most cases. The level of the internal opening in relation to 
the puborectalis muscle may be determined by asking the patient to contract the anal 
sphincter; it may be possible to feel how much functioning muscle would remain if the 
primary track had to be laid open. 

Supralevator induration is normally a sign of primary track extension. A secondary 
track most usually arises from a transsphincteric primary track, extending upward to 
the apex of the ischiorectal fossa, or even through the levators. Alternatively, supraleva
tor induration may arise from an upward extension of an intsrsphincteric track. Digital 
examination cannot distinguish between these two possibilities. 

Examination under anesthesia should be routinely carried out under general 
anesthesia immediately before proceeding with surgery. This may identify features that 
are not easy to determine while the patient is awake. Probes should very rarely be used 
in the awake patient Posterior retraction of the dentate line helps expose concealed 
openings; massage may release a bead of pus. Various agents injected along the track 
via the external opening have been used to locate the internal opening as described 
earlier. In most cases, with an anterior external opening, the internal opening will be 
located at the same circumferential point. Careful probing can delineate primary and 
secondary tracks. If the internal and external openings are easily detected, but the probe 
cannot easily traverse the path of the track, there may be a high extension. In this cir
cumstance, a probe passed via each opening may then delineate the primary track. 
Persistence of granulation tissue after curettage indicates a continuing track (9). 

Assessment by Imaging Techniques 

For many years, &stulography was the only imaging technique for the preoperative 
assessment of perianal fistulas, including the localization of their internal opening. How
ever, there are only few data regarding its accuracy. Based on limited and rather conflict
ing data, it is impossible to assess the exact role of &stulography in the preoperative 
imaging of perianal fistulas (10). Meanwhile, fistulography has been surpassed by 
endosonography and MRI. Advantages of both techniques are the direct visualization of 
the fistulous track and the imaging of the anal sphincters. Endosonography offers a 360° 
axial image. Installation of hydrogen peroxide improves the accuracy of the procedure. 
Most reports show an accuracy between 50% and 70% regarding the detection of the 
primary fistulous track (10). Besides, the presence of sepsis in the intersphincteric plane 
and sometimes in the deep postanal space may be detected. In addition, defects in the 

t:: .. 
A. 
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sphincters are identified, which may influence the management of anterior tistulas in 
women. Although some transsphincteric fistulas can be visualized, the perineal compo
nent of anal fistulas cannot be seen in most patients. Anal ultrasonography therefore 
gives more information about the sphincters than the anatomy of the fistula. 

MRI is now regarded as the investigation of choice to define complex anorectal 
sepsis and fistulas. In the literature (5), it is claimed to provide 100% accuracy in defin
ing the presence of a fistula and the site of extensions and is 85% accurate in locating 
the anatomy of the primary track. MRI scanning has proven particularly useful in 
patients with doubtful fistulas. It correctly identifies sepsis without fistulas, scar tissue 
alone, and blind tracks with no internal opening, thereby preventing unnecessary surgi
cal exploration. MRI is also particularly useful in deflning horseshoe fistulas but may 
miss internal openings because imaging of the intersphincteric space is not as good as 
with anal ultrasound. It may be useful to involve a single specialized radiologist to deal 
with this topic. Despite its excellent accuracy, MRl of perianal fistulas has several draw
backs as it is rather expensive and time-consuming and cannot be performed in patients 
with a metal implant or a pacemaker. 

ti) SURGERY 
L------------------------

Principles 

The principles of treatment are quite simple: to define the anatomy of the fistula track 
and its secondary extensions, to drain any coe:x:isting pus, and then to provide definitive 
treatment by laying open, excision, or placement of a seton through the fistula track if 
it enters below the anorectal ring. If, on the other hand, the fistula lies outside the 
somatic cylinder and above the anorectal ring, the fistula track should be excised or 
defined with a seton and the defect in the gut may be closed. 

lntenphincteric Fistulas 
Intersphincteric fistulas can be readily treated with minimal morbidity or complication by 
merely laying open the fistula track into the anal canal. Only the distal part of the inter
nal anal sphincter is divided. Subsequent incontinence for solid stool is rare, since the 
external anal sphincter remains intact. However, the permanent defect in the internal anal 
sphincter might result in soiling and incontinence for gas or liquid stool. The reported 
incidence fur these "minor" continence disturbances varies between 8% and 50% (10). 
A simple low track fistula is also laid open or excised and in doing so, the internal sphinc
ter is divided or partially excised. In case of a high blind track fistula, the internal sphinc
ter is divided to the Iull height of the blind track. Failure to identify the upper extension 
may predispose to recurrence. A high track opening into the rectum is found by passing 
a probe along the fistula until an opening well above the anorectal ring becomes apparent. 
The complete fistula can be excised or laid open in the intersphincteric tract with impu
nity. High track fistulas with a perineal opening are quite uncommon. Pus emerges through 
the anal crypt and a probe usually only passes upward. The lower fibers of the internal 
sphincter should be opened in the line of the fistula. A failure to eradicate the glandular 
tissue at the level of the dentate line would predispose to recurrence. A track lying in the 
intersphincteric plane due to pelvic extrarectal disease should be treated by eradication 
by resection of the extrarectal disease and drainage of the pelvic sepsis. The intersphinc
teric fistula component merely requires gentle curettage and insertion of a drain. 

Transsphincteric Fistula 
The functional results after successful conventional fistula surgery for transsphincteric 
fistulas are inferior to those observed in patients with all other types of fistula, including 
the rare suprasphincteric and extrasphincteric fistulas, as well as the intersphincteric 
type. Soiling is more common. Recent evidence suggests that internal sphincter preserva
tion is more important than was previously recognized (5). Four principal techniques 
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F" lgur• 6.6 Horsesh external openin oe fi~ula, three 
anal verge. gs postenor to the 

figur• &.1 La • tracks with ~~g open the fistula 
sphincter m~~~:emal damage af the s. 
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figure 6.8 Laying open of a complex 
transsphincteric fistula over fistula probe; 
anterior horseshoe extension baing laid 
opan. 

the internal sphincter and a portion of the external sphincter. It is then necessary only 
to unroof the external openings, curette the tracts, and drain the wound. Iodoform gauze 
may ba used to pack. the cut edges of the deep postanal space, and a dressing is applied. 
When the fistula is approached in this way, healing is rapid, and the risk of functional 
impairment to the anus from scarring and deformity is lessoned. Special care is neces
sary in the management of the rare anterior horseshoe fistula in women. There is no 
support from the puboractalis; there may have been previous anterior sphincter damage 
after deliveries, and division of the external sphincter will result in incontinence. Many 
authors therefore recommend the use of a seton for such lesions or the usa of advance
ment flaps to preserve function. 

Figura U Identification of tha 
internal opening of the horseshoe 
fistula. 
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Principles of Surgery 

figur• 6.10 Internal opening baing 
laid opan with minimal division of 
sphincter muscles. 

Although it is quite impossible to assess an anal fistula with stool being present in the 
lower rectum, a full mechanical bowel preparation is r8I'8ly necessw:y. The patient may 
be admitted on the day of surgery, in an elective setting, and a special operating room 
(OR) designated for septic operations may be established. If done in the regular OR, 
cases like anal fistulas are placed toward the end of the operating list only after non
septic operations have been handled before. The patient is kept on clear liquids the day 
before surgery and a disposable enema is administered upon arrival in the hospital. 
General anesthesia is preferable since the duration of surgery is variable and extensive 
exploration may be needed to explore the track, also to facilitate accurate identification 
of the anorectal ring in relation to the fistula. 

In our institution, a lithotomy position is routine. Especially for posterior fistulas, 
this position allows best access. In rare cases of anteriorly located fistulas, we have also 
used a prone jackknife position permitting an easier approach. A headlamp should at 
least be available in the OR, however, is not used in the majority of cases. A special 
little tray is placed under the buttocks for the placement of instruments. Hemostasis 
must be secured in each single case. Therefore, a weak adrenaline-saline solution may 
be used to infiltrate the submucosal and intarsphincteric planes. A self-retaining intra
anal speculum and a wide selection of fistula probes should also be available (Figs. 6.11 
and 6.12). If bleeding is encountered during excision of the fistula track, the cavity may 
be packed with a gauze swab soaked in adrenaline. 

Fig•• &.11 Set af instruments for 
initial operation af anal fistula in 
the operating room lOR) under 
general anesthesia. 



Chapter 6 Fistulotomy and Fistulectomy &1 

figure 6.12 Set of instruments for 
revision in a staged procedure. 

A fistula track should not always be identified and laid open at the time of draining 
an anorectal abscess. Primary fistulotomy, during drainage of an anorectal abscess, may 
lead to an increased functional disturbance compared with fistulotomy as a second
stage procedure. If easily feasible, it should be recognized if a fistula track is present at 
all, in cases with unclear involvement of the sphincter muscles, a seton may be placed. 
The patient will be readmitted to the hospital after 2 weeks for another staged explora
tion under anesthesia. Depending on the local situation, a fistulotomy may be per
formed then, or only after further revisional examinations in 2-weekly intervals until 
final fistulotomy. During the 2-waekly intervals, the patient is normally sean once in 
our proctologic outpatient unit 

Surgical Techniques 

Fistulotomy 
Laying open techniques are widely practiced for superficial fistulas entering deep 
through the anus and traversing only the lower fibers of the external sphincter muscles. 
Once the course of the fistula has been accurately located, a blunt bendable probe is 
passed along the track into the anus (Fig. 6.13). The roof of the track is laid open 
using a scalpel blade or a cutting diathermy currant. Healthy granulating tissue should 
be present throughout the length of the fistula track. Normally, the fistula is curetted 
if there is any concem about the etiology, and material is sent for culture and histo· 
logical examinations. The wound edges are excised to encourage healing in an inside
to-outside direction (Fig. 6.14). Hemostasis is secured and a dressing is applied to the 
wound. 

Alternatively, the fistula track or parts of it may be excised after the track has been 
laid open. The disadvantages of this approach are that the wound is deeper, there is a 
greater risk of excising sphincter muscle, and healing may be delayed. Furthermore, the 
material obtained for histological examination is generally poor and blind tracks may 
be missed. 

Fistulactomy 
A careful preoperative assessment is required to determine the anatomy of the fistula, 
but the passage of probes is not mandatory. In fact, one of the arguments for performing 
fistulectomy is that false passages are not created by probing the track. The external 
opening is grasped with tissue forceps or stay sutures. It is advisable to commence the 
dissection posteriorly if the lithotomy position is used, since bleeding from anterior 
wounds may compromise assessment around a more posterior field. After dividing the 
skin around the external opening, the tissues around the fistula may be infiltrated with 
a weak adrenaline-saline solution to reduce bleeding. Homeostasis must be meticulous 
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Figura 6.14 Fistulotomy af a low 
ttsnssphincteric fistula. From 
Lsnge, Jochen; Millie, B~mw~rd; 
Girons, Josef (Hrsg.), Chirurgische 
Prok:tologie, 2nd edition, Springer, 
2012, wiltl permission. 

figure 6.13 Probing af an anal fistula recur· 
rence. 
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throughout the operation. Only in this way can the appearance of granulation tissue in 
the wound be transacted with certainty, indicating that a side track, or the fistula itself, 
has been divided. After dividing the skin, fine scissors are used to core out the sur
rounding tissues, leaving the granulating track and its surrounding fibrous tissues, 
which is withdrawn by gentle traction. If a side track is inadvertently divided, it is 
advisable to trace the second81Y extension befol'8 proceeding further with the main 
fistula. Blind tracks may extend up or even through the ischiol'8ctal fossa and may be 
difficult to trace to their extremity unless an assistant retracts the surrounding tissues. 
In this way, the peripheral components of the fistula can be precisely defined and the 
granulation tissue excised. AB the dissection proceeds toward the anus, sufficient over
lying skin and fascia must be divided to gain access to the sphincter. This maneuver 
allows the precise relationship of the fistula to the sphincter to be identified. Before 
running any risk of sphincter damage, a decision can then be made as to how best to 
proceed, depending upon the course of the track and the site of the internal opening. 
If there is any uncertainty, a fiap of mucosa and internal sphincter may be raised around 
the intemal opening at the anal verge to display the anatomy and, if necess81Y, allow 
closul'8 of the defect by advancament flap to preserve the muscles of continence. No 
striated muscle should be divided until the precise anatomy has been displayed. If the 
fistula occupies a low transsphincteric position, the overlying external anal sphincter 
may be divided without compromising continence. If a tunnel is left after coring out 
the fistula, this may be laid open once it has been established how much sphincter can 
safely be divided. If, on the other hand, it proves to be a mid or high transsphincteric 
fistula, or the patient is elderly, or there is a history of obstetric trauma, or preoperative 
manometry indicates poor anal function, the fistula track can me1'8ly be col'8d out from 
the muscle and then either rerouted into the intersphincteric plane, or excised, leaving 
the defect in the sphincter to heal by secondary intention: alternatively, it may be closed 
by suture or by raising an advancament flap (Figs. 6.15-6.18). 

The coring out technique is particularly useful for suprasphincteric fistulas, the 
intersphincteric portion of which may be left in situ once the defect in the levator is 
closed. The fistula may then be 1'8moved or laid open as a secondary procedure. If the 
track is extrasphincteric, it may be completely excised, leaving only a small defect in 
the levator ani and rectal wall, which may be closed either by direct suture of the leva
tor, rectal muscle, and mucosa, or obliquely, to pi'8Vent f:w'o suture lines from overlying 
each other, using the anorectal fiap technique. If, on the other hand, the track is horse
shoe in configuration, a rotating flap may be more convenient. One of the great advan
tages of fistulectomy is that no muscle is divided until the precise anatomical 

figure 6.15 Fistulectomy. Two 
openings are seen, excision of a 
small skin area around the open
ings, which is pulled outside. 

&3 
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Figur• 616 o· fistula tr~cks Js~action of bath USing scissors. 

figure &.1'1 ld • internal open. entification of the 
dissection an~g and careful 
external sph. preservation of th meter muscle. e 

figure &.11 C lying fistulect!mpletion of lowmy. 
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figure 6.19 Insertion of a seton. From Lange, Jochen; 
Molle, Bemward; Girona, Josef (Hrsg.), ChirurgiscbfJ 
ProktologifJ, 2nd edition, Springer, 2012.. with pennission. 

Figure &.ZD The seton being tied 
after fistulotomy. 
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figure 6.21 The seton in place 
2 weeks after initial surgery. 

important precaution is to evaluate the entire gastrointestinal tract before embal'king on 
surgery for suspected anal Crohn's disease. 

In the presence of known anal Crohn's disease, it may be possible to ameliorate the 
patient's condition and to relieve the discomfort associated with anal abscess and fistula 
without performing a definitive fistulotomy: however, superficial cryptoglandulal' fistu
las can be successfully treated by this method. Simple incision and drainage are obvi
ously appropriate for treating perianal and ischiorectal abscesses. As in other abscesses, 
the incision should be made as medial as possible. Long-term continuous drainage can 
be facilitated by insertion of a mushroom cathatar or by the application of seton drain
age. Another method of treating patients with Crohn's disease is to establish adequate 

figure &.22 The seton in place after revisions! 
surgery in a staged procedure. 
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Figure U3 Differences in sprt~ad 
of l't'IQular cryptoglandular anal 
fistula and fistulas in Crohn's 
disease. The denbrte line is hardly 
affectsd in Crohn's disease. From 
Lange, Jochen; Molle, Bemward; 
Girona, Josef (Hrsg.), Chirurgisch9 
Proktologi9, 2nd edition, Springer, 
2012. with permission. 

drainage of the internal opening. This is bast accomplished by excising the internal 
opening and the underlying internal anal sphincter in the same manner as for the treat
ment of intersphincteric abscess. The external opening can then be unroofed, and drain
age can ba established bst:waan the BXI:ernal sphincter and the extsrnal opening. Although 
not a conventional fistulotomy, this procedure provides complete drainage of the fistula 
on either side of the external sphincter. However, because this lesion frequently pre
cedes the onset of intestinal manifestations, the most prudent course of action is to 
incise and drain the abscess when it becomes symptomatic. 

The third alternative would be the use of a rectal mucosal advancement flap. Obvi
ously, proctectomy would cure the fistula, an option which would be most suitable for 
many patients with BXI:endad anal fistula systems, also to avoid the long-term risk of 
development of rectal cancer (2). 

POSTOPERATIVE MANAGE:MENT 

Postoperative care of the wound may be as important as the operative procedure itself. 
The goal is to obtain sound healing from the depths of the wound and prevent contact 
and premature healing of opposing skin edges. Patients are placed on an unrestricted 
diet and analgesics are administered as necessary. Warm sitz baths are suggested three 
times a day to obtain perineal toilet. Stool softeners are prescribed to eliminate strain
ing. Initially, weakly ambulatory follow-up visits are performed to ensure that healing 
is progressing satisfactorily. Packing with gauze is unnecessary. Healing times vary 
with the complexity of the fistula. Because some division of muscle is mandatory, 
patients may axparianca varying degrees of leakage, especially if the stools are liquid, 
but such symptoms generally resolve spontaneously. In casas where fistulas are com
plicated by high upward extensions to the apex of the ischioanal fossa or supraleva
tor fossa, the patient should be examined 7-10 days after the initial operation. If, 
during the postoperative course, there is a significant accumulation of pus, the patient 
should undergo reaxamination under anesthesia. If pocketing has occurred, this can 
be corrected. If further side tracks are discovered, they can be opened. Thus, careful 
follow-up of complicated fistulas may help prevent recurrence (3). Ultimately, the 
wound is healing slowly; however, the final scar will be much smaller than the ini
tial wound, and the anal appearance may not be grossly altered. Patients need to be 
properly instructed before their discharge from the hospital regarding their wound 
management. 



Chapter 6 Fistulotomy and Fistulectomy &9 

~ COMPLICATIONS 

Fistulotomy and fistulectomy are the most frequently used surgical techniques for anal 
fistula, also because of their low rates of complications and recUITences. In dependence 
on the amount of sphincter muscles transacted, however, continence may be impaired, 
in a range from a slight transitory disorder to a permanent dysfunction (6). Patients with 
complicated fistulas, high openings, anterior openings, and fistula extensions have been 
found to be at higher risk. In the treatment of complicated fistulas and those with high 
openings, mora muscle is divided, thus decreasing anal pressure. Soma posterior fistula 
wounds have been associated with higher rates of incontinence because of their more 
circuitous routes. Drainage of extensions may accidentally damage small nerves and 
craata mora scar tissue around the anoractum. If the edges of the fistulotomy wound do 
not approximate precisely, the anus may be unable to close properly, resulting in inter
mittent leakage of gas and stool. In addition to these factors, impaired continence was 
associated with incraasing age and famala gander. Vaginal delivery may be a reason for 
the latter by anal sphincter disruption or traction injury to the pudendal nerves (11). 
Preexisting sphincter weakness, previous fistula surgery, surgery at multiple locations 
of the sphincter, scar formation, or evan scar deformities are factors of high risk. Sphinc
ter manometry before surgery is advisable in such cases. Functional problems are rare 
after isolated lesions of the internal sphincter or may at least not be realized by the 
patient. 'I}'pical signs would be temporary soiling or fiatus. Symptoms like stress def
ecation in the consequence of impaired coordination of the rectal ampulla and the 
sphincter muscles are stated only when taking a detailed history of the patient 

Recurrences may be due to a failure to identify a primary opening or recognize 
lateral or upward extensions of a fistula. Inability to locate the primary opening may 
imply a circuitous tract, spontaneous closure of the primary opening, or a microscopic 
opening. Diligent postoperative care can also reduce recurrence rates by avoiding bridg
ing and pocketing of the wound. Epithelialization of the fistula tract from internal or 
external openings rather than chronic infection of an anal gland has also bean suggested 
as the cause of a persistent anal fistula. 

Harly postoperative complications that have been reported after fistula surgery 
include urinary retention, hemorrhage, fecal impaction, and thrombosed external hem
orrhoids, which ware found to occur in less than 6% of cases; later complications such 
as pain, bleeding, pruritus, and poor wound healing have been reported in 9o/o of 
patients. Anal stenosis may occur and is usually the result of loose stools allowing 
healing of the anal canal by scar contracture (11). 

3 RESULTS 

The three primary criteria for determining success or failure of fistula surgery are recur
ranee, delayed healing, and incontinence. If mora sphincter is divided, it takes longer to 
heal, and the greater is the likelihood of recurrence and risk. of fecal soiling (2). The 
internal opening has to be identified and adequately excised to avoid recurrence. Gener
ally, recurrence rates vary from 4o/o to 10o/o, with missed internal openings at the initial 
surgery accounting for most such recurrences. When there is doubt regarding the com
petence of the sphincter, it is wise to divide it into stages at successive operations. 

In a recent review of 21 randomized controlled trials (7) evaluating fistulotomy 
versus fistulactomy and other techniques, it was found that marsupialization after fis
tulotomy reduced bleeding and allowed for faster healing. Results from small trials 
suggested flap repair to be no worse than fistulotomy in terms of healing rates. Flap 
repair combined with fibrin glue treatment of fistulas increased failure rates. 

In a systematic Cochrane review, Malik et al. (8) compared outcome after fistula 
surgery with drainage of perianal abscess with drainage alone. The primary outcomes 
were recurrent or persistent abscess/fistula, which may require repeat surgery and short
term and long-term incontinence. Secondary outcomes were duration of hospitalization, 
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~ CONCLUSIONS 
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7 Anal Fistula Plug 
Bruce W. Robb and Marc A. Singer 

INDICATIONS/CONTRAINDICATIONS 

Treatment of anal fistula can be a frustrating problem for both the patient and the 
surgeon. While simple fistulas are generally very effectively treated with fistulotomy, 
the treatment of complex fistula has proven more difficult.. Fistulotomy or cutting 
seton is an effective treatment for fistula closure, but may cause fecal incontinence. 
The search for effective treatments that do not compromise continence has led to the 
use of fibrin glue, the ligation of the intersphincteric fistula tract (LIFT), endorectal 
advancement flaps, and the use of absorbable materials as anal fistula plugs. Initial 
use of anal fistula plugs was conceived and described by Brad Sklow. Inspired by a 
case report by Schultz and coworkers in the Journal of the American College of Sur
geons, which described the use of a tightly rolled sheet of porcine small intestine 
submucosa placed in an enterocutaneous fistula tract as a plug. This technique was 
modified for anal fistula. Subsequently, a specially designed plug was fashioned by 
Cook Medical Inc. (Surgisis• Anal Fistula Plug™). Conceptually simple, anal fistula 
plugs provide a matrix upon which tissue growth may occur leading to fistula closure 
with no theoretical risk to continence. 

Indications 

1. Tranasphincteric fistula 
2. Intersphincteric fistula (when fistulotomy is contraindicated) 

Contraindication• 

1. Persistent abscess or infection 
2. Intersphincteric fistula (when no contraindication to fistulotomy exists) 
3. Inability to identify the internal and external openings 
4. Allergy to plug material 

Currently, there are two commercially available fistula plugs approved by the FDA: 
Cook Surgisis• AFP™ Anal Fistula Plug (Cook Surgical Inc., Bloomington, IN) and the 
Gore• Bio-A• Fistula Plug (a new product from W.L. Gore Corporation, Newark, DE). 
They vary in both design and material from which they are constructed. 

71 



72 Part II Anal Fistula 

~ PREOPERATIVE PLANNING 

Patients should have undergone previous surgical drainage of the perirectal abscess and 
have had a draining seton placed 6-12 weeks in advance of fistula plug placement A plug 
may be placed primarily only in those patients who have no evidence of infection and a 
well-formed fistula tract. A single dose of a broad-spectrum preoperative antibiotic is rec
ommended. No consensus about bowel preparation exists, with some authors advocating 
complete mechanical preparations and others simply administering an enema on the 
morning of the procedure. It should be stressed that there should be no active infection 
present at the time of surgery and the patients have a well-formed tract 

t;) SURGERY 

The anal fistula plug has been widely adopted for complex anal fistula surgery because 
of its favorable safety profile with regards to continence and purported technical ease. 
There have been wide variations in published outcomes with those authors who ara 
most successful attributing the differences to patient selection and technical details. In 
2007, a group of surgeons experienced in the use of the Surgisis<IO Anal Fistula PlugTN 
met and issued a set of recommendations for its most eHective use. 

Positioning 
Patient positioning and anesthesia can be performed according to the surgeon's preference 
for anorectal procedures. Positioning is generally easily accomplished with patients sedated 
in the prone jack-knife position with either a pudendal nerve block. or a spinal anesthetic. 
However, many published series employ general anesthesia and the lithotomy position. 

Technique 
The previously placed draining seton is noted (Fig. 7.1). The perineum and anal canal 
are again inspected to confirm that all internal and external openings have been identi
fied. A thorough inspection should also verify that thara is no active infection prior to 
preparing the fistula plug. A 2·0 suture is secured to the seton. The seton is then cut 
and pulled out of the fistula so that the suture now crosses the fistula leaving the nee
dle on the "internal opening" side of the fistula (Fig. 7 .2). The fistula b:act is then 
irrigated with dilute hydrogen peroxide using an angiocatheter or gently debrided with 
a cytobrush or small curettes (Figs. 7.3 and 7.4). Finally, the tract is irrigated with 
saline. The plugs require rehydration fully submerged in starile salina for no mora than 
2 minutes. Placement of a surgical instrument such a hemostat over the plug in a bowel 
of saline will keep the material submerged. The previously placed suture is secured to 
the plug material on the "external opening" side of the plug. The suture is then used 
to draw the plug material through the fistula tract. The plug is then secured at the 
internal opening. The plug is secured with an absorbable suture such as a 2-0 coated 
polyglycolic acid, anchoring it to the sphincter complex and covering the plug. Two 
sutures placed at right angles to one another ara recommended. These sutures are placed 
through the sphincter muscle and then separately through the plug so as to "bury" the 
plug. If necessary, the plug is trimmed at this time. Some surgeons choose to create 
small mucosal flaps to better cover the plug at the internal opening. The Gore11 Bio-A11 

Fistula Plug is designed to be sized to the fistula b:act with removable limbs attached 
to a central disk.. Placement is similar to that of the Surgisis<IO Anal Fistula PlugTM in 
that the seton is used to bring a suture through the tract, which is then secured to the 
"sized" plug that has been previously wetted. The suture should be placed approxi
mately 3 mm from the ends of the plug so as to have enough strength to pull the plug 
into the tract but not to fold over too much and make it difficult to pull into the b:act 
(Figs. 7.5 and 7.6). It is easier to draw the material through the tract if the limbs are 
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Figur•7.1 Tha previously placad 
1atan i1 cut Caraful inspection 
1hows no inflammation or infaction. 

Figura 'J.l Th a 1ubua m ata rial is 
now pa11ad 1flrough 1fla fi.Wia 
trar:l 

Figur• U The tract is irrigated 
wi1fl hydrogen peroxide. 

t:: • A. 
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figur• 1.4 The tract is gently 
debrided with a saft brush. 

figure '1.5 The "'sized" plug is 
passed from the internal to the 
external opening. 

figure '1.6 The plug is pulled 
through the fistula so that the 
attached disc sits flat on the 
mucosa or in a mucosal "'pocket. • 
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Figura 1.7 The disc is secured and 
the external opening hrlt open. 

gently twisted. The Gore111 Bio-A11 Fistula Plug is secured with a 2·0 coated polyglycolic 
acid suture on a UR needle using the attached disk with a minimum of three sutures 
to the sWTounding tissues. The disk can be buried in a mucosal pocket or simply 
sutured securely to the sWTounding tissue per the surgeon's preference. The excess 
material is trimmed at the skin. In both cases, the external opening is either left open 
or loosely closed without fixing the plug at the external opening (Fig. '/.'/). 

Identify internal and axtemal openings. 
Confirm absence of active infection. 
Gently debride the tract 
Place the plug within the tract. 
Secure the plug to the internal opening. 
Leave external opening wide open to allow for drainage 

POSTOPERATIVE MANAGEMENT 

Postoperative care is in the outpatient setting. Patients are encouraged to avoid any 
strenuous activity for 2 weeks. Many sw:gaons usa 10% metronidazole ointment. Met
ronidazole ointment is available as a commercial preparation, but can be easily and 
economically compounded by most hospital pharmacies in white petrolatum and sup· 
plied to the patient. Patients should be counseled that they may have persistent drainage 
for several months after the procedure. They should also be told to expect that there may 
be plug material extrusion. The consensus statement recommended no dietary restric
tions or bowel regimen other than the prevention of constipation. Failure is defined as 
technical if there is extrusion of the plug material within 1 week of sw:gary. A minimum 
of 3 months is suggested prior to considering the fistula plug attempt to be a failure. 

~ COMPLICATIONS 

Complications of anal fistula plug surgery encompass the full range of complications 
for anorectal surgery, but are thankfully rare. The most frequent complication other than 
failure to close the fistula tract is abscess. The incidence of which has bean highly 
variable but generally infrequent. Infectious complications are managed with antibiotics 
or may at times require drainage procedures either in the office or in the operating room. 
This may require replacement of the seton or simple drainage of the axtamal opening 
with either packing or a drainage catheter. Pain is generally minimal and easily managed 
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Tidal patianll (fit Fallaw-up (ma) 

Champagne et al. 48 83 12 
O'Connor et al. 20 80 10 
van Koparan at al. 17 41 7 
Lawesetal. 17 24 1 
Kyatal. 37 55 12 
Christofuridis at al. 47 43 5 
Safer etal. 35 14 4 
Wangatal. 29 34 9 
Schwander et al. 80 82 12 
Ellisatal. 63 81 >12 
van Koparan at al. 31 29 11 

with oral narcotics. Plug extrusion or fall out has frequently been listed among the 
complications or technical failures of these procedures. 

3 RESULTS 

The published success of fistula plug surgery has bean highly variable among different 
groups (see Table 7.1). While initial enthusiasm has subsequently been tempered, and 
initial success rates have not been duplicated, anorectal fistula plugs do appear to be 
effective in some individuals. The great variation in results is in part due to variations 
in patient selection. Some series have included patients who have had multiple prior 
attempts at closure and some only first attempts. Some series have had extrusion as a 
more frequent complication, which is more likely a technical failure or related to post
operative management. Infectious complications have been sean in up to one quarter 
of procedures in one series with expected poor overall results. Fistula tract length is 
not accounted for in most early studies and has been shown by McGee et al. to be 
predictive of successful closure by anal fistula plugs (see Table 7.2). 

Most data have come from studies of the Surgisis11 Anal Fistula PlugT"". The only 
study to compare the two commercially available plugs by Buchberg et al. showed an 
improved procedural success rate for the Gore<IO Bio-A<IO Fistula Plug (54.5% vs. 12.5%) 
with the SurgisisQII Anal Fistula Plug TN. Longer-term studies of the GoreQII Bio-A <10 Fistula 
Plug are in progress. 

The anal fistula plug has been shown in one analysis by Adamina et al. to be cost
effective when compared with endorectal advancement flap evan when conservative 
estimates of anal fistula plug effectiveness are employed with generous estimates of 
advancement flap of efficacy. This coupled with its low morbidity in almost all inves
tigators use will likely ensure the continued use of anal fistula plugs for complex anal 
fistula. 

Authar 

McGee etal. 23 
19 

Tract 
lengdl(cm) 

>4 
<4 

Fiatula 
cl•ure(%) 

81 
21 

24 
24 
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~ CONCLUSIONS 

Treatment of complex fistulas can be extremely frustrating for both patients and sur
geons. Anal fistula plugs have been an extremely popular option because of their ease 
of use and good safety profiles. Although there is great variability among different 
groups in the published efficacy for the treatment of fistulas, their safety is generally 
not questioned. Anal fistula plugs provide one more option to surgeons for the treat
mant of complex anal fistulas. 
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8 Ligation of the 
Intersphincteric 
Fistula Tract (LIFT) 
Husein Moloo, Joshua I. S. Bleier, and Stanley M. Goldberg 

Introduction 
The treatment of fistula-in-ana is difficult and there are a variety of treatment options. 
To approach fistula repair in a systematic manner, the anatomy must be accurately 
understood; Parks provides a useful anatomic classification (1]. In addition, in a sepa
rate paper, he described patients who have fistulas whose treatment place them at 
higher risk of developing impairment of continence (2}-the term "complex" fistula is 
based on a modification of Parks classification (3]. 

Complex fistulas are defined as those that traverse >3D% of the axtamal sphincter 
(high transsphincteric, suprasphinctaric, and extrasphincteric fistulas according to 
Parks (2)), are anterior in a female, have multiple tracks, are recurrent, in patients with 
pre-existing continence issues, irradiation, or Crohn's (3). 

Historically, approaches to these :fistulas ware quits varied. Lay-open :fistulotomy, 
while successful, results in incontinence due to destruction of significant portions of 
the sphincter complex. Sphincter-sparing approaches such as advancement flaps and 
core-out :6.stulectomies were morbid and have varying success. CUIT9Ilt methods to treat 
these :fistulas include the fistula plug, :fibrin glue, cutting seton, and advancement flaps 
with varying rates of success and impact on continence (4-9). There is no consensus 
on the best approach to this difficult problem (3). 

INDICATIONS/CONTRAINDICATIONS 

The ligation of the intarsphinctsric :fistula tract (LIFI') is a promising new sphincter
sparing procedure first described by Rojanasakul et al. in 2007 (10). The main concept 
in the LIFT procedure is identification of the intersphincteric fistula tract (in the 
intersphinctaric groove) with its subsequent ligation. Thera is no division of the sphinc
ter muscle, and theoretically, continence should be preserved. This technique has been 
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used on low and high trans-sphincteric fistulas as well as suprasphincteric and extras
phincteric fistulas (10). 

Our cUITent indications for the surgery are 

• low transsph:incteric fistulas 
• high transsphincteric fistulas 
• potentially suprasphincteric/extrasphincteric fistulas where the tract traverses the 

intersphincteric space 
• raCUITent fistulas 
• pre-existing continence issues 
• multiple tracks 

In our opinion, contraindications to this approach are few, but may include 

• active perineal sepsis 
• active inflammatory bowel disease 
• malignancy 

It is an evolving technique with literature that continues to mature; as such, these 
indications and contraindications will likely change. The experience thus far is that a 
LIFT can be used in almost any type of fistula as long as a portion of the tract traverses 
the intarsph:incteric space. 

Certainly, there are fistulas that may be more difficult to treat with a higher failure 
rate including fistulas secondary to Crohn's or radiation and rectovaginal fistulas. As 
more studies are done, these questions will hopefully be answered. 

V PREOPERATIVE PLANNING 

There is no need to preoperatively admit the patient to the hospital. An outpatient 
preparation with two disposable phosphate enemas per rectum or a full bowel prepara
tion can be dona at the surgeon's discretion. No preoparativa antibiotic tharapy is 
required. The authors opinion is that insertion of a seton for 8-12 weeks prior to per
forming the I..n"T is useful for (1) eliminating the sepsis in the area and (2) for matura
tion of the fistula tract 

\9 SURGERY 
~----------------------

Positioning 

The patient is placed in the prone jackknife position; tapa is used to retract 
the buttocks. The perianal area is then prepped and draped in order that the local 
anesthetic is infiltrated in as clean a field as possible. Local anesthetic with epine
phrine is used to help decrease the amount of bleeding, which also helps with 
visualization. 

Technique 

1. Identification of the intarsphincteric fistula tract: 
• Lockhart-Mummery probes can be used to traverse the fistula tract and identify 

the internal opening. 
• If a seton is not in place and there is difficulty finding the internal opening, we 

have found hydrogen peroxide to be helpful in aiding identification. 
• If the tract is long and curving doing a partial fistulotomy and following the gran

ulation tissue to identify the tract up to the external sphincter can be done and 
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Figur• 8.1 The skin incision is 
marked out overlying the inter· 
sphincteric groove. The fistula 
probe is exiting through the inter· 
nal opening. 

then it is usually easier to identify the internal opening onat a shorter and more 
direct tract for the probe has been created. 

2. A curvilinear skin incision is marked over the intersphincteric groove (Fig. 8.1): 
• The intersphincteric groove can be demonstrated by placing the sphincter on gen

tle stretch with operating anoscope and using the back of a dissecting forceps to 
demonstrate the groove. 

• A 3-4 em incision is usually sufficient for exposUl'8. 
• To facilitate visualization through the incision the Lone Star retractorTM 

(CooperSurgical, Inc., Trumbull, CT, USA) can be utilized. 
3. Dissection of the fistula tract (Fig. 8.2): 

• A combination of blunt and sharp dissection can be used in the intersphincteric 
groove to identify the tract. 

• The semirigid fistula probe is used to guide the dissection. 
• If a seton has been used, the fistula tract is much easier to define. 
• A fine-tipped right angle dissector can also be used to get around the tract and 

delineate it more clearly. 
4. Ligation and division of the fistula tract (Fig. 8.3): 

• To maintain identification of the tract onat it is divided, ties may be placed on 
either side of the tract and a portion of the tract can be removed or the tract can 
simply be divided. 

• Ligation of the tract is then done on both sides, that is, at its entrance into the 
external and internal sphincter in the intersphincteric space. 

• The authors have found that suture ligation of the tract appears to be an effective 
method to achieve this. We have been using 2-0 Viccyl sutures to do this although 
other absorbable sutures are likely to be as effective. 

• Hydrogen peroxide can also be introduced through the external opening to ensure 
there has been a secure ligation on the external sphincter portion of the inter
sphincteric tract. 

• Hydrogen peroxide can be introduced into the interasphinteric space to ensure 
closure of the tract traversing the internal sphincter. 

5. Addressing the fistula openings: 
• Presently, we do nothing to the internal except for some gentle curetting to make 

sure no infectious source is left. 
• The external opening is left open and usually widened; the tract is curetted to 

remove the granulation and epithelialized tissue 
6. Closure: 

• The dissection cavity is irrigated. 
• The sphincters and cavity can be reapproximated with interrupted absorbable 

suture. 
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Figure 8.2 Tha fistula tract. with 
tha proba through it for a a sa of 
idantification, is di11actad fraa in 
tha intarsphinctaric spaca. 

Figure 8.3 Tha proba is ramovad, 
and fistula tract is ligatad and 
dividad. 
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• The skin is then approximated with simple interrupted absorbable sutures. We 
prefer chromic. 

POSTOPERATIVE MANAGEMENT 

The LIFT is performed as outpatient surgery and all patients in the authors' series have 
been sent home on the day of surgery. Appropriate analgesia for pain from the inci
sion is needed usually consisting of oral acetaminophen, paracetamol, or opioid-based 
analgesics. An anti-inflammatory is also useful for attaining adequate pain control (over
the-counter ibuprofen TN is usually sufficient although cyclo-oxygenase inhibitors or other 
NSADJs may be used). 

Patients are usually seen approximately 1 month after the surgery and depending 
on the progress made, a second follow-up visit is scheduled at approximately the 
3-month mark. The progress of the patient and surgeon preference will usually dictate 
when these visits take place. 

) COMPLICATIONS 

The experience 'With the LIFT continues to evolve. Thus far, we have not sean any major 
complications with a very low minor complication rate. In our first 39 patients, there 
were only two minor complications: a postoperative fissure in one individual and ongo
ing anal pain in another individual. In the latter patient, an examination under anesthe
sia was done and failed to identify any pathology to explain the ongoing pain. 

3 RESULTS 

There are three groups that have now reported on this procedure. In the first paper by 
Rojanasakulet al., there was a 94% success rate reported on 18 patients with predom
inantly trans-sphincteric fistulas; there was one suprasphincteric and one axtrasphinc
teric fistula at an unknown period of follow-up. Their experience continues to grow 
and in a personal communication 'With Dr. Rojanasak.ul, approximately 100 patients 
have now had a LIFT; the success rate has dropped to 85%. 

A group from Malaysia (Shanwani et al.) recently presented their data at the annual 
meeting of the American Society of Colon and Rectal Surgeons in Hollywood, FL, 2009 
(11). With a median follow-up of 9 months, they report a 82% success rate in 45 patients 
and a median operative time of 67.5 minutes. 

In our series of 39 patients, we have a 60o/o success rate 'With a median follow-up 
of approximately 5 months. Although our success rate is lower, it is one with which 
we are quite encouraged since our patient population not only contains high trans
sphincteric, rectovaginal, horseshoe, and suprasphinctaric fistulas but represents a 
population of patients who have had a median of two attempted repairs. Methods of 
previous repair include fibrin plugs, advancement flaps, fibrin glue, defunctioning sto
mas, and cutting setons. 

None of the above series report any issues 'With continence nor did they utilize any 
standardized pre- or postoperative questionnaires to quantify fecal incontinence (12). All 
seam to uniformly agree, however, that this procedure is a simple technique that is easy 
to learn and theoretically is sphincter sparing. In our sarias and the Malaysian one, the 
LIFT procedure has been used successfully for recurrent fistulas after failed WT proce
dures (13). 

One issue for consideration in the investigation of this new sphincter-sparing tech
nique, and indeed, for all anorectal surgery in general is that perhaps we as surgeons 
should be presenting our patients with questionnaires to obtain an objective result of 
how issues have progressed (or regressed) 'With an intervention. For example, if an incon
tinence score was routinely used pre- and postoperatively, we would have a better 
understanding of how the surgery affects the patient's quality of life and continence. 
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Currently, there is growing individual and anecdotal experience with the LIFT tech
nique. We are currently conducting a multicentered, randomized, controlled trial com
paring the LIFT procedure to the fistula plug, another established sphincter-sparing 
approach to complex fistula. By using appropriate study design, uniform surgical tech
nique, and standardized assessment methods for continence, quality of life, and follow-up, 
we hope to objectively describe the true efficacy of this procedure and establish it in 
the armamentarium of all surgeons who encounter fistula disease. 

~ CONCLUSIONS 

The LIFT procedure is a new technique that can be used to manage the difficult problem 
of fistula-in-ana. It is simple, inexpensive, quick, and ha.s a success rate at least a.s good 
or better as all current sphincter-preserving options (basad on early results). This suc
cess rate may change with longer follow-up and more studies: if the rate of closure 
remains anywhere near 4o-60o/o, then this procedure would be a useful addition to the 
approach to complex anal fistulae. Importantly, the LIFT procedure does not burn any 
bridges with respect to using other types of approaches (including another LIFT) in 
patients who recur. 
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g Transperineal 
Approach 
C. Neal Ellis 

INDICATIONS/CONTRAINDICATIONS 

Indications 

Inflammatory, infectious, traumatic, or radiation injuries can result in a ft.stula between 
the rectum and the vagina. These fistulas allow the passage of intestinal contents and 
gas through the vagina with associated inflammation and irritation and usually result 
in significant psychosocial and sexual dysfunction. Given the morbidity of these fistu
las, surgical management is indicated for any patient who is medically able to undergo 
a surgical procedure. 

Selection of the Procedure 

There is no one technique that is considered the "gold standard" for the management 
of rectovaginal fistulas. Instead, the surgical technique chosen depends on the training 
and experience of the surgeon, the etiology and anatomy or the fistula, and the presence 
or absence of a sphincter defect and incontinence. Options include fistulotomy with 
repair of the perineal body and sphincters, some type of local tissue flap, and transper
inealligation of the intersphincteric fistula tract (LIFT). 

Fistulotomy with perineoproctotomy recreates a fourth-degree perineal laceration 
and provides excellent exposure allowing complete identification and excision of the 
fistula and all of its extensions followed by a precise, layer by layer closure of the 
vaginal and rectal walls and the perineal body. This approach is usually reserved for 
women with a rectovagi.nal fistula and a sphincter defect with incontinence. This 
approach can address both problems by combining closure of the fistula with overlap
ping sphincter repair (1). 

A local tissue flap is another option for the management of rectovagi.nal fistulas. 
They can be constructed from the rectal mucosa, submucosa and circular muscle 
(mucosal flap), the anoderm (island pedicle flap), or the labial fat pad (Martius flap). 
These flaps can be created and used to cover the rectal side of the fistula (2,3). 
Possible complications of these flaps include creation of a mucosal ectropion with 

Ractovaginal Fistula 
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resultant mucus leakage and rectal bleeding (mucosal flap), and dyspareunia (Martius 
flap) (4,5). 

The most recent addition for the management of rectovaginal fistulas is the 
transperineal LIFT. While LIFT alone has been successfully used for other anal fistulas, 
the one publication using LIFT for rectovaginal fistulas added a bioprosthetic graft to 
cover the closure of the fistula tract (2). This is the technique which will be described 
in this chapter. 

Contraindications 
The only absolute contraindication to the LIFT procedure for rectovaginal fistula is 
the medical inability to tolerate a surgical procedure. Relative contraindications 
include an acute fistula resulting from obstetric trauma or fistulas associated with 
acute inflammation. 

The treatment of rectovaginal fistulas in patients with Crohn's disease is a special 
problem. Given the recUITent nature of the disease, patient satisfaction end the reduction 
in the number of septic events should be considered in addition to fistula recurrence 
rates. Also the chronic diarrhea associated with Crohn's disease will make any associated 
sphincter defect even mora problematic. Many would consider active anorectal Crobn's 
a contraindication to the swgical repair of a rectovaginal fistula (6). For these patients, 
the use of a noncutting seton to reduce the number of perianal septic events may be a 
better choice. 

U PREOPERATIVE PLANNING 

History and Physical Examination 
The initial step in the evaluation of a patient with a suspected rectovaginal fistula is a 
problem-specific history and physical examination. The patient should be questioned for 
any history of inflammatory bowel disease, diverticular disease, or cancers of colon, rectal, 
anal, or gynecologic origin. It is important to determine whether the patient has had any 
vaginal deliveries complicated by a significant perineal injury, gynecologic or colorectal 
swgical procedUI98, or radiation therapy. The degree of continence should be assessed. In 
general, the success of a ractovaginal fistula repair is ralated mora to the underlying etiol
ogy and associated patient factors than to the technique of management 

Physical examination should include inspection of the anus and perineum. The 
thickness of the perineal body is determined by bidigital examination. The resting tone 
of the anus and the amount of voluntary squeeze are assessed by digital rectal examina
tion. Anoscopic, proctoscopic, and vaginal speculum examination will frequently provide 
useful information regarding the etiology and anatomy of the fistula. Rectovaginal fistulas 
are usually easily identified with the above evaluation. If not, a vaginal tampon can 
be placed and an enema of dilute methylene blue can be administered. After 10 minutes, 
the tampon is removed and inspected for any blue staining. 

Radiologic Evaluation 
If the fistula is not apparent after the above evaluation, computerized tomography with 
oral and transanal contrast or magnetic resonance imaging of the abdomen and pelvis 
may be helpful for identifying the presence of a fistula and providing information on 
the etiology and anatomy of the fistula. 

Transanal ultrasonography can also provide important information in the evalua
tion of patients with a rectovaginal fistula. Ultrasonography can be used to identify 
defects of the internal and external anal sphincter. This is particularly important for 
patients with associated incontinence or whose history suggests that the fistula is related 
to obstetric trauma (7). 
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Timing of Surgery 

Rectovaginal fistulas associated with obstetric trauma may present either immediately 
post partum from an unrecognized injury or 7 to 10 days later, after failure of the pri
mary repair of an obstetric injury. For patients with these acute obstetric fistulas, a 
period of observation is indicated as a small number of these fistulas will subsequently 
close spontaneously (8). 

For patients with rectovaginal fistulas from other causes, it is important to have a 
period of nonoperative management to allow any acute inflammation of the fistula to 
resolve and to optimize the condition of the local tissues which will be used in the 
repair. A loose seton may be placed as a drain to prevent recurrent abscess formation 
and allow the fistula tract to mature. Severely symptomatic patients may require fecal 
diversion to relieve patient symptoms and allow the inflammation to resolve. 

(9 SURGERY 
------------ ------------------------------------

Positioning 
li'ansperineal LIFT for rectovaginal fistulas is usually performed with the patient in the 
prone jacldnife position (Fig. 9.1). For rare patients who cannot be placed in the prone 
jackknife position because of morbid obesity or other reasons, the procedure can be 
performed in lithotomy position. 

Anesthesia 
li'ansperineal LIFT has been performed with local, regional, and general anesthesia. The 
anesthetic technique selected is at the discretion of the patient, surgeon, and anesthe
siologist Perloperative antibiotics may be given if indicated in the judgment of the 
surgeon. 

Dissection 
A transverse incision is made over the mid-portion of the perineal body with dissection 
performed through the subcutaneous tissue to identify the intersphincterlc groove. Dis
section is continued in the intersphincterlc plane mobilizing the internal sphincter and 
rectal mucosa posteriorly through approximately one-third of the circumference of the 

Figur• !1.1 The procedure is 
u1ually performed with the patient 
in the prone jackknife position 
with the buttocks taped apart 

t:: 
"' A. 
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Figur• 9.2 Dissection is carried 
out in the intersphincteric plane. 

anus and rectum (Fig. 9.2). When the fistula tract is encountered, it is transected in this 
plane (Fig. 9.3 ). The dissection in the rectovaginal septum is continued at least 2 em 
proximal to the transacted fistula tract and laterally to identify the levator ani muscles. 

Management of the Fistula Tract 
After the dissection is complete, the fistula openings in the rectal and vaginal mucosa 
are closed with 3/0 interrupted, absorbable sutures. If there is an associated muscle 
injury, an end-to-end sphincteroplasty and/or levatorplasty can be performed. The bio
prosthatic graft is trimmed to the appropriate width and placed into the intersphincteric 
space. It is important to ens111'8 that there is at least 1-2 em of overlap of the bioprosthatic 
on all sides of the rectal and vaginal closures. The bioprosthetic is sutured to the levator 
ani muscles laterally and the external sphincter distally with multiple, interrupted 3/0 
absorbable sutures to prevent migration of the bioprosthatic (Fig. 9.4). 

Wound Closure 
The skin is very loosely approximated with interrupted 3/0 absorbable sutures to allow 
drainage of any fluid that may collect in the rectovaginalsaptum (Fig. 9.5). No drains 
are used. 

POSTOPERATIVE MANAGEMENT 

Postoperatively, patients are usually discharged home on the day of surgery with 
narcotic analgesics, fiber supplements, and laxatives. No postoperative antibiotics are 

Figur• 9.3 The fistula tract is 
transacted in the intersphinctBric 
plane. !Note the fistula opening in 
the internal sphincter). 
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Figur• 9A Tha biapralilhatic is 
sublrad to completely cover tha 
closure of each and of the fisblla 
tract with at least 1 em of overlap. 

prescribed. Patients are encouraged to follow a diet high in fiber with adequate water 
intake. They are encouraged to engage in modest physical activity such as walking and 
light household duties but to refrain from sexual activity for 3 weeks. Sitz baths, three 
to four times daily as needed fur comfort and after bowel movements, are recommended. 
Clinic visits are scheduled in 7-10 days and every 2-3 weeks thereafter until the perineal 
wound is healed. 

~ COMPLICATIONS 

The most common complications associated with this procedure are those associated 
with any anorectal surgical procedure; urinary retention, and local sepsis. The inci
dence of abscess in the rectovaginal septum can be diminished by ensuring that there 
is adequate drainage of the surgical site. 

3 RESULTS 

There is one published case series utilizing a transperineal LIFT with a bioprosthetic 
graft. (Surgisis ES, Cook Surgical Inc., Bloomington, IN, USA) to 1"8pair the rectovaginal 
fistula in 27 patients with a mean followup of 12 months (range 6-22 months). Overall, 
there were five (19%) fistula recurrences. In this series, LIFT with a bioprostheti.c graft 
was initially offered to 14 women who had failed at least two attempts at flap repair of 
their rectovaginal fistula. In this group the fistula recurred in four (29%) patients. An 
additional13 patients underwent a transperineal LIFT as the initial attempt at repair of 
their rectovaginal fistula with the fistula recurring in one (8%) of these patients (2). 

Figure !.5 The incision is loosely 
closed tD allow drainage from the 
wound. 

-= t:: ... 
A. 
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~ CONCLUSIONS 

The usa of transparinaal LIFT with a bioprosthelic graft for the management of rec
tovaginal fistulas is a new technique that in the early experience seems to yield results 
equal to if not superior to other methods of management 
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Ann C. Lowry 

~ INDICATIONS/CONTRAINDICATIONS 

Rectovaginal fistulas, communications between the rectum and the vagina, may occur 
at any level of the vagina .. Most commonly, the fistula originates low in the rectum and 
ends in the lower portion of the vagina. Obstetrical trauma, infection, and inilammatory 
bowel disease are the most common etiologies but some fistulas are congenital while 
others result from malignancy, radiation, or operative trauma. 

Although rectovaginal fistulas caused by obstetrical trauma may close within the 
first few months postpartum, the majority of these fistulas require operative repair. 
Low, relatively small fistulas caused by infection or trauma are amenable to local 
repairs without diversion. They may be approached through the rectum, vagina, or 
perineum. More complex fistulas often require the interposition of muscles under the 
protection of temporary diversion. Such fistulas include ones located high in the 
rectum, caused by inflammatory bowel disease, radiation or malignancy, or large in 
size. 

The choice of the local repair depends upon the status of the anal sphincter and 
the surrounding tissues. Given the nature o£ the injury, many women with a rectovagi
nal fistula caused by an obstetrical injury will also have an anterior sphincter defect. 
Without appropriate evaluation, sphincter dysfunction may be difficult to detect clini
cally as the passage of flatus and stool through the vagina may mask the symptoms of 
fecal incontinence. If a sphincter defect is identified then a transperlneal repair is more 
appropriate than a transanal approach. 

If there is no associated sphincter defect, the choice between a transvaginal and 
transanal approach for the initial repair is largely the surgeon's preference. Proponents 
of the transanal approach argue that the rectum is the high pressure side, so a secure 
repair of that side is critical to success. 

The condition of the rectum and surrounding tissue must also be considered. Repair 
should be avoided if active infection or inftammation is present within the rectum or 
the perianal tissue. Perianal sepsis should be adequately drained: in many instances, a 
noncutting seton is helpful in controlling sepsis and allowing a surrounding cavity to 
close. An alternative approach should be chosen if an anal or rectal stricture or sig
nificant scarring is identified in the rectal wall. In patients with Crohn's disease, a 
transanal approach is contraindicated in the presence of active proctitis. Even without 
active proctitis, surgical repair of a rectovaginal fistula in a woman with Crobn's disease 
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should be carefully considered. Successful control of symptoms is reported with 
medical management using azathioprine, metronidazole, and more recently with bio
logic medication. Given the high rate of recurrence and the possibility of worsening 
of the patient's symptoms after surgery, repair should only be undertaken in women 
who have failed other options and still have significant symptoms without active 
proctitis. 

~ PREOPERATIVE PLANNING 

While the passage of fiatus or stool through the vagina is pathognomonic of a rectovag
inal fistula, the presence and anatomy of the fistula must be coofi.rmed before surgery. 
In addition, evaluation of the anal sphincter and bowel symptoms must be complete. 
The underlying etiology largely determines the specific investigations required. 

A careful history is necessary to determine the preoperative evaluation needed. Any 
history of anorectal or gynecologic malignancy should prompt a thorough investigation 
for recurrence, both in the rectovaginal septum and pelvis. Prior treatment with radia
tion should be specifically elicited. Issues related to continence should also be docu
mented. Patients with a history of a diflicult delivery or previous anorectal surgery are 
at significant risk. of a sphincter defect One study found that 100% of women present
ing with an obstetric rectovaginal fistula had evidence of an anterior sphincter defect 
(1). Bowel function as well as signs/symptoms of infiammatory bowel disease should 
also be targeted as possible areas for workup. 

The site of a rectovaginal fistula can usually be readily identified during digital exam
ination as a palpable dimple in the anterior midline. The rectal opening is frequently 
visible on anoscopy, but in some women the diagnosis may be elusive. A methylene blue 
test may confirm the presence of a communication and aid in locating the site. During 
this test, the patient is placed in prone position and a vaginal tampon is inserted; a 2G-30 ml 
enema colored with methylene blue is then administered. Staining on the tampon is 
diagnostic of a rectovaginal fistula, assuming no spillage of dye. If this test does not con
firm a fistula, an examination under anesthesia or radiologic evaluation is necessary. 

The examiner should also look for findings suggestive of Crohn's disease and/or 
any evidence of local sepsis. Findings of fluctuance, cellulitis, or any other signs of 
active infection should prompt an examination under anesthesia and drainage with or 
without placement of seton(s) or drain(s). Any mass discovered on examination should 
be biopsied to exclude malignancy. In patients with a prior history of anorectal or 
gynecologic malignancy, the threshold for a biopsy should be especially low. In patients 
with a history of radiation treatment for malignancy, an examination under anesthesia 
with biopsies is often necessary. Assessment of a patient's sphincter function including 
resting tone, presence of circumferential motion, and change in tone when asked to 
squeeze should be included in the examination. 

Radiographic tests may help identify an elusive fistula. Vaginography may detect a 
fistula and demonstrate the anatomy. The test is performed by instilling contrast into 
the vagina through a catheter with the balloon inflated to occlude the vaginal opening. 
The technique has a sensitivity of 79-100o/o for the detection of the fistula tract. Vaginog
raphy is most helpful for colovaginal and enterovaginal fistulae: it is less useful for low 
rectovaginal fistulae (2,3). 

Computed tomography scans may identify the fistula tract and characterize the sur
rounding tissue. Contrast material in the vagina after oral or rectal administration is 
diagnostic of a fistula. Suggestive evidence includes air or fiuid in the vagina if there 
is no history of recent instrumentation. Magnetic resonance imaging (MRI) and endorse
tal ultrasound are also useful in identifying fistulae; the injection of hydrogen peroxide 
into fistulae has been shown to increase the yield of ultrasonography (4). Vaginal gel 
inserted prior to a pelvic ~ may be beneficial. At present, there is no clear gold 
standard test to detect elusive fistulae. 

Endoanal ultrasound and MRI also have a role in assessing the structural integrity 
of the anal sphincter (Fig. 10.1). Comparison of endoanal ultrasound and MRI reveals 
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them to be essentially equivalent in detection of a sphincter defect (5). If a limited 
sphincter injury is identified, anorectal physiology may be helpful in determining 
whether sphincter repair should be part of the chosen procedure. 

Evaluation of the intestinal tract by colonoscopy and contrast studies is indicated 
in patients with known or suspected infiammatory bowel disease. 

(9 SURGERY 
-----

0 ptions for Transanal Repairs 

Transanal approaches are appropriate choices for the repair of rectovaginal fistulas with
out associated anal sphincter injuries. While multiple transanal techniques for repair 
of rectovaginal fistulas exist in the literature, three of those techniques will be discussed 
in this chapter. Endorectal advancement flaps have the longest history, with the most 
data available. However, there are reports of postoperative incontinence with that 
approach (6-8). In attempt to avoid that complication, two recently described tech
niques, insertion of a fistula plug and the LIFT (ligation of intersphincteric fistula tract) 
81'9 gaining popularity. 

The preoperative preparation and positioning are similar for all three procedures. 

Preoperative Preparation 

Smoking is associated with a higher failure rate for repairs of complex anal fistulas 
(9,10). Although there is no definite evidence proving benefit, theoretically cessation of 
smoking would be beneficial. Patients undergo a mechanical bowel preparation prior 
to surgery to try to reduce the risk of sepsis and postoperative constipation; that recom
mendation is based upon clinical experience rather than high-level evidence. Intrave
nous antibiotics are administered immediately prior to the surgery. Oral antibiotics are 
not utilized. A urinary catheter is not routinely utilized. 

Anesthesia and Positioning 
General, regional, and local anesthesia with sedation may be used effectively for these 
procedures. Many surgeons prefer general anesthesia for improved patient comfort in 
the prone position. The patient is placed in the prone jackknife position with her hips 

Figur• 10.1 An ultrasound demon
strating a thin perineal body, 
anterior defact in the internal anal 
sphincter and external anal 
sphincter muscles. 
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Figur• 10.2 A probe demonstrates 
the fistula tract 

over a padded roll. The arms are typically on padded arm boards with the patient's 
arms extended. The buttocks are taped apart for exposure. The prone position allows 
optimal exposure of the surgical field and comfortable access for the surgeon and assist
ant: a headlight aids visualization significantly. 

Technique 

Endorectal Advancement Rap 
Advancement flaps aim to eradicate rectovaginal fistula by occluding the internal opening 
of the b:act with healthy tissue. Using a bivalve anoscope for exposUl'8, a probe is passed 
from the vagina to identify the internal opening (Fig. 10.2). Starting just distal to the 
internal opening of the fistula, a U-shaped flap is outlined with electrocautery. The base 
of the flap should be 2-3 times as wide as the apex to ensure adequate blood supply of 
the flap (Fig. 10.3). The dissection commences distally and includes mucosa, submucosa, 
and circular muscle (Fig. 10.4). If the flap is too thin, the blood supply may be jeopardized. 
Continuing in this plane, the flap is raised for a distance sufficient to allow a tension-free 
repair, usually 4-5 em (Fig. 10.5). Care should be taken to avoid creating a hole in the 
flap. With adequate mobilization, the distal end of the flap should easily lay at the anal 
verge. The fistula tract is then debrided, not excised. The internal sphincter muscle lateral 
to the incision is bilaterally freed from the overlying anoderm and the underlying exter
nal sphincter muscle for a short distance. The edges of the internal sphincter muscle are 
approximated over the fistula opening with long-acting absorbable suture in one or two 
layers (Fig. 10.6). Hemostasis is carefully achieved to avoid a hematoma. The distal end 
of the flap including the fistula site is trimmed and the flap sutured in place with inter
rupted 3-0 absomable sutUl'8s (Fig. 10.7). The vaginal side is left open for drainage. 

Insertion of Fistula Plug 

In 2007, the results of a consensus conference regarding the anal fistula plug were pub
lished. The following technique describes the determined best practices (11). Using an 
anoscope for exposure, a probe is passed from the vagina to identify the internal opening 
(Fig. 10.2). Irrigation of the tract with either saline or diluted hydrogen peroxide is recom
mended. Debridement, cUl'8ttage, or excision of the tract is discouraged other than if the 
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Figur• 10.3 Outline af endorectal 
advancement flap with adequate 
width. 

Figur• 10A Depth af flap contain· 
ing mucosa, submucosa, and 
circular muscle. 
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Figur•10.5 Adaquata mobilization 
to avoid t&nsion. 

Figur•10.& Closura at intamal 
sphincter. 
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internal opening is epithelialized. In that situation, limited mobilization and debridement 
of the mucosal edges may be considered before sutUI'9 placement The plug should be 
prepared according to the manufacturer's instructions. One end of the suture is tied to 
the probe and the other to the narrow end of the plug. Using the suture as a guide, the 
plug is then gently passed from the internal opening to the external opening until the 
plug is snug in the b:act (Fig. 10.8). Any excess plug should be trimmed at the internal 
opening. The plug is sutured in place with 2-0 long-term absorbable-braided suture 
(Fig. 10.9). The figure of eight anchoring suture should incorporate the internal sphinc
ter muscle bilaterally and pass through the center of the plug. There is a controversy over 
the need for imbrication of the mucosa over the plug; many surgeons recommend a figure 
of eight suture to bury the end of the plug. Any excess plug on the vaginal side is then 
trimmed at the level of the vaginal wall but not sutured to the vaginal wall. 

Recently, a fistula plug was developed specifically for rectovaginal fistulas because 
of higher failure rates reported from plug dislodgement from short fistula tracks. The 
modification involves the addition of a "button" to the plug: that end of the plug is 
inserted on the rectal side of the fistula track. The initial portion of the technique is the 
same as described above. The plug is inserted through the rectal opening using a suture 
as a guide until the button portion is snug against the mucosa. The plug is then sutured 
in place with four 2-0 absorbable sutures passed the mucosa, internal sphincter, and 
specially designed holes on the button (Fig. 10.10). Some sw:geons also anchor the plug 
near the opening in the vaginal wall after which the excess fistula plug is trimmed. 

UFT Procedure 
The LIFT procedure was originally described by Rojanasakul as a sphincter-sparing 
operation for transsphincteric fistulas (12). The concept is the identification of the fistula 
b:act in the intersphincteric space with subsequent ligation and division of the tract 
Recently, a modification with the insertion of bioprosthetic material between the ligated 

Figur• 10.7 Rap sutured in place. 



98 Part Ill Ractovaginal Fistula 

! 
Figura 10.S Fistula plug pulled through tract 
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ends was described. For low rectovaginal fistulas passing through an intact sphincter 
complex, this technique might be considered. A probe is passed through the fistula 
tract. A curvilinear skin incision just lateral to the intersphincteric groove is outlined; 
the incision involves about 25% of the circumference of the anal canal centered on the 
probe (Fig. 10.11). The intersphincteric groove is identified and the incision is deep
ened between the internal and external sphincters. Leaving the probe in place facilitates 

Figur• 11.!1 Fistula plug sutured in 
place. 

Figure 10.10 Rectovaginal fistula 
plug sutured in place. 

-= t:: ... 
A. 
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Figur•10.11 Incision for LIFT 
procedure. 

Figure 10.12 Identification of 
fistula tract in intersphincteric 
space. 

the identification of the fistula tract (Fig. 10.12). The tract is dissected from the sur
rounding tissue and encircled. The tract is ligated and divided; often the ligation is 
reinforced with a suture ligature (Fig. 10.13). The internal opening is then closed with 
an absorbable suture. For fistula in anorectal region, some surgeons core out the exter
nal opaning and remnant fistula tract; excision of the vaginal opening and residual 
tract anteriorly is not recommended for rectovaginal fistulas. When insertion of a 

Internal sphincter muscle External sphincter muscle 
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lntersphincteric tract 

bioprosthetic material is planned, the dissection is continued several centimeters prox
imal to the fistula tract. After closure of the internal opening, the bioprosthelic graft is 
placed into the intersphincteric space and anchored with absorbable suture to the 
sphincter muscles. The deep sutures are placed first and then passed through the graft; 
the graft can then be parachuted into the proper location (Fig. 10.14). The bioprosthelic 
material should overlap the fistula tract closure by 1-2 em on all sides. The wound is 
then irrigated and loosely closed with absorbable suture material. 

Figur• 10.13 Ligation and division 
of fistula tract 

... 
~ .... .. 

Figur• 10.14 Insertion of biopros- ·t 
thetic material tD separate ends of ;u 
the divided tract a: 
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POSTOPERATIVE MANAGEMENT 

Patients typically resume a normal diet with fiber supplements to prevent constipation. 
Stimulant laxatives are avoided WI diSIThea will affect healing as much WI constipation. If 
frequent loose stools occur, they should be controlled with antidiSITheal medication after 
evaluation for infection. Postdischarge instructions include avoidance of intercourse and 
the use of tampons for 6 weeks. Avoidance of any strenuous activity, exercise, or lifting is 
recommended for at least 2 weeks, parti.cularly after the insertion of a fistula plug . 

.) COMPLICATIONS 

All three procedures have low complication rates. However, bleeding, hematoma forma
tion, perianal sepsis, and thrombosed hemorrhoids have been reported. Dislodgement of 
the fistula plug occurs with some frequency. Incontinence has also been reported after 
endorectal advancement flap. Studies reporting results of advancement flaps in patients 
with fistula-in-ana document altered continence in 21-40% of patients (6-8). The lack of 
standardized measures of continence in these reports makes objective comparison chal
lenging. In some cases, the incontinence is unmasked sphincter dysfunction after the 
rectovaginal fistula is repaired. In that case, incontinence of stool and flatus may occur. 
If the external sphincter muscle is intact, the typical symptoms are incontinence of flatus 
or soiling. Incontinence has not been reported after insertion of the fistula plug or the 
LIFT procedure, although detailed studies with standardized questionnaires are rare. 

~ RESULTS 

Endorectal Advancement Flaps 

The literature contains widely varying success rates for endorectal advancement flaps 
for rectovaginal fistulas (Table 10.1) (6-8,13-19). Size of the series, mixed etiologies, 
frequent inclusion of additional procedures, and length of the follow-up are likely to 
contribute to the variation. It is important to note that success rates are measured in 
terms of fistula closure, and measures of continence are rarely included. In some 
series, inflammatory bowel disease and number of previous repairs inversely relates 
to successful outcome. Smoking has been l.:inbd to failure of endorectal advancement 
flaps, possibly the result of impairments in mucosal blood flow (9,10). It is not known 
whether smoking cessation prior to S111'8ecy can increase the rates of success. 

Nu•••raf Succeu 
Authar Y•r patianll rata(%) c ......... 
Tsang 1998 27 41 All obstetric 
Hyman 1999 12 91 Etiology not reported 
Joo 1998 20 75 Ultimata success, all Crohn's 
Baig 2000 19 74 7 concomitant sphincteroplasty 
Mizrahi 2002 32 56 Mixture tJf etiologies 
Sonoda 2002 37 43 Mixture tJf etiologies 
Zimmerman 2002 21 48 6 concomitant sphincteroplasty 

121abial flap transposition 
Casadasus 2006 12 75 Vaginal advancamantflap 
Uribe 2007 56 93 Endorectal advancement flaps; 

4 failures successfully rerepaired 
Abbas 2008 8 50 All wara racurrant prior to repair 
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Fistula Plug 

The reported results of insertion of fistula plugs for trans-sphincteric fistulas are highly 
variable (2G-24). Only small series exist specifically n~garding the use of the fistula plug 
for rectovaginal fistulas. Ellis reported a series of 34 patients treated for rectovaginal 
fi.stulas with bioprosthetic material; seven patienb bad a fistula plug inserted. Success
ful closun~ ocCUIT9d in 86% of those patients (25). In comparison, Thekkinkatill and 
co-authors documented a successful repair with a fistula plug in two out of nine patients 
with fistulas involving the vagina (26). The effectiveness of the plug designed for rec
tovaginal fistulas was recently examined in one series of 12 patients (27). Successful 
healing was achieved in three out of five rectovaginal fistulas and four out of seven 
pouch-vaginal fistulas. A total of 20 plug placements were performed, yielding a pro
cedural success rate of 35% and an overall success rata of 58%. Larger series are neces
sary before the true efficacy of either of the fistula plugs in these patients is known. 

LIFT Procedure 

The few published studies of the results of the LIFT procedure report success rates rang
ing from 57-94% (12,28-30). Only one study included patients with rectovaginal fistulas 
and the results were not analyzed separately. Ellis reported the only series evaluating the 
use of bioprosthetic matmial added to the LIFT procedure in patients with rectovaginal 
fistulas (25). An unspecified number of patients underwent concomitant sphincter recon
struction. Overall, healing was achieved in 81% of 27 patients. In 13 patients, for whom 
this technique was the initial repair, closure occurred in 12 patients (92%). AB with the 
fistula plug, more extensive experience from different centers is needed to determine the 
role of this procedure in the management of women with rectovaginal fistulas. 

Choic1 of Proe1dur1 
There are no comparative studies of these three alternative approaches in patients with 
rectovaginal fistulas. The appeal of the fistula plug is its minimally invasive nature and 
avoidance of disb.ubance of sphincter function. In addition, the planes for an advancement 
:flap or tran.sperineal repair are not violated if failure occurs. However, the true efficacy is 
far from clear and the plug is expensive. It is too early to determine the role of the LIFT 
procedure with or without bioprosthetic material. Larger studies and data on postoperative 
continence are needed. In addition, theoretically, the technique is only applicable to those 
women with a rectovaginal fistula and intact sphincter muscle. Considerable, though var
ied, data exist far endorectal advancement :flaps for rectovaginal fistulas, with few com
parative studies. Two studies comparing different techniques in patients with fistula in 
anorectal region were published recently. Both studies were retrospective: one reported 
healing in 63% of 43 patients after endorectal advancement flap and in 32% of 37 patients 
after insertion of a fistula plug (22). The other reported very similar results: 62% of 26 
patients healed after endorectal advancement :flap repair and 34% of 29 patients healed 
after plug insertion (23). Three randomized controlled trials are currently recruiting patients 
(www.clinicaltrials.gov) (31). While the results may not be completely transferrable to 
patients with rectovaginal fistulas, the data should be useful 

~ CONCLUSIONS 
Rectovaginal fistulas remain vexing problems for the patients as well as the surgeons. 
Transanal approaches are appropriate for women with rectovaginal fistulas and intact 
sphincter muscles as long as there is no active infl.a.mmatory or malignant process 
present No procedure is clearly preferable among the alternatives. Endorectal advance
ment flaps have the highest reported success rates but cany a risk. of postoperative 
incontinence. Insufficient experience exists with the alternative procedures to under
stand their roles. Comparative studies, particularly randomized controlled trials, am 
necessary to determine the optimal procedure. 
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~ INDICATIONS/CONTRAINDICATIONS 

In otherwise healthy younger woman, direct sphincter trauma or neuropathic injuries 
from vaginal deliveries are the principal causative factors in the development of fecal 
incontinence (1). Prospective studies using anal physiologic testing have shown that 
anal sphincter injuries can occur after vaginal deliveries without any visible signs of 
perineal trauma in 11.5-35% of patients (2). A delayed presentation of fecal inconti
nence can also occur as the effects of menopause summate with those of pelvic mus
cular and neurologic injuries to produce overt symptoms of urinary incontinence, 
pelvic organ prolapse, and fecal incontinence (3,4). 

In the United States, sphincteroplasty is the most commonly performed procedure 
for fecal incontinence. Overlapping anal sphincter repair is the operation of choice for 
the incontinent female with an anatomically disrupted external anal sphincter (BAS) 
muscle. It can be performed for any type of injury to the EAS muscle, such as those 
due to anorectal surgery or trauma, but is most commonly performed for obstetric 
injury. 

'Iransanal ultrasound, manometry, and pudendal nerve latencies are important diag
nostic studies in the evaluation of patients with fecal incontinence. These tests help to 
delineate other etiologies of fecal incontinence. These tests provide us with objective 
evaluation of anal neuromuscular function that would not be otherwise detected on 
clinical examination. Anal sphincter injuries are detected by a break in the muscular 
ring visualized on 2-D or 3-D anal ultrasonography. Defects may be reported as EAS, 
internal anal sphincter (lAS), or combined injuries. 

Bilateral, not unilateral, pudmdal neuropathy is associated with diminished sphincter 
function and higher incontinence scores. In some studies, bilateral prolonged pudendal 
nerve latencies have been shown to be a poor prognostic indicator in patients undergoing 
anal sphincter repair and are a relative contraindication to sphincter repair (5). However, 
the significance of pudendal nerve terminal latencies has b99n debated by others. 

~ PREOPERATIVE PLANNING 

A detailed bowel history is performed to assess stool consistency and frequency of 
bowel movements (BMs). Loose watery BMs may be difficult to control even in the 
setting of normal sphincter function and evaluation of diarrhea should be initiated 

Operations for Fecal 
Incontinence 
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before considering sphincter repair. Bulking agents and constipating medications are 
recommended as first-line therapy to minimize BMs, thus decreasing incontinent epi
sodes. 

The following information should be collected regarding fecal accidents: urgent 
versus passive incontinence, type of incontinence (sas, liquid, solid, mucus), fre
quency, and quantity of fecal incontinnce (FI). A validated incontinence scoring sys
tem should be used (6). Women with more predictable bowel habits but with PI of 
solid stool tend to improve postoperatively compared to women with bothersome gas 
incontinence that is frequently not corrected with sphincter repair. It is very impor
tant to set realistic expectations with the patients about their anticipated postsphinc
teroplasty bowel control. 

Physical examination of the perineum should reveal visible contraction of the 
sphincter muscle, and no evidence of rectal prolapse. Absence of sphincter contractions 
during perineal examinations can be a poor prosnostic indicator. 

Overlapping sphincter repair is generally performed without a diverting stoma 
unless there is a complex injury with a cloacal defect, redo sphincter repair, or complex 
rectal-vaginal fistula. 

Preoperative management includes the following: 

• Appropriate patient selection 
• Setting realistic postoperative continence expectations 
• Mechanical bowel preparation 24 hours before the onset of surgery 
• A single dose of intravenous antibiotics administered prior to the surgery 

(;) SURGERY 

Operative Positioning 

• The patient is positioned in the prone jackknife position on a Kraska Roll. 
• The procedure is performed under general or spinal anesthesia. 
• Large tapes are used to separate the buttocks for exposure of the anus. 
• Although we prefer prone ja.ckknife position, this procedure can also be performed 

in lithotomy, which may be preferable if the patient is undergoing a concomitant 
urinary or prolapse procedure. 

Operative Technique 

A number of different techniques have been described for sphincteroplasty and 
the choice of technique is operator-dependant. Some authors advocate an en bloc 
overlapping sphincteroplasty, avoiding separating the internal and external sphinc
ters (7) (see sphincteroplasty video), while others deliberately try to restore normal 
anatomy (8). 

• Sterile preparation of the perianal area, vagina, and perineum is performed. 
• A foley catheter is placed in the bladder. 
• Injection of the perineal body with 0.25% bupivacaine with 1:100,000 epinephrine. 
• An anterior 120-degree curvilinear incision is made along the perineum with a 

15-blade scalpel to allow dissection and mobilization of the sphincter muscle and 
scar. 

• Sharp dissection is used until we adequately identify the anatomy. 
• The skin edges are grasped with Allis clamps for exposure and flaps are developed 

toward the anal verge and the vagina. Care is taken not to "button hole" the 
skin. 

• Lateral dissection, where the muscle anatomy is intact, can help to identify the proper 
plane of dissection. The EAS is the medial border of the ischiorectal fossa and 
identification of the ischiorectal fat is useful landmark to identify the lateral border 
of dissection. 
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figure 11.1 A curvilinear incision 
is mada along tha parinaal body. 

• The scar tissue is divided through the midline if the sphincters halves are joined by 
scar. It is important to preserve all scar tissue in order to anchor the sutures. In other 
cases, the muscles edges are retracted laterally and grasped with Allis clamps. 

• After adequate mobilization, an en bloc ovarlapping of the EASIIAS complex is per
formed. 

Other authors advocate anterior levatorpla.sty, lAS imbrication, and overlapping 
EAS repair (8,9). 

• Incision and dissection are performed as noted during EAS/ IA8 overlap (Fig. 11.1). 
• The intersphincteric space is then mobilized from lateral to medial to the area 

of the midline scar and external and internal anal sphincters are separated 
(Fig. 11.2). 

• The repair starts with apposition of the levator muscles with interrupted 3, 2.0 poly
dioxanone mono&lament delayed absorption suture. 

figure 11.2 The sphincter scar is 
divided but nat excised. 
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figur• 11.3 The internal anal 
sphincter is imbricated when a 
layered repair is performed. 

• The internal muscle fibers are identified and imbricated with 3, 3.0 sutures 
(Fig. 11.3). 

• The EAS is overlapped and four mattress sutures 8I'9 used to appraximate the ends 
2.0 sutures (Fig. 11.4). 

• Careful hemostasis is maintained with electrocautery throughout the procedure. 
• The wound is inigated with tetracycline infused antibiotic solution. 
• The tapes are loosened prior to skin closure. 
• The edges of the wound are approximated in a V-shape or longitudinally with inter

rupted 3.0 absorbable mattress sutures (Fig. 11.5). The center of the wound can be left 
open, a small drain inserted, or the wound can be closed (Fig. 11.6). 

• The perineal body is bulkier than it was preoperatively. 

POSTOPERATIVE MANAGEMENT 

Postoperative management requires keeping the stools soft, the area clean, and pain 
tolerable; patients 8I'9 kept overnight 1-2 days. There is no consansus on the routine 

figur• 11.4 The external anal 
sphincter is overlapped. 
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figure 11.5 The edges of the 
wound are approximated in a 
V-ahape or longitudinally with 
interrupted 3.0 absorbable mat
tress sutures. 

administration of postoperative oral antibiotics at disch&~ge. The patient is discharged 
on stool softeners. Maintaining the patient nothing by mouth and constipated does not 
have any proven benefit (10). 

__) COMPLICATIONS 

Complications that may occur in the early postoperative period include formation of a 
hematoma or seroma. This complication can be treated by opening the wound and evac
uating the hematoma or seroma. Fecal impaction can cause disruption of the repair. Late 
complications include abscess formation and wound breakdown. Abscesses require drain
age, wound breakdown usually heals secondarily, and rarely does this require secondary 
suturing. The patient's main complaint after surgery is pain from the perineal wound. 

• Hematoma 
• Seroma 
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figure 11.6 The center of dle 
wound is left open for drainage. 
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RJ(mlmdlat Outcom• (loo.., 
Author Y•r N Aae(ye•nt •e•n(,.Riet Excellent) N("t 

Gibbs and Hooksl15) 1993 38 47(.74) 43 (4 rn-U years ) 24113) 
Malouf et al.l16) 2000 55 43 (26-67) 11 (6G-96) 23 (50) 
Halverson and Hull 2002 44 38.5(22~)* 82.5 (47-141) 30 168) 

(17) 
Bravo-Gutierrez etal. 2004 182 37 (nat 10 (7-16 years) 24 (23) 

(18) reported) 
Barisic et al.l19) 2006 115 35.9 (18-84) 80.1 (not reported) 31148) 
Mevik et al.l20l 2009 29 45(~71) 84(74-185) 9153) 
Durn et al. (21) 2009 172 58 (3o-85)* 111 (12-207) 44 (37) 
Johnson et al.l22) 20108 33 38 (22-75)* 1 03 (82-162) 21164) 

"Raportad es median. 

• Fecal impaction 
• Abscess 
• Wound dehiscence 

3 RESULTS 

Early symptom improvement is noted after sphinctaroplasty (11,12). However, 5- and 
10-year follow-up reveals a decline in continence and increasing fecal accidents (13,14). 
It is difficult to compare between series because many are retrospective, surgical tech
nique varies, and the patiant population is heterogeneous. 

• Early symptom improvement up to 90% in some series (12). 
• Deterioration of FI over time with return to base line in 10 years. 
• Improvement after sphincteroplasty is noted but it is not to the level that it was before 

the sphincter injury. 

~ CONCLUSIONS 

Overlapping sphincter repair remains the treatmant of choice for patients with EAS 
defects. However, continence declines on a long-term follow-up. This may occur because 
of the weakening of the muscle due to normal aging or repair breakdown. New techniques 
exist that involve sphincter augmentation with biologic graft material but long-term 
results are not available. When patients have recurrent symptoms of fecal incontinence 
after an initial successful repair, re-evaluation is beneficial and other options such as redo 
sphincteroplasty, sacral nerve stimulation, or artificial bowel sphincter may be offered. 
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12 Dynamic 
Graciloplasty 
Cornelius Baeten and S. Breukink 

Introduction 
Continence is a subtle coordinated action of several factors including peristalsis, stool 
consistency, rectal capacity, anorectal sensibility, pelvic floor muscles, central neural 
intactness, and an intact sphincter. Mter the sphincter is damaged the quality of the 
other factors will determine patients' continence. In the presence of fecal incontinence, 
it is mandatory to investigate all these variables. The best methods to evaluate the 
sphincter function are endosonography and anal manometry in order to obtain insight 
into the anatomy and contractility of the internal and external sphincter. One of the last 
resorts for incontinent patients is the dynamic graciloplasty. Graciloplasty is the trans
position of the gracilis muscle from the upper leg to encircle the anus (1). This muscle 
transposition seems an ideal solution as the anus is reinforced with a fresh muscle. This 
muscle seems to have no other function in the human body but auxiliary to endorota
tion and adduction of the leg, and can be harvested without affecting performance in 
the lower limb. 

The procedure is termed dynamic graciloplasty as the muscle is stimulated and 
therefore able to contract longer without any fatigue. A normal skeletal muscle is not 
capable for long-term contraction; the muscle will fatigue and within a few minutes it 
is not capable to recontract. This means that a normal transposition can never give a 
functional replacement of the original anal sphincters. 

ANATOMY AND PHYSIOLOGY 

The gracilis muscle is the most superficial muscle in the medial aspect of the upper 
leg (Fig. 12.1). Its vascular supply consists of several arteries. The main artery, the vein, 
and the gracilis nerve enter the muscle at 8 em from the origin of the gracilis very 
reliably. The main artery derives from the arteria femoris profunda. The number of 
peripheral arteries vary among people ranging from zero to five, and even shows 
variability in the same patient between sides. To harvest and rotate the muscles all of 
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Figur•12.1 Gracilis muscle origo at os 
pubis and insertion at pes ansarinus. 

the peripheral arteries must be divided. In over 95% of patients the vascular bed inside 
the muscle will supply even the most distal part of the gracilis muscle (2). 

The veins always accompany the arteries. The obturator nerve supplies the graci
lis nerve. The origin of the muscle is the wide attachment at the pubic bone. The 
distal tendon of the gracilis muscle joins with the tendons of the sartorius and semi
tendinosus to form the "pes anserinus" (goose's foot). The part of the gracilis distally 
from the neurovascular bundle is available for transposition around the anus. At the 
top the gracilis is wider, and while running downward it tapers to the distal tendon. 
The form and location of the gracilis provide the most ideal muscle to construct a 
sphincter. 

Microscopically the tiber pattern of most skeletal muscles is very similar to the 
muscle fibers of the gracilis. The majority of the fibers consist of type n fibers which 
are forceful, but fatigue-prone, capable of a short-term contraction hence unsuitable for 
sphincter function. 

The first dynamic graciloplasty was described in 1988 (3). The muscle was stim
ulated with electrical pulses, inducing a change in tiber pattern of the muscle. TYpe 
1 fibers were gradually replaced by type 2 fibers, which are less force-full but not 
loosely fatigable. The dynamic graciloplasty was capable of long-term contraction of 
the gracilis muscle (4,5), and it resembled the tiber pattern of the original anal 
sphincter (6). Contracting the gracilis muscle voluntarily was no longer necessary as 
the implanted stimulator forced the muscle to a continuous contraction. By switching 
off the stimulator, we allow muscle relaxation followed by evacuation. 

INDICATIONS 

The dynamic graciloplasty should only be utilized after most other therapies have 
proven to be unsuitable or have failed. It can be the last step before a consideration of 
permanent colostomy. 
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The patient has to be informed about all pros and cons of the operation. The choice 
for a left or a right graciloplasty depends on the condition of the muscles, innervations, 
vascularization, or surgeon's preference. Patient hand dominance has no influence on 
choice of side. 

The patient is positioned with the legs in stirrups to have good access to the upper 
leg, the perineum, and the lower abdomen. The skin is prepared and the patient receives 
systemic antibiotics. 

Dynamic graciloplasty is always performed under general anesthesia. Spinal or 
epidural anesthesia is possible but can be psychologically demanding on the awake 
patient 

(;) SURGERY 

The operation starts with an incision in the median aspect of the upper leg. The sub
cutis is divided and the first muscle visible is the gracilis muscle. The gracilis is not 
encapsulated by the Fascia Lata. The dorsal side provides a safe entrance to free the 
gracilis muscle. With index finger the gracilis can now be encircled and drawn from its 
bed. In doing this, several peripheral arteries are stretched (Fig. 12.2). 

The small arteries are divided by ligation of both ends or by coagulation. The gra
cilis should be freed first about halfway the upper leg. The sartorius muscle partially 
covers the gracilis and should not be mistaken for the gracilis muscle. The gracilis is 
now freed up to its distal tendon. The gracilis tendon can be divided some centimeters 
proximal from its insertion. The gracilis now lies free in the upper leg and can be drawn 
to medial with a clamp on the distal tendon. The proximal part of the muscle can now 
be freed up to the neurovascular bundle that invariably can be found at the lateral side, 
8 em from the origo. The neurovascular bundle must be preserved. Damaging the nerve, 
the artery and the vein will necrotize the muscle. The medial aspect of the proximal part 
of the gracilis can be freed from the subcutaneous tissue. The only structure that can be 
found here are the small arteries to the dermis, which can be coagulated. The gracilis 
muscle is now distally free (only attached to its origin and its neurovascular bundle); 
while preparing for the next part of the operation, it can be protected by tucking it in 
the perianal subcutaneous pocket. 

The author prefers two small incisions; one over the proximal neurovascular pedi
cle and one over the distal tendon. The perforating vessels can then be controlled 
through those small incisions using an energy source such as an illtracisionT"" scissors 
or a bipolar cutting scissors. 

1 

Figure 12.2 Incision upper leg end 
lateral af the anus. 



118 Part IV Operations for Fecal Incontinence 

figure 12.3 Creation of tunnels 
around the anus. 

Figura 12.4 Creation of connec· 
tion between perianal tunnels and 
wound in upper leg. 

The operation continues with the creation of the tunnels around the anus. Two 
incisions are made lateral to the anus (Fig. 12.3). Using fingers, a tunnel can be bluntly 
created through these incisions, the dorsal side first. The tip of the coccygeal bone is 
the guiding point for the tunnel. Than both index fingers are directed frontally in the 
direction of the labia (or scrotum in males) and never directly to the midline, as there 
is almost always significant scar tissue between anus and vagina. A blunt dissection at 
this location would give too much traction on the tissue increasing a risk of perforation. 
The correct way to proceed is to sharply dissect the tissue between the rectum and the 
vagina and to keep the bowel and vaginal layer intact. If this maneuver is not possible 
an auxiliary incision in the posterior vagina may be safer. A vaginal incision will always 
heal, but a rectal enterotomy nevar heals spontaneously, with great risk of infection 
should it occur. In that case it is advisable to complete the gracilis operation without 
the implantation of the neurostimulator. After creating the perianal tunnels, a connec
tion has to be made toward the wound in the upper thigh (Fig. 12.4). As the very strong 
fascia lata cannot be passed bluntly, I personally prefer to puncture it with a strong 
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clamp. By spreading the clamp the subcutaneous tunnel can ba widened to ensure a 
patent conduit leading the gracilis muscle toward the anus. Muscle entrapment in the 
tunnel could cause necrosis of the distal part of the gracilis. The gracilis can be wrapped 
around the anus in various forms (Fig. 12.5). 

1. In case of a long muscle and a short tendon, an alpha loop is the best coofi.guration 
in which the first tum is anterior to the anus and then posterior, and the attachment 
of the tendon is made behind the bulk of the muscle at the descending part of the 
ipsilateral pubic bone, preventing an entrapment of the bulk of the gracilis. 

2. In case of a long muscular and a long tendinous part of the gracilis, a gamma loop 
can be made. The first tum is at the anterior side, the second at the posterior side, 
and the tendon passes the anterior tunnel a second time and is attached at the con
tralateral descending ramus of the pubic bona (Fig. 12.6). 

Figur• 12.5 Gracilis is brought in 
gamma figuration around tha 
anus. 

Figure 1Z.& Two electJodes are 
tunneled from transposed gracilis 
tD the stimulator in the pocket 
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3. When there is a weak spot in the posterior side of the anus, an omega loop can be 
made. The gracilis is first positioned through the posterior tunnel, then through the 
anterior one, and finally through the posterior one again and sutured to the ramus 
inferior of the ipsi- or contralateral pubic bone. 

All sutures are made with nonresorbable monofilament material. 
There are two strategies possible to make this graciloplasty dynamic: (1) One can 

stop the operation at this point and continue some weeks later or (2) one can finish the 
procedure now. 

1. When the wrap around the anus is completed and the configuration to be used is 
known, it is wise to retract the gracilis back into the upper leg. This method allows 
sufficient space to place a suture through the periosteum of the inferior ramus of the 
pubic bone. This step cannot be done when the view is obstructed by the bulk of 
the gracilis. Once the suture is placed the gracilis muscle can be brought around the 
anus again and the distal tendon is now fixed to the periosteal suture. All wounds 
can be closed in two layers; stimulation can be done in a second phase a few weeks 
later. 

Before training, the patient is seen at the outpatient clinic to examine the wounds 
and to ensure that they are free of infections. Normally the gracilis can be contracted 
voluntarily for only a short time. An active contraction means that the muscle is vital 
and the innervation is intact. The force of the voluntary contraction is the maximum 
force the muscle can generate. The electrically stimulated force is never higher than the 
voluntary force. 

When there is no sign of infection and the muscle works properly the indication 
for the second operation is confirmed. For this second intervention, the leg and the 
lower abdomen are prepped and draped after legs are positioned in stirrups. The prox
imal part of the gracilis can be found by making an incision more proximal to the leg 
incision. Here the turning point of the gracilis is found. An intramuscular electrode can 
be brought through the muscle and fixed to the epimysium. 

This electrode will serve as the positive pole or the anode. The second electrode 
is brought through the gracilis close by the entrance point of the nerve. This loca
tion can be found by stimulating the introduction needle. A forceful contraction 
with a low voltage means that the needle is in the right location, close to the nerve. 

This electrode is the negative pole or the cathode. The contractions can be seen 
through the perineum or felt by rectal examination. The threshold is determined by the 
lowest voltage causing a detectable contraction. Both electrodes can now be tunneled 
toward a pocket (Fig. 12.6). In the lower abdomen the electrodes are connected with a 
stimulator which is placed in the pocket. 

2. The stimulation of the gracilis muscle can also be executed during the first operation. 
In this case the procedure of the graciloplasty is similar until the placement of the 
non-absorbable sutures through the periosteum. The gracilis muscle retracted in the 
upper leg can be straightened into the wound. It is very easy to place the electrodes 
in the stretched muscle and to anchor them to the epimysium. At the moment the 
cathode is connected and enough current is delivered and the muscle starts to con
tract. The contraction can be so forceful that it is difficult to hold the muscle. The 
threshold can be found by lowering the voltage to the level which gives minimal 
visible contraction. The muscle can now be pulled toward the perineal tunnels and 
positioned in gamma, alpha, or omega position as decided before and anchored to 
the periost. The two electrodes are tunneled toward the pocket that is made in the 
lower abdomen. The pocket is made underneath the fascia of the rectus muscle. The 
leads can now be connected to the stimulator. The stimulator is placed in the pocket 
and the surplus of the electrodes is tucked behind the stimulator. It is necessary to 
position the non-insulated part of the stimulator, where the manufactuer's name is 
visible, in such a way to be accessible for programming at a later time. After this, 
wounds are closed. 
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The comparison between the direct and the indirect method of stimulation revealed 
that the direct implant is easier, and the patiant needs anesthesia only once. Moreover, 
the two-phase operation is batter when there is a higher chance of infection. 

ELECTRICAL TRAINING 

The muscle cannot be immediately trained but should be allowed to rest for at least 
one month. After a few weeks the stimulator is programmed in a cyclic mode or in 
a very low frequency. This setting is maintained for 2 weeks, after which the fre
quency is increased and maintained for another 2 weeks. The frequency is subse
quently doubled again avery 2 waab. In these 6 to 8 waab, the gracilis muscle has 
changed from a voluntary, high-twitch, fatigable muscle into an automatic, stimu
lator-driven, infatigable, slow-twitch muscle. During training the current is set to 
the extent that the stimulation is felt, but not higher, because this may be painful 
When stimulation has resulted in continuous contraction (no undulating effect can 
be seen or felt), the training is completed and the ideal stimulation has been 
reached. 

3 RESULTS 

Usually the wounds heal without problems but in soma cases infections develop. When 
this happens in the upper thigh or in the incisions lateral of the anus the wounds can 
be opened for drainage. Normally these wounds have a good secondary healing. The 
transposed gracilis will survive such infections without any problem. Should the infec
tion coma into contact with the foreign material like the electrodes and the stimulator, 
a more significant complication may ensue which if not resolved by antibiotics may 
require explantation. The preoperative administration of local antibiotics is not always 
enough to prevent infections. In our hospital Gentamycin is used as a local antibiotic. 
For some time Garam.ycin sponges were used, but soon abandoned due to high asso
ciation with seroma formation. 

Anorectal perforation during tunnel creation is responsible for most infections, 
most commonly it occurs anteriorly where there is a high degree of scarring. 

Positive reported results for dynamic graciloplasty vary from 40 to 80o/o. Long-term 
results show a decrease of success (8-12). A review of my personal series after 10 years 
showed a success rate of only 40%. Presently we have other alternative therapies for 
severe fecal incontinence like artificial bowel sphincter (ABS) or sacral nerve stimulation. 
Indications for dynamic graciloplasty include severe birth lesions with a cloaca-like 
defect of the sphincters , and fecal incontinence in patients who are not candidates for 
newer alternatives. 

~ CONCLUSION 

Dynamic graciloplasty is an operation for vary severe fecal incontinence when all other 
methods have been tried and proven unsuccessful. It is especially indicated when there 
is a serious loss of tissue between rectum and vagina. 

In the opinion of the author, it is unfortunate that this procedure is unavailable 
in the United States. Despite the availability of the newer procedures such as sacral 
nerve stimulation or ABS, significant tissue loss makes stimulation impossible and 
coverage of the ABS unatainable. Even though the long-term success rate is only 40%, 
the only alternative in these patients is a permanent stoma. This procedure should be 
available in the armamentarium of the surgeon wishing to provide care for the incon
tinent patient. 
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13 Artificial Bowel 
Sphincter 
Paul-Antoine Lehur and Steven Wexner 

f! INDICATIONS/CONTRAINDICATIONS 

Many factors, both anal and extra-anal, contribute to meal continence. The artificial 
bowel sphincter (ABS) was designed to restore/create a high-pressure zone in the anal 
canal in a static manner, without the need for voluntary input to increase pressure. 

The ABS corrects the loss of resting anal pressure. It would thus be fallacious to 
assume that normal continence can be restored by this means, even though the func
tional results obtained can be highly satisfactory. 

• The best indications for the ABS are lesions of the anal sphincters unresponsive to 
or ineligible for local repair and unresponsive or ineligible for sacral nerve stimula
tion (SNS). Optimal results are also contingent upon preservation of extra-anal 
sphincter mechanisms of continence including normal transit time, rectal volume 
and compliance, and anorectal sensitivity. Thus, the ABS may be recommended, in 
young subjects, when the chances for successful local (direct) sphincter repair are 
poor (Fig. 13.1). 
In cases of incontinence resulting from sequelae of anal agenesis, there is a lower 
chance of success. The lack of anal sensitivity and/or a rectal reservoir and the exist
ence of associated colonic motor disorders make all techniques of sphincteric substi
tution more uncertain. There are no available data to help predict ABS success in this 
indication, although some patients seem to be better served with techniques of ante
grade colonic enemas (Malone procedure). 
In cases of neurogenic or neurologic fecal incontinence, it is essential to take into 
account possible associated dyschezia and excessive perineal descent The ABS 
creates an obstacle to rectal evacuation, which can sometimes cause considerable 
evacuationary difficulties. Continence will not be restored if evacuation is compro
mised as a result. However, an objective assessment of the state of preoperative 
transit is not always easy because patients have often modified their diet to avoid 
incontinence or have had recourse to antidiarrheic treatments. A history of rectal 
prolapse or treatment for prolapse should be sought before considering implanta
tion of an ABS, insofar as these conditions are indicative of disturbances in the 
defecation process. 
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Figura 13.1 Present simplified 
algorithm for management of fecal 
incontinence related to anal 
insufficiency. ABS = artificial 
bowel sphincter; SNS = sacral 
nerve stimulation. 

Although the role of the ABS in anoperineal reconstructions after rectal amputation 
has not yet been fully defined, radiation therapy is probably a relative although not 
absolute contradiction. 
Implantation of an ABS is possible after failure of graciloplasty and in some cases is 
a planned second stage after a graciloplasty. 
Likewise, reimplantation of the device can take place immediately after explantation 
when all or part of the device has to be replaced because of a mechanical failure, or 
later (6-month interval) in the event of an infection after all inflammatory processes 
have disappeared. 
Globally, the ABS is suitable for well-motivated, selected patients with fecal incon
tinence 

of more than a year's duration 
whose condition is regarded as an important personal, familial, and/or social 
handicap 
as an alternative to definitive colostomy 
who are able to manipulate the control pump as required 
with sufficient intellectual capacity to understand the functioning of the device 
and to ensure regular rectal evacuation. 

The success of the ABS technique depends on serious consideration of the selection 
criteria and potential contraindications listed in Table 13.1. 

PLACE OF THE ABS IN THE ERA OF THE 
SACRAL NERVE STIMULATION 

Recently in a systematic review from Australia (9), the role and place of the ABS was 
challenged. On the basis of a full review of the literature, the authors concluded that 
"there was insufficient evidence on the safety and effectiveness of ABS implantation 

Good 

Relative 

Contraindications 

Clinical uttinga 

Traumatic sphincter disruption; neurologic incontinence; neurogenic (idiopathic) 
incontinence; failure or contraindication& to sacral nerve stimulation 

Imperforate anus/anal agenesis; severely scarred perineum; thin rectovaginal 
septum; advanced age, diabetes, severe digital arthritis; anorectal 
reconstruction after abdominoperineal excision 

Excessive perineal descent; severe constipation; irradiated perineum; perineal 
sepsis I past or present); Crohn's disease; anal intercourse 
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... and for most patients, the procedure was of uncertain benefit" Such a statement is 
clearly not reflective of the practices of either of the authors. 

Clearly, SNS has strong and unique advantages as a minimally invasive procedure, 
and in terms of testing phase, allows a screening process that provides unique patient 
selection and efficiency. Therefore, both authors have successfully utilized the adapta
tion of SNS. The SNS procedure howevar is not a panacea and may not be viable in 
patients with severe muscle loss. Therefore, thare is still a place for a sphincteric 
replacement, with an ABS in cases of unresponsiveness to or ineligibility for SNS. 

Any referml center for the surgical b:eatment of fecal incontinence must offer a range 
of options including ABS implantation, SNS, and antegrade ixrigation through the colon. 

The authors (Paul-Antoine Lehur) experience with both ABS and SNS offered a unique 
opportunity to compare their respective results. "We compared 15 SNS patients in a case
conb:ol study to 15 patients b:eated with an ABS. Both groups were similar regarding age, 
gender, incontinence severity, and conservative treatment failure. Preoperative manome1ric 
studies were similar in both groups. Results of the study showed that quality of life evalu
ation was similar in both groups, whareas incontinence and constipation scores were sig
nificantly different. AB expected, greater improvement in continence is obtained after ABS 
implantation at the significant price in term of exacerbated obstructed defecation" (6). 

DEVICE DESCRIPTION AND FUNCTIONING 

The Acticon Neosphincter ABS Device-Description 

The Acticon Neosphincter ABS (American Medical Systems [AMS], Minnetonka, MN, 
USA) is a totally implantable device made of solid silicone rubber. It comprises three 
parts: a perianal occlusive cuff, a control pump with a septum, and a pressure-regulat
ing balloon. These three components are linked together by subcutaneous kink-resistant 
tubing (Fig. 13.2). 

• The occlusive cuH is implanted in the upper part of the anal canal, and the closing 
system incorporated into the cuff uses the initial part of the tubing. The cuff comes 
in different models with respect to length (~14 em) and height (2.0 em or 2.9 em). 

11gn 1U The Acticon Neosphinc
terTM artificial bowel sphincter 
implanted in a female patient 
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The choice of the cuff, an important intraoperative consideration, is determined by 
measurements made during the implantation procedure. 

• The pressure-regulating balloon, which is implanted in a pocket created in the sub
peritoneal space, controls the level of pressure applied on the anal canal by cuH 
closure. Available pressures range from 80-110 em H20 in 10-cm gradations. Thus, 
the occlusive affect of the cuff depends on its size Oength and height) that determines 
whether it tits more or lass tightly around the anal canal and the pressure level cho
sen for the balloon. 

• The control pump is implanted in subcutaneous tissues of the scrotum in men and 
of the labia majora in woman. The hard uppar part of the pump contains a resistance 
regulating the rate of fluid circulation throughout the system and a deactivation but
ton allowing fluid cycling to be stopped by external action. The soft lower part of 
the pump is squeezed repeatedly to transfer fluid within the device. A septum placed 
at the bottom of this soft part is intended for postoperative usa in case a small 
amount of liquid needs to be injected. The principle of this septum is similar to that 
of an implantable portacath. 

The Acticon Neosphincter ABS Devic&-Functioning 

The ABS functions semiautomatically: 

• The cuff automatically ensures continuous anal closure at low pressures, close to 
normal physiological resting pressure. The regulating balloon transmits pressure to 
the occlusive cuff through the tubing, and the pressure is applied uniformly and 
nearly circularly to the uppar part of the anal canal, restoring a barriar and isolating 
the rectum from outside. 

• Defecation is initiated by the patient Anal opening is achieved by transferring the pres
surized fluid from the cuff toward the balloon by means of the control pump. The fluid 
is transfaiTed by 5-20 squeezes on the pump, each evacuating approximately around 
0.5 cc from the cuff, thereby lowering anal pressure and opening the anal canal to expel 
stool. Suitable compliance allows the volume of the pressure-regulating balloon to tran
siently increase to receive the several cubic centimeters of tluid contained in the cuff. 

• Anal closure automatically occurs in 5-8 minutes by passive fluid transfer and a pro
gressive return to baseline pressure in the cuff. The balloon recovers its initial volume 
during this period, thereby restoring equal pressure throughout the system (Fig. 13.3). 

The system can be temporarily deactivated to allow the cuff to be empty and the 
anal canal to be continuously open. This arrangement can be used during the postop
erative period to avoid manipulation of the cuff and pump during the healing period. 
Deactivation for 6-8 weeks is desirable after implantation to ensure tissue integration 
of the device. The system can then be activated simply by firmly squeezing the control 
pump, a procedure not requiring anesthesia parformed during an office visit. Deactiva
tion of the cuff in its open position is also necessaJ:Y for transanal endoscopic proce
dures in order to avoid any tear or damage to the cuH during the passage of the 
endoscope. Deactivation during bowel preparation for radiologic or surgical procedures 
may also be desirable. 

U PREOPERATIVE CARE 

Preoparativa care includes careful cutaneous and bowel preparation over a 48-hour 
period. 

• Skin prep: Two douches of the patient are performed daily with an iodinated solu
tion 

• Bowel prep: A complete colonic preparation is done, including X-prap and enemas 
until tluid becomes clear. There is no need for a colostomy, except in the case of 
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A B 

c D 

figure 113 Functioning of the artificial bowel sphincter. A. Anal cuff closure. B. Opening of the cuff by pumping on the contJol pump. C. ABS contJol 
pump manipulation. D. Automatic closure of the cuff after evacuation. 
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diarrheic patients in whom contamination of the perineal wound may occur from too 
rapid a resumption of bowel movements. 

• Antibiotic prophylaxis based on a third-generation cephalosporin and an aminogly
coside is administered in a single dose at the induction of anesthesia. 

The author (Steven Wexner) recently performed in a multivariate analysis of 51 ABS 
implantations (in 47 patients and identified two independent risk factors for early-stage 
iDfectious complication after ABS implantation (defined as occurring before ABS activation): 
an early return of stool passage (before day 2) and an history of perianal infection (17). 

This finding reinforces the need for a perfect bowel preparation (what has been 
called a chemical transient colostomy). Avoiding stool contamination of the perineal 
wound (or even the operative field at time of operation) is imperative. 

(i} SURGERY 

Operative Position 

• Lithotomy position: The operative position of the patient should allow a combined 
perineal and abdominal access. 

Operative Technique 

• Perineal incision and perianal tunnel creation 

The first phase of the operation involves placement of the perianal occlusive cuff. 
A single perianal incision can be used, allowing rectovaginal or rectourethral separation 
(5-6 em) from which a perianal hmnel can be created around the anal canal by blunt 
dissection. Alternatively, bilateral incisions can be made laterally on both sides of the 
anus, following the example of graciloplasty procedure. A transvaginal approach has also 
been proposed (P Lee, MD. Portland, OR, USA). The length of the occlusive cuff is then 
determined using a specially designed sizer. The cuH should not narrow the anal canal, 
which would hinder evacuation. Rectal examination is the best means of determining 
the caliber obtained. In the event of perforation of the vagina or rectum at this point in 
the dissection, implantation of the ABS should be deferred or possibly abandoned. 

• Device preparation 

Once the perianal tunnel has been made, preparation of the ABS device can begin 
on a sterile table intended for this purpose. Tissue, blood, and any potentially aggressive 
surgical material are excluded from this area in order to avoid possible alteration of the 
device. All three components of the system are carefully bled of any air bubbles, which 
might prevent cycling of the pressurization fluid. This rather delicate preparation should 
be entrusted to a nurse trained in the technique. The pressurization fluid is an isotonic 
solution as the artificial sphincter walls are semipermeable membranes and radiopaque 
(except in the case of iodine allergy) to allow postoperative control of fluid move
ments in the system. The fluid is extemporaneously prepared and composed of Tele
brix 12 sodium (53%) and sterile water (47%) although other possible solutions are 
described by AMS company. 

• Cuff implantation - Connection to the abdominal site - Pressurization 

The perianal cuff is the first component put into place. Thbing from the cuff is then 
tunneled subcutaneously to the abdominal incision with a special atraumatic, long 
needle. The rectus abdominis is split to provide access to the sub peritoneal space lateral 
to the bladder. A pocket :is created in this space to lodge the pressure-regulating balloon. 
The cuff is first pressurized by connection with the balloon, which is filled with 55 cc 
of radiopaque fluid. The amount of fluid kept in the cuH after pressurization is carefully 
measured when emptying the balloon; it :is usually between 4 cc and 8 cc. It indicates 
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the volume of fiuid that the patient will have to transfer by pumping to open the cuff 
and evacuate. 

• Balloon implantation - Control pump placement - Connections - Wound closures 

The balloon is then implanted empty and filled with 40 cc of radiopaque fiuid, a 
volume at which the pressure delivered to the cuff corresponds to values determined 
by the manufacturer (usually between 80 em and 110 em of water). One of the authors 
(Steven Wexner) routinely overfills the balloon with an additional 5 cc. The aponeuro
sis is carefully closed during this step. The control pump is then positioned. As this is 
the only componant that the patient will feel and manipulate, it needs to be perfectly 
accessible. The occlusive cuff and the pressure-regulating balloon are connected to the 
pump. The kink-resistant tubes are identified by a color code (black from the balloon 
and clear from the cuff). Connections are made with special "quick connectors," pre
venting any air bubbles from antaring the system. After assessing that cycling is correct, 
the incisions are closed without drainage. 

• Device deactivation 

The device is deactivated at the end of the procedure by pressing firmly on the 
deactivation button. 

• Operative duration 

In our experience, the entire procedure lasts between so-120 minutes. 

POSTOPERATIVE MANAGEMENT 

• Postoperative care 

The patient is maintained on a liquid diet for three days to avoid an early bowel 
movement The anal wound is regularly cleaned. The mean length of hospital stay is 
3-10 days in the absence of complications. The patient is discharged once evacuation 
has become normal and the incisions are healed. 

• Activation of the ABS 

The patient is readmitted 6 to 10 weeks later for 1 day during which the artificial 
sphincter is activated. A firm pressure on the control pump unblocks the deactivation 
button, allowing the empty cuff to fill and play its occlusive role. The patient is given 
the necessary instructions for opaning the sphincter (cuff), allowing regular defecation, 
possibly initiated with small anamas in case of difficulty. 

FOLLOW-UP OF PATIENTS WITH ABS 
IM:PLANTS-RECOMMENDATIONS 

Is it necessary to follow up patients who have received implants? This point is debat
able, as the device is easy to operata and its usa rapidly becomes natural for the patianl 
The patiant could be instructed to return in the avant of incontinence recurrence, which 
would be a good arrangement for persons living far from the implantation center. 

However, we require regular follow-up for our patients, not only for research purposes, 
but also to verify the proper usa of the device, its efficacy in restoring satisfactory anorec
tal function, and the possible occurrence of complications. Postoperative evaluation is 
based on simple annual examinations (clinical, plain X-rays, and anorectal manometry). 

• Clinical evaluation relative to fecal continence and rectal evacuation is performed best 
by questionnaires. Efficacy of the device in restoring satisfactory quality of life can 
also be assessed by specific questionnaires. Such evaluations are currently in progress 
and appear to justify the financial investment involved in the use of artificial sphincters. 
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Figur• 13A Radiological aspect af the artificial 
bowel sphincter inflated with a radiopaque 
fluid. 

The clinical examination checks the proper positioning of the control pump and its 
accessibility, the efficacy of anal closure by digital rectal examination, and the quality 
of anal opening after manipulation of the pump by the patient. Local tolerance of the 
artificial sphincter is also assessed. It is important during the &rst postoperative months 
to detect any migration of the cuff. If it is too close to the anal m&Igin, thera is risk. of 
skin damage and erosion, leading to contamination of the material and explantation. If 
detected early enough, this complication can be corrected by reoperation and reposi
tioning the cuff higher in the pelvic floor. This rapositi.on:ing can be a.cbieved by rado
ing the perineal incision and simply unbuttoning the deactivated cuff. 

• Pressurization of the ABS with a radiopaque fluid allows very simple radiological 
monitoring (Fig. 13.4). 
• In the immediate postoperative period, device deactivation can easily be checked 

by plain pelvic X-rays. 
• During activation, a series of X-rays can be used to analyze fluid transfer through 

the device and thus visualize the ABS function. These images can also be used for 
raferance purposes in the event of subsequent device dysfunction. 

• Hndoanal ultrasonography can also be performed during the monitoring procedure. 
This examination, though not routinely undertaken, is considerad a valid means of 
assessing the thickness of tissues encircled by the cuff and detecting any possible 
atrophy, which would be suggestive of ulceration of the device in the anal canal. 

• Anal manometry, an important aspect of postimplantation monitoring, precisely and 
objectively estimates the efficiency of the ABS (Fig. 13.5). We consider it important 
to determine three manometric parameters systematically: 
• Basal pressure with the ABS closed indicates the capacity of the device to create 

a high-pressure zone in the anal canal. A significant increase compared with preop
erative values contributes to restoring fecal continence. 

• Basal pressure with the ABS opened by the patient represents residual anal pres
sura. When low, it is indicative of a wide anal opening and easy defecation, whereas 
high rasidual prassure could account for postoperative dyschezia. 
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Figure 13.5 Anal manometry af a 
normally functioning artificial 
bowel sphincter. 
• resting anal presaure with the 

cuff closed lpresaurizedl 
• resting anal presaure with the 

cuff open lempty) 
• lime of anal closure 

• The time required for the ABS to close after baing opened is also indicative of 
rectal evacuation quality. A sufficient period is needed to obtain complete empty· 
ing. Some patients experience a rapid closure, which may also be responsible for 
dyschezia. Closure time can range from 2-10 minutes (15). 

• Anal manometry can also be used to assess whether the patient is correctly manip
ulating the device. Pumping quality, which needs to be slow to be efficient, and 
that of the resulting anal opening can be evaluated on a screen image for the 
patient's benefit, during biofeedback. sessions. 

_) COMPLICATIONS 

The main outcome endpoints regarding complicatioos include infection, revision sur
gery, and explantation of the device are given in Table 13.2. The overall incidence of 
permanent explantation of the ABS in the published series varied between 17 and 31 o/o 
with follow-up periods of between 10 and 58 months. Revision surgery with replace
ment of part of or the entire device occurred in 7-25% of patients. Complications lead
ing to explantation included perioperative infection, failure of wound healing, erosion 
of part of the device through the skin or the anal canal, late infection, and mechanical 
malfunction of the device due to cuff (frequent) or balloon (rare) rupture. 

3 RESULTS AND RECOMMENDATIONS 

Recently Published Results of the ABS and Personal Series 

Several canters in Europe (1-3,5,12), the United States (13,17,18), and Australia (11) 
have adopted the ABS to treat severe fecal incontinence not amenable to local repair. 
Reports with larger numbers of cases and longer follow-up have recently appeared, 
providing a better assessment of this technique. 

• Continence: successful results have been respectively obtained in groups from Spain; 
Italy; Minneapolis, MN, USA; Weston, Fl, USA; Rouen, France; and Nantes, France, 

Wactian RIIVilian Explant rata M•n fallaw-up ...... , rata.,. • IU'I81J(%) (%t (mantlll) 

Wong &tal. (18) 112 25 46 37 18 
Ortiz et al.l12) 22 9 50 32 28 
Altomare et al. (1) 28 18 32 25 19 
Parker et al. (13) 37 34 37 40 39 
Michot et al.l8) 25 1 28 20 34 
Lehur unpublished series 32 0 53 31 26 
Wexner et al. (17) 51 
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in 15 out of 24 (62.5%), 21 out of 28 (75%), 17 out of 35 (49o/o), 22 out of 30 (73%), 
and 23 out of 32 (72%) cases. AB did others, we found improvement in quality of life 
after ABS implantation. 

• Quality of life: In a series of 16 patients consecutively receiving implants and a fol
low-up of 25 months, there was significant improvement in the four separate quality
of-life domains explored in the Fecal Incontinence Quality of Life. Scores were 
recorded, with a linear correlation between improvement over time in the quality-of
life index and evaluation of continence measured by a clinical score (4). 

• ABS reim.plantation after failure: In many series, patients have undergone successful 
reimplantation after failure of a previous implantation related to :infection, ulceration, 
or mechanical breakdown. In the Nantes series of 32 patients receiving implants 
(unpublished), 10 were explanted, but five of them underwent reimplantation with 
success. All, or portion, of the device can be replaced when revision surgery is needed. 
The series of Parker et al, reported the risk. of :infection following revision to be 19%, 
lower than after primary implantation (34%). Their success rate in this setting was 
65% (13/21 cases) (13). Patients choosing ABS therapy must be aware of the risk. of 
revision surgery. They usually accept redo surgery in case of complications, as they 
greatly appreciate the benefit obtained with the device. 

• Results of the ABS in anorectal reconstruction following abdominoperineal excision: 
Romano et al reported using the ABS in this setting in a series of eight patients of 
whom four are reported to have good neoanal function (14). Our personal experience 
is based on five patients in whom an ABS was implanted around a perineal colostomy 
built after curative rectal excision for Tl-2 node-negative (NO) cancer. Four of them 
have had preoperative radiotherapy. Device implantation was feasible and uneventful. 
In four patients, leaks and urgency significantly decreased, but colonic retrograde ene
mas were maintained. Dietary restriction was loosened. Quality of life improved, and 
these four patients considered the device a useful adjunct. In this limited experience, 
implantation of an artificial sphincter around a perineal colostomy following APR for 
cancer appeared feasible and safe, even following previous radiotherapy. Tolerance at 
midterm was satisfactory. Continence and quality of life significantly improved (5). 

Recently Published Recommendations far the 
Management of Fecal Incontinence 

Over the past 2 years, the Standards Practice Task Force of The American Society of 
Colon and Rectal Surgeons (US) and the National Institute for Clinical Excellence (UK) 
have published recommendations for the management of fecal incontinence (16,10). 

• Practice Parameters for the Treatment of Fecal Incontinence of the American Society of 
Colon and Rectal Sw:geons (2007): "The ABS has a role in the treatment of severe fecal 
incontinence, especially in patients with significant sphincter disruption. Level of Evi
dence: m: Grade of Recommendation: B". 

• NICE (2008):" ... If a trial of SNS is unsuccessful, an individual can be considered for 
a neosphincter, for which the two options are a stimulated graciloplasty or an ABS. 
People should be informed of the potential benefits and limitations of both proce
dures. Those offered these procedures should be informed that they may experience 
evacuatory disorders and/or serious infection, either of which may necessitate removal 
of the device. People being considered for either procedure should be assessed and 
managed at a specialist center with experience of performing these procedures. If an 
ABS is to be used, there are special arrangements that should be followed, as indi
cated in NICE interventional procedures guidance 66." 

~ CONCLUSIONS 

The role of the ABS must be put in perspective along with the other new minimally 
invasive approaches to anal incontinence, namely, SNS. 
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14 Sacral Nerve 
Stimulation 
Klaus E. Matzel 

~ INDICATIONS/CONTRAINDICATIONS 

Operative intervention for fecal incontinence should only be considered when con
servative treatments have failed to result in adequate symptom relief. 

The spectrum of indications for sacral nerve stimulation (SNS) is continually evolv
ing. Since its first use for the treatment of fecal incontinence in 1994, its application has 
broadened. Initial indications were a very distinct population: patients presenting with 
fecal incontinence and residual function of a weak, but structurally intact, striated mus
cular anal sphincter and pelvic floor. However, the following findings widened the spec
trum of indications: 

• The e.ffact of SNS is not confined to the muscle relevant to continence. 
• Temporary test stimulation is low risk. 

The result of a positive test stimulation is highly predictive of the clinical outcome 
of chronic therapeutic stimulation. 

Today, test stimulation is liberally used, not only in established indications, but 
also to explore potential new indications, both for specific etiologies leading to 
incontinence and for other pathological conditions of the colorectum resulting in 
functional disorder. Permanent stimulation is directed by the clinical effectiveness 
of test stimulation. 

Test stimulation is used on a pragmatic trial-and-error basis as it is clinically effi
cient and minimally invasive and because no other reliable clinical or physiologic 
predictor for a positive outcome of chronic SNS with a permanent neurostimulation 
device exists. 

Patients are appropriate for test stimulation if they have existing, even if residual, 
voluntary anal sphincteric function or existing reflex sphincteric activity, indicating 
a nerve-muscle connection (confirmed by intact anocutaneous reflex activity, refl.ex 
contraction during sneezing or coughing, or a muscle response to pudendal stimula
tion with the St. Mark's electrode). 

Permanent stimulation with a fully implanted device is usually indicated if the trial 
stimulation results in >50% improvement symptom. 

135 
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In addition to general contraindications (unfit for surgery or prone placement, 
bleeding diathesis), contraindications for test stimulation and implantation of the per
manent device include the following: 

• Pathologic conditions of the sacrum preventing adequate electrode placement (such 
as congenital malformations) 

• Skin disease (especially septic) at the area of implantation 
• Micturition disorders that are considered conb:aindications for SNS 
• Pregnancy 
• Psychological instability, mental instability, or retardation that would impede under

standing and handling the device programmer 
• The presence of devices incompatible with the implanted neurostimulator (cardiac 

pacemaker or implantable defibrillator) 
• The need for magnetic resonance imaging (MRI) in diagnosing or treating any other 

medical condition (the currant generation of stimulation systems is not MRI
safa). 

U PREOPERATIVE PLANNING 

Preoperative planning is pragmatic and algorithmic. The decision making relies solely 
on documentation of the pretreatment bowel pattern and its change during temporary 
stimulation. It is helpful to know whether the patients retain voluntary sphincter/pelvic 
floor contractions or if refiax contraction can be provoked by a pin-prick test or cough
ing or sneezing. If both are missing, SNS is lass promising. 

Success of treatment (and of test stimulation) depends on appropriate electrode 
placement: preoperative sacral imaging in two planes will identify individual variances 
in bona anatomy and sacral foramina configuration. Preoperative bowel cleansing is not 
necessary. 

For implantation of the permanent device, the position of the implantable pulse 
generator (INS) should be discussed with the patient and marked preoperatively. The 
patient must be able to reach it with the handheld programmer to activate and deacti
vate it or to change stimulation amplitude in a preset range. Interference with personal 
habits or clothing should be avoided. 

(9 SURGERY 

Concept 
Permanent SNS is indicated if trial stimulation results in symptom relief. Usually, a 
50% reduction in the number of incontinent episodes or days with incontinence is 
considered adequate. The trial must be long enough to confirm these changes. 

The SNS procedure consists of three steps: 

• In the first diagnostic stage, acute percutaneous nerve evaluation (PNE), the accessibil
ity of the narve/s through the sacral foramen and the feasibility of electrode placement 
are determined. 

• PNE assesses the relevance of each sacral spinal nerve to anal sphincteric contraction 
and anal canal closure/pelvic door contraction. This information can help perform 
the following: 
• Distinguish between the true functional capability of the striated anal sphincteric 

muscles and the patient's ability to make full voluntary use of them 
• Identify the individual pattem of peripheral innervation and demonstrate indi

vidual differences of the somatomotor/somatosansory innervation 
• Detect and determine the site of a possible lesion of the peripheral anal sphincteric 

nerve supply 
• Identify the optimal site for future stimulation 
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In the second diagnostic step, the therapeutic potential of stimulation is assessed by 
tsmpararily stimulating the sacral nerve identified during acuts testing. AB a therapBUtic 
trial, it serves to select patients who may benefit .&om permanent neumstimulation. 
In the third step, the aims is to improve symptoms permanently with continuous 
low-frequency stimulation. 

PNE and permanent implantation can be performed under local or general anesthesia. 

If general anesthesia is used, muscle relaxants must be avoided. They will suppress 
the motor reaction when the sacral nerves are stimulated and complicate identifica
tion of the optimal position for the electrode. 
If local anesthesia is used, accidental blockade of the relevant sacral spinal nerves must 
be avoided, SB the technique of electrode placement depends on a conducting nerve. 

Anatomy 

Technically, the most important part of the procedure at all stages- acute testing, 
subchronic test stimulation, and permanent implantation-is the appropriate placement 
of the electrode. It should be positioned close to the exit of the sacral spinal nerves 
through the ventral opening of the sacral foramen, at the site where the nerves enter 
the pelvic cavity and proximal to the formation of the sacral plexus. 

Distinct, palpable, bony anatomic landmarks help identify the sacral foramina. Most 
commonly, Sa is used for stimulation; during the procedure, it is also used SB a refer
ence site for orientation to place electrodes on S4 or S2. 

The following landmarks help identify the foramina (Fig. 14.1): 

The spinal processes mark the midline. Variations can occur, mostly distally. 
The S3 foramen level is located medial to the upper edge of the greater sciatic notch. 
The S3 foramen level (upper edge) corresponds to half the distance between the upper 
edge of the sacrum (lumbar4!acral junction) and the tip of the coccyx. 
The S4 level COITesponds with the sacral crest. Soft tissue coverage is least at S4 level. 
The foramina are located 1-2 em from the midline, which is marked by the palpable 
spinal processes. (The arrangement of the foramina relative to the midline may vary 
from parallel to a more V-shaped pattern.) 

• The distance between the levels of the sacral foramina is approximately 1.5 em. 

Neurostimulatian Devices for SNS: Main Components 

• Test Stimulation Lead, Medtronic Model305i': Unipolar lead designed to be implanted 
adjacent to the sacral nerve for temporary stimulation. 
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• InterStim.11 1lned Lead, Medtronic Model 3889: A quadripolar in-line lead containing 
four cylindrical electrodes equal in length and spaced equidistantly. The lead has tines 
and marker bands. The tines anchor the lead, and the marker bands indicate lead depth 
and tine deployment during percutaneous implantation with a lead introducer. 

• InterStim11 Tined Lead, Medtronic Model 3093: A quadripolar like Model 3889, but 
with a di.fferent electrode arrangement. The lead contains three cylindrical electrodes 
equal in length and spaced equidistantly and one extended (coiled) electrode approx
imately three times longer than the other three cylindrical electrodes. 

• InterStim11 Implantable Neurostimulator, Medtronic Model 3023: A neurostimulator pro
ducing electrical pulses for stimulation with a variety of parameters, modes, and polar
ities. The implantable neurostimulator connects with an extension Model3095, and the 
extension lead connects with a lead through which a stimulation program is delivered. 

• InterStim<IO II Implantable Neurostimulator, Medtronic Model 3058: Like Model 3023 
above, a neurostimulator producing electrical pulses for stimulation with a variety of 
parameters, modes, and polarities. However, this is smaller, carries a smaller battery, 
and does not require a connecting cable to the electrode lead. 

• N'Vision Clinician Programmer, Medtronic Model 8840: Used by physicians with an 
8870 Application Card (software) to program and communicate via telemetry with an 
InterStim or InterStim II neurostimulator. 

• iCon Patient Programmer, Medtronic Model3037: To use with the InterStim (3023) or 
InterStim II (3058) neurostimulator. This handheld unit allows the patient to turn the 
neurostimulator on or off, change preset programs, adjust the amplitude within preset 
limits, and check. the status of the neurostimulator and programmer batteries. 

Patient Positioning 
The patient is positioned prone (if fiuoroscopy with lateral imaging of the sacrum is 
used on an X-ray-capable operating table). 

• The pelvis is elevated and supported. The legs and feet are fixed, but should be mov
able, as concomitant movements of the ipsilateral leg and foot during stimulation may 
aid electrode placement (Fig. 14.2). 

• The buttocks are taped to allow visual access to the anus and perineum. Taping 
should not be so tight as to counteract stimulation-induced contraction of the anus 
and the pelvic fioor, which can be delicate. 

• The operative field (sacrum and buttock.) is draped and sterile. 
• Visualization of a motor response of the anus and perianal area, as well as the feet, 

must be ensured. 
• Perioperative antibiotic prophylaxis is advised for implantation of permanent 

devices. 

Acute Percutaneous Nerve Evaluation 
For acute PNE, needle electrodes (Medtronic Model 041828 or 041829 Foramen Nee
dles), not isolated at the tip and top, are inserted into the dorsal sacral foramina of the 

Figura 14.2 Patient positioning: pelvic 
floor, anus, and feet must be visible. 
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Figur• 14.3 Acute needle electrode 
insertion: 1.5 em cephalad tD the furamen. 

potentially relevant nerve-most commonly S3, but also S2 and S4. Placement is mainly 
guided by sacral bony landmarks and can be supported and confirmed by fiuoroscopy. 

• Identification of the sacral foramina: A distinct sensation of entering the dorsal open
ing of the foramen, perforating rigid ligamentous structures (as compared with hitting 
the periosteum of the sacrum), will be experienced. 

• Needle electrode positioning: The angle of insertion should be acute to minimize the 
risk of nerve or vascular damage, which is 60 degrees at the level of the skin (Fig. 14.3). 
As the needle has to cross soft tissue before entering the foramen, its entrance point 
should be cephalad to the position of the foramen. 

• Optimizing positioning: Once the foramen is entered, the needle electrode should be 
moved in a ventral direction (or back) with intermittent stimulation of graduated 
amplitude (beginning with low amplitudes). Gentle movements in millimeter steps 
with intermittent stimulation will help optimize positioning. Markers on the needle 
electrode indicate the depth of placement. 

• Response to stimulation: A motor response of the pelvic door and the anus (if general 
anesthesia) or a sensory response (if local anesthesia) will optimize the positioning 
of the needle electrode. 

Although the effect of stimulation on the pelvic floor and the lower extremity activ
ity may vary among individuals, the following motor responses are generally typical: 

• S2 stimulation results in a clamp-like contraction of the perineal muscles and an 
outward rotation of the ipsilateral leg. 

• S3 stimulation leads to contraction of the levator ani and external anal sphincter, 
resulting in a bellows-like movement and circular contraction of the anus, along with 
plantar fiexion of the first and second toes. 

• S4 stimulation produces a bellows-like contraction of the levator ani and circular 
contraction of the anus without movement of leg, foot, or toe. 

Concomitant reactions of the leg/foot/toe can be observed, but are not essential. 
Their presence does not indicate a superior position of the electrode or a better clinical 
outcome. 

If a sensory response is used to guide the placement of the electrode, it can range 
from a tingling "pins-and-needles" sensation to the perception of a contracting muscle 
in the perianal, anal, perineal, or vaginal area. 

The electrode position is optimal when the motor/sensory response is most pro
nounced and the applied current is lowest. 

If acute PNE successfully elicits the required reaction, an electrode is inserted for 
subchronic PNE. Therefore, the inner stylet of the needle electrode is removed, while 
keeping the needle sheath in the position. 
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Subchronic PNE 

Two technical options are available for assessing the clinical effect of temporary stimu
lation before permanent implantation: 

1. A temporary, percutaneously placed, test stimulation lead (or multiple leads) 
(Medtronic 041830, Temporary Screening Lead), which will be removed at the end 
of the trial period. 

2. The so-called tined lead, a quadripolar electrode placed operatively (Seldingar tech
nique) with the aid of fluoroscopy. If testing is clinically successful, this electrode 
will remain in place for permanent stimulation. This procedure is stage 1 of the "two
stage implant" 

After acute PNE, the needle stylet is removed, but the needle sheath stays in place. 

• For a temporary electrode, it will be inserted through the sheath of the placed needle 
electrode and maneuvered to the appropriate sacral nerve. Intermittent stimulation is 
used to confirm positioning. The sheath is then withdrawn and the electrode is 
secured by adhesive dressing and its position again confirmed by stimulation and 
radiography, either intraoperatively with fluoroscopy or postoperatively with a two
plane sacral radiograph or fluoroscopy. 

• If the "two-stage" option is used, an introducer guide is placed after placing a stylet 
through the sheath of the needle electrode and removing the sheath, to direct the 
placement of the quadripolar tined lead electrode (details are given below). 

For screening, both types of electrodes are connected with an extension cable to an 
external pulse generator (Medtronic Screener 3625) (Fig. 14.4). The "two-stage" option 
has an extension cable connected to the electrode at the location of the future placement 
of the INS and tunneled percutaneously, usually to a site remote from the future posi
tion of the INS (most commonly the contralateral side) (Fig. 14.5). A sterile dressing is 
used to decrease the risk of infection at the skin or perforation of the extension cable 
during the course of the test stimulation. 

Stimulation Setting 

With temporary electrodes, only unipolar test stimulation with the external stimulator 
is possible. The parameters used are the same as for permanent stimulation (see below). 

(External) 
Rubber ground pad 

Test 
stimulator 

figure 14.4 Test stimulation with temporary 
electrode connected tD an external pulse 
generator with ground pad. 



Connection of lead 
and percutaneous 

extension 

Percutaneous 
extension exit site 
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Figur• 14.5 Test stimulation with 
tined lead electrode connected with 
an extension cable to an external 
pulse generator. No ground pad 
needed. 

If multiple temporary electrodes have been placed, the one with the best sensory/motor 
response and the lowest threshold is chosen. At the end of the screening phase, the 
percutaneously placed temporary test stimulation lead is removed and a permanent 
system consisting of an electrode and INS is implanted. This step is usually performed 
several weeks after screening to ensure intact skin conditions. 

If a tined lead has been placed as the first stage in the two-stage procedure, uni- or 
bipolar stimulation can be applied by setting the external pulse generator accordingly; 
bipolar stimulation is preferred. If the test is successful, the percutaneous extension is 
removed and only the INS is added (the second stage of the two-stage implant). If the 
test fails, the tined lead is removed by oparative intervention: the elecb:ode is exb:acted 
after skin incision and exposure of its entrance into the soft tissue covering the sacrum 
dorsally fluoroscopy is advised to ensure complete removal of the elecb:ode. 

During the test stimulation, patients are instructed to intarrupt stimulation only for 
defecation and micturition. Bowel habits are documented with standardized bowel dia
ries and compared with similarly documented pretreatment levels. 

Permanent Implant 
When test stimulation demonsb:ates a 50o/o improvement in symptoms, permanent SNS 
is usually considered. 

• The electrode is inserted with a minimally invasive Seldinger technique. Intraopera
tive neurostimulation and fluoroscopy are used to direct placement. 

• After positioning the needle electrode close to the site where the target nerve enters 
the pelvic cavity the needle is removed, leaving the sheath in place; through this a 
stylet is placed to guide an inb:oducer. To enter the skin with the introducer usually 
a skin incision is placed. This should be sufficiently long to adequately cover and 
bury the electrode, which will be bent in this position. The depth of inb:oducer place
ment is guided with a radiopaque marker close to its tip. The position of the inb:o
ducer is monitored by fluoroscopy (Fig. 14.6). 

• Once the inb:oducer is in the required position (radiopaque marker in the lower third 
of the sacral canal), the stylet is removed and the tined lead quadripolar electrode 
lead is pushed in (Fig. 14.6). 
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Figure 14.& Placement af the tined 
lead electJode \."ith fluoroscopy. 

• The electrode lead carries four electrode contacts, each of which can be individually 
stimulated. Intermittent stimulation and imaging optimize positioning. Ideally, the 
electrode should be parallel to the nerve (Fig. 14.7) in a caudolateral position with 
all four contacts resulting in an adequate motor/sensory response at low-amplitude 
stimulation. The introducer permits only ventral or dorsal movement If a diHerent 
direction is required, the procedure must be restarted with the needle electrodes 
placed at a different angle. 

• When positioning is optimal, the electrode is anchored: the introducer is gently with
drawn and the tines of the lead unfold to fix the electrode in the surrounding tissues 
(Fig. 14.8). 

• The pulse generator (INS) is then placed in a subcutaneous pocket, most commonly 
in the buttock, medial to the dorsal axillary line, distant from prominent bone struc
tures, such as the iliac crest. The position should be preoperatively discussed with 
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the patient and marked. The skin incision and subcutaneous dissection for the pocket 
should be large enough to cover the INS, but not so wide as to permit device rotation. 
In patients unable to reach around the buttocks to place the handheld programmer 
above the INS, the pocket can be placed in the abdominal wall. 

• 1\vo INS models are CUITently available (as mentioned earlier): a smaller one with a direct 
connector to the electrode; and a larger one, requiring the use of an additional connecting 
cable. Either way, the electrode or the connecting cable is tunneled with a tunneling 
device subcutaneously to the position of the INS. Care should be taken to avoid proxim
ity of the electrode/ connecting cable track to bony structures. If a tined electrode has been 
used for test stimulation it will remain in place and be connected after removal of the 
percutaneous extension that connected it to the extemal pulse genemtor. 

• After connection with the electrode/connecting cable, the INS is buried in the pocket 
but should not be sutured to the muscle. Care must be taken to place the INS with 
the nonisolated surface facing upward to ensure programming. Redundant connecting 
cable/electrode should be placed around or behind the INS, but not in front of it to 
avoid interference with programming. The INS pocket is closed with a subcutaneous 
and skin layer of sutures. 

During the operative placement of the electrode and the INS the electrode's position 
can accidently be changed by any manipulation. Repeated stimulation is recommended 
to ensure that this has not occurred and to confirm the function of the various implanted 
hardware components. 

Bilateral implantation of foramen electrodes is uncommon, as it has not been system
atically proven to be more effective than unilateral stimulation. However, it may be chosen 
if it improved the outcome of the screening phase. Bilateral electrodes can be connected 
to two single INS devices or to a dual-channel INS that allows separate programming. 

POSTOPERATIVE MANAGEMENT 

• The INS should be postoperatively imaged to serve as a reference if complications 
occur and dislodgement is a concem. 
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A 

c 
Figur• 14.7 A. Position af the electrode: schematic drawing. B. X·ray, anteroposterior and lateral view. C. Position af the electrode: 
schematic drawing. D. X·ray, lateral view. 

• The pulse generator is activated early in the postoperative course, usually on the day 
of surgery. Patients must be able to cooperate because the programming is largely 
based on their perception of the stimulation effect. 

• For the screening phase, unipolar stimulation is applied (a.s mentioned earlier) if 
temporary electrodes are used: usually frequency of 14Hz, pulse width of 210 micro
seconds, continuous stimulation. The intensity is directed by patient perception: most 
commonly, a. tingling, twitching sensation in the anal, perianal, perineal, or vaginal 
area. (or a. combination). 

• For screening with a tined lead electrode, bipolar stimulation can be applied with the 
external pulse generator. The contact electrodes on the tined lead are programmed 
accordingly (as follows). 



Previous position of 
the depth marker of 
the introducer 
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Figur• 14.8 lined lead fixed. 

For permanent therapeutic SNS, programming is based on the following principles. 

• Each of the four electrode contacts of the tined lead can be programmed as anode, 
cathode, or neutral (switched off). In addition, the pulse generator can be programmed 
as anode or neutral. 

• Bipolar stimulation is preferred to unipolar stimulation. 
• Programming should be structured and documented, following an algorithm in the 

selection of the best parameters. 
• The electrode combination most effective with regard to required intensity and the 

patient's perception of sensation or muscle contraction of the perineum and anal 
sphincter is chosen for permanent stimulation and has commonly been found to 
be: pulse width, 210 microseconds: frequency, 15 Hz: cylic (e.g., on:off, 5:1 sec
onds), or continuous stimulation. Parameter setting is done 'With the programmer 
by telemetry (Fig.14.9). 

Figure 14.9 System components: tined lead 
electtode, lnterStim II pulse generator. 
I Courtesy of Medtronic, Inc.) 



146 Part IV Operations for Fecal Incontinence 

• The intensity of stimulation is usually adapted to be above the individual patient's 
perception of muscular contraction or perianal sensation and is adjusted if necessary. 
Subsansory threshold stimulation has bean shown to be effective also. 

• Patients are instructed to interrupt stimulation with the handheld programmer only 
for defecation and micturition. Urinary side effects such as retention and hydrone
phrosis have been reported with un:intenupted stimulation. 

• Patients can decrease or increase the intensity of stimulation in a preset range. This 
variation is usually done to ensure that the device is working (as adaptation to the 
perception of stimulation can be observed), and to adapt stimulation to variations in 
body positioning, such as decreased intensity during nighttime in a sleeping posi
tion, and to adjust to insufficient clinical effectiveness. 

• SNS therapy requires maintenance. A relevant portion of patients will require read
justment of the stimulation parameters to ensure constant optimal therapeutic effec
tiveness during follow-up. 

,_) COMPLICATIONS 

• Battery life of the INS is limited: battery size, current amplitude, and stimulation 
usage mainly determine lifespan, ranging from 4 to 7 years. A cycled program (alter
nating on and off for a set duration) or switching off the generator at regular intervals 
(such as during sleep) helps prolong it As the current versions of the INS do not 
include rechargeable batteries, the INS needs to be exchanged in a minor surgical 
intervention once the battery is drained. 

• The INS and the electrodes are sensitive to magnetic fields and the manufacturer 
recommends removal if an MRI is needed. The device is also sensitive to unipolar 
cautery, and hence bipolar cautery is advised for surgical interventions. 

• The most frequent complications associated with chronic SNS are loss (or lack: ina
bility to reproduce the therapeutic eHect achieved during PNE) of efficacy in an 
estimated 12%, pain in 13o/o, infection in 4o/o, and adverse stimulation effects. 

• In general, one must establish whether the complication is a result of the treatment
either mechanical or functional. The latter can often be corrected by reprogramming. 
Even if a slight dislodgement of the electrode is involved, the arrangement of the 
contacts at the tip of the electrodes allows stimulation fields of various sizes and 
shapes, which may compensate for a minor dislodgement. The reprogramming should 
always be done in a structured manner. The algorithm of reprogramming is the same 
if adverse or uncomfortable stimulation effects occur. 

• If relevant electrode migration has occurred and reprogramming is ineffective, revi.
sional surgery with repositioning is unavoidable. If potential loss of efficacy due to 
other (not mechanical) causes is suspected, reimplantation of a new electrode to a 
stimulation-naive sacral spinal nerve is advised. 

• Pain during therapy can also result simply from the presence of the device or from 
stimulation. To exclude pain owing to stimulation, the INS should be switched off 
for a period of time to clarify whether the pain is caused by the current. 

• Infections are rare and are usually apparent from clinical signs such as redness, 
warmth, and discharge. If not resolved with adequate antibiotic therapy (covering 
Staphylococcus aureus), removal of the device-most commonly the complete 
device-is unavoidable. Once the infection has been overcome, reimplantation of a 
new system can be considered. 

• In general, serious complications requiring device removal are rare (<5%), mostly 
prompted by infection or device malfunction. 

~ RESULTS 
Since its first use in treating fecal incontinence, the clinical efficacy of SNS has been 
confirmed with reproducible results in multiple studies. These studies vary regarding 
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~ CONCLUSION 

SNS has evolved to become an established treatment for fecal incontinence. 

• The therapy is minimally invasive and relatively low risk. 
• Patient selection is based on a therapeutic trial phase, which-if clinically efficient-is 

highly predictive of the outcome of permanent stimulation. 
• The rasults of SNS are reproducible, and an increasing body of evidence indicates 

sustainability. 
• The therapy requires maintenance. 
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lt.. INDICATIONS/CONTRAINDICATIONS 

Rectal prolapse is a distressing condition that is usually associated with incontinence 
and bowel dysfunction. There are multiple operations that correct the anatomical dis
ability with the possibility of improving the function. The Delorme procedure is one of 
the modalities of treating full thickness external rectal prolapse. In elderly patients and 
those who are not fit for major operations, the Delorme procedure has low morbidity 
and mortality rate compa.rad to the other available procedures. It can also be offered to 
those patients who do not wish to go through a major procedure for reasons other than 
fitness. 

The Delorme procedure should not be offered to patients with intemal prolapse or 
intussusception or, as per the author's experience, those individuals in whom the dis
tance between the distal part of the prolapse and the dentate line is flxed (due to previ
ous surgery [e.g., procedure for prolapse and hemorrhoids], phenol injections, low 
rectal or anal pathology) or if the distance from the dentate line to the distal part of the 
prolapse is longer than 3 em. It is also contraindicated for those patients who suffer 
from diarrheal bowel dysfunction and those individuals who cannot be properly posi
tioned on the operating table. Attention should be paid to patients who suffer with 
intla.mmatory bowel diseases and those patients with a history of rectal irradiation, but 
each case should be individualized. 

Patients should be made aware of the high recurrence rate, the possibility of redoing 
the procedure if needed and the fact that not much assurance can be given regarding the 
improvement of continence. 

~ PREOPERATIVE PLANNING 

Patients who are offered the Delorme procedure for rectal prolapse should be fully 
investigated in order to exclude other colonic pathologies that can precipitate rectal 
prolapse such as low sigmoid or rectal tumors. Other than the full office (outpatient's 
clinic) assessment including digital examination, rigid sigmoidoscopy, and proctoscopy, 
patients should have an appropriate endoscopic examination (flexible sigmoidoscopy 
or colonoscopy) or a barium enema. Anal physiological studies and endoanal ultra
sound tests are not a mandatory part of our routine preoperative assessment 

Perineal Prolapse 
Repair 

141 
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Patients should be given information leaflets, be well informed and consented about 
the procedure and told that the main objective of the procedure is treatment of the 
external rectal prolapse. 

Two phosphate enemas administered 2 hours before the procedure are used for 
bowel preparations. Additional enemas can be given as necessary. 

Prophylactic antibiotic are administered upon induction of general endotracheal 
anesthesia (the authors use gentamicin and metronidazole). Thromboembolic prophy
laxis should be routinely employed in all patients. In general sequential compression 
stockings and if not medically contraindicated heparin or low molecular weight heparin 
may be employed. 

& SURGERY 

Anesthesia 
The Delorme procedure is amendable to dillerent modalities of anesthesia. Although 
general anesthesia is the most preferred modality, it is safe and acceptable to use spinal 
anesthesia. High-risk patients can have the procedure under caudal block or even local 
anasthesia with or without intravenous sedation. 

Positioning 
The author usually carries out the Delorme procedure with the patient in Lithotomy 
position. However the procedure can also be performed while the patient is in the 
prone jackknife or even the left lateral (SIMMs) position. The choice of position 
should be based upon the patient's ability to be in the surgical position for the 
duration of the operation, surgical access and patient's cardiac and respiratory 
needs. 

Urinary bladder catheterization should be initiated under aseptic conditions. 

Technique 
1. Using the lone star circular retractor the anal verge is retracted in a circumferential 

pattern and the full prolapse is reproduced. The submucosal space is injected with 
1:3,00,000 solution of normal saline with adrenaline in order to facilitate the sep
aration of the mucosa from the rectal muscular tube. Using the diathermy blade 
the mucosa is circumferentially stripped holding its edge with a tissue forceps. 
This initial incision is made at a distance of approximately one centimeter cepha
lad to the dentate line. Diathermy scissors or dissecting scissors can be used. Any 
blood vessels encountered at this stage can be controlled using diathermy forceps 
(Fig. 15.1). 

2. The mucosal and submucosal plane can be easily identified due to the solution 
injected in this space. The edges of the mucosa tube are held with gentle traction 
applied to facilitate further dissection. Avoidance of holes in the mucosal tube or 
injury to the muscle will facilitate the progression of the dissection. Further injec
tions of the adrenaline solution may make the dissection easier. This process should 
continue till the apex of the intussusception is reached and the mucosal. layer become 
adherent to the muscular layer. (Fig. 15.2) 

3. At the apex of the prolapse a small incision is made in the mucosal tube at the ante
rior midline and the muscular plication commences. The authors prefer to use 2/0 
Proline. Plication sutures are placed &om the dentate line toward the apex of the 
prolapse including the dentate line mucosa and the proximal rectal mucosa at each 
end of the plication suture. The suture incorporates 1 em of muscle with each pass 
and progresses another 1 em to the point of next passage in a vertical line along the 
muscular tube. The suture is tagged with an artery forceps and hung on the circular 



figura15.1 

Rectal prolapse 

retractor; this proCildUI'9 is repeated at the posterior midline, left lateral and right lat
eral positions. The mucosa is then excised and sent for histology. The plication step 
is repeated between the quadrant sutures taking the number of vertical plication 
sutures to eight in total. These sutures then are tightened up and held on the artery 
forceps hanging on the retractor before being tied. (Fig. 15.3) The prolapse will be fully 
reduced and the plicated rectal tube will be sitting at the level of the sphincters. 

Figura15.2 
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figur•15.3 

4. The mucosal gaps at the rectoanal anastomosis are closed now using 2/0 Monocryl 
inteiTUpted sutures. During the procedure, small muscular tears are included in the 
plication sutures and if a major defect inadvertently occurs, the surgeon may abandon 
the procedure and convert it to an Altem.eier procedure. 

POSTOPERATIVE MANAGEMENT 

Postoperative Plan 
The postoperative plan is as follows: 

• Analgesia: If the patient is under general anesthesia a pudendal block can be per
formed at the end of the operative procedure. Oral analgesia should be introduced 
early in the form of regular paracetamol and nonsteroidal analgesics. Patient control
led analgesia can be used but is rarely required. 

• Prophylactic antibiotic:s: The patient is given extra two doses of oral Metronidazole. 
• Thromboembolic prophyla:xss: TEDS stockings and daily heparin or low molecular 

weight heparin should be offered to all patients until discharge unless there are con
traindications. 

• Normal activities: Patients should commence a regular diet as soon as possible, and 
early mobilization is encouraged. The urinary catheter should be removed at the end 
of the first postoperative day. If the patient is well, passing urine after removing the 
catheter, and opening their bowel normally, discharge from hospital should be con
sidered. 

,_) COMPLICATIONS 

Complications are uncommon, although self limiting bleeding and hematoma formation 
can take place. If significant bleeding continues, an examination under anesthesia is 
important for proper examination. Oversewing any bleeding points will provide satis
factory hemostasis. Although sepsis is rare, if it is suspected a CT scan or an MRI are 
indicated. Postoperative changes can make the radiological diagnosis of pelvic sepsis 
difficult. In that circumstance, empiric antibiotic therapy should be started and surgical 
intervention should be considered, if there is no improvement An examination under 
anesthesia with transanal drainage of any septic focus may be indicated. 
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3 RESULTS 
Prolapse repair using the Delorme procedure has a high recurrence rate (15o/o) in com
parison to other prolapse operations but it delivers a high patient satisfaction rate. Both 
continence and quality of life may significantly improve. 

~ CONCLUSIONS 

The Delorme procedure is a simple safe operation which can be considered in patients 
of all ages. It can help soma patients to regain continence due to improvement in anal 
sphincter physiological function. The problem of a high recurrence rata is balanced by 
the possibility to repeat the procedure as needed. It is a procedure that can be taught 
easily to trainees with anticipated good outcome. 
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16 Altemeier 
Dana R. Sands 

The optimal treatment of rectal prolapse has been debated for centuries. Numerous 
abdominal and perineal procedures have been described in the literature, which 
lead us to conclude that the "best" repair is one that is tailored to the individual 
patient. Many considerations are necessary to determine the correct approach, the 
most obvious being the patients' age and any coexistent comorbidities. Perineal 
approaches are invaluable for management of this problem in the elderly popula
tion. 

Perineal approaches have traditionally been associated with higher recurrence rates, 
yet some of the more recently reported recurrence rates have been comparable to 
abdominal approaches (1-3), with the overall impression that this improvement is 
attributable to the addition of a levatoroplasty (4--7). Since the incidence of rectal pro
lapse is at its highest in the fifth, sixth, and seventh decades of life, the drawback of a 
higher recurrence rate is balanced by the reduction in perioperative morbidity. It is 
therefore necessary to appropriately counsel patients regarding a higher likelihood of 
recurrence, such as those undergoing a perineal procedure as a primary or repeat oper
ation for the treatment of prolapse (4,8-12). 

PERINEAL RECTOSIGMOIDECTOMY 

First described by Mikulicz in 1889 (13), the perineal rectosigmoidectomy was subse
quently advocated by Miles in 1933 (14). It was ultimately championed in the United 
States by Altemeier and Culbertson in the late 1960s, early 1970s and therefore now 
bears the eponymous name of Altemeier (15-17). 

Traditionally, the Altemeier procedure involves a full thickness resection of the 
rectum, starting 1 em proximal to the dentate line and can often include resection up 
to the sigmoid colon. The bowel is first everted and the prolapse is reproduced (Fig. 
16.1). Following this maneuver, a full thickness incision is made 1-2 em proximal to 
the dentate line (Fig. 16.2). Proximal dissection is undertaken until the peritoneal her
nia sac is identified and opened (Fig. 16.3). This step is crucial in allowing the surgeon 
to assess the amount of sigmoid redundancy. The mesentery is sequentially divided 
until there is no further redundancy noted. This process is greatly expedited with the 
newer vessel sealing devices. Once all of the redundant bowel has been removed, the 
prolapse is amputated (Fig. 16.4). An anterior levatoroplasty can be performed at this 
point. The anastomosis is then performed (Fig. 16.5). 
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Figur•16.1 

Figure 16.2 

Figure 16.3 
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Figur•1U 

Perineal rectosigmoidectomy is the operation of choice for patients with an incar
cerated, gangrenous rectal prolapse. In male patients, one of the most important com
plications has been sexual dysfunction secondary to extensive pelvic dissection and 
posterior rectopexy procedures, leading some surgeons to a recommend a perineal 
approach for young male patients (11,18). 

Table 16.1 lists patients undergoing perineal rectosigmoidectomy with reported 
mortality rates of 0-5% and recuiTence rates from 0 to 16%. One of the most impor
tant modifications to the perineal rectosigmoidectomy has been the addition of 
the levatoroplasty which will be addressed separately. Data listed include studies 
where an additional levatoroplasty was employed and those where it was not 
(1-4,6-8,11,17 ,19-24). 

TABLE 1&.1 

Maltality. Cantin•nc•. Canstiptdian. 
N Study Lftldarpluty ., ... , .. .. 

Altmaiaretll., 197111 106 Ratrospactiva No 0 Notstatad Not stated 
Watbl et al., 1985D 33 Retrospective No 0 61+) Not stated 

221-) 
Prasad at al., 19861 25 Notstatad Yas 0 881+) Not stated 
Williams et al., 1992' 56 Ratrospactiva No 0 461+) Not stated 

11 Yas 911+) 
Johansen et al., 1993'4 20 Not stated No 1(5) 211+) Not stated 
Ramanujam et al., 199422 72 Notstatad No 0 671+) Not stated 
Deen et al., 199411 10 Prospective No 0 801+) Not stated 
Agachan et al., 1997' 32 Retrospective No 0 I+) Not stated 

21 Yes 
Takasua atal., 19998 10 Notstatad Yas 17) 0 I+) Not stated 
Kim et al., 1~ 183 Retrospective No Not stated 531+) 61 (+) 
Kimmins at al., 20011 83 Retrospective Yes(29) 0 871+) 31.7 
Zbar et al., 200~ 80 Ratrospactiva Yas 0 100 I+) Not stated 
Chun et al., 2004a 109 Retrospective Yea 0 1001+) Not stated 
Habr-Gama atal.,211116' 44 Retrospective Yes 0 85.71+) Not stated 
Boccasanta at al., 21111&1' 40 RCT Yas Not stated 1001+) Not stated 
Altomare et al., 200t' 93 Retrospective No 0 471+) I+) 

Yes(73) 

Abbreviltions: f+), improvement {-), wornning. 
*Levltllrpl"ty performed It 1urgeon'1 di1cretion. 

hcu~r•nc•. Fallaw-up. 
t('JII) -· 313) 228 

0 23 

0 Not stated 
6111) 12 

0 
0 28 

416) 120 
1110) 18 
4113) 30 
115) 30 
0 42 

29116) 47 
416.3) 21 
313.8) 22 

18116.5) 29 
317.1) 49 
5112.5) 28 
5125) 41 
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Figur•1U 

PERINEAL RECTOSIGMOIDECTOMY 
WITH LEVATOROPLASTY 

The two main concerns that favor the addition of levatoroplasty include the high rate 
of fecal incontinence, typically reported preoperatively to be between 50 and 75o/o (10), 
and the prevention of recurrent prolapse (2). Because of both, the reduced compliance 
of the colon and resting anal pressure, the addition of a posterior levatoroplasty has 
bean suggested. This restoration of the anorectal angle seams to affect an improvement 
in anal continence (25). Additional benefits of adding the levatoroplasty include a lower 
rate of recurrence in the short term and therefore also a longer recurrence-free interval 
(8). Unfortunately, many reported series includalevatoroplasty performed at the discre
tion of the operating surgeon making it difficult to determine the value of levatoroplasty 
in recent series (1,24). 

The surgeons at Cleveland Clinic Florida compared the results of parineal ractos
igmoidectomy with and without anterior levatoroplasty in 109 patients (22). Recurrence 
rates in patients with rectosigmoidectomy alone were 20.6o/o compared to 7.7% with 
the addition of a levatoroplasty. In this study, levatoroplasty also increased the mean 
time to recurrence dramatically from 13.3 months to 45.5 months. 

Agachan et al. (8) compared the outcomes of patients undergoing the perineal rec
tosigmoidectomy alone, with a levatoroplasty and the Delorme procedure. No signi6.
cant diffarance in hospital stay was observed among the three groups. All patients 
experienced an improvement in their incontinence scores, with the greatest improve
ment seen in patients undergoing the perineal rectosigmoidectomy with levatoroplasty. 
The recurrence rates were as follows: 38% for the Delorme, 13% for perineal rectosig
moidactomy alone, and 5% for perineal rectosigmoidectomy with levatoroplasty. 

STAPLED VERSUS HAND-SEWN ANASTOMOSIS 

Historically, bowel was anastomosed with interrupted absorbable sutures, although 
modification of the anastomotic technique through use of a circular stapling device has 
been proposed (26-28). Whan utilizing a circular stapling device, the full thickness 
resection should begin 2-3 em proximal to the dentate, since an additional 1 em will 
be removed with creation of the anastomosis. Figures 16.6-16.8 illustrate the technique 
of stapled anastomosis. 0-prolene purse string sutures are placed in the pro:ximal colon 
and distal rectum. After securing them around the anvil and post of the stapler respec
tively, the stapler is advanced into the anus and 6.red. 



Pui'96String suture 
in distal rectum 

Anvil in 
proximal bowei----,'H...o.... 

Pursestring suture 
in proximal bowel 

figura16.6 

figure 1&:1 

'lillii2J!:.._--Tted pursestring suture 
in proximal bowel 
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figur•16.8 

Tied distal suture 

Dentate line 

The application of new technologies in the operating room including next genera
tion instruments for simultaneous cutting and sealing of vessels and the circular stapler 
have been noted to significantly decrease operative time, blood loss and hospital stay 
without compromising pain, time to normal activity, morbidity, or mortality (23). 
Boccasanta et al. published one of the rare randomized control trials in the rectal pro
lapse literature comparing the use of new technologies, including the circular staples 
with hand-sewn anastomosis. There was no statistically significant difference in recur
rence rates (23). In fact, use of the circular stapling device is included in recent series 
(1,24), but the recurrence and complication rates for the two anastomotic techniques are 
not specifically compared. The addition of the c:ircular stapler is a significant time-saving 
device. Further analysis is needed to determine the safety of the use of this technology 
in this procedure. There is some concern regarding the significant size discrepancy of 
the proximal sigmoid colon and the distal rectum. Individual sutures may be better able 
to accommodate the significantly different luminal caliber of these two pieces of bowel. 
AB technologies continue to advance, the incorporation of new operative techniques and 
instruments will potentially improve operative outcomes. This benefit should not be 
overlooked in the patient population served by the perineal rectosigmoidectomy. 

More recently, a technique called the perineal stapled prolapse resection for exci
sion of the externally prolapsed rectum utilizing a linear stapler and multiple firings of 
the curved Contour stapler has been proposed (29). This is not a variation of a true 
perineal rectosigmoidectomy since it does not address the issue of rectal and colonic 
redundancy which is part of the pathophysiology of rectal prolapse. The small series 
of patients (15) and limited follow-up (29) prevent the authors from forming any recom
mendations regarding this procedure at this time. 

~ COMPLICATIONS 

Complications from a perineal proctosigmoidectomy can include anastomotic bleeding 
and pelvic sepsis from anastomotic leak. Risk of leak can be minimized by taking care 
not to pull the bowel too tightly (resecting too much) or ligate the mesentery too far 
proximally, thereby insuring a tension-free, well vascularized anastomosis (6). 

The main disadvantage of a perineal proctectomy is the high recurrence rate, with 
some series reporting recurrences in up to 5(H;Oo/o of patients (30,31). Not surprisingly, 



patients undergoing repeat operation for recurrent prolapse have a significantly higher 
rate of recurrence when the repair is perineal. Steele et al. reported that the abdominal 
approach continued to have significantly lower recurrence rates (39 vs. 13%: P < 0.01) 
when performed for reCUITent rectal prolapse compared with the perineal approach (32). 
While it was also noted that the patients undergoing perineal repair were significantly 
older with a mean age of 71.5 years compared to 58.5 years in the abdominal surgery 
group, the two did not differ significantly in their American Society of Anesthesiologists 
classification (32). The operative approach for patients with reCUITent rectal prolapse after 
an Altemeier procedure is largely dependent on the amount of redundant bowel remain
ing. If there is a significant amount of redundant bowel, a repeat Altmeier procedure 
would be preferred. However, if there is not a significant amount of redundancy, a rec
topexy would be indicated if the patient was deemed medically suitable for an abdominal 
procedure. This sb:ategy allows for removal of the redundant bowel and avoidance of any 
potential devascularized segment of bowel between two pelvic anastomoses. 

Other disadvantages 81'8 poor functional results including incontinence, urgency, and 
soiling secondary to the reduced reservoir capacity of the colon and reduction in the 
anal sphincter function. To counteract the reduction in reservoir capacity, Baig et al. (33) 
described a pouch perineal rectosigmoidectomy. There has been some limited suggestion 
that this may provide better functional results than a straight coloanal anastomosis. 

~ CONCLUSION 

Once it has bean determined that a perineal approach will be used, the decision of 
which technique may be largely personal, based on the operating surgeon's b:aining and 
experience base. Generally speaking, the Delorme procedure is optimally utilized in 
patients limited to a short segment of full thickness prolapse or with a partial thickness 
prolapse. In patients who are a poor operative risk, this represents a safe local approach 
without any violation of the peritoneal cavity. For patients of a more intermediate 
operative risk, a perineal rectosigmoidectomy with levatoroplasty would certainly be 
the operation of choice in patients presenting with full thickness rectal prolapse as it 
has a reduced rate of recurrence and improved functional outcomes relative to the other 
perineal approaches (34). 
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17 Open Lateral Internal 
Sphincterotomy 
S. Alva and Bertram Chinn 

INDICATIONS/CONTRAINDICATIONS 

Indications 

Chronic fissures that fail to respond to nonoperative therapy 
Acute fissures with severe pain 

Anal fissure is a common disorder that results in bleeding and painful defecation. 
It is frequently related to the passage of a hard or a constipated bowel movamenL A 
linear tear is noted in the anoderm. and is frequently seen with gentle retraction of the 
buttocks (Fig. 17.1). Approximately 80-90% of fissures are posterior in location with 
the remainder in the anterior quadrant (1). Occasionally, fissures may be seen in both 
regions. 

Many fissures heal by increasing dietary fiber to soften and bulk the stool, using an 
emollient suppository and warm sitz baths (2). Over the last decade, topical nifedipine 
or nitroglycerin ointments and the injection of Botulinum toxin A into the internal 
sphincter have improved fissure healing by reducing sphincter spasms (3-5). 

In chronic conditions, irritation, itching, mucous, and discomfort may be more 
evident than pain or bleeding. Scarring at the base of the fissul"B, rolled and indurated 
edges, a sentinel skin tag, and/or a hypertrophic papilla suggest that the fissure will not 
heal without surgery (6). A posterior sphincterotomy was once recommended but due 
to a resultant "byhola" deformity, Bisenhammer advocated a lateral intsrnal sphincter
otomy (LIS) for surgical treatment of fissures (2). 

An LIS may also be necessary when pain from an acute fissure is overwhelming. 

Contraindication• 

• Diminished sphincter integrity 
• Inflammatory bowel disease 
• Infections (tuberculosis and syphilis) 
• Leukemia and IDV 

1&3 
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figur• 11.1 Posterior fissure. 

When considering an LIS, individuals with diminished sphincter tone or inconti
nence should be evaluated for their candidacy for alternative therapies. An atypical 
fissure may suggest the presence of other diseases. Fissures in the lateral quadrants 
should raise the concern of inflammatory bowel disease, specifically Crohn's disease, 
tuberculosis, syphilis, leukemia, or HIV. In these situations, treating the underlying 
disease is recommended instead of performing a sphincterotomy. 

V PREOPERATIVE PLANNING 

Routine preoperative evaluation and planning that include a history and physical exam
ination with meticulous attention to the anorectal region should be performed. Although 
a phosphate enema is recommended prior to surgery, discomfort frequently precludes 
its use. If diminished sphincter tone is suspected or if the patient has had prior anorec
tal surgery, preoperative anorectal physiology testing may be helpful. 

(;) SURGERY 

Positioning 

• Prone jackknife position 

The patient is placed in a prone jackknife position. This position allows the surgical 
team full access to the operative field. Retracting 3-in. silk tape that has been placed 
on the buttocks and securing it to the sides of the operating table provides exposure. 
Lithotomy and a left lateral or modified Sims' positions can also be used. 

Anesthesia 

• Monitored anesthesia care (MAC) 
• A 0.25% bupivacaine and 1:200,000 epinephrine 
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Although LIS can be performed under general or regional anesthesia, our preference 
is MAC and a local block. After initially attaining adequate sedation and comfort under 
MAC, a local block with bupivacaine and epinephrine is used. This block provides 
analgesia and allows relaxation of the sphincter to facilitate surgery. The vasoconstric
tive effects of epinephrine will decrease vascularity during the surgery and increase the 
period of postoperative analgesia. 

Initially, 10 ml of the local anesthetic is injected circumferentially into the perianal 
skin and the subcutaneous tissue with a 1.5 in. x 25 gauge needle. A circumferential 
deeper injection into the sphincter is then performed. 'IYPically, a total of 20-30 ml of 
the local anesthetic is needed to complete the operation. 

Whatever anesthesia is selected, patients may benefit from the use of a local block 
that contains epinephrine in addition to the analgesic/anesthetic. Procedures performed 
under general anesthesia still benefit .from the additional sphincter relaxation and hemos
tasis attained with the bupivacaine and epinephrine. The vasoconstrictive effects of 
epinephrine are also helpful in offsetting the vasodilatory effects of a spinal anesthetic. 

Technique 

Confirmation of a fissure and hypertonic/spastic sphincter 
Insertion of a 35-mm Hill-Ferguson retractor with identification of the internal sphinc
ter and intersphincteric groove 
Incision of the perianal skin overlying the intersphincteric groove 
Isolation of the internal sphincter and division under direct vision 
Fissure debridement and excision of a sentinel tag and hypertrophic papilla 
Closure of the sphincterotomy site with interrupted absorbable sutures 

After appropriate positioning and anesthesia are attained., the presence of a fissure 
is confirmed with circumferential examination of the anal canal using a Hirschmann 
anoscope. A 35-mm Hill-Ferguson retractor provides a consistent measure of the diameter 
of the anal canal. Resistance during insertion of this retractor confirms the presence of a 
hypertonic/spastic sphincter and a taught, bank-like internal sphincter is seen (Fig. 11'.2). 
Failure to identify a hypertonic sphincter should prompt further evaluation before a 
sphincterotomy is performed. 

Selection of either the left or the right lateral quadrant for the sphincterotomy is 
contingent upon where the internal sphincter is best noted and whether hemorrhoidal 
tissue would interfere with the operative field. An incision is made at the intsrsphincteric 

Figure n.z Hypertonic inb!rnal 
sphincb!r. 
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figur• 11.3 Mobilization of 
anodenn. 

groove and extended 1.5-2.0 em distally to the perianal skin. A fine, curved hemostat 
is used to mobilize the anodarm off the internal sphincter up to the laval of the dentate 
line (Fig. 17.3). Caution is used to prevent violation of the anodarm since nonhealing 
of this may result in a fistula. The intersphincteric plane is accessed and the internal 
sphincter is isolated with the hemostat up to the dentate (Fig. 17.4). Electrocautery may 
ba used to control small points of bleeding. 

A Buie scissors is used to divide the internal sphincter under direct vision (Fig. 17.5 ). 
Historically, the muscle is divided up to the dentate line. A "tailored" IJ8 may be per
formed by dividing the internal sphincter up to the laval of the proximal extent of the 
fissura (7). If there remains resistance to insertion of the Hill-Ferguson retractor, extension 

Figur•17A Isolation of internal sphincter. 
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Figure 17.5 Divi1ian of intamal1phinctar. 

of the sphincterotomy to the dentate may be needed. Division of the internal sphincter 
beyond the dentate line is unnecessary and inadvisable. 

To facilitate ft.ssure healing, the fibrosis at the base of the fissure is debrided with 
a curette or by obliquely scraping the &.ssure with a scalpel Undermined or rolled edges 
of the fissure should be excised or saucerued. Excision of a sentinel tag or hypertrophic 
papillae is performed if present. 

After hemostasis is confirmed, the LIS site is closed with two or three interrupted 
sutures of 3-0 chromic or Vicryl. A topical hemostatic agent may be left at the fissure 
site. 

POSTOPERATIVE MANAGEMENT 

Patients begin sitz baths on the evening of surgery; a high-fiber diet and/or fiber sup
plements are recommended to maintain a soft and bulky stool. Analgesics are provided 
and patients are informed that postoperative pain typically resolves within 1 week. 
Patients resume activities as tolerated and are expected to return to normal function 
within 2 weeks and fissure healing generally occurs within 4 weeks. 

Abscess 
Fistula-in-ana 

• Fecal incontinence 
• Recurrent and unhealed fissure 

Altered bowel function and continence are not unusual following surgery and are 
accentuated with the use of a high-fiber diet Alterations to control are more likely to 
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l•p•ired Canal heal Persistent Or 
htient Sailing Recurrent 

Adlar Year • Fl.tus(%) Feces('JII) ('JII) Fiuures(%) 

Abcarian 18) 1980 150 0 0 0 1.3 

Marya et al.l9) 1980 100 0 0 0 2 

Ravikumar et al.l10) 1982 60 0 0 5 3.3 

Jensen et al.l11) 1984 30 0 0 0 3.3 

Frezza et al.l12) 1992 134 0 0 0 o.e 
Leang et al.l13) 1994 114 7.9 0 NR 2.6 

Pemikaff and Salvati 114) 1994 500 2.8 0.4 4A 3 

Ramana G et al.l15) 1994 44 9 4.5 4.5 0 

Neufeld OM et al.l18) 1995 112 12.5* 0.9 8.9 2.7 

Oh C et al.l11) 1995 1313 1.5* 0 1.3 

Usatoff et al.l18) 1995 98 7 1 11 3 
Garcia-Aguilar 119) 1996 32A 30 12 27 14 

Hananel and Gardan 120) 1997 265 0.4 0.4 OA 1.1 

Nyam and Pembertan 121) 1999 487 31• 23* 39• 8 
Argov et al.l22) 2000 2108 1.5* 0 1 

Richard et al.l23) 2000 38 0 0 0 0 

Casillas and Hulll24) 2005 298 4.4 2.8 NR 5.11 

"Impaired control report&d as tamporary. 
NR - not reported. 

occur with flatus than feces (Table 17.1). These symptoms are expected to resolve dur
ing the postoperative period. Persistent and recUITent &ssures are also infrequent and 
depending upon clinical findings, may require an additional limited sphincterotomy on 
the contralateral side or an advancement flap. Abscess formation is uncommon with an 
open LIS since any collection of fluid will likely decompresses through the surgical 
incision. Fistula formation is also uncommon and may be due to incision or compro
mise of the anoderm. 

{, CONCLUSION 

Open LIS is a safe surgical option for the treatment of anal fissures. Most are performed 
due to chronic symptoms despite nonoperative management but occasionally, an LIS is 
necessary in the acute setting when pain is severe. 
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18 Sphincter-Sparing 
Surgical Alternatives in 
Chronic Anal Fissure 
Andrew P. Zbar 

Introduction 
It is only in the last few years that it has been recognized that conventional open lateral 
internal anal sphincterotomy (LIS) for chronic anal fissure (CAF) has been associated 
with a significant incidence of functional impairment adversely affecting the patient's 
quality of life (1,2). This relatively poor functional result is somewhat unpredictable 
(3), where definitive preoperative imaging by our group has shown relatively poor coro
nal internal/external anal sphincter (EAS) overlap in some patients with preexistent 
EAS atrophy, suggesting that in such selected cases, that conventional open LIS may 
render the distal anal canal relatively unsupported and lead to expected postoperative 
fecal seepage (4). This approach towards more routine coronal sphincter imaging in 
patients with topically resistant CAF is not practical, however, except in selected cases 
where the clinical impression would be that LIS may particularly render continence at 
risk. This finding has been coupled with significant concerns regarding the use of rou
tine LIS (however, that is performed) in multiparous patients who present with anterior 
anal fissures where there may be an expectation of coincident EAS damage, as well as 
in patients with minimally symptomatic Crohn's-related anal fissures (5). 

More recently there has been an improved understanding of the importance of the 
internal anal sphincter (lAS) in the maintenance of anal continence (6,7), where inher
ent differences in wave recovery in an lAS-related physiologic function-the rectoanal 
inhibitory reflex-have been recorded in patients with preexistent EAS atrophy (8). The 
further importance of the lAS has been shown in observable functional improvement 
and maintenance of resting anal pressure (a predominantly lAS parameter) when the 
lAS is preserved in the surgery of high trans-sphincteric anal fistulas (9). Much of this 
understanding has resulted in the initial widespread use in the management of patients 
presenting with CAF, of nonoperative topical therapies as well as in selected cases of 
the utilization of botulinum toxin as a preliminary alternative to sphincterotomy (10,11). 
Comparative trials have been conducted between these medical alternatives and LIS 
where in some studies, quite acceptable outcomes are obtained for nonsurgical treat
ments in terms of fissure healing and quality of life (12-14). 111 
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The surgical alternatives to formal LIS include fissurectomy (with or without lim
ited sphincterotomy or anoplasty) (15,16), tailored sphincterotomy (17), pressure
directed sphincterotomy (18), pneumatic sphincter dilatation (19), and anal fissurotomy 
(20). These alternatives to conventional LIS and available data pertaining to their clin
ical indications in the current decision making for fissure surgery are discussed in this 
chapter. 

CONTROVERSIES IN THE ASSESSMENT OF 
CONVENTIONAL LATERAL INTERNAL 
ANAL SPHINCTEROTOMY 

The incidence of significant functional impairment following conventional LIS appears 
to be underestimated (2,21). This is partly because most evaluations do not assess func
tional quality-of-life issues such as fecal urgency and seepage. Evidence would also 
suggest that incontinence to flatus in the post-LIS patient, in particular, is underesti
mated and is more prevalent as a reported symptom only on direct interview as opposed 
to the retrospective assessment of continence of the patients' medical files (2). Here, up 
to 30% of the incontinence initially reported by patients is persistent, particularly when 
the procedure has been performed in the office under local anesthesia (3,22). 

The recent introduction of high-resolution endoluminal imaging of the anal canal 
has reemphasized the anatomical and clinical importance of the lAS in anal canal 
anatomy (23). It has become clear that lAS division may be followed by passive incon
tinence (24); a finding which may be coupled with impaired short- and long-term 
function following low anterior resection and restorative proctocolectomy in those 
patients with excessive endoanal manipulation (25). This fact highlights the need for 
preservation of lAS structure and function (25). Part of the complexity of the response 
by the lAS to sphincterotomy may be reflected in its known physiology, where conti
nent and incontinent outcomes following partial sphincter division show differential 
variations in both resting and voluntary squeeze pressure (26) and where minor degrees 
of incontinence may be present in 28% of patients presenting with a CAF prior to 
surgery (2 7). 

In the analysis of patients undergoing LIS for CAF, some studies have included the 
responses to a range of medical and surgical therapies in patients with acute anal fis
sures without complete characterization of what represents a CAF (28) and in opera
tions where LIS has incorporated additional procedures such as excision of associated 
hypertrophied anal papillae and sentinel skin tags (29). This literature of CAF manage
ment has also been relatively confused with some reports combining nonoperative 
therapies with a range of different surgeries (30,31). The expanding problem of rela
tively isolated lAS damage has resulted from an increased use of novel more minimal
ist techniques in hemorrhoid surgery including Doppler-guided, PPH-stapled, and 
LigaSure haemorrhoidectomy along with the more widespread availability of endoanal 
ultrasonography capable of defining the true incidence of postoperative lAS pathology. 
This knowledge is of considerable clinical relevance given the poor functional results 
following lAS plication for postoperative fecal seepage deemed primarily to be second
ary to lAS damage (32). This problem has recently been somewhat obviated by a range 
of techniques designed to augment the lAS in postoperative incontinence with varying 
biomaterials including autologous fat (33), cross-linked collagen (34) and silicone elas
tomer deployment (35-37), technologies designed to bolster the lAS and anal cushion 
area such as carbon-bead insertion (38) and radio-frequency application (39) and even 
sacral nerve stimulation (40). These techniques designed to improve lAS function cur
rently have minimal long-term data and interpretation of outcomes must still be viewed 
with caution when considering the effects of these therapies, since the mechanisms of 
incontinence and anal closure differ between the post-LIS and post-haemorrhoidectomy 
cases so far reported (41). The longer-term continence salvaging data relating to these 
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\S) SURGERY 
L-----------------------

Aulhor (Ref) v .. r 
Raunc:tomy 
Lambe at al. (66) 2000 
Scholz at al. (57) 2007 

Baraza at al. (58) 2008 

Wrtte at al. (59) 2009 
Patti et al. (62) 2009 

Mausavi et al. (15) 2009 
Aivaz at al. (31) 2G09 

A•ps 
Kenefick at al. (63) 2ill2 

Singh et al. (16) 2005 
Giordano et al. (64) 2i119 

Rauratamr 
Pelta et al. (20) 2ill7 

"S1lldy performed in children. 
1Controlled randomized trial with LIS. 

Surgical Alternatives to Conventional Open Lateral Internal 
Anal Sphincterotomy 

Fissurectomy (with or without Advancement Flap) 
Functional and healing comparisons of fissura excision with other novel modalities of 
fissura ll'eatment are shown in Tabla 18.2. A recent study by Mousavi at al. has shown 
a slightly higher fissure racWTence and postoperative complication rate with fissurec
tomy when compared with conventional LIS (15). Other studies have combined fissurec
tomy with midline posterior sphincterotomy, demonstrating a worse functional continence 
outcome in the patients presenting with a posterior CAF and reserving its use only for 
those presenting with coincident posterior anal fistula (56). The reported higher fissure 
recurrence rate following &ssurectomy in some studies is difficult to interpret since 
patients are often not randomized to these surgeries and as fissurectomy is frequently 
combined with other procedures, including intersphincteric Botulinum toxin (31,57-59) 
or Diltiazem administration (60). It would appear in many such studies that these alter
natives have been suggested for a select group of patients deemed unsuitable for con
ventional LIS on clinical rather than functional outcome-based lines. 

At present, there are no CWTently available prospective, randomized data to suggest 
that preoperative manometry and/or endosonography (for the detection of occult EAS 
damage) is relevant in directing sphincter-sparing surgery in topically resistant CAF, 
although this would seem intuitive (61). In this respect, fissurectomy has been proposed 
specifically in those patients with demonstrated preoperative anal hypotonia and for 
those fissures located anteriorly (62). Despite this, there has been a moderate rate 

H••ling lncuntinence ... , 
Nu••er Procedure me(%) ,,.., co•plicetia• 

J7'f FissuraciDmy 81 Notstatad Nil recorded 
40 FissuractDmy + 90 Notstatad Nil recorded 

Batulinum 
4& Fiaaurecmmy + 

Batulinum 50 3 Perianal abscesses 
21 FissuractDmy 90 Notstallld Nil recorded 
16 FissuractDmy + 100 25 Nil recorded 

advancement flap 

30 Fissurecmmyt 96.9 6.2 Nil recarded 
19 FisauractDmyt + 74 Nil recurded 

botulinum 

8 Advancement 87.5 Nil recorded 
anaplasty 

21 Rotation flap 90.4 2 Flap dehiscence• 
51 Advancement 94.1 

anaplasty 

109 fiNuroiDmy 98.2 Nil recorded 
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(12.5%) of continence impairment following fissurectomy and advancement flap ano
plasty even in this select group. 

The impression from tailored, nonrandomized studies, particularly in the presence of 
anal sphincter normo- or hypotonia, is that the utilization of either advancement cutaneous 
flaps or perineal rotation flaps have shown a moderate fissure recurrence rate when these 
procedures are performed in isolation and when they are unassociated with some form of 
partial sphincterotomy (16,63,64). In these select cases, local wound flap dehiscence pre
dictably oocurs in those patients who have undergone previous mucosal advancements for 
perirectal sepsis and in this circumstance flap surgery for CAF should probably be avoided. 
The primary flap approach has, however, been recommended in specific subsets of patients 
presenting with recalcitrant medically resistant CAF, where acceptable results have been 
reported in perianal Crohn's disease (5,65) and children (66), although recent data has 
favoured the more specialist approach of guided Botulinum toxin administration in those 
children presenting with CAF secondary to chronic constipation and straining (67). 

Calibrated Sphincterotomy, Guided Pneumatic Dilatation, and Fissurotomy 
As alluded to above, it has been argued that differential therapy may be surgically 
aHorded for patients with CAFs where there is preexistent anal normtonia or hypotonia 
because of the potential risks of postoperative incontinence (68). This may partly be 
related to fissure position, where anterior and lateral fissures are more often associated 
with a normotonic anal pressure profile (69). Rosa and colleagues have described tailor
ing the extent of sphincterotomy to preoperative anal pressure, where arbitrarily between 
20o/o and 60% of the visible lAS is divided according to preexistent hypertonia (70). In 
this study, postoperative incontinence was balanced against persistence of the fissUI'9 
and its symptoms as a retrospective dBSignation case for calibrated sphincter division. 
This approach has been akin to sphincterotomy performed to the fissure apex, which, 
when compared with conventional LIS to the dentate line, has been reported to result 
in sustainably better healing, and less incontinence at the expense of a higher recurrence 
rate (17,71). This tailored approach is also comparative to a more controlled lateral 
sphincterotomy (comparing lAS division to the distal end of the fissure, to the dentate 
line or as a bilateral lateral sphincterotomy), using a calibrated measurement of pel'
ceived anal stenosis in relation to the fissure (72). With this more directed approach, in 
this study, it hes been claimed by Cho that postoperative incontinence is eliminated. 

The small amount of available data concerning pneumatic dilatation of the anal 
canal has shown a reduction of postoperative resting anal pressure without either clin
ical incontinence or endosonographic evidence of lAS disruption (73) and with equiv
alent fissure healing rates in one prospective, one-sided, endosonographic, manometric 
and clinical outcome-based assessment (19) and in one prospective, randomized con
trolled trial comparing dilatation with formal LIS (74). Larger studies of this technique 
will be required as the postprocedural rates of incontinence appear to be very low and 
the incidence of painless first defecation after pneumatic dilatation exceeds 80% (19). 

One recent alternative for fissure treatment that has bean recommended is fissurot
omy where a small track in association with the fissure is opened to the level of the 
dentate line without coincident sphincterotomy. In the only study available of this 
technique, Pelta and colleagues have reported a success rate of 98.2% in 109 consecu
tive patients without any alteration in continence (20). This treatment although novel 
is not particularly supported by the clinical findings or the known etiopathogenesis of 
fissure where many fissures are not accompanied by associated fistulous tracks and are 
not generally a feature of medically treated cases that come to surgery (75). 

~ CONCLUSIONS 

There is considerable evidence to show that functionally some patients fare badly fol
lowing conventional LIS for medically resistant CAF. There is a degree of unpredictabil
ity relative to postoperative continence so that informed consent is mandatory (76). 
Given the relatively moderate success of medical therapy alone for this condition (42), 
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it would seem possible that controlled, randomized, prospective outcome studies could 
be conducted in an effort to answer the question of quality of life-based symptom 
eradication assessing the surgical alternatives outlined in this chapter in specialized 
subgroups. It is intuitive that parturient female patients with anterior fissures (77), 
females with aberrantly located fissures and others with compromised preoperative 
continence and CAF might benefit from procedures which either do not divide the !AS 
such as fissurotomy or operations that minimize sphincter division, either as a tailored 
sphincterotomy or with pneumatic dilatation (whether determined operatively or man
ometrically). In the absence of available data, we simply do not know the longer-term 
benefit of these novel methodologies or how preoperative objective sphincter assess
ments (manometric or imaging-based) influence such decision making. 

Currently, we also have little information concerning the prospective effects on !AS 
function following sphincter-sparing procedures. The author has shown subtle differ
ences in rectoanal inhibition with excessive inhibitory responses on rectal balloon 
dilatation in those individuals who are incontinent following sphincterotomy when 
compared with those remaining fully continent (26). These latter patients exhibit an 
increase in the area under the inhibitory curve with variations in rectoanal inhibitory 
latency and amplitude, perhaps mirroring the transient lAS relaxations recognized dur
ing ambulatory manometry which correlate with patient-reported episodes of leakage 
in other forms of fecal incontinence (78). Without this complex, prospectively collected 
data we can only rely on the wealth of information regarding continence outcomes fol
lowing conventional LIS in unselected patient cohorts where sphincter-sparing proce
dures are associated with a small risk of recurrence (or persistence) of the fissure 
balanced against the real risk of incontinence (at least a third of which is persistent) 
following standard LIS surgery (79). 
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19 Technical 
Considerations in the 
Surgical Management 
of Presacral Tumors 
Naiiia Mahmoud and Robert Fry 

Presacral tumors, whether benign or malignant, represent a very small proportion of neo
plasms encountered in clinical practice. Estimates of incidence vary and are difficult to 
precisely obtain, but in U.S. adults, patients with retrorectal tumors are thought to present 
to major referral centers two to six times per year (1). A study from the Mayo clinic 
reported that retrorectal tumors accounted for one in 40,000 hospital admissions (2). 

Presacral masses are classified into categories that tend to reflect the histologically 
heterogeneous nature of the presacral space itself. These masses may be congenital, 
neurogenic, inflammatory, osseous, and "miscellaneous" (Table 19.1). Undoubtedly, the 
most challenging issue for surgeons is the location of these malignancies. The small, 
confined space defined by the framework of the lower bony pelvis houses nerves, ves
sels, muscles, and genitourinary and gastrointestinal organs within millimeters of one 
another. An invasive mass in this area represents special technical challenges and almost 
always portends the loss of function and form, either from surgery or the neoplasm itself. 
The most important preoperative decision when treating to cure or palliate is the crea
tion of a multidisciplinary team appropriate for the location of the mass. Clearly, these 
rare tumors require careful preoperative planning for best short- and long-term outcomes. 
This chapter serves to categorize these tumors, discuss preoperative planning, and offer 
technical approaches and insights into surgical extirpation and reconstruction. 

ANATOMY 

The pelvis is defined by the confines of its bony structure-the sacrum posteriorly, 
pubic bone anteriorly, and the sacral rami laterally. It is invested by the endopelvic 
fascia called the "presacral fascia" anterior to the sacrum (Fig. 19.1). Along the presac
ral fascia run the hypogastric nerves as they branch laterally and anteriorly to coalesce 
with their parasympathetic counterparts to form the sacral plexus. Laterally, the internal 
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Figur•111 Boundaries of the 
presacral space. The boundaries 
of the retrorectal space are the 
fascia propria of the mesorectum 
anteriorly, the presacral fascia 
posteriorly, the peritoneal rsflec· 
tion superiorly, and Waldeyer's 
fascia overlying the levator ani 
muscles inferiorly. !Adapted from 
Nicholls J, Dozios RR, eds. Surgery 
of the Colon and Rectum. Ed in· 
burgh: Churchill Livingstone, 1997.) 

Cong•nibll lnhmmatory N•urog•nic o ....... Mist:•ll•n•ous 

Developmental Inflammatory bawel Neurofibroma Osteoma Metastatic 
cysts disease disease 
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Dermoid cyst Pelvirectal absceaa Ependymoma Sacral bone cyst Deamoid tumor 

!descending, e.g., 
diverticulitis) 

Tailgut cyst Tuberculosis/Potrs Ganglioneuroma Ewing's tumor Leiomyoma 
disease 

Teratoma Neurofibroaarcoma Giant cell tumor Fibrosarcoma 
Chordoma Chondromyxosarcoma Endothelioma 
Anterior 

meningocele 
Rectal duplication 
Adrenal rest 

tum ora 

Modified with pennission from Dis Colon Ret:tJJm 1975;18:581. 

and external iliac vessels and the ureters run along the retroperitoneum. anterior to 
the iliopsoas muscle and the bony framework of the true pelvis. Retrorectal masses 
may reside between the fascia propria of the rectum posteriorly and the presacral fascia. 
The space is actually a potential one, bound by the rectum (and mesorectum) anteriorly, the 
presacral fascia posteriorly, and the endopelvic fascia (lateral ligaments) laterally. The infe
rior border is Waldeyar's fascia overlying the perineal muscles and the superior boundary 
is the peritoneal reflection. These masses may also arise from neural or osseous elements 
located posterior to this. The retrorectal space contains elements derived embryologi
cally from the hindgut, notochord, and neuroectoderm; consequently, tumors that arise 
are hetaroganeous. 

I+-~---Presacral 
(retrorectal) space 



Cllaptar 19 Technical Considerations in the Surgical Management of Presacral Tumors 181 

Congenital Lesions 
Congenital lesions constitute two-thirds of all lesions found in the retrorectal space and 
represent the persistence and aventual growth of embryologic elements (3). Davalop
mental cysts, antmior meningoceles, chordomas, rectal duplications and tailgut cysts, 
and adrenal rest tumors all derive from persistent embryologic elements and are con
sidered congenital in nature. In adults, cystic congenital tumors are typically benign 
and solid ones are usually malignant. 

Developmental Cysts 

Davelopmental cysts constituta two-thirds of the retrorectal tumors encountarad in 
clinical practice and are almost always benign (4). They have a prominent female pre
ponderance of approximately 5:1 in most series (4). They can arise from any embryonic 
cell layer. Epidermoid, darmoid, or taratoma tumors are tha threa most common entities 
and are comprised of ona, two, and three embryologically distinct celllayar origins, 
respectively (Fig. 19.2). Tailgut cysts are included in the developmental cyst group, 
although they are quite rare, and are derived from mesodermal tissue of the embryonic 
gastrointestinal tract. Tailgut cysts ara considared ratrorectal cystic hamartomas and 
result from failure of regression of the embryonic tail (5,6). Rectal duplication cysts are 
similarly rare and frequently harbor a secretory gut epithelial lining as well as all of 
the layars of the rectal wall Lib intestinal duplication cysts elsewhere, they may share 
a common wall with the trua rectum. Darmoid and apidermoid cysts often contain 
dermal elements and are commonly filled with a sebaceous-like material secreted from 
glands within the cyst wall. Dermoid cysts are the most commonly encountered retro
rectal mass in clinical practica, and a simple postarior juxtasacral incision to axcisa is 
frequently all that is required because they are so distally located and easily accessible. 
Teratomas often feature mature embryologic elements comprised of all three embryonic 
layars. Teeth, hair, sebacaous matarial, and bona can be found. They can be aithar cystic 
or solid or have elements of both and are often noted to be firmly adharent to the coc
cyx even when benign. As with ovarian teratomas, approximately 5-10% will undergo 
malignant degeneration (5). 

All of these lesions are most often completely asymptomatic. They can (raraly) 
present with obstructed labor when large or alternatively be detected on a prenatal 
ultrasound or physical examination. Routine gynecologic examinations result in detec
tion of some lesions, and othars present with a vague, dull "pressure" sansation that 
calls attention to their presence (7). Tha most sensitive and specific tast for diagnosis 
is magnetic resonance imaging (MRI) (8). The goals of imaging for any presacral mass 

Figur• 19.2 Sagittal viaw of d&rmoid cyst 
on magn&tic rnonanca imaging. Presacral 
dermoid cyst in a young female. (Courtesy 
of Naiiia N. Mahmoud, University of 
Pennsylvania.) 
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Figur• 19.3 Sagittal computed 
tomographic (CT) image of a 
chordoma. Sagittal refurmatted CT 
image shows the mass arising 
from the sacrum, with large pre· 
sacral (solid alnlw) and smaller 
postsacral !dotted arrow) soft· 
tissue components. IFarsad K. 
et al. Radiognphics 2009;29: 
1525-1530, \IIIith permission.) 

lesion are delineation of anatomy, characterization of the lesion, and assessment of adja
cent tissue involvement Preoperative biopsy of these discrete lesions is contraindicated 
to avoid :infecting the lesion resulting in an inflammatory reaction or infection and increas
ing the technical difficulty involved in excision. Elective excision is recommended, par
ticularly with teratomas, where malignant degeneration, as mentioned, is a possibility. 
Otherwise, prognosis following successful resection of these lesions is 100%. 

Chordomas 

Chordomas are the most common malignant lesion in the presacral space and the sec
ond most common variety ofrab:oractal tumor (Fig. 19.3). It arises from the embryonic 
notochord and has a predilection for mala gander 2:1 (3). Chordomas typically present 
in males aged 4D-60. Patients present with symptoms implying neurologic involvement 
characterized by pain, urinary incontinence or retention, and impotency or erectile 
dysfunction. Lower extremity paralysis tends to be uncommon unless the tumor is 
located in the lumbar or thoracic vertebrae. Thirty to fifty percent of chordomas are 
located in the sacrococcygeal region (9). The radical surgery typically required to clear 
the tumor's lateral mw:gins frequently results in motor and sensory dysfunction. Chor
domas are quite resistant to chemotherapy and are radiation-insensitive. Radical resec
tion represents the only chance for cure. Survival rates after chordoma resection have 
been rising. In the 1970s, recurrence rates were reported in excess of 90% and survival 
was lass than 20% following diagnosis (10). Advances in imaging, surgery, and recon
struction have bean credited with improving survival four-fold. Evan so, recurrence 
rates at 5 years are as high as 40-70%. Survival after local recurrence is rare (11). 

Anterior Sacral Meningocele 
Anterior sacral meningocele (ASM) is a rare developmental lesion with a slight female 
predominance precipitated by a congenital defect representing an area of sacral agen
esis through which the dura herniates. ASM is associated with the Currarino syndrome 
or triad, an autosomal dominant condition that includes findings of presacral mass, 
sacral deformity, and anorectal malformation (12). It is most commonly, an isolated 
finding. The associated sac is filled with cerebrospinal fluid. Patients frequently com
plain of headaches, pressure, lower back. pain, and urinary difficulty. Headache during 
defecation or obstructed defecation can result as well. Diagnosis is typically made by 
imaging studies such as computed tomography or MRI, but a classic, often mentioned 
finding on plain film is the "scimitar sign" associated with the herniation of the dural 
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figur• 19.4 Barium enema demonstrating 
an anterior sacral meningocele. Anterior 
sacral meningocele in a 43-year·old man 
with a history of headache, meningitis, 
and chronic constipation. Frontal imaga 
from a barium anema axamination shows 
a rectal stenosis dua to extrinsic compras· 
sion laiTDwst with a distended proximal 
colon. Nota tha sacral bona defect (tha 
scimitar sign) laiTDwhsads). (Dahan H, 
at al. Radiographies 2001;2.1:575-84, with 
permission.) 

sac (13) (Fig. 19.4). Biopsy of this lesion is absolutely contraindicated as it can cause 
cerebrospinal fluid leak and meningitis (13). 

Other Congenital Lesions 
Other r81'8 ratrorectal masses include adrenal rest tumors, which are exceedingly uncom· 
mon and typically excised taking precautions similar to those employed when removing 
pheochromocytomas in other locations. Rectal duplication cysts may share a common 
wall with the rectum and can be difficult to excise (14). They contain secreting mucosa 
and a fully formed wall with smooth muscle and a separate feeding vessel. They may 
fill with mucous and exert pressure on surrounding structures causing pain and dis· 
comfort. Although their malignant potential is unknown, excision of duplication cysts 
is recommended. Surveillance is difficult if not impossible (14). 

Osseous and Neurogenic Lesions 
Osseous lesions are rare and comprise 5-10% of retrorectallesions. Osteomas, sacral 
bone cysts, giant call tumors, Ewing's sarcoma, and chondrosarcomas refiact the large 
range of benign and malignant possibilities. Complete excision (for cure if malignant and 
to prevent recurrence if benign) is encouraged (2,15). Neurogenic lesions include neu· 
roflbromas that may be associated with the diagnosis of neurofibromatosis, ganglioneu· 
romas, neurolemmomas, and neurofibrosarcomas. AB with all retrorectal tumors, complete 
excision is the rule and diagnosis is often made afterwards to avoid risk of infection and 
perforation of the mass with tumor seeding that may complicate biopsy or fine-needle 
aspiration (2,15). 

Inflammatory 

Infiammatory lesions typically affect the retrorectal space as a result of an infectious 
process adjacent to the area. Pain, fever, drainage, history of anal fistula, congenital cyst, 
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prior rectal resection or surgery, or Crohn's diagnosis should raise suspicion of infection 
or inflammation. Tuberculosis can rarely prasant as a draining presacral sinus with 
infected bona (Pott's disease). Treatmant of these symptOIIlS is directed at the underly
ing cause. 

U PREOPERATIVE PLANNING 

Diagnosis and Planning 
A high index of suspicion prompted by symptoms of pressure, pain, pelvic nauropraxia 
or neuropathies, fever, headache, obstructed or difficult defecation should initiate a 
workup that considers a retrorectal source. A digital rectal examination will nearly 
always identify most congenital cysts such as dermoids. Computed tomography with 
and without rectal and IV contrast is vary useful at delineating cystic from solid masses. 
MRI, however, is imperative in the preoperative planning process. Many retrorectal 
tumors have very characteristic findings on MRI that make identification possible in the 
absence of tissue. MRI can delineate soft tissue planes identifying precise areas of inva
sion thereby enabling surgical planning. Specifically, extent of neurologic, vascular, 
rectal, and bony invasion can be adequately and accurately assessed. For patients with 
sacral meningocele, spacifi.c identification of the laval of the connection between the 
cyst and the thecal sac can be made. Preoperative counseling and surgical team sched
uling can proceed on this basis. Finally, direct examination of the rectal mucosa should 
be completed to exclude fistulizing or invasive lesions. Colonoscopy, flexible sigmoidos
copy, or proctoscopy serves this purpose and can help better characterize the nature of 
the lesion prior to a major procedure. 

As previously mentioned, the role of biopsy or FNA for diagnosis of these lesions 
is rarely required and mostly detrimental (16). Since treatment of most ratroractal 
masses consists of complete excision, and preoperative chemotherapy and radiation is 
almost never indicated, the information from a biopsy is infrequently needed to aid in 
decision-making and treatment planning. For some lesions, such as dermoid cysts, the 
physical findings are unmistakable and diagnosis basad on physical examination and 
MRI is typical. Preoperative biopsy only serves to cause inflammation that makes exci
sion more difficult and dangerous. Biopsy of anterior meningocele carries a 30o/o mortal
ity rate from meningitis and is absolutely contraindicated (13). If it is felt that biopsy 
is imperative, than it may be acceptable to biopsy via. an organ or tissue that is to be 
included in the resection (rectum, sacrum) to avoid tumor seeding along the tract 

~ SURGERY 

Treatment 

Operative approaches to ratrorectal masses are predicated on several key factors: loca
tion of the mass, involvement of adjacent structures, malignant potential, and patient 
performance status. Tumors can be approached several ways: via an anterior or abdom
inal approach, through a posterior or transsacral approach, or using both methods. 
Typically, if a lesion can be palpated through the anus on rectal examination and the 
upper extent of the lesion is appreciated, a posterior-only approach is effective. 

Preoperative imaging data will guide the need for additional specialist involvement 
in the procedure. Anterior sacral meningocele resection will require a team that includes 
a neurosurgeon and cases that involve sacral or other bony resection, which will man
date involvement of either a neurosurgeon or an orthopedic surgeon with experience 
in sacral or vertebral resection, pelvic stabilization, and neurologic or dural surgery. 

Excision of dermoid, epidermoid, and teratomas can typically be accomplished via 
a small juxtasacral (longitudinal) incision extending from just above the anal sphincter 
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Figur• 19.5 Schematic representation of a juxtasacral 
incision for a presacral dermoid cyst excision. The 
incision !dotted lines) follows the side of the sacrum 
from just superior to the anal sphinctBr mechanism to 
the cranial extent of the retrorectal cyst The incision 
should be on the side of the sacrum that the cyst most 
closely approximates • 

(Fig. 19.5). Alternatively, a transverse incision may be made overlying the coccyx, but 
exposure more proximally for larger lesions may be compromised (17). A preoperative 
bowel preparation the day before surgery is advised. The dissection is undertaken 
through the lumbosacral fascia to the levators. A finger in the rectum helps to push the 
mobile structure to the side of the incision and define the margins of the mass. The cyst 
wall is frequently found to push up through the levator musculature and attenuate it 
somewhat so that the muscle itself is "draped" over the structure and must be dissected 
or transected off the cyst wall at this point. The cyst is then reflected off of the posterior 
rectal wall. A very apparent plane is nearly always observed between the cyst and the 
rectum. If adherent to the coccyx, than the coccyx is simply taken an bloc with the cyst 
Transection of the anococcygealligament facilitates exposure of the coccyx. It can then 
be transected by a Mayo scissors, bone rongeur, or electrocautery device. The surgeon 
should avoid violating the rectum as wall as the cyst wall to minimize chance of fistula 
and infection. Complete excision of the cyst wall is felt to be necessary to avoid recur
rence. Closure of the space occupied by the cyst in layers with absorbable suture over 
a small drain brought out laterally is advisable. Skin closure can be done with a small 
caliber absorbable mono&lamant such as BiosynTM. 

Survival after resection of benign developmental cysts is 100o/o (1). Recurrence, 
particularly after excision of teratomas, may be related to failure to resect the coccyx, 
where nests of totipotential calls may reside. En bloc resection of the coccyx with the 
recurrence (or at the initial resection) is the solution to this problem. LSJ:ger tumors 
extending above S3-84 may require an abdominal approach alone or a combination 
approach. Dissection of the benign lesion may begin in the lithotomy position or the 
lateral decubitus position to allow access to the retrorectal space via both a juxtasacral 
as well as an abdominal approach. 

Since chordomas comprise the most common class of invasive retrorectal cysts, 
there is more information regarding chordoma resection techniques, complications, and 
functional perturbations than with other less common malignancies. Most of the fol
lowing discussion is derived from experience with radical chordoma resection but can 
be generalized to any low- to moderate-grade invasive tumor. The surgeon should have 
an understanding preoperatively, based on imaging, physical examination, and preop
erative symptoms, what structures may be compromised and which specialists may be 
needed. Functional compromise must be planned for as well, based on the expected 
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extent of resection. Preoperative counseling regarding the need for a stoma, the need to 
self-catheterize the urinary bladder, or the possibility of lower exb:amity motor dysfunc
tion should be anticipated. 

Larger tumors extending above the level of S3-S4 or involving structures such as 
dura or bone will almost always require a combined abdominoperineal approach to 
resection. The combined approach has the advantage of allowing good visualization of 
structures such as ureters and nerves and adequate control of vessels during the resec
tion. For invasive tumors like chordomas requiring sacral resection at or above the level 
of S3, several technical considerations must be made. Positioning can be challenging. 
Depending upon tumor involvement of additional organs, the resection may begin with 
the patient in lithotomy position and can be started with mobilization of the rectum off 
of the tumor if possible or resection of bowel if invaded. Closure of the pelvis with a 
rectus flap is an option when approaching the sacral resection from the anterior position 
(Fig. 19.6 and Fig. 19.7). If preferred for better exposure, the patient can be transitioned 
into the lateral decubitus or prone position for completion of the partial or total 

• I • • • •• I • 

figure 19.6 High lesions or those involving resection af intra-abdominal organs are better resected via an anterior or combined 
approach. {Zhang HY, Thangtrangan I, Balabhadra RS, et al. Surgical techniques for total sacrectomy and spinopelvic reconstruction. 
Neuroflurg Focu1 2003;1512):E5, with pennission.) 
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Figura 19.7 A rectus flap may ba a good choice 
to fill the pelvis and the spaces previously 
occupied by the sacrum and pelvic structures. 
!Zhang HY, Thangtrangan I, Balabhadra RS, et al. 
Surgical techniques for total sacrectomy and 
spinopelvic reconstruction. Nsurosurg Focus 
2()03;15{2~E5, \IIIith permissionJ 

sacrectomy. Altematively, maturation of stomas and closure of the abdomen with com
plete transition to the prone jackknife position aftenvards for better visualization of the 
sacral foramina and nerves is also an option. In this case, the entire specimen is taken en 
bloc with the sacrum from the posterior position and gluteal or latissimus flaps are used 
to close the defect. If no other organs are involved in the resection, then doing the entire 
sacrectomy in the prone position is an option. Exposure and visualization is quite good 
(Fig. 19.8-Fig. 19.11). Anticipation of closUI'9 of the large sacral defect with soft tissue 
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Figura 19.8 Posterior sacrectomy, 
posterior approach. The posterior 
approach is shown here with the 
patient in the prone position. The 
incision is midline, \IIIith bath skin $ 
and potential biopsy sites t= 
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resectad en bloc with the sacrum. tf 
!Zhang HY, Thangtrangan I, 
Balabhadra RS, et al. Surgical 
techniques for mtal sacrectomy 
and spinopelvic reconstruction. 
Neuro&urg Focut~2ll03;15{2}:E5, 
with permission.} 
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Figur• 19.9 Division of the sacros· 
pinous muscles and ligaments 
laterally facilitates bony resection. 
!Zhang HY, Thangtrangan I, 
Balabhadra RS, et al. Surgical 
techniques for tutal sacrectomy 
and spinopelvic reconstruction. 
N11urosurg Focus 2Q03;15{2):E5, 
with permission.) 

Figur•19.10 The postsacrectomy 
pelvis. !Zhang HY, Thangtrangan I, 
Balabhadra RS, et al. Surgical 
techniques for tutal sacrectomy 
and spinopelvic reconstruction. 
N11urosurg Focus 2Q03;15{2):E5, 
with permission.) 

flaps, either local (gluteal) or from the abdomen (rectus) or latissimus dorsi, is part of 
the preoperative planning (Fig. 19.12, Fig. 19.13). Because gluteal flaps ere often used 
for reconstruction, some authors advocate preservation of the internal iliac vessels if 
possible to preserve good blood supply to these tissues (18). Alternatively, if the vessels 
must be sacrificed during the resection, consideration for another flap should be made. 
If the sacral resection is below the level of S4, then the entire resection may be done 
in the lithotomy or lateral decubitus position. Resection of the sacrum above the S3 
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level involves sacrifice of the sacroiliac joint and need for pelvic stabilization with 
fixation provided by bona screws, allograft, and usa of fixation devices (Fig. 19.14). 
Subtotal sacral resection distal to the mid-S1 vertebral body does not completely desta
bilize the pelvis (13). Total sacrectomy, however, produces unacceptable destabilization 
of the spine and pelvis and requires reconstruction and reinforcement of the pelvic ring. 
Studies focused on biomechanics and stress have shown that sacroiliac stability is 
minimally affected by sacral resection distal to S3, with preservation of the sacroiliac 
joint. Division of the sacrum between the Sl and S2 vertebral bodies weakens the pel
vis by 30%. When the sacrum caudal to the midpoint of the S1 body is removed, the 

figure19. 1Z Prone positioning for 
en bloc sacral resection. The 
postErior approach to en bloc 
sacral resection is facilitated by 
prone positioning. Markings for 
potential flaps !latissimus dorsi, in 
this example) can also be contem
plated. {Newman CB, Kesheverzi S, 
Aryan HE. En bloc sacrectomy and 
reconstruction: technique modifi
cation for pelvic stab~ization. 
$urg Neuro/2Q09;72.:75H, with 
permission.) 

Figur•19.11 Sacral reconstruction 
and stabilization must be com
pleted with hardware if a total 
sacrectomy is dona. Preservation 
of S1 or most of the body of S1 
reduces sacral strength, but 
probably does not require a 
fixation device. {Zhang HY, 
Thangtrangan I, Balabhadra RS, 
et al. Surgical techniques for 
total sacrectomy and spinopalvic 
reconstruction. Neurosurg Focus 
2oo:t15{2}:E5, with permission.) 
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Figur•19.13 A number af local rotational and pedicle flaps can be utilized when sacrectomy is completed via a com· 
pletely posterior approach to avoid repositioning the patient (Zhang HY, Thangtrangan I, Balabhadra RS, at al. Surgical 
techniques for total sacrectomy and spinopelvic reconstruction. N11urosurg Focus 2Q03;1512):E5, with permission.) 

figure 19.14 Sacral fixation hardware radiograph. (Newman 
CB, Keshavarzi S, Aryan HE. En bloc sacrectomy and recon
sttuction: technique modification for pelvic stabilization. 
Surg Neuro/2009;12:152-6, \."ith permission.) 
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ring weakens by 50%: however, in clinical studies, patients who retain at least 50% of 
the Sl body do not demonstrate instability and ara typically not stabilized using bio
mechanical prostheses (19-22). Various techniques for pelvic ring reconstruction after 
total sacrectomy have been described. Many surgeons have taken advantage of a Galveston
type cross-pelvis technique using an L5 pedicle screw to join L5 and the ilium. Modi
fications using a transiliac rod to bridge these structures is thought to improve 
biomechanical stabilization (20,21). 

Consideration of the functional impairment caused by sacral nerve root disruption or 
resection must be made preoperatively. Bilateral nerve transection above the level of S2 
or S3 is associated in all series with serious and permanent impairment of fecal conti
nence and severe bladder and sexual dysfunction. While unilateral nerve sparing at the 
S2 level and below is shown to preserve function fairly well in most series, some authors 
have proposed, based on clinical data, that bilateral S2 preservation with unilateral S3 
sparing is associated with less functional disruption and better predictability (3). 

ASM repair requires dural resection and closure and involves identification and 
ligation of the herniated dural stalk. The approach to this lesion depends on the level 
of the meningocele. Sacral defects below S3 may be approached via a posterior incision, 
whereas those cranial to this level may be more readily accessed from the abdomen. 
The defect is always anteriorly located. The rectum is mobilized laterally and the stalk 
is ligated and oversewn. The area may be reinforced with a patch of autologous tissue 
or fat to help avoid a dural leak. 

_.) COMPLICATIONS 

Complications and Function 

Complications associated with simple dermoid or epidermoid cyst excision are rare. 
Wound infection and hematoma are most common. Less than 3% of cases are compli
cated by rectal fistula, and this complication can be avoided by careful identification 
and preservation of the posterior rectal wall (4). Complications from radical chordoma 
resection ara more common and severe, variable in nature, and depend upon the struc
tures involved. Most series are retrospective and involve limited numbers of patients. 
Loss of bowel and bladder control when sacral resection proceeds with sacrifice of 
nerves above the S2 level is universally reported (22-25). By far, the most common 
immediate complication is some degree of wound breakdown occurring in most series 
in about 40o/o of patients and treated with debridement, hyperbaric oxygen, antibiotics, 
and avoidance of weight bearing (23). Some authors advocate routine use of omental 
flaps in addition to keeping small bowel out of the posb:esectional pelvis. Because of 
the high rate of local recurrence, salvage radiotherapy is often used. Omental flaps may 
be a way to mitigate the eHects of radiation on the small bowel and bladder. 

In summary, retrorectal tumors are uncommon, but most surgeons can expect to 
encounter at least one case in their career, and far more if at a large tertiary referral 
center. Familiarity with the use of imaging for diagnosis and the ability to carefully plan 
ara essential. Preoperative tissue biopsy should, in most cases, be avoided. Although 
most dermoid and epidermoid cysts ara fairly easily excised via a posterior approach 
by a surgeon familiar with the technique, clearly lesions such as ASMs and chordomas 
require a much higher level of planning and multiple surgical specialists who must 
approach the case as a team. 
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20 Standard Transanal 
Steven R. Hunt 

~ INDICATIONS/CONTRAINDICATIONS 

Transanal excision is appropriate for adenomas, carcinoids, and favorable early-stage 
rectal cancers within 8 em of the anal verge. While it is sometimes possible to 
remove tumors above 8 em with this technique, consideration should be given to 
alternative means, such as transanal endoscopic microsurgery or a low anterior 
resection of the rectum. 

Only the most favorable adenocarcinomas should be considered for transanalaxci
sion. Favorable characteristics include the following: 

Size <4 em 
• Freely mobile 
• Well to moderate differentiation 
• No lymphovascular invasion 
• illtrasound Tt 
• illtrasound NO 

Mucinous and signet-cell pathologies are relative contraindications for transanal 
excision, as they have a high risk of recurrence. 

If a patient has comorbid conditions that would preclude radical surgery, less favo
rable tumors can be transanally excised. In such cases, patients may benefit from neo
adjuvant or adjuvant radiation to sterilize the lymphatics. 

V PREOPERATIVE PLANNING 

Before performing a transanal excision, the tumor must be carefully evaluated to con
firm that it is amenable to local treatment. Examination in the office should consist of 
a careful digital rectal examination to determine the location of the tumor and its mobil
ity. The examination should also include anoscopy or rigid proctoscopy to determine 
the distance of the tumor from the anal verge and to assess the fuasibility of transanal 
excision. The laterality and anterior-posterior localization of the tumor is important in 
the positioning of the patients for the procedure. A transrectal ultrasound or magnetic 
resonance imaging should be performed to stage the tumor. While it is often difficult 
to differentiate between an adenoma and a superficial T1 tumor on ultrasound, it is 
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important to exclude deeper invasion, as more advanced tumol'll should be managed 
with proctectomy in medically fit patients. All biopsy results of any tumors that are 
considered for local excision should be carefully reviewed. If transanal excision is to 
be performed for cancer, a staging assessment consisting of a CT scan, CEA, chest x-ray, 
and complete colonoscopy should be done. 

It is our practice to prepare each patient with a sodium phosphate enema on the 
day of surgery. We do not routinely use antibiotic or DVT prophylaxis at the time of 
surgery. 

G) SURGERY 

Clinical Anatomy 

In transanal excision, the relevant anatomy consists of the anal canal and rectum within 
10 c:m. of the anal verge, as more proximal tumors are very difO.cult to remove by conven
tional transanal techniques. Important anatomical landmarks include the anal verge, 
which is the distal end of the anal canal with the buttocb effaced. The dentate line is a 
visible irregular line that separates the columnar epithelium of the rectum from the strat
ified epithelium of the anal canal whose location within the anal canal is variable. The 
anal canal refers to the area from the anal verge to the top of the anal sphincter complex. 
The upper edge of the anal canal is defined by the anorectal ring. Above the anorectal 
ring, the rectum becomes much more capacious. The anal canal is of varying length 
depending on the habitus of the patient and can vary in length from 2 to 4 c:m.. The mus
cularis propria of the rectum consists of inner circular smooth muscle fibers and an outer 
layer of longitudinal smooth muscle fibers. The internal anal sphincter is an extension of 
the circular smooth muscle of the rectum. The distal end of the internal anal sphincter 
is palpable at the anal verge and defines the inner aspect of the intersphincter plane. 

Posteriorly and laterally, the mesorectal fat surrounds the rectum. In women, the 
vagina is immediately anterior to the muscularis propria above the anal canal. In men, 
the prostate gland and seminal vesicles are encountered anteriorly above the anal 
verge. The anterior peritoneal refl.exion varies between men and women and can vary 
according to the habitus of the patient. In general, the anterior peritoneal refl.exion lies 
somewhere between 6 and 9 em above the anal verge anteriorly and anterolaterally to 
the rectum. 

Positioning 
Patient positioning is dependent on the location of the lesion. Anterior and lateral 
lesions are best approached with patients in the prone jackknife position. The patient's 
buttocks should be pulled laterally with tape to partially efface the anus (Fig. 20.1). 
Patients with posterior lesions should be placed in the dorsal lithotomy position; the 
buttocks should be taped apart 

Technique 

The choice of anesthesia is dependent on surgeon preference as it is possible to perform 
a local excision under MAC/local, spinal, or general anesthesia. The anus is effaced with 
a Lone Star retractor (Fig. 20.2). Visualization is best accomplished with a lighted ano
scope. It may be necessary to place stay sutures at the lateral margins of higher tumors 
to provide traction and deliver the tumor into view. The rumor itself should not be han
dled with instruments. The default procedure should be a full-thickness excision, unless 
the tumor is assuredly benign, in which case, a submucosal excision is acceptable. 

A 1-cm margin is scored around the tumor with the cautery. In scoring the margin, 
it is necessary to create a char rather than mere blanching of the mucosa, as visualiza
tion of this margin in the latter portions of the procedure can become difficult due to 
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Figura 2111 Wrth the patient in the 
prone jackknife position, the 
bLrttocks are taped apart to sfface 
the anus. 

blood. After the margins have been circumferentially scored, the full-thickness excision 
should begin. It is easiest to start the excision at the distal margin of the tumor. During 
this incision, the operator should take nota of each layer as it is crossed including the 
submucosa, the muscularis layer, and the exposure of the perirectal fat There may be 
a paucity of perirectal fat around distal lesions, and the levator muscles may become 
immediately visible upon full incision of the muscularis propria. Anteriorly, there is 
also scant mesorectal fat and the vagina or Denonvilliers' fascia of the prostate may be 
encountered immediately after incising through the rectal wall. 

After a full-thickness incision has been made, the incision should be extended 
laterally around the tumor. Placing an Allis-Adair clamp or sutures on the margins of 
the specimen facilitates visualization (Fig. 20.3). Dissection in the mesorectal fat should 
then commence underneath the tumor to leave a wide margin of mesorectal fat on the 
specimen. Finally, the remaining superior rectal wall is divided. While we use the 
electrocautery for the majority of our dissection, vessel-sealing devices can also be used 
to obtain hemostasis during the dissection. 

Once the tumor has been excised, it should be removed and oriented for the patholo
gists by suturing or pinning it to a board. The de.f&ct should be inspected and irrigated with 
saline, and meticulous hemostasis should be obtained with electrocautery (Fig. 20.4). 

Figura ZO.Z The Lone Star retrac
tor is used to further efface the 
anus end provide better exposure. 
The hooks of the retractor ere 
placed at the dentate line. 
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Figur• 20.3 An Allis clamp is used 
to grasp the edge of the polyp 
during excision, while lateral stay 
sutures are used to provide better 
exposure during dissection of the 
upper borders of the polyp. 

The defect is transversely closed with running absorbable sutures. For large defects, 
it is helpful to orient the transverse closul'8 by st8l'ting with a single suture in the center 
to approximate the two edges and orient the line of closure. 

Following closure, the suture line should be inspected and interrogated for any 
defects. The rectal lumen above the line of closure should also be inspected to confirm 
that the rectal lumen has not bean obliterated by the closure. 

In many casas, closure of the wound is difficult or results in significant narrowing 
of the rectal lumen. In these cases, it is safe to leave these wounds open to heal by 
secondary intention; however, in our experience, these patients have significantly more 
pain postoperatively. 

In the rare cases of a pedunculated or extremely mobile rectal polyp, it is sometimes 
possible to evert the polyp through the anal canal and excise the lesion with an Endo
GIA stapler. 

While more proximal rectal polyps often must be excised by transanalandoscopic 
microsurgery or low anterior resection, it is possible to excise lesions using an operat
ing proctoscope and a b:ansanal snare. As this is not a full-thickness excision, it should 
be reserved for benign tumors. When attempting to 1'8mova a lesion with the snare, great 
care must be taken with anterior and anterolateral tumors to avoid entering the perito
neal cavity. Larger lesions should be excised in a piecemeal fashion as an en bloc snare 
excision can often 1'8sult in a full-thickness injury to the rectal wall. 

figure 2!1.4 Meticulous hemosta
sis of the excision bed is impor
tant prior to transverse closure. 
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POSTOPERATIVE MANAGEMENT 

The majority of patients can be treated in the outpatient setting. AB urinSIY retention 
is a common postoperative complication, patients should be able to void prior to dis
charge. In our practice, patients who have an open wound are discharged on 7 days of 
oral antibiotics. Patients should be given an ample supply of pain medications and stool 
softeners. Sitz baths may provide soma relief for patients with low lesions that extend 
down into the anal canal . 

..) COMPLICATIONS 

Complications with transanal excisions are similar to those of other anorectal proce
dures and include urinSIY retention and bleeding. While pelvic sepsis is rare, it should 
be considered in patients who develop fever, worsening pain, or delayed urinary reten
tion. If sepsis is suspected, the patient should be taken to the operating room expedi
tiously for an examination under anesthesia. Rectal or anal stenosis after a transanal 
excision is a rare complication that is usually corrected with simple dilation. 

~ CONCLUSIONS 

Transanal excision is a minimally invasive means by which to remove a rectal tumor, 
but it is by no means a simple procedure. The key to the surgery lies in adequate expo
sure and lighting. While appropriate for benign distal rectal lesions, careful selection 
should be used for malignant lesions that are to be treated with local excision alone. 
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21 Transanal Endoscopic 
Microsurgery 
Theodore John Saclarides 

Transanal endoscopic microsurgery (TEM) was first developed by Professor Gerhard 
Buess (1) and manufactured by the Richard Wolf Company almost 30 years ago. Several 
modifications have been proposed by others since the 1980s, which are all based upon 
Buess's original vision of improving the visibility and reach of transanal surgery by 
employing superior optics, carbon dioxide (C02)-induced rectal distention, and longer 
instruments. The number of TEM manuscripts published since the 1980s has greatly 
increased and training courses have become available at a number of centers across the 
globe. Indeed, most of the early publications were authored by Buess himself and in 
these he described his personal journey of first using the instruments on an animal 
model (2). He then reported his clinical experience on an ever-increasing volume of 
human patients at a time when the concept of minimally invasive surgery, which he 
called "minimally aggressive but accurate," was capturing the attention of all surgeons. 
As more surgeons learned and practiced TEM, the number of publications increased, 
but it has been slow to catch on. Buess's training courses were spread over several days, 
taking the students through a step-by-step process of cutting and sewing felt cloth, to 
an open bovine model, and then finally to a closed but distended segment of bovine 
bowel. Time was needed to master the technique since the initial participants had 
minimal experience in endoscopic or laparoscopic surgery. In contrast, today's TEM 
students learn the techniques and master the learning curve much more quickly because 
of laparoscopic and video skills acquired early during their surgical career. 

TEM represents a unique blend between the old and the new. Although transanal 
excision of rectal tumors has been part of the surgeon's armamentarium for almost a 
century, surgeons have been somewhat restricted by the suboptimal exposure and lim
ited reach afforded by conventional instruments. TEM circumnavigates these restric
tions, however, having the technology is not license to use it inappropriately. While 
virtually any adenoma can be removed with TEM, strict selection criteria must be used 
when addressing malignant lesions in order to not compromise cure and adversely affect 
patient outcome. By virtue of its longer reach, better exposure, and enhanced visibility, 
TEM has placed itself in the category of minimally invasive surgical procedures. Some 
lesions in the mid and upper rectum, which may have required a laparotomy and radi
cal resection for removal, may now be addressed with a less invasive approach. As such, 
less postoperative pain, shorter recovery period, and a faster return to normal function are 
real and attainable goals. This is especially so when one considers the high morbidity 
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associated with the Mason and Kraske procedures where wound infection and fecal 
fistulas can be disastrous for the patient. 

~ INDICATIONS/CONTRAINDICATIONS 
~------------------------

Indications 
AB stated above, most adenomas regardless of size, location, and degree of circumfer
ential involvement can be removed with TEM instrumentation. Provided the lesion can 
be reached with a rigid scope and is visible in its entirety, it can be removed. If the 
lesion extends around the rectosigmoid junction or if the curvature of the sacrum pro
hibits passage of a rigid scope up to the lesion, then parhaps TEM is not the best 
approach. Lesions which encompass 360 degrees of the wall circumference can be suc
cessfully removed with TEM and intestinal continuity reestablished with a hand-sewn 
end-to-end anastomosis performed transanally. 

Proper patient selection must be followed when considering TEM for malignant 
lesions. These selection criteria require that the lesion have only superficial penetration 
of the rectal wall (preoperative staging with either endorectal ultrasound or magnetic 
resonance imaging (MRI) is essential), well to moderately well differentiation, lack 
perineural and lymphovascular invasion, and perhaps also lack a mucinous component, 
although this last feature is controversial. Budding tumor cells at the leading edge of 
the lesion has also been considered an ominous feature and a potential contraindication 
for transanal excision. If these criteria are not met, the risk of lymph node metastases 
is increased and such nodes would potentially go untreated by any method that locally 
removes a tumor and does not incorporate mesorectal excision in its plan. Large tumor 
size (greater than 3-4 em) has been considered a relative contraindication for transanal 
excision of rectal cancer, primarily because difficult exposure with conventional instru
ments could lead to inadequate removal, positive resection margins, and higher recur
rence rates. TEM, however, eliminates larger size as a contraindication for transanal 
excision. If one is contemplating TEM for a rectal cancer, previous endoscopic biopsies 
should be reviewed with an experienced pathologist for the above features and the 
lesion should be imaged to determine the depth of penetration and the presence of 
nodal metastases. If favorable histologic features are present, there is no evidence of 
enlarged lymph nodes, and the lesion does not penetrate beyond the submucosa, then 
one can consider TEM. The surgeon, however, should adopt the mentality that such an 
excision is in reality an excisional biopsy, and that further therapy may be indicated 
after histologic review of the entire lesion has been performed. If, in fact, the lesion is 
a pT1 tumor, then many would consider TEM sufficient treatment: however, local exci
sion alone is not an appropriate treatment for any tumor that has penetrated into the 
muscularis propria or beyond. This will be discussed elsewhere in this chapter. 

There are instances when TEM can be used to treat cancer even though cure may 
not be possible or as readily obtained. Palliation of a tumor can be considered in 
instances where diffuse systemic metastases are present Unfortunately, most primary 
tumors in these instances are large and may not be amenable to transanal excision. If 
the patient is medically unfit to undergo conventional surgery because of multiple 
comorbid factors, TEM may be considered if used in conjunction with radiation and 
chemotherapy. Experience in this regard is limited, therefore, caution should be exer
cised. Adjuvant therapy combined with TEM may also be considered for those patients 
who are emotionally unwilling to undergo conventional surgery that may involve a 
stoma. The use of TEM combined with adjuvant or neoadjuvant therapy will be dis
cussed elsewhere in this chapter. 

There are extended applications in the literature for TEM: however, for many of 
these conditions, experience is limited to anecdotal case reports or small series. Theo
retically, TEM can be used to treat complex, supra-sphincteric or extra-sphincteric fis
tulas with advancement flaps. The flap should consist of mucosa, submucosa, and a 
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portion of the muscularis: its base should be several times the width of its apex, and 
there should be su.f&cient cephalad mobilization to avoid tension as the flap is advanced 
caudally. TEM has been used to treat rectovaginal fistulas (3) as well as rectourethral 
fistulas(~) with varying success. The author has tried using TEM instrumentation to 
correct circular stapler-induced rectovaginal fistulas following low anterior resection. 
In this regard, all three cases so attempted failed primarily because diminished rectal 
capacity secondary to radiation and prior resection lead to limited visibility and access. 
Strictureplasty can be performed with TEM instrumentation as well, the operation being 
done with single or multiple longitudinal incisions closed transversely or with a 180 
or 270 degree transverse excision of the stricture followed by transverse closure of the 
defect. Such eHorts are best done in the lateral and posterior portions of the extra
peritoneal rectum (7,8). TEM has been used to repair an anastomotic leak (9) and to 
excise ratrorectal tumors (10,11). 

~ PREOPERATIVE PLANNING 

Preoperative Assessment and Patient Preparation 

If the goal of treatment is cure, then accurate preoperative staging is paramount. Assess
ment begins with a digital rectal examination, which may reveal fixation or bulky extra
mural adenopathy. All patients must also undergo either a colonoscopy or a double 
contrast barium enema to evaluate for synchronous lesions. To determine local extent 
of disease, as previously stated, endorectal ultrasound or MRI can be used. A meta
analysis by Bipat et al. analyzed 90 studies comparing ultrasound, CT, and MRI from 
1985 to 2002. illtrasound was found to be the most accurate for determining depth of 
penetration, being over 90% sensitive in detecting invasion of the muscularis propria 
and perirectal tissue. MRI frequently over-staged T1lesions (12). illtrasound accuracy 
may decrease when used to evaluate more advanced and circumferential tumors (13). 
illtrasound, CT, and MRI have comparably low sensitivities when ruling out perirectal 
lymph node metastases (67%, 55%, 66%, respectively) (12). The definition of what 
constitutes a metastatic lymph node has varied among operators and researchers. For 
example, one study considered any oval or circular structure greater than 5 mm. to be 
malignant while others use 10 mm as the threshold; others have stated that any detect
able node should be considered metastatic regardless of size (13). Certainly, the positive 
predictive value of a hypoechoic node detected within the mesorectum increases with 
increasing size, but it is probably best to overtreat rather than undertreat the patient 
and to consider any detectable node suspicious. Abdominal CT scans are usually not 
necessary for early, superficial cancers or adenomatous lesions, as the likelihood for 
distant metastases is low (14). 

If a patient is referred to a surgeon for possible TEM, rigid proctosigmoidoscopy 
must be performed by the surgeon in order to determine the level of the lesion in the 
rectum and whether a rigid scope can access the lesion and reveal it in its entirety. 
Moreover, the exact spatial orientation of the lesion (anterior vs. posterior, right lateral 
vs. left lateral) must be determined as this will dictate patient position on the operating 
table. Informed consent should be obtained with the following considerations in mind. 
If bleeding is encountered or if a lesion cannot be removed, conversion to a transab
dominal approach may be necessary. In addition, for anteriorly located lesions, one may 
inadvertently enter the peritoneal cavity. Although such an occurrence may be repaired 
with transanal suturing techniques, conversion to an abdominal approach may be 
required. Although bowel cleansing is not required for colectomy, it is still essential for 
TEM in order to ensure visibility and reduce the risk of infection. Moreover, if the 
effects of general anesthesia decline midway during the operation and the patient strains 
or coughs, residual stool, if present, may appear at a most inopportune time. Bowel 
cleansing may be accomplished with oral cathartics, enemas, or lavage solutions. Gen
eral or regional anesthesia is required. Patients are positioned on the operating room 
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table such that the lesion is at the bottom of the optical field, for example, lithotomy 
for a posterior lesion. Most cases can be done on an outpatient basis or with a single 
overnight stay. Some patients may experience anesthesia-related nausea, urinary reten
tion, or may require observation for bleeding. Pain is generally not an issue and patients 
do not usually require parenteral medications. 

Equipment 

TEM utilizes a closed endoscopic system that allows for the instillation and retention 
of C02 gas; this creates constant rectal distention, which facilitates exposure and visu
alization of the lesion, excision of the tumor, control of bleeding, and subsequent clo
sure of the wound defect. Other distinguishing features of TEM are the long reach of 
the instruments and the unique stereoscopic magnified image. A combined multifunc
tional endosurgical unit regulates suction, irrigation, intrarectal pressure, and gas insuf
flation. Suction removes fluid, blood, waste, and smoke. Irrigation helps maintain a 
relatively clean operative field and can rinse the end of the scope. C02 insufflation 
maintains distention of the rectum throughout the procedure and flow can be increased 
as high as 6 !/minute. The intrarectal pressure is set at a desired level (usually 10-15 
em H20) and the four functions mentioned above are regulated to achieve a constant 
steady state at that level. The surgeon may choose at various times during the operation 
to increase the suction; when this occurs, the endosurgical unit will increase flow of C02 

to maintain a steady state. If intrarectal pressure does not rise or if the rectum does not 
distend, there is likely a leak in the system and the surgeon should be able to system
atically check the set up for air leaks. This is probably the most frequently encountered 
problem that the surgeon must learn to troubleshoot. 

The operating rectoscopes are beveled and are approximately 4 em in diameter. A 
straight, nonbeveled rectoscope is also available and may be preferable for the very distal 
lesions where the lower lip of a beveled scope could slip exterior to the patient allowing 
for the escape of C02 and collapse of the operative field. Since the end of a beveled scope 
must face downward at the lesion, patients are variably positioned, depending upon 
where the lesion is located along the anterior-posterior dimensions of the rectal wall. For 
example, if a patient has an anterior lesion, he or she should be placed in the prone posi
tion with the legs spread apart to permit close access to the perineum. After the legs are 
placed upon and secured to long and well-padded long-arm boards, the foot of the table 
is dropped to allow the surgeon to sit close to the patient. Alternatively, stirrups placed 
parallel to the floor and coming off the end of the table can be used to support the legs 
in the prone position. For a posterior lesion, the patient is placed in the lithotomy posi
tion and if the lesion is laterally located, the patient is placed in the appropriate lateral 
decubitus position. The end of the rectoscope is covered with a sealed facepiece, which 
has airtight rubber seals and sealed working ports through which the long-shafted instru
ments necessary for the dissection are inserted. The suction catheter can be electrified 
and in this way a bleeding vessel can be coagulated while the blood is being aspirated. 
In a similar way, the tissue graspers can be electrified for control of a bleeding vessel. 
Vision is obtained through a binocular stereoscopic eyepiece, which provides a unique 
image yet magnifies at the same time. An accessory scope may be inserted for video 
recording and transmission of the image to a video monitor for viewing by surgical assist
ants, medical students, and surgical residents. The binocular eyepiece provides 6x mag
nification and has a 50 degree downward view and a 7 5 degree lateral field of view. In 
contrast, the accessory scope has a 40 degree downward view and a reduced lateral view. 
Because of the discrepancy, the image seen through the accessory scope and the video 
monitor is reduced in its scope relative to the binocular eyepiece. 

Most of the bleeding occurring during full-thickness TEM dissections is encoun
tered when one traverses the mesorectum. The standard TEM cautery may be insuffi
cient in stemming the flow of brisk bleeding, the surgeon may then have to work with 
a tissue grasper in each hand, working them in a hand-over-fist manner to get to the 
bleeding vessel, grasp it, and then coagulate it. This can be somewhat cumbersome. At 
those points during an operation when bleeding is likely to occur, the surgeon may 
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chose to use an alternative energy device for hemostasis such as a harmonic scalpel 
(15). Studies have shown that a harmonic scalpel reduces operative time and bleeding. 
Ayodeji et al. compared harmonic dissection with the standard TEM cautery unit in a 
nonrandomized fashion, coiTecting for differences in tumor size between the two groups. 
The harmonic dissector reduced operative time by 26%; however, in 50% of the hal'
monic group, the surgeon used a hybrid approach and used cautery for portions of the 
case (16). Hermsen et al. showed that when the long harmonic shears are used, a further 
reduction in operative time can be achieved as well as a significant reduction in blood 
loss (17). Caution should be exercised. In rare instances, pelvic sepsis has occurred 
following cases, which used the harmonic dissectors possibly as a result of prolonged 
application of energy to the tissue. When cautery is used to traverse the mesentery, the 
energy is imparted in short bursts at very focal and precise areas. In contrast, when a 
harmonic dissector is used, tissue is grasped and energy imparted over a longer period 
of time until the tissue separates. 

The TEM needle holder is self-righting. The needle can be grasped when in an 
inverted position, yet the needle holder will automatically place it in the upright posi
tion when the locking mechanism is activated. Sutures era started and finished with 
silver shots applied to the thread with a specially designed applicator. Traditional 
instrument knot tying is too tedious to perform on a constant basis. 

6) SURGERY 

Technique 
Once the anesthetic has been administered, the patient is positioned according to the 
location of the tumor. The buttocks and perineum are washed with antiseptic solution, 
sterile drapes are placed, and the rectoscope is inserted up to the lesion under direct 
vision aided by the manual insufflation.s of air. The scope is then secured to the operat
ing room table with the adjustable, double-jointed Martin arm and the facepiet:e is locked 
into place on the end of the scope. The Martin arm is moved multiple times during the 
procedure in order to keep the lesion and the area of dissection in the center of the 
optical field. Rubber sleeves, covered by rubber caps with a hole in their center are 
placed onto the working ports of the facepie<:e. The long shafted instruments are inserted 
and the tubing necessary for C02 insufflation, saline irrigation, and pressure monitoring 
are connected. The binocular eyepiece and the accessory scope are inserted. 

The technique of excision will vary according to preoperative histology, suspicion 
that a "benign" lesion may contain an occult cancer, and the location of the lesion within 
the rectum. Small adenomas may be removed by dissecting within the submucosal 
plana; this is especially appropriate for an anterior lesion in a woman where the anterior 
peritoneal reflection is unpredictable in its location and a full-thickness excision may be 
hazardous. For a submucosal excision of a small adenoma, a 5-mm margin of normal 
appearing mucosa is marked around the lesion, the mucosal edge is lifted with the tissue 
grasper, and the lesion is excised without entering the muscularis. Larger adenomas may 
contain invasive cancer and are excised using a full-thickness technique whereby the 
dissection is taken down into the mesorectal fat. If the peritoneum is violated, it should 
be repaired promptly and the operation completed as planned, conversion to laparotomy 
is not necessary. Before the patient is extubated, the abdomen should be examined in the 
event a large pneumoperitoneum needs needle decompression. Cancers are removed with 
a full-thickness excision after a 1-cm margin has been marked around the lesion. To help 
orient the pathologist to the deep and lateral margins, the specimen should be sutured 
or pinned to a flat surface such as cork board or a piece of Telfa paper. Wounds are closed 
transversely with a 3-0 running monofilament suture and SH needle. TEM surgeons fre
quently debate whether or not the wound needs to be closed. Small submucosal exci
sions can certainly be left open; however, larger open wounds are more likely to cause 
a longer period of tenesmus, bleeding, and mucous discharge during the days or weeks 
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after surgery. Ramirez prospectively randomized TEM patients into a group that under
went wound closUI'9 and a group that did not Wound closUI'9 extended surgery by 16 
minutes but this was not significantly significant. In fact, no significant differences wel'8 
noted with respect to intraoperative bleeding, length of stay, and early or late complica
tions (18). This author's belief is that closure should be attempted in all mainly to main
tain one's skills in suturing. There will be instances where suturing is mandatory such 
as in cases of peritoneal entry or following excision of circumfel'8ntiallesions. 

Technical pearls are as follows: 

1. Sutures of short length are preferable in order to be able to pull the suture tight yet 
stay within the narrow confines of the rectum. 

2. Crossover of instruments should be avoided, rather, they should be manipulated in 
parallel. 

a. One should avoid dropping the needle. It is far better to pass it from instrument to 
instrument otherwise time will be wasted looking for the needle. 

4. One should avoid high-power settings on the cautery unit as excessive heat will fog the 
lens and create unnecessary smoke. Moreover, the end of the scope should be kept at 
a distance from the lesion in order to avoid splatter and debris from hitting the lens. 

5. The surgeon should become adapt at knowing where air leaks in the system are 
likely to occur and how to fix them. 

6. The scope should be repositioned several times during the course of the dissection 
in order to keep the operative field in the canter of the optical field. 

7. All of the instruments including the shaft of the eyepiece should be lubricated with 
mineral oil to facilitate passage and reduce wear and tear on the rubber seals of the 
facepiece. 

8. For large wound defects, one should use multiple sutures of short length. Whan clo
sure is complete, one should be sure that the rectal lumen has not been inadvertently 
closed by passing a rigid proctoscope through the area. 

,_) COMPLICATIONS 

TEM complications occur less frequently compared to other resection methods. Buess 
reported a minor complication rate of 16% and a major complication rata of 9% (19). 
Complications occu:rring intraoperatively include conversion to open or laparoscopic sur
gery because of technical difficulty, equipment failure, difficulty in extubating the patient, 
bleeding, and entry into the peritoneal cavity. Postoperative complications include uri
nary ratention (5%), abdominal or rectal pain (1 %), bleeding (1 %), O.uid overload (1 %), 
sutUl'8line dehiscence (1%), perirectal abscess (<1%), and stricture (1 %) (20). Bignellet al. 
reported on 262 consecutive TEM cases and noted that pelvic sepsis occurred in 3o/o of 
patients and was more common when the lesion was located within 2 em of the dentate 
line. Hemorrhage was noted in another 3% but was noted less often when the harmonic 
scalpel was used (21). Rectovaginal fistulas have also been noted (22). 

Wound dehiscence probably occurs more commonly than is thought, the exact inci
dence is not known because most surgeons do not routinely inspect the wound during 
the first 2 weeks after TEM. The addition of neoadjuvant radiation therapy does impair 
wound healing. Marks et al. found that radiation significantly increased the incidence 
of wound complications, 26% of patients so treated experienced varying degrees of 
wound separation. Although most instances ware successfully treated with outpatient 
antibiotics, one patient did require a diverting stoma (23). 

Peritoneal entry does not mandate conversion to an open approach and is not asso
ciated with an increase in postoperative complications (24-26). The defect can be 
repaired immediately and the operation completed as planned. If thel'8 are concerns 
about the adequacy of closure, the wound can be inspected laparoscopically and addi
tional sutures placed. The incidence of peritoneal entry varies in the literature, ranging 
from 2% to 10% (24-26), and in the authors experience (unpublished data) it has 
occurred in 1.2%. Baatrup et al. pooled data from several TEM databases from the UK, 



Chapter 21 Transanal Endoscopic Microsurgery 205 

Germany, Denmark, and Norway and found 22 instances of perforation into the perito· 
neal cavity in 888 casas (2%). All perforations ware treated endoscopically, and there 
ware no deaths or savara complications noted in this group (25). 

Incontinence to feces and flatus are concerns because of the wide diameter of the 
scope, the long duration of many of the TEM cases, and the frequent need to reposition 
the scope during surgery. Solanas at al. studied anal manometry in 40 TEM patients. 
Patients who had previous anal surgery and preoperative defects ware excluded from 
evaluation. There was a global fall in anal resting pressure and maximal squeeze pres
sura; however, at 6 months, patients remained continent. Fifteen percent had rupture of 
their internal sphincter, producing variable degrees of incontinence, which resolved after 
6 months in 67o/o of patients so aHected (2 7). Operative time, tumor size, age, and gender 
did not seem to influence outcome (28), although Herman et al. have postulated that a 
resection of mora than 50% of the circumference might contribute to persistent anal 
dysfunction (29). Wang et al. studied patients with manometry at 2 weeks, 6 weeks, 
3 months, and 1 year after TEM. Lower resting pressures, squeeze pressures, and maxi· 
mum tolerable volumes were noted early after surgery but normal values ware recovered 
by the 1-year time point (30). Jin at al. used manometry and an incontinence survey to 
study patients at 2 weeks, 3 months, and 6 months after TEM. Squeeze pressures were 
depressed at 2 weeks but returned to normal by 3 months. Resting pressures and maxi· 
mum tolerable volumes were significantly depressed at 3 months but returned to normal 
by 6 months. Ultrasound of the sphincter muscle was used to determine whether injuries 
to the muscle were sustained: no patients had an injury to the external sphincter: how
ever, 14% of patients were found to have defects in the internal sphincter, 80% of these 
ware incontinent of flatus (31). Incontinence after TEM has bean shown to be mild and 
self-limiting. Cataldo et al. focused less on the changes in sphincter physiology and more 
on the quality of life as assessed using scores measuring lifestyle, coping, depression, 
and embarrassment. No change was noted between preoperative and postoperative 
scores. TEM did not produce any deterioration in the ability to defer defecation or the 
number of bowel movements in a 24-hour period (32). 

~ RESULTS 

Comparing TEM with Conventional Local Excision 
It is not likely that there will ever be a randomized prospective study comparing TBM 
with conventional transanal excision, which requires that surgeons enroll their own 
patients to either technique. Once the TEM technique is learned, it will be di.flicult for 
a surgeon to revert to a method accompanied by poor visibility, difficult reach, and 
doubt about the adequacy of the margins. Furthermore, TEM and transanal excision 
using conventional instruments are not the same operation, so a direct comparison is 
faulted. There are several published reports comparing TEM with other methods of 
local excision within a given institution in a retrospective manner. Moore and Cataldo 
studied 171 patients, 89 of which underwent conventional transanal excision and the 
remaining 82 underwent TEM. The number of postoperative complications was similar 
(15% and 17% for TBM and conventional excision, respectively): however, the conven· 
tional group had more major complications that included fistula, anastomotic leak, and 
bleeding. TBM was more likely to produce clear margins, cause less specimen fragmen
tation, and have a lower recurrence rate (33). 

Lin et al. compared TBM patients treated at their institution with a group of patients 
who underwent a posterior transsphinctaric approach (Mason's operation) at another 
institution. In this study, 31 patients underwent TEM between 1995 and 2003 and ware 
compared to patients who underwent Mason's operation between 1995 and 2004. There 
were no differences noted in operative time or blood loss. The median hospital stay 
and time until resumption of food intake were shorter in the TBM group. In the Mason 
group, wound infections and fecal fistulas developed in 3.9% of patients each. One 
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patient required a transverse colostomy for the fistula to heal. Incontinence to flatus or 
liquid stool occurred in 31.4% of the Mason group while 6.5% of the TEM group had 
incontinence for flatus only. Both groups showed complete recovery of continence, 
although the Mason group took almost a week longer to recover. There were no recur
rences noted in the TEM group, whereas a 3.9% recurrence rate was noted in the Mason 
group at 30 months follow-up (34). 

In a study of excision of adenomas alone, de Graaf et al. compared transanal exci
sion (n = 43) with TEM (n = 216). Although the study was not randomized, the lesions 
were matched for tumor size and distance from the anal verge. Significant differences 
were noted in favor of TEM with respect to operative time (35 vs. 47 minutes), compli
cation rates (5% vs. 10%), ability to achieve negative margins (88o/o vs. 50o/o), cause 
less tissue fragmentation (1.4% vs. 24%), and recurrence rates (6% vs. 29%). The 
authors concluded that TEM is superior to conventional transanal excision for rectal 
adenomas (35). Christoforidis et al. retrospectively studied only early rectal adenocar
cinomas excised with either TEM (n = 42) or conventional instruments (n = 129) 
between 1997 and 2006. Metastatic, recurrent, previously irradiated, and snare excised 
tumors were excluded from the analysis. TEM was more likely to achieve clear margins 
(2% vs. 16o/o, P = 0.017). In this study, tumor margin status was an independent predic
tor of local recurrence and disease-free survival (36). These studies underscore the 
distinct differences between TEM and other methods of locally excising rectal neo
plasms; they are not the same operation and the differences suggest that TEM is the 
preferred approach. Because of the constant rectal distention, the magnified image, its 
longer reach, a more precise excision and wound closure is possible. This leads to bet
ter specimen handling, namely less tissue fragmentation and a higher likelihood of 
obtaining negative margins, which in turn will lead to lower recurrence rates. 

Follow-up and Treatment of Cancer Recurrence 

Most experts agree that properly selected, favorable pTl cancers do not require addi
tional treatment after TEM. Favorable histologic features include well or moderately 
well differentiation, lack of lymphovascular invasion, lack of tumor budding at the 
leading edge, and lack of a mucinous component (controversial). The presence of unfa
vorable features should lead one to consider additional treatment even if the lesion is 
confined to the submucosa. Borschitz et al. studied the influence of histopathologic 
criteria on long-term prognosis following TEM excision of pT1 rectal cancers. Low-risk 
tumors, that is, those with favorable features, had a local recurrence rate of 6o/o. In 
contrast, high-risk pT1 cancers had a local recurrence rate of 39o/o. In this study, some 
patients with high-risk pTl cancers underwent immediate radical surgery, a local recur
rence rate of 6o/o was noted in this subgroup and the 10-year cancer-free survival was 
93% (37). These data suggest that performing TEM prior to radical surgery does not 
adversely affect outcome, a finding confirmed on reviewing outcome in the UK database 
from 21 regional centers (38). Moreover, the submucosa has been divided into three 
layers based on thickness and are classified as SMl, SM2, and SM3. Penetration into 
the deepest submucosal layer has been considered an indication for additional treat
ment; however, not all pathologists espouse this subdivision citing concerns about tan
gential cuts through the tumor yielding misleading information. In a study of a national 
data base from the UK, the outcomes of 487 patients treated with TEM for cancer were 
evaluated. TEM was found to produce long-term outcomes comparable to those pub
lished for radical total mesorectal excision when TEM was applied for properly selected, 
favorable tumors. Prompt radical surgery for those with adverse features appears safe 
for certain pTl and pT2 cancers, that is, cure is not compromised by the patient having 
undergone TEM prior to radical surgery (38). If radical surgery is deemed necessary, 
one should allow sufficient time for the wound and cavity to heal (at least 1 month) 
following TEM. TEM alone, or any method of local excision, is not an appropriate treat
ment for a cancer that penetrates into the muscularis propria or beyond because of 
unacceptably high recurrence rates, probably from untreated nodal metastases within 
the mesentery. Borschitz et al. showed that even for low-risk pT2 lesions (completely 
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follow-up of 55 months, local recurrence was noted in 5% and distant metastases were 
noted in 2%. At 90 months, the cancer-specific survival was 89% (46). In a study of 
137 patients with rectal cancer treated with preoperative radiation followed by TEM, 
Guerreri found a local recurrence rate of 5o/o, almost half of these patients succumbed 
to systemic metastases at a median follow-up of 46 months. A disease-free survival rate 
of 100o/o was noted in 55 patients with either pTO or pT1 cancers, 81 o/o in 59 patients 
with pT2 cancers, and 59o/o in 23 patients with pT3 cancers (47). 

Neoadjuvant Chemotherapy and Radiation Followed by TEM 

Significant downstaging can be achieved with preoperative chemotherapy and radiation, 
some patients will have an apparent complete clinical response, and maybe even a com
plete pathologic response. Although the standard of care is to proceed with radical surgery 
regardless of response to treatment, perhaps there is a subset of patients for whom radical 
treatment is not necessary. There is no reliable imaging or endoscopic test capable of 
selecting such patients, however. There are several reports investigating whether local 
excision alone is adequate treatment for cancers which are pTO after neoadjuvant chemo
radiation. Tulchinsky et al. reported on 97 consecutive patients treated with neoadjuvant 
chemoradiation followed by radical surgery. Seventeen (18%) patients had no residual 
tumor at the primary site in the rectal wall, of these, only one had positive lymph nodes 
(48). The results would suggest that the vast majority of patients without mural disease do 
not need radical surgery and lymphadenectomy. Kim et al. performed full-thickness local 
excisions on 22 patients who were apparent complete clinical responders to neoadjuvant 
therapy. Seventeen (65%) had no residual disease within the rectal wall, no further surgery 
was done, and none developed local recurrence after a short mean follow-up of 24 months 
(49). Mohiuddin also achieved a very low recurrence rate in a similar group of patients 
(50). Schell et al. reported on 11 patients downstaged with neoadjuvant therapy who 
underwent transanal excision and were followed for a median of 48 months. None devel
oped local recurrence, however, one patient had systemic metastases (51). Bonnen per
formed local excision on 26 patients, 54o/o had a complete local pathologic response, and 
35o/o had microscopic residual disease. Two patients developed local recurrence at a mean 
follow-up of 46 months. Five-year actuarial overall survival rates was 86o/o (52). 

Lezoche et al. staged 135 patients with rectal cancer with endorectal ultrasound, 
MRI, or CT and enrolled them in a study. Those patients staged with T2NO lesions 
(n = 84) received neoadjuvant therapy and then underwent TEM, those with T1NO 
lesions (n = 51) underwent TEM alone. For the former group, local recurrence devel
oped in 5o/o and at a median follow-up of 97 months, disease-free survival was 93o/o. 
For the patients staged with T1NO cancers, local recurrence was Oo/o and disease-free 
survival was 100o/o. Final pathology revealed that there were 24 (18o/o) complete path
ologic responders, 66 (49o/o) pT1 cancers, and 45 (33o/o) pT2 cancers. All of the recur
rences occurred in the patients who had been staged as having T2 cancers and were 
still ypT2 after neoadjuvant therapy (53). Caricato et al. treated 30 patients with neo
adjuvant chemoradiation followed by TEM for the patients (n = 8) who had a good 
clinical response and open surgery for those (n = 22) with evident residual disease 
noted endoscopically or with imaging studies. After a mean follow-up of 47 months, 
the TEM group had a disease-free survival rate of 100o/o, and the open group had a 
disease-free survival rate of 77o/o (54). 

Borschitz et al. performed an online search and accumulated data from seven dif
ferent studies on 237 patients with clinical T2 and T3 cancers who underwent neoad
juvant chemoradiation followed by local excision. None of the patients with ypTO 
cancers developed local recurrence. Recurrence rates were as follows: 0--6% for ypT1 
cancers, 6-20o/o for ypT2 cancers, and up to 42o/o for ypT3 cancers (55). 

Studies Comparing TEM with Radical Surgery 

In a nonrandomized study, De Graaf et al. compared 80 patients treated with TEM to 
75 treated with total mesorectal excision. All patients had pT1 cancers and negative 
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margins. The TBM group had shorter operative times, less bleeding, shorter hospital 
stays, fewer complications, and lower reoperation rates. At 5 years, overall survival and 
cancer-specific survival rates were comparable. Local recurrence developed in 24% of the 
TEM group and O% of the TME group, yet survival was not affected (56). Ptok et al. 
reported a nonrandomized retrospective German multicenter trial involving 282 hospi
tals and 479 patient11 with low-ri11k pTl cancers treated for cure. Eighty-five patientll 
were treated with conventional tran11anal excision and 35 patients underwent TEM. 
Collectively, local recurrence developed in 6% of this group at a mean follow-up of 
44 months. Of the 359 patients treated with radical surgery, local recurrence developed 
in 2% (P = 0.05); however, tumor-free survival did not differ between the groups (57). 
Lee et al. compared TEM and radical surgery, also in a nonrandomized fashion, for 
patients with pT1 and pT2 cancers. No chemotherapy or radiation was administered. 
There was no significant difference in local recurrence rates for patients with pTl can
cers treated with TEM or radical surgery. For T2 cancers, however, local recurrence 
developed in 19.5% of the TEM patientll and 9.4% of those undergoing radical surgery 
(P = 0.04). There were no significant differences between the two groups in terms of 
5-year disease-free survival rates. The authors concluded that further treatment is war
ranted for a pT2 cancer removed by TEM (22). 

In a randomized, prospective trial with a minimum of 3 years of follow-up, Lezoche 
randomized 40 patients into a TEM group (n = 20) and a total mesorectallaparoscopic 
resection group (n = 20) following neoadjuvant therapy. Final pathology in the TEM 
group revealed that there were seven pTO cancers, six pTl cancers, and seven pT2 
cancers. For the mesorectal excision group, there were seven pTO cancers, four pTl 
cancers, and seven pT2 cancers. Significant downstaging occurred in both groups. At a 
mean follow-up of 56 months, one local recurrence and one distant recurrence devel
oped in each group. The probability of local or distant failure waa 10% for TEM and 
12% for laparoscopic resection, whereas the probability of survival was 95% for TEM 
and 83% for laparoscopic resection. The authors conclude that the results were com
parable between the two study arms in terms of failure and survival (58). Lezoche 
updated his series to include 35 patients in each arm and the results have held up; 
similar results were noted in each treatment arm with respect to local failure and prob
ability of survival (59). 

~ CONCLUSIONS 

TEM is a safe technique with a broad range of applications including the excision of 
rectal neoplasms, treatment of complex rectal fistulas, and strictureplasty. Virtually, any 
adenoma can be removed with this technique; however, caution should be exercised 
regarding its use with rectal cancer. The standard against which it will be compared is 
level-appropriate mesorectalexcision. Most would agree that TEM excision of favorable, 
low-risk pT1 cancers is acceptable. It should not be used as the sole form of therapy 
for pT2 or deeper cancers. There is considerable interest in combining TEM with post
operative radiation or neoadjuvant chemotherapy and radiation for these locally 
advanced tumors. Publications investigating combined therapy all have small sample 
sizes and few prospectively randomize patients, nevertheless, the results are compel
ling. These papers show the following: TEM excision of favorable pT1 cancers is safe, 
TEM does not compromise outcome if prompt radicaliiUI:gery is con11idered necessary 
because of unfavorable histology, and many patients do not require radical surgery and 
lymphadenectomy if neoadjuvant therapy produces a complete histologic response at 
the primary site in the rectal wall. TEM may play an expanding role in the future based 
on these findings, that is, local excision of the post treatment scar or ulcer before sub
jecting the patient to radical and disfiguring surgery. Future use of TKM may even 
include transanallymph node sampling or dissection with or without the use of senti
nel lymph node technology. In fact, Buess himself had alluded to the potential for node 
retrieval in the 1980s. Technical modifications are likely in the future to make the 
equipment more affordable, as such, TKM will likely gain in popularity. 
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22 Transvaginal 
G. Willy Davila 

Introduction 
Rectocele repair represents one of the most commonly performed gynecologic pelvic 
reconstructive procedures. Both gynecologists and colorectal surgeons treat rectoceles 
on a frequent basis by itself or in conjunction with other reconstructive procedures. 
Dysfunction of the posterior compartment may be very differently managed by different 
specialists as there is a lack of consensus about indications, surgical techniques, and 
outcome assessment. 

The restoration of normal anatomy to the posterior vaginal wall is referred to 
as a posterior repair or colporrhaphy. Although frequently used interchangeably 
with the term "rectocele repair," the two operations may have vastly different treat
ment goals. While rectocele repair focuses on repairing a herniation of the anterior 
rectal wall into the vaginal canal due to a weakness in the rectovaginal septum, a 
posterior colporrhaphy is designed to correct a rectal bulge, as well as normalize 
vaginal caliber by restoring structural integrity to the posterior vaginal wall and 
introitus. 

This chapter will cover various aspects of the gynecologic approach to rectocele 
repair, including symptoms, anatomy, physical examination, indications for repair, sur
gical techniques, and treatment outcomes. 

SYMPTOMS 

Posterior vaginal support defects can occur with or without symptoms. Posterior wall 
weakness typically entails pelvic and perineal pressure, a vaginal bulge, associated 
lower back pain, and/or defecatory dysfunction including a sense of incomplete empty
ing, tenesmus, need to splint, or use digitalization for defecation. 

Defecatory Function 

Weber et al. described defecatory dysfunction in association with pelvic organ prolapse 
> stage I. In this study, 92% reported bowel movements at least every other day, 63% 
needed to strain, 29% required digitation of the rectum during bowel movement, and 
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14% reported fecal incontinence. Many women need to digitally reduce or splint the 
posterior vaginal bulge or the perineum in order to initiate or complete a bowel move
ment. Accumulation of stool within the rectocele reservoir leads to increasing degrees 
of perineal pressure and obstructive defecation. In the absence of digital reduction, 
women will note incomplete emptying, which leads to a high degree of frustration. A 
vicious cycle of increasing pelvic pressure, need for stronger Valsalva efforts, enlarge
ment of the rectocele bulge, and increasing perineal pressure ensues. Rectal digitation 
is not commonly self-reported by patients with a symptomatic rectocele unless asked 
by their physicians. 

Patients very commonly have associated complaints of constipation. The symptom 
of constipation is not clearly understood by all gynecologists. Its vague nature, coupled 
with a poor understanding of the complexity of colonic function, frequently results in 
an incomplete evaluation of the symptom of constipation by the gynecologist. Unfortu
nately, this may result in surgical treatment of abnormal bowel function via a rectocele 
repair when conservative therapy for constipation may have been satisfactory. The per
sistence of abnormal defecation symptoms postoperatively may be responsible for the 
high rectocele recurrence rate. 

Sexual Dysfunction 

This disorder has a significant prevalence in pelvic organ prolapse (POP). Prolapse in 
general has been associated with sexual complaints in several studies. Common sexual 
symptoms about female sexual dysfunction in relation with pelvic organ prolapse 
include dyspareunia, decreased sexual desire, and anorgasmia. An enlarging rectocele 
will widen the levator hiatus and increase vaginal caliber. In addition, women with 
increasing degrees of prolapse have progressively larger genital hiatuses (4), which may 
lead to sexual difficulties including symptoms of vaginal looseness and decreased sen
sation during intercourse. Whether this is due to the enlargement of the vaginal introi
tus and levator hiatus or coexistent damage to the pudendal nerve supply to the pelvic 
floor musculature is unclear. Some theoretical explanations for sexual dysfunction due 
to posterior wall pelvic organ prolapse can be due to the loss or damage to pudendal 
terminal nerve endings, caused either by loss of support of the perineum and distal 
vagina, by surgical dissection, or by a vasculogenic factor (diminished pelvic blood 
flow) causing hypoxia, mucosal dryness, and dyspareunia. 

Rectocele, Enterocele, and Perineal Descent 

The vaginal epithelium can provide clear signs about the location of the rectovaginal 
fascia tears because the rugation pattern is frequently lost above the defect. Rectoceles 
can be caused by transverse, lateral, central, distal, or superior fascial tears (2). In gen
eral, enteroceles and most rectoceles are caused by superior tears at the cervical or 
vaginal cuff level, with very thin, unrugated epithelium noted overlying the defect. 
Denervation of the pelvic diaphragm results in opening of the genital hiatus and sepa
ration of the anterior and posterior vaginal walls, loss of muscular tone, and laxity in 
the rectovaginal fascia. As such, pressure applied to the anterior and posterior vaginal 
walls must be counteracted upon by the connective tissue alone. The connective tissue 
response to constant pressure is attenuation or tearing of the rectovaginal fascia. A large 
enterocele or rectocele may extend beyond the hymeneal ring. Once exteriorized, the 
patient is at risk for vaginal mucosal erosion and ulceration. Normally, the perineum 
should be located at the level of the ischial tuberosities or within 2 em of this landmark. 
A perineum found below this level either at rest or with straining represents perineal 
descent and is usually caused by a detachment of the rectovaginal fascia from the 
vaginal apex/uterus or less commonly from the perineal body. It translates to a widen
ing of the genital hiatus and perineal body and flattening of the intergluteal sulcus. 
Excessive perineal descent can be related to as little as a 20% elongation of the puden
dal nerve fibers. 
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~ PREOPERATIVE PLANNING 

Anatomy 

The anatomy of the posterior vaginal wall cannot be clearly conceptualized apart from 
the anatomical support of the rest of the vagina. Vaginal support arises from several 
interactions between pelvic musculature and connective tissue. 

Rectoceles result from defects in the integrity of the posterior vaginal wall and 
rectovaginal septum and subsequent herniation of the posterior vaginal wall and ante
rior rectal wall into the vaginal lumen through these defect&. 

The normal posterior vagina is lined by squamous epithelium that overlies the 
lamina propria, a layer of loose connective tissue. A fibromuscular layer of tissue com
posed of smooth muscle, collagen, and elastin underlies this lamina propria and is 
referred to as the rectovaginal fascia. This is an extension of the endopelvic fascia that 
surrounds and supports the pelvic organs and contains blood vessels, lymphatics, and 
nerves that supply and innervate the pelvic organs. 

The layer of tissue between the vagina and the rectum, or rectovaginal fascia, was 
felt to be analogous to the rectovesical septum in males and became known as Denon
villiers' fascia or the rectovaginal septum in the female. Others described the rectovag
inal septum as a support mechanism of the pelvic organs, and they were successful in 
identifying this layer during surgical and autopsy dissections (13,19,21). It is unclear 
whether this fascial layer extends from the vaginal cuff to the perineum or is only 
present along the distal vaginal wall from the levator reflection to perineum. 

The normal vagina is stabilized and supported on three levels. Superiorly, the vag
inal apical endopelvic fascia is attached to the cardinal-uterosacral ligament complex. 
Laterally, the endopelvic fascia is connected to the arcus tendineus fasciae pelvis, with 
the lateral posterior vagina attaching to the fascia overlying the levator ani muscles. 
Inferiorly, the lower posterior vagina connect& to the perineal body, comprised of the 
anterior external anal sphincter, transverse perineum, and bulbous cavemosus muscles. 
The cervix (or vaginal cuff in the women following hysterectomized woman) is consid
ered to be the superior attachment site or "superior tendon," and the perineal body the 
inferior attachment site or "inferior tendon." The endopelvic fascia extends between 
these two sites comprising the rectovaginal septum (Fig. 22.1). A rectocele results from 
a stretching or actual separation or tear of the rectovaginal fascia, leading to a bulging 
of the posterior vaginal wall noted on examination during a Valsalva maneuver. Trauma 
from vaginal childbirth commonly leads to transverse defects above the usual location 
of the connection to the perineal body (Fig. 22.2). In addition, patients may present 
with lateral, midline, or high transverse fascial defects. Separation of the rectovaginal 
septum fascia from the vaginal cuff results in the development of an enterocele as a 
hernia sac without fascial lining and ftlled with intraperitoneal contents (Fig. 22.2). 

Vaginal muscular support is provided by the interrelation among the pelvic dia
phragm, the levator ani muscles (puborectalis, pubococcygeus, and ileococcygeus), and 
the coccygeus muscles. The levator musculature extends from the pubic bone to the 
coccyx and provides support fur the change in vaginal axis from vertical to horizontal 
along the mid-vagina creating aU-shaped sling. A rectocele typically develops at, or 
below, the levator plate, along the vertical vagina, weakening the fascial condensation 
of the attachments of the perineal musculature (Fig. 22.3). 

PHYSICAL EXAMINATION 

Pelvic examination allows the surgeon to define the grade of prolapse and determine 
the integrity of the connective tissue and muscular support of the posterior vaginal wall. 
The typical finding in a woman with a symptomatic rectocele is a lower posterior 



216 P1rt IX Rectocele 

Figur• 22.1 Diagrammatic repre· 
senbrtion of the rectovaginal 
septum including its attachment 
from vaginal apax to perineal body. 

Figur• 22.2 Fascial tears of the 
recttrvaginai(RY) septum can 
occur superiorly or inferiorly at 
situs of attachment to a central 
tun don. 
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vaginal wall bulge noted on physical examination in a dorsal lithotomy position. It may 
superiorly extend to weaken the support of the upper, posterior vaginal wall, leading 
to an enterocele, or to the vaginal apex, leading to vaginal vault prolapse. In an isolated 
rectocele, the bulge extends from the edge of the levator plate to the perineal body. As 
the rectocele enlarges, the perineal body may further distend and lose its bulk, leading 
to an evident perineocele; enteroceles and rectoceles frequently coexist The physical 

Rectovaginal septum tear at 
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examination should include not only a vaginal examination but must also include a 
rectal examination, as the perineocele may not be evident on vaginal examination. At 
times, it can be identified only upon digital rectal examination where an absence of 
fibromuscular tissue in the perineal body anterior to the rectum is confirmed. 

The gynecologic preoperative evaluation of a symptomatic posterior vaginal bulge 
typically includes only history and physical examination. Gynecologists have not 
adopted the performance of defecography or other functional evaluation techniques to 
assess rectoceles. While 80% of colorectal surgeons use defecogrephy, only 6% of gyne
cologists use it (3,9,14). In addition, differentiation between the enterocele and rectocele 
components of posterior vaginal wall prolapse is typically performed on a clinical and 
intraoperative basis. It is unclear at this time whether surgical therapy outcomes are 
negatively impacted by the lack of a preoperative evaluation beyond history and phys
ical examination. Patients presenting with defecatory dysfunction should also have a 
gastrointestinal evaluation including a barium enema or colonoscopy to exclude color
ectal malignancy. If the patient has any other suspected anorectal pathology such as 
internal hemorrhoids, internal rectal prolapse, or rectal ulcer, an anoscopy or proctos
igmoidoscopy should be performed. 

'fYpically, gynecologists consider rectocele repair for treatment of obstructive def
ecation symptoms, lower pelvic pressure and heaviness, prolapse of posterior vaginal 
wall, and pelvic relaxation with enlarged vaginal hiatus. However, one should be cau
tioned that although repair of rectoceles may correct abnormal anatomy symptoms, 
including constipation, other symptoms may persist 

6) SURGERY 

Surgery to Correct a Rectocele 
There are several goals of surgery to repair a rectocele: endopelvic fascial integrity from 
the apex to the perineum and levator plate integrity should be re-established. Anterior 
rectal wall support should be re-established and the perineal body should be reinforced; 
the end result should be a vagina of normal caliber and length. 

Posterior Colporrhaphy Technique 
Posterior colporrhaphy is the most common gynecologic type of rectocele repair and is 
commonly performed in conjunction with a perineoplasty to address a relaxed perineum 

Figur•l2.3 Rectoceles develop at 
or below the levator muscles, 
splaying the perineal musculature 
attachments. 
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figur• 22.4 Multiple interrupted 
sutures are used to approximate 
the endopelvic fascia at the 
perineal body apex in the midline. 

and widaned genital hiatus. Preoperatively, the severity of the rectocele is assessed, as 
well as the desired final vaginal caliber. The original technique included plication of 
the pubococcygeus muscles along with plication of the posterior vaginal wall and 
reconstruction of the perineal body. Allis clamps are placed on the inner labia minora/ 
hymeneal remnants bilaterally and then approximated in the midline. The resultant 
vagina should loosely admit two to three fingers. A triangular incision over the perineal 
body is made between the Allis clamps and a midline vertical incision is extended to 
the superior edge of the rectocele. Lateral sharp dissection is performed to separate the 
posterior vaginal mucosa from the underlying rectovaginal fascia. 

The dissection extends laterally to the lateral vaginal sulcus and to the medial 
margins of the puborectalis muscles. The rectovaginal fascia with or without the under
lying levator ani muscles is then plicated with interrupted sutures beginning at the level 
of the levator plate while depressing the anterior rectal wall with the nondominant 
hand (Fig. 22.4). Typically, thick, absorbable sutures using #1 Vicryl are placed along 
the length of the rectocele until plication to the level of the perineal body is complete. 
Excess vaginal mucosa is carefully trimmed and then reapproximated. A concomitant 
perineoplasty may be performed by plicating the bulbocavernosus and transverse peri
neal muscles in the midline with #1 Vicryl. This reinforces the perineal body and 
provides enhanced support to the corrected rectocele. 

Most published studies report a greater than 75o/o improvement in anatomical out
come or bulge and the need to splint the perineum to defecate. However, the studies 
suggest that there is at least a 15% incidence of de novo dyspareunia after posterior 
colporrhaphy, with or without levator plication. Patients with symptoms of slow-transit 
constipation have little improvement in defecation dysfunction. Kahn and Stanton 
reported 24% of recurrent rectocele (mean follow-up 42.5 months); Mellgren in a pro
spective study found recurrent rectocele in 20%. Weber and colleagues (25) found dys
pareunia in 25o/o of women after posterior colporrhaphy. Dyspareunia is dependent not 
only on the caliber of the vagina; it can also result from excessive mucosal trimming, 
loss of vaginal depth, scar tissue formation, or levator spasm. 

Discrete Fascial Defect Repair Technique 

Discrete tears or breaks in the rectovaginal fascia or rectovaginal septum have been 
described and may contribute to the formation of rectoceles (Fig. 22.2). Similarly to other 
hernia repairs the technique involves identifying the discrete fascial tears, reducing the 
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Figure 22.5 Posterior vaginal wall 
reinforcement graft in place from 
vaginal apex to perineum. Biologic 
graft attached to vaginal cuff. 

although there was a higher blood loss and greater need for postoperative narcotic use 
(24). However, data on the effect of surgery on bowel symptoms and the use of poly
glactin mesh inlay or porcine small intestine graft inlay on the risk of recUlT8Ilt rec
tocele were insufficient for meta-analysis. 

3 RESULTS 

Although commonly performed, posterior colporrhaphy has bean described as "among 
the most misunderstood and poorly performed" gynecologic surgeries (15). Although 
many authors have reported satisfactory anatomic results, conflicting effects on postop
erative bowel and sexual function have been noted. Several authors have reported high 
sexual dysfunction rates of up to 50% of women reporting dyspareunia or apereunia 
after posterior colporrhaphy (5). Some authors caution the performance of rectocele 
repair in patients with preoperative abnormal colonic transit studies secondary to con
tinued constipation postoperatively (12). Other authors performed preoperative defec
ography on all patients and found that the grade of rectocele emptying did not infiuence 
long-term outcome. In addition, pre- and postoperative defecography was reported to 
show an increase in maximal anal resting pressure postoperatively, suggesting that it 
may be due to levator plication (Table 22.1) (11). 

Many authors have suggested that the significant rate of postoperative dyspareunia 
may be due to the plication of the levator ani muscles and has led several authors to 
the popularization of the discrete fascial defect repair (8,23). Several authors have 
reported a similar anatomic cure rate with this surgery, along with significant improvement 
in quality of life measures. Unlike the traditional posterior colporrhaphy, all of these series 
report less postoperative dyspareunia. The authors noted significant improvement in 

POP symptoms 
Constipation 
Fecal incontinence 
Sexual dysfunction 
Anatomic defect 

POP= pelvic organ pralaJ)IIt. 
231 1urgeries over 5 year~: 61% tlUimintd, 71% querianed. 

114 
22 
4 

18 
100 

PollopeNtive('%t 

31 
33 
11 
'D 
24 



Chapter 22 Transvaginal 221 

splinting, vaginal pressure, and stooling difficulties. However, rates of fecal incontinence 
and constipation were postoperatively unchanged. These studies show promising ana
tomical and functional results; however, prospective long-term studies are warranted. We 
have not found a high rate of dyspareunia with a combination of site-specific repair and 
high perineoplasty. The multiple goals of restoration of anterior rectal support and nor
malization of vaginal hiatus size are achieved without significant negative consequence. 

~ CONCLUSIONS 

Gynecologic indications for rectocele repair are numerous because gynecologists prima
rily address vaginal symptoms when repairing a rectocele. Obstructive defecation symp
toms are included among many others in a list of accepted indications. Preoperative 
evaluation by gynecologists typically includes clinical assessment gained from the his
tory and physical examination only, and gynecologists rarely depend on defecography 
to plan a reconstructive procedure for rectocele. Overall, swgical correction success rates 
are quite high when using a vaginal approach for rectocele correction. Vaginal dissection 
results in good visualization and access to the endopelvic fascia and levator muscula
ture, which theoretically allows for a more anatomic correction than does transanal 
repair. More comprehensive data collection is necessary to better understand the effect 
of various surgical techniques on vaginal, sexual, and evacuatory symptoms. 
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Sthela M. Murad-Regadas and Rodrigo A. Pinto 

Functional evaluation of the pelvic floor helps identify all anatomical defecatory disor
ders, which fadlitate the choice of treatment options. Some studies have shown that 
the application of a complete functional investigation of the pelvic O.oor can modify the 
surgical management in up to 3o-40% of cases (1 ,2). Specific indications for surgical 
repair of rectoceles depends on the patients' symptoms, physical examination findings, 
results of physiological tests as well as failure of medical managemant including dietary 
modifications, ftber supplements, laxatives, and biofeedback. 

CS) SURGICAL TECHNIQUES 

Various preoperative bowel preparation techniques maybe used. While some Slll'

geons advocate sodium phosphate enemas, others recommend bowel cleansing with 
polyethylene glycol or oral sodium phosphate preparation. Preoperative parenteral 
antibiotic prophylaxis is frequently used. The tranaanal approach iB preferred by 
most colorectal surgeons, as they are experienced with transanal surgery. Patients are 
positioned in the prone jackknife or lithotomy positions depending on the surgeon's 
preference. 

The transanal repair involves excising the distal redundant anterior rectal 
mucosa, followed by longitudinal or transverse plication of the muscularis propria 
layer of the rectum and recto vaginal septum (3 ,4). While plicating the muscular 
layer using interrupted or continuous absorbable stitches, special care must be taken 
to not include the posterior vaginal wall, which could lead to subsequent formation 
of a rectovaginal fistula (4-7). All of the hand-sewn methods have some basic prin
ciples in common: to excise the rectocele and the excessive anterior mucosa layer; 
to nrmly reapproximate the anterior rectal wall by plication of the submucosa 
and muscularis; and to induce submucosal fibrosis through surgical manipulation 
(3,4,6). 

Block (5) developed the closed obliterative suture technique in 1986, which con
sists of a tightly drawn continuous lock-stitch suture that strangulates the mucosa, 
submucosa, and muscularis layers of the rectocele without opening the rectum, allow
ing the repair to heal faster. Advantages of this technique include the short operative 
time that results from not having to dissect all layers of the rectal wall for repair, which 
also minimizes tissue trauma. 

223 
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3 ~ RESULTS AND COMPLICATIONS 

Patients usually have a short hospital stay after rectocele repair (1 to 2 days). The 
symptomatic defecatory improvement using the transanal approach ranges from 3G-90o/o 
(5-12). However, most of the series report unsatisfactory evacuation in 1G-30o/o of 
patients (13,14). The causes for unsuccessful repairs are usually multifactorial, includ
ing inadequate repair, inappropriate patient selection and other coexisting undiagnosed 
or occult evacuation disorders. 

The overall complication rate has been reported as up to 9o/o (6,8,12,15), and 
includes bleeding from the dissected mucosa (:S9o/o) (12,15), infection, wound break
down (SS%) (8,11,16), and rectovaginal fistulas (<1%) (5-7,16). Tjandra et al. (9) noted 
postoperative complications in 3o/o of patients excluding local sepsis or rectovaginal 
fistulas using the transanal technique. The low morbidity rate has been attributed to 
meticulous dissection, adequate hemostasis, use of prophylactic antibiotics, and accu
rate placement of sutures during the plication of the muscularis propria of the rectum. 
Paradoxical puborectalis contraction is associated with symptomatic rectoceles in 
2G-70% of cases (17-20), and some studies have shown that this association worsened 
overall postoperative results, despite some postoperative improvement in constipation 
and quality of life (9,15,16). Tjandra et al. (9) reported improvement of evacuation in 
patients without anismus in 93% as compared to 38% in patients with associated 
anismus. Accordingly, all patients with anismus should be submitted to biofeedback. 
prior to rectocele repair (21). Postoperative decreased anal sphincter pressures have 
been reported and fecal incontinence is found in 3-34% of patients (6,8). Ho et al. (22) 
noticed impaired mean resting and squeeze pressures 6 months after the transanal 
technique in 21 females. Nevertheless, no patients were postoperatively incontinent 
and all had improved outlet obstruction symptoms. Heriot et al. (23), alternatively, 
failed to find any changes in either resting or squeeze pressures after the operation in 
45 patients. Results of anorectal physiological analysis following rectocele repair is 
inconsistent, whether assessed by anal manometry or by pudendal nerve terminal 
motor latency (24,25). 

Long-term results of transanal repair decrease with time (10,13,16,26). Abbas et al. 
(26) reviewed 150 females who had undergone an anterior Delorme's operation in the 
management of symptomatic rectocele. One hundred seven patients at a mean 
follow-up of 4 years (range 2-11) had significant improvement of the obstructed def
ecation as defined by the Rome II criteria (14). There was also significant reduction in 
each of the following symptoms of outlet obstruction: straining, incomplete emptying, 
feeling of blockage, and digitetions. Patients with incontinence had also significant 
reduction in their symptoms after transanal repair. Conversely, Roman i: Michot (13) 
found 35 recurrences in 71 patients after a mean follow-up of 74 months. Persistence 
of symptoms 2 months after surgery was a predictive factor in rectocele recurrence, 
and preoperative clinic, defecographic, and manometric parameters are not helpful in 
predicting recurrence. Similarly Arnold et al. (10) reported continued symptoms of 
constipation (54%), sexual dysfunction (21%), and rectal pain (4%) in a follow-up 
period of 2-5 years after transanal and transvaginal approaches. However, 83% of the 
patients noted symptomatic improvement in constipation after surgery despite these 
reported symptoms. Van Dam et al. (16) reported good or excellent functional results 
in 67.6% patients after a median follow-up of 58 months. Therefore, it seems that there 
is no evidence of deterioration of the functional results of transanal repair with time 
(Table 23.1). 

A potential drawback of this procedure is its inability to treat circumferential 
mucosal prolapse and/or rectoanal intussusceptions. However, as mentioned earlier, 
rectoceles, mucosal prolapse, hemorrhoids, and perineal descent are different processes 
that consequently require management (27). Transanal repair of rectocele is a safe alter
native as it provides amelioration of symptoms, reflected by anatomical improvement 
with an acceptable risk pro&le. 
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24 Trans perineal 
Guillermo Rosato and Pablo E. Piccinini 

~ INDICATIONS/CONTRAINDICATIONS 

Critsria of patient selection for surgery: 

1. Rectocale S4 em in diameter as measured during dafecograpby (DFG) or S2.5 em as 
measured during pelvic fioor dynamic magnetic resonance (DMRPP) imaging. 

2. Non- or partial emptying of rectocele during the push phase in other DFG or 
DMRPP. 

3. Rectal and/or vaginal symptoms for longer than 12 months. 
4. 3 +for at least 4 weeks despite dietary fiber of 30 glday. 
5. Rectal and/or vaginal digitation required to facilitate rectal evacuation . 

... ~ PREOPERATIVE PLANNING 

Patient election for surgery bas followed the previously mentioned selection criteria of 
anorectal physiology including transit time, anal manometry, DFG, DMRPP, and neuro
physiology of the pelvic floor. 

All patients underwent bowel preparation with 3,000 cc polyethylene glycol or a 
phospho-soda solution. Antibiotic prophylaxis consisted of a combination of Metroni
dazole and Gantamycin or Ceftrlaxone. 

G SURGERY 

Positioning 

The patients were placed in the prone jackknife position. 

Technique 

Anesthesia was at the patient's choice either spinal or general. 
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figure 24.1 Anterior rectocele. 

The surgical technique was a perineal approach, through a U-shaped incision (Figs. 
24.1 and 24.2). Dissection was undertaken in a cephalad direction to reach the vaginal 
cupola (Fig. 24.3) after which trapezoid strip of posterior redundant vaginal wall was 
resected (Fig. 24.4). The posterior vaginal wall was closed by a running suture of 3-0 
Polyglactin 910 (Fig. 24.5) including closure of the dead spaces between the rectal and 
the vaginal walls (Fig. 24.6). A levator plication was undertaken by placing two single 
stitches of 2-0 Prolene. A perineoplasty was performed on an individual basis to pre
vent bulging of the perineal body during push (Fig. 24.6). illtimately the skin was fully 
closed, without drainage (Fig. 24.7). 

Combined procedures for hemorrhoidectomy and/or fissure were undertaken at the 
same time of surgery. 

POSTOPERATIVE MANAGEMENT 

Patients were usually discharged on day 2 although oral antibiotics were continued for 
5 postoperative days. Initially intravenous analgesia was delivered (50 mg of Diclofenac 
each 8 hours) after which oral analgesia was used and was maintained on demand after 
hospital discharge. 

figure 24.2 Perineal U-shaped 
incision. 
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figure 24.3 Rectovaginal septum 
dissection. 

figure 24.4 Redundant rectovagi· 
nal wall resection. 

Figura 24.5 Vaginal wall running 
suture. 
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figur• 24.6 Perineoplasty and 
wound closure. 

Clear fiuids were started on the first postoperative day. On day 2, a normal diet plus 
psyllium supplement was begun. Imaging control at 4 months postoperation was under
taken to verify surgical results. 

J COMPLICATIONS 

Two complications occurred from this personal series of 52 patients. One distal rec
tovaginal fistula that healed after a rectal advancement fiap and one wound hematoma 
that needed partial opening of the perineal wound to facilitate drainage. 

-3' RESULTS 
See Table 24.1. 

figure ZU Full skin closure. 
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Author N Techni11u• R•ulta ,. Ca•plicatiana % 

Sullivan at al.l1967) 151 Transrrectal Excellent/good 79.5 12.5 
Khubchandani 11983) 59 Transrrectal Excellent/good 35.5 
Block (1988) 80 Tranarrectal Excellent/good 17 
Sehapayak (1985) 355 Tranarrectal Excellent/good 84.5 5.6 
Arnold at al.l1990) 35 Transrrectal Excellent/good 80 34.2 
Sarles at al.l1991) 39 Transrrectal Excellent/good 95 NS 
Jansaen at al.(1994) 78 Transrrectal Excellent/good 92(87)• 2.6 
Kubchandani (1997) 123 Tranarrectal Excellent/good 82 3 
Redding 11964) 2D Transvaginal Excellent/good 100 5 
Pitchford (1967) 44 Transvaginal Excellent/good NS 0 
Arnold et al.(1990) 29 Transvaginal Excellent/good 80 31 
Mellgren et al.(1995) 25 Transvaginal Excellent/good 88 20 
Trompatlo (1997) 53 Transvaginal Excellent/good 100 5 
Watlon (1998) 9 Transperinaal Excellent/good 80 
Trompetlo (1998) 102 Tranaperineal Excellent/good 85 15 
Miaici (1998) 44 Tranaperineal Excellent/good 
Rosato GO 120041 52 Transperinaal Excellent/good 96.2 3.8 

"After one yeer follow-\lp. 

~ CONCLUSIONS 

The transperineal approach is a safe and effective surgical option to treat anterior rec
tocele as a unique pelvic door dysfunction. However, if clinically warranted, simultane
ous perianal conditions such as hemorrhoids and fissures can be addressed. 

Other surgical options are available such as mesh suspension and stapled transanal 
rectal resection. The latter procedure simultaneously corrects both the rectocele and the 
recto-anal-intussception. 
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25 Repair with Mesh 
Clifford Simmang and Nell Maloney 

Rectoceles are a pelvic floor disorder that present as a weakness in the rectovaginal 
septum causing herniation or bulging into the vagina. The significance of finding a 
rectocele is poorly understood but may contribute to the problem of obstructed out
let defecation. Rectoceles are an acquired condition that begins as a gradual thinning 
which then may progresses. Patients with symptomatic rectoceles are predominantly 
vaginally parous women, who complain of difficult evacuation with straining and 
digital manipulation to facilitate having a bowel movement (1,2). Although the etiol
ogy is unknown, rectocele formation has been associated with chronic constipation 
with straining against a weakened rectovaginal septum. The first step in management 
should be optimizing bowel consistency with bulking agents, dietary fiber, and 
hydration (1-3). 

Evaluation of a rectocele begins with physical examination. On digital rectal exam
ination, the rectocele is detected as a laxity in the anterior wall of the rectum. The 
examination should be performed on women with specific complaints including feeling 
a bulge in the vagina or in those patients who describe splinting by placing a finger 
into the vagina to defecate. Rectocele and other pelvic floor abnormalities may be more 
easily demonstrated by having the patient examined in the standing position. The 
patient can then confirm whether the observed bulge is noticeable with straining during 
defecation requiring splinting for evacuation. 

Fluoroscopic defecography allows measurement of the bulge as well as confirms 
trapping of barium consistent with the patient history. Rectoceles less than 2 em in size 
are generally considered to be not clinically significant, whereas rectoceles greater than 
3 em are thought to be abnormal. Although larger rectoceles are more likely to trap 
barium, size is not correlated with degree of symptoms or with outcome of rectocele 
repair (2,4,5). Preoperative evaluation should also include consideration for colonos
copy for cancer screening in appropriate patients. Sitz Marker study may also be useful 
in distinguishing slow transit constipation, which may need to be treated prior to 
attempting surgical repair of the rectocele. Finally, attempts to standardize rectocele 
evaluation and staging should be performed using the validated pelvic organ prolapse 
quantification system. 

The use of mesh in rectocele repair was described initially in 1962 by Adler. Interest 
in mesh support of the rectovaginal septum has been driven by both the high recurrence 
rates and operative failure with the traditional tissue repair of rectocele and the evolution 
of mesh itself. Placement of mesh to reinforce the facial repair of the rectovaginal septum 
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has been used more frequently in the past few years. Use of mesh to provide support for 
the rectovaginal septum must take into consideration maintenance of bowel continence 
and sexual function. 

~ PREOPERATIVE PLANNING 

Synthetic Materials 

Success of synthetic mash is related to the ability of the mash to become incorporated 
into host tissue with minimal intlammation with early infiltration of fibroblasts. Two 
features of the mesh are important in achieving this goal: porosity and stiffness. Stand
ard classification of porosity by Amid as described for abdominal wall surgery is as 
follows (6): 

TYPe 1: macroporous mash. Pore size is in excess of 75 nm allowing infiltration 
of macrophages, fibroblasts, new blood vessels, and collagen fibers 

TYPe 2: microporous mesh. Pore size is <10 nm. 
TYPe 3: macroporous/microporous due to multifilament component. These include 

the woven mash products. 
TYPe 4: submicronic pores. 

Macrophage infiltration decreases infective risk and therefore decreases chance of 
erosion or rejection. Nonabsorbable synthetic mesh has been plagued by problems with 
mesh extrusion and erosion as wall as postoperative dyspareunia. Extrusion is an early 
postoperative complication likely related to surgical technique, local ischemia, or infec
tion. Erosion is a more chronic problem of the prolonged presence of a foreign body. 
Absorbable mesh products used for repair of ractoceles have less issue with extrusion 
and erosion in case series with relatively short follow-up, but prospective studies with 
long-term follow-up are lacking. 

Biological Materials 
Because of the complications related to synthetic material, there has bean interest in 
the use of biologics to augment the rectovaginal septum. Biologic grafts are grouped 
into three classes: allografts, autografts, and xenografts. While complications of mesh 
erosion and dyspareunia have not bean identified in studies using these materials, the 
high failure rate and recurrence remains a problem (7,8). 

Preoperative Planning and Care 

For either approach, patients should have a bowel prep performed preoperatively. Usa 
of vaginal estrogen is recommended for a period of 8 weeks preoperatively. Patients are 
positioned in lithotomy and are catheterized prior to starting the operation. 

(;} SURGERY 

Operative Approach 

Unlike traditional rectocele repair where there are three accepted approachas-transanal, 
transperineal, and transvaginal-mesh repair of the rectovaginal septum is performed 
either by the transvaginal or transperineal approach. Broaching the rectal mucosa is 
viewed by most authors to be a contraindication for placing mesh due to the unaccept
ably high chance of mash infection. 



Cllaptar2S Repair with Mesh 235 

Transparinaal Approach 
A transversa perineal incision is made and local anesthesia with epinephrine is injected 
into the rectovaginal septum to help control bleeding and to define the plane. Meticu
lous dissection of the rectovaginal septum with careful attention to hemostasis is per
formed up to the level of the posterior fornix. Buttonholes in the vaginal wall may be 
repaired with Vicryl suture. A piece of mash measuring between 6 and 8 em long and 
approximately 4 em wide is tailored to fit into the space developed by dissection. The 
graft is then secured to the levators on either side. Excess mesh is trimmed to avoid 
exposure and the wound is closed with interrupted Vicrylsuture (~11). 

Transvaginal Approach 
A transversa incision is made at the mucocutaneous border of the vaginal introitus and 
the posterior vaginal wall. Local anesthetic with epinephrine is injected into the rec
tovaginal septum to help control bleeding and to define the plane. Dissection is per
formed up to the posterior fornix. Once the levator muscles are identified, a piece of 
mash measuring 6-8 em by approximately 4 em is inserted into the space developed 
by the dissection. The mesh is secured to the levator muscles, the rectovaginal connec
tive tissue, and the perineal body using Vicryl suture. Redundant vaginal mucosa is 
trimmed and the incision is closed using intarrupted Vicryl suture (12). 

Novel Approaches 
Reinforcement of the entire length of the rectovaginal septum has been described by 
D'hoora using both laparoscopic and perineal approach (13). This technique involves a 
laparoscopic dissection of the rectovaginal septum without mobilization of the lateral 
stalks of the rectum. The perineum is then opened with a small incision and the dis
section continued until the abdominal part of the dissection is reached. A long strip of 
mash is than inserted and secured at four points: the perineal body, the paracolpium, 
the rectum above and below the Douglass fold, and to the sacral promontory. 

POSTOPERATIVE MANAGEMENT 

Most patients are kept overnight for observation. The Foley catheter may be removed 
postoperatively. Patients should be counseled to avoid sexual intercourse for 8 weeks 
postoperatively. Topical estrogen therapy may need to be used postoperatively in 
patients with vaginal atrophy. 

~ CONCLUSIONS 

Currant available studies are not uniform with respect to patient selection, the type of 
mesh used for repair, and surgical approach. Rectocele repair using mesh augmentation 
needs further prospective study to determine the best mesh for support of the rectovag
inal septum and to determine the equivalence or superiority over traditional repairs. 
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26 STARR 
David Jayne and Antonio Longo 

Introduction 
Stapled transanal rectal resection (STARR) was described in 2001 as a new technique 
for the treatment of obstructed defecation associated with distal rectal prolapse (rec
tocele, intussusception, mucohemorrhoidal prolapse). The original technique involved 
a double-stapling procedure using two PPH-0111 staplers (Ethicon Endosurgery, Europe) 
to produce a circumferential, full-thickness rectal resection. This technique is referred 
to as PPH-STARR, or simply STARR. More recently, a reloadable-stapling device spe
cifically designed for STARR has been introduced, the Contourao• Transtar (Ethicon 
Endosurgery), which allows a sequential full-thickness circumferential rectal resection 
to be performed. This procedure is referred to as Transtar to distinguish it from PPH
STARR and is described in a subsequent chapter. 

~ INDICATIONS/CONTRAINDICATIONS 

Indications 
STARR is advocated as a treatment option for patients suffering from obstructed defeca
tion syndrome (ODS) because of defined anatomical defects of the distal, subperitoneal 
rectum. These anatomical defects are readily appreciated on dynamic pelvic floor imag
ing, by either defecography or magnetic resonance imaging, as a redundancy of the 
distal rectum, which forms a mechanical obstruction impeding effective rectal evacua
tion. Most commonly, the mechanical obstruction manifasts as a combination of the 
following: 

rectocele 
distal rectal intussusception 
mucohemorrhoidal prolapse 

Frequently, pathological descent of the perineum is present. In 30-40% of cases 
there will be coexistent other pelvic organ prolapse, which may include enterocele, 
sigmoidocele, and/or urogenital prolapse. Awareness of other pelvic floor pathology 
is important is ensuring correct patient selection and maximizing postoperative 
outcomes. 
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Whether STARR is of benefit in patients with anismus (pelvic fioor dyssynergia) 
with coexisting rectal redundancy is controversial (1). A trial of conservative treatment 
with biofeedback therapy, and possibly combining botulinum toxin, should be consid
ered before contemplating STARR. 

Contraindicatians 
The fallowing absolute and relative contraindications have been suggested for STARR (2): 

Absolute contraindications: 

• active anorectal sepsis (abscess, fistula, etc.) 
• concWTBJlt anorectal pathology, including anal stenosis 
• proctitis (infiammatory bowel disease, radiation proctitis) 
• chronic diarrhea 

Relative contraindications: 

• presence of foreign material adjacent to the rectum (such as prosthetic mesh from a 
previous rectocele repair or pelvic fioor resuspension) 

• previous anterior resection or transanal surgery with rectal anastomosis 
• concurrent psychiatric disorder 

There has been much debate about the role of enteroceles in obstructed defecation 
and whether they precluded treatment with STARR. Initial concerns regarding iatro
genic injury to the small bowel have proven to be unjustified. Current opinion is that 
STARR is safe in the presence of an enterocele provided appropriate precautions are 
taken. If doubt remains, laparoscopic reduction of the small bowel can be performed at 
the same time as STARR (3). 

Patients with constipation-predominant irritable bowel syndrome are a difficult 
group in whom to predict outcome. Provided mechanical outlet obstruction can be 
demonstrated on dynamic imaging then STARR may be a reasonable option. 

Caution should also be exercised in patients with documented anal sphincter dys
function. Although defecatory urgency is a recognized feature in approximately 2o-40o/o 
of patients with ODS, there is a definite incidence of de novo urgency that follows 
STARR. The exact mechanism for this is unclear, but in the majority of cases it is self
limiting with resolution within 6-12 weeb. It is probable that it is those patients with 
preexisting anal sphincter dysfunction who are most vulnerable to this complication, 
and should be appropriately counseled if STARR is considered. 

~ PREOPERATIVE PLANNING 

All patients presenting with ODS should have their symptoms quantified using a vali
dated scoring system (4,5). Any history of transanal surgery or obstetric trauma should 
be documented, and a clinical examination should be performed to assess anal sphinc
ter function, document the presence of rectocele and intussusception, and to exclude 
other anorectal pathology. Examination of the urogenital organs, preferably in conjunc
tion with a urogynecologist, should be undertaken if relevant symptoms are present. 
The presence of rectal redundancy, with internal prolapse with or without rectocele, 
should be verified by dynamic pelvic fioor imaging in the form of defecography or 
dynamic magnetic resonance imaging. If anal sphincter dysfunction is suspected, either 
on history or on examination, formal evaluation by anorectal manometry, anal electro
myography, and endoanal ultrasound is recommended. 

6) SURGERY 

STARR can be performed under either spinal or general anesthesia. The lower bowel 
should be prepared by administration of a phosphate enema to ensure that the rectum 



figure 26.1 STARR: anterior 
prolapse. Three traction sutures 
are placed at the 10, 12, and 
2 o'clock positions. Tha two ends 
of the 12 o'clock suture are tied 
separately to the 10 and 2 o'clock 
sutures. A spatula is inserted 
between the circular anal dilator 
(CAD) and the posterior anorac· 
tum to protect it during the ante· 
rior resection. 

is empty. The patient is placed on the operating table in the supine position. The legs 
81'9 supported in stirrups with the hips tlaxad to at least 90 degrees and the tabla tilted 
to 30 degree head-down for maximal exposure of the perineum. A single dose of broad
spectrum perioperative antibiotics is administered. An examination under anesthesia is 
performed to confirm the presence of internal prolapse with or without rectocele and 
to exclude coexistent pathology and other pelvic organ prolapse. 

The following describes the steps involved in the double-stapled PPH-01 STARR 
procedure: 

1. Four 1/0 silk sutures are placed at the anal verge in the 12, 3, 6, and 9 o'clock posi
tions. Applying traction on the sutures, the anal canal is gently dilated with the 
anal dilator, following which the CAD33 is introduced and secured at the anal verge 
with the sutures. 

2. The apex of the prolapse is identified with a dry swab inserted into the rectum 
and then withdrawn. Three 2/0 prolena traction sutures are placed at tha10, 12, and 
2 o'clock positions. The two ends of the 12 o'clock suture are separated and one 
each tied with the 10 and 2 o'clock sutures such that in total two traction sutures 
are used to deliver the internal prolapse. A spatula is inserted into the anorectum. at 
the 6 o'clock position between the posterior lip of the CAD33 and the anal canal to 
exclude the posterior anorectum (Fig. 26.1). 

3. A fully opened PPH-01 stapler is inserted into the rectum such that its anvil lies 
beyond the area of prolapse. The two traction sutures are passed through the lateral 
channels in the stapler and are used to deliver the prolapse into the stapler housing. 
Keeping the stapler in line with the anal canal at all times, the stapler is closed. A 
digital vaginal examination is performed to ensure that the vaginal wall has not been 
inadvertently incorporated into the stapler. Thirty seconds is allowed for tissue com
pression before firing the stapler. 

4. The stapler is opened by one half-turn of the opening mechanism and withdrawn. 
The resected specimen is retrieved from the stapler housing and should include a 
full-thickness resection of the anterior rectum (Fig. 26.2). A mucosal "bridge" linking 
the lateral extent of the resection is frequently present in the 6 o'clock position and 
should be divided (Fig. 26.3). This completes the anterior resection. 

5. The posterior resection is performed in a similar manner. '1\vo or three traction sutures 
are placed incorporating the lateral extent of the previous anterior staple line and the 
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• 

figure 26.2 Posterior mucosal 
bridge. Following resection of the 
anterior prolapse a mucosal 
bridge is aften present joining the 
lateral extents of the stapled 
anastomosis. This bridge is 
divided bafore performing the 
posterior resection • 

posterior mid-point of the prolapse. The ends of the middle suture are separated and 
each and is tied with the more laterally placed sutures. A spatula is placed at the 
12 o'clock position to exclude the anterior rectum (Fig. 26.4). A second PPH-01 sta
pler is introduced, the prolapse is delivered with the traction sutures, and the stapler 
is fired to complete the full-thickness, circumferential resection. Ally anterior mucosal 
bridge is divided. A careful inspection is made of the circumferential staple line, and 
the lateral "dog-ears" and any bleeding points are under-run with 3/0 Viccyl to com
plete the operation. 

figure 2&.3 STARR: posterior 
prolapse. Three traction sutures 
are placed at the lateral extents of 
the anterior stapled anastomosis 
and at the ll o'clock position. The 
two ends of the 6 o'clock suture 
are tied separately to the other 
two sutures. A spatula is inserted 
between the circular anal dilator 
(CAD) and the anterior anorectum 
to protect it during the posterior 
resection. 



POSTOPERATIVE MANAGEMENT 

The following "package" of postoperative C81'8 is recommended to reduce complicatioos 
and to maximize recovery: 

• The patient is allowed a normal diet as soon as tolerated and is encouraged to mobilize 
• Regular oral analgesia is administered, but should be nonconstipating, combining 

non-opioid with non-steroidal anti-inflammatory agents. 
• Stool bulking agents and softeners should be available to allow defecation of a soft 

stool without excessive straining 
• No postoperative antibiotics are required unless there is a specific indication 

Patients are discharged when they are comfortable, have passed urine, and are 
mobile. Many patients 81'8 tit for discharged on the first postoperative, with the majority 
being discharged by the second postoperative day. 

_) COMPLICATIONS 

Possible complicatioos related to STARR 81'8 listed below and categorized into early 
(immediate postoperative) and late complications. The incidence of complications is 
taken from the European STARR Registry database (6). 

Early Complications 

• Bleeding: reported in 5o/o of cases. Most episodes are of minor, self-limiting bleeding, 
not requiring transfusion or intervention. Rare cases of mesorectal hemorrhage/ 
hematoma have been described. 

• Pain: postoperative discomfort/pain is to be expected for the first few days. The major
ity of patients 81'8 pain free by the 10th postoperative day. Excessive or prob:acted 
discomfort should precipitate examination under anesthesia to exclude a septic or 
other complication. 

• Urinary retention: reported in 7% of cases and is related to excessive inb:aoperative 
tluid adminisb:ation and inadequate postoperative analgesia. 

Chapter 26 STARR 241 

Figur• HA Resection specimens. 
Both anterior and postBrior speci
mens consist of a full-thickness 
rectal resection. 
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• Staple line dehiscence: reported in 3o/o of cases. Most staple line dehiscences are 
minor, presenting as an anastomotic "ulcer" with pain, bleeding, or discharge a few 
days following swgery; surgical intervention is seldom required. 

• Septic complications: like any transanal excisional surgery, there is a risk of septic 
complications. Septic complications have been reported in 4% of cases, but are usu
ally localized and self-limiting. A few serious septic complications have bean reported 
in the literature, often as a consequence of staple line dehiscence. 

Late Complications 

• Defecatory urgency: reported in up to 20% of cases in the early postoperative period, 
but interpretation is d:if6.cult due to the existence of wgancy as a feature of the preop
erative symptom complex. It may be related to anal dilatation at the time of surgery, 
the presence of a low rectal anastomosis, or a reduction in capacity of the neorectum. 
Most cases of urgency resolve without intervention by 3 months postoperatively. Per
sistent urgency requires further investigation to exclude complications, such as 
retained staples, and to evaluate anal sphincter function. 

• Fecal incontinence: reported in 1.8o/o of cases. It is usually associated with defecatory urgency 
and is more l.ikely to occur in patients with preexisting anal sphincter dysfunction. 

• Anastomotic stricture: raported in 0.6% of cases and usually responds to simple dilatation. 
• Dyspareunia: a rare complication, reported in 0.1% of cases. The low incidence is an 

advantage in comparison to the rates of dyspareunia reported after transvaginal rec
tocele repair. 

• Rectovaginal fistula: a much feared complication of STARR at the time of its introduc
tion, but experience has shown the incidence to be very low: a few reports have 
appeared in the literature (1,7). 

3 RESULTS 

Published data on the outcomes following STARR are mainly limited to personal series 
(1,8-10) and multicenter studies (11-13). Comparison of outcomes is made difficult due to 
variations in patient selection, operative technique, and the relatively short length of fol
low-up. Three multicenter studies from Italy (13), Spain (11), and France (12) have reported 
similar results, with significant reductions in constipation score following STARR and sat
isfactory outcomes in excess of 80o/o of patients. Although the data suggest that STARR is 
effective, the morbidity associated with the procedure is variously reported between 15% 
and 36% (8,14). However, the majority of complications appear to be minor in natura and 
are self-limiting. They include postoperative bleeding, protracted anorectal pain, defecatory 
urgency, and minor incontinence, although rectovaginal fistula and serious septic complica
tions have bean described (1,7). Only one randomized controlled trial of STARR has bean 
reported, and compared it with biofeedback, with a significant benefit observed in the 
STARR group (14). Those studies that have analyzed radiological parameters pre- and post
STARR have shown that the procedure restores normal anorectal anatomy with correction 
of rectocele and intussusception (8,11). Anatomical correction appears to correlate with 
symptomatic improvement, supporting the theory behind STARR. 

In 2006, the National Institute of Clinical Health and Excellence (NICE) in the 
United Kingdom produced its guidance on STARR and concluded "currant evidence on 
the safety and efficacy of STARR does not appear adequate for this procedure to be used 
without special arrangements and for audit or research" (15). Partially in response to 
this statement, a European collaboration involving the United Kingdom, Italy, and Ger
many was established to assess the short-term safety and efficacy of STARR (6). The 
European STARR Registry commenced recruitment in 2006 and completed 1-year fol
low-up in 2008, by which time data on more than 2,800 patients and procedures had 
bean amassed. At 6-month follow-up, there was a significant improvement in both the 
obstructed defecation score and the symptom severity score, which was maintained at 
12 months. Similarly, a significant improvement in Quality of Life (QoL) outcomes 
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(PAQ-QoL, ED-5Q) was observed. The overall morbidity rate was 36%, but consisted 
largely of minor, self-limiting complications. Septic complications were rare and there 
was no mortality. Defecatory urgency was observed in 20% of patients post-STARR but 
was also noted in more than 30% of cases preoperatively. There was a significant 
improvement in the fecal incontinence score for the whole cohort (16). Although the 
majority of patients recruited to the Regisb:y were from Italy, similar improvements in 
obstructed defecation symptoms and QoL were observed in all three contributing coun
tries. The notable exception was a trend to worse incontinence score in the UK sub
group, which was not present in the Italian or German data set. The final analysis of 
the Regisb:y data was published in 2009 and concluded that STARR is an effective 
treatment option for obstructed defecation associated with intussusceptionlrectocele, 
with an acceptable rate of morbidity. 

~ CONCLUSIONS 

STARR is a novel treatment for ODS associated with intussusception with or without 
rectocele. Current evidence would suggest that it is effective, at least in the short term, 
with reduction in constipation symptoms and improvement in QoL. Proper considera
tion should be given to patient selection, surgeon training, and operative technique, to 
maximize outcomes and prevent morbidity. The results of additional trials and regis
tries are eagerly awaited to help determine the role of the STARR procedure in the 
treatment of ODS. 
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27 Trans tar 
David Jayne and Antonio Longo 

Introduction 
This chaptm on Contour3o• Transtar (Ethicon Endosurgery Inc., Cincinnati, OH, USA) 
should be read in conjunction with that on Rectocele: STARR. Both STARR and 'lfanstar 
are procedures for the correction of obstructed defecation associated with intussuscep
tion with or without rectocele. In essence, both procedures aim to produce the same 
surgical outcome, namely resection of the distal rectal redundancy with restoration of 
normal anorectal anatomy. STARR was the procedure first described, prior to the intro
duction of the specially designed Contour3o• stapling device, and used two PPH-01 
stapl8I'S. The PPH-01 staplm had bean designed for the treatment of prolapsing hemor
rhoids and its application to internal prolapse and rectocele was not without potential 
drawbacks. It was for this reason that a specific stapler, the Contour3o•, was designed 
for Transtar. The Contour3o• consists of a curved stapling device that holds a reload
able cartridge (Fig. 27.1). When deployed, the stapler simultaneously fires three staple 
lines and cuts the contained tissue. The potential benefits of the Contour3o• 'Iranstar 
over the PPH-01 STARR include: 

An ability to resect a greater volume of prolapse 
An ability to tailor the extant of the prolapse resection to the individual patient 
Improved visibility of the resection during the procedure 
A true full-thickness, circumferential resection 

In this chapter, the term 'Iranstar will be used to denote transanal circumferential 
rectal resection with the Contour3o• stapler. 

~ INDICATIONS/CONTRAINDICATIONS 

The indications and contraindications for 'Iranstar are identical to those outlined for 
STARR. In summary, the patient should have symptoms consistent with obstructed def
ecation syndrome (ODS] and distal rectal redundancy in the form of intussusception with 
or without significant rectocele demonstrable on dynamic pelvic floor imaging. Ideally, 
the patient should have reasonable anal sphincter function. Transtar is contraindicated 
in the presence of other concomitant pathology that might predispose to poor anastomotic 
healing or the development of septic complications. Successful outcome is dependent on 
correct patient selection, which in turn demands thorough preoperative investigation. 
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Figura 21.1 Contour3(ft Transtar: 
the curved head of the Corrtour30 
stapler with the reloadable car· 
tridge containing three rows of 
staples separated by a cutting 
blade. 

~ PREOPERATIVE PLANNING 

Like many operations for functional disorders, successful outcome is dependent on 
correct patient assessment and selection, which in turn demands thorough preoperative 
investigation. As a minimum, this should include quantification of symptoms using an 
appropriate scoring system (1,2), exclusion of coexistent pathology by appropriate 
colorectal imaging, assessment of pelvic floor anatomy by defecating proctogram or 
dynamic magnetic resonance imaging, and anorectal physiology and andoanal ultra
sound. Once this information has bean obtained, an informed decision can be made 
regarding the suitability of the patient for Transtar. No additional preoperative workup 
is required for Transtar as compared to PPH-STARR. 

(9 SURGERY 

Transtar can be performed under either spinal or general anesthesia. The lower 
bowel should be prepared by administration of a phosphate enema to ensure that 
the anorectum is empty. The patient is placed on the operating table in the supine 
position. The lags a.ra supported in stirrups with the hips tlaxad to at least 90 degrees 
and the tabla tilted to 30 degree head-down for maximal exposure of the perineum. 
A single dose of broad-spectrum peri operative antibiotics is administered. An exam
ination under anesthesia is performed to confirm the presence of internal prolapse 
with or without rectocele and to exclude coexistent pathology and other pelvic 
organ prolapse. 

The following describes the steps involved in the Transtar procedure: 

1. The anal canal is gently dilated and the circular anal dilator is inserted and secured 
with 1/0 silk sutures to the anal verge. 

2. The extant and apex of the internal rectal prolapse are assessed by insertion and 
withdrawal of a dry swab. 

a. Prolene traction sutures (2/0) are placed circumferentially around the apex of the 
prolapse in the 2, 12, 10, 8, and 5 o'clock. positions. Each suture is loosely tied and 
held by an artery forceps (Fig. 27.2). 

4. A marking suture of 1/0 Vicryl is inserted to the depth of the prolapse to be resected 
at the 3 o'clock position. This suture is tied tightly and a loop is created toward the 
free and, through which the Tra.nstar stapler can be passed. 

5. The resection starts at the 3 o'clock marking suture with a radial firing of the stapler, 
which has the eHect of "opening up" the prolapse (Fig. 27.3). The resection then 



figure Z1.2 Traction sutures are placed at the 
apex of the prolapse in the 2. 10, 8, and 5 
o'clock positions in preparation for resection. 

proceeds in a clockwise manner from the 3 o'clock radial cut with traction applied 
to the appropriate traction sutures to bring the relevant portion of the prolapse into 
the jaws of the stapler (Fig. 27.4). After each tiring the stapler cartridge is renewed 
in the Ti'anstar device. A full-thickness circumferential rectal resection is obtained, 
usually with five or six firings of the stapler. Care is taken when completing the 
circumferential resection to ensure that the resection finishes at the same point as it 

figure ZJJ The Contour30 is inserted into the 
distal rectum and the first radial cut is per· 
formed at the 3 o'clock position to ·open up· 
the prolapse. 
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figure 27.5 The specimen con
sists af a "sausage-shaped" 
resection af distal rectum. 

ligur• 2'1.4 Circumferential full-thickness rectal 
resection is performed in an anticlockwise 
manner with successive firings of the Contour30. 

commenced, that is, "spiraling" of the stapled anastomosis, either into or out of the 
rectum is avoided. 

6. The resection specimen consists of a "sausage-shaped" piece of tissue, which should 
be of uniform dimensions throughout If desired, the dimensions can be recorded 
and/or the specimen can be weighed (Fig. 27.5). 

7. Hemostasis is secured with interrupted 3/0 Vicryl sutures. It is recommended to 
reinforce the points of potential weakness in the staple line, which occur at the areas 
of staple line intersection. 

POSTOPERATIVE MANAGEMENT 

Postoperative care is the same as for STARR. Patients are allowed a normal diet as soon 
as tolerated. Adequata analgesia is provided, avoiding constipating agents if possible. 
Stool-bulking agents and stool softeners are prescribed for 7 days. Postoperative antibiotics 

II 



are not routinely administered. The majority of patients are flt for discharge the day 
following surgery or on the second postoperative day, provided they are comfortable, 
tolerating a normal diet, and are mobile and passing urine. All patients are routinely 
reviewed at 6 weeks in the outpatient clinic unless specific concerns demand otherwise. 

~ COMPLICATIONS 

Possible complications following Transtar are the same as for STARR, although there is 
less information available on their incidence as the procedure has not been as widely 
or frequently performed. They include: 

Early Complications 

• Bleeding: most episodes are of minor, self-limiting bleeding, not requiring transfusion 
or intervention. 

• Pain: postoperative discomfort/pain is to be expected for the :first few days. The major
ity of patients are pain free by the 10th postoperative day. Excessive or protracted 
discomfort should precipitate examination under anesthesia to exclude a septic or 
other complication. 
Urinary retention: is related to excessive intraoperative fluid administration and inad
equate postoperative analgesia. 
Staple line dehiscence: most staple line dehiscences are minor, presenting as an anas
tomotic "ulcer'' with pain, bleeding, or discharge a few days following surgery. Surgical 
intervention is seldom required although rectovaginal fistula is an exception. 
Septic complications: like any transanal excisional surgery, there is a risk of septic 
complications, although if it occurs it is usually localized and self-limiting. Rsports 
of serious septic complications exist (3). 

Late Complications 
Defecatory urgency: the frequency of de novo defecatory urgency is difficult to assess 
given that it is a feature of the preoperative ODS symptomatology. Most cases of 
urgency resolve without intervention by 3 months postoperatively. Persistent urgency 
requires further investigation to exclude complications, such as retained staples, and 
to evaluate anal sphincter function. It does not appear that the rate of post-Thanstar 
urgency is any greater than following STARR. 

• Fecal incontinence: is usually associated with defecatory urgency and more likely to 
occur in patients with preexisting anal sphincter dysfunction. 
Anastomotic stricture: usually responds to simple dilatation. 
Dyspareunia: is a rare complication. 
Rectovaginal fistula: at the present time, the incidence of this complication appears 
to be very low, and no greater than that reported in the large observational studies 
on STARR. 

3 RESULTS 

The published evidence on Transtar is even more limited than STARR as it has only 
recently been introduced into clinical practice. Currently, it consists of three personal 
series (4--6) and one multicentre study (7). The first report was in 2008 from Renzi et al. 
(4) who reviewed the results of Transtar in 33 patients operated in 2006. A significant 
reduction in obstructed defecation score was reported at 6 months follow-up, with no 
major complications. Transtar was deemed to have been successful in 86.2% of cases. A 
European, multicentre, prospective study reported a similar successful outcome, with sig
nificant reduction in the obstructed defecation and symptom severity scores at 12 months 
follow-up (7). However, a 9% rate of intraoperative complications was noted, related to 
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Suggested Reading 

staple line dehiscence or "spiraling" of the circumferential anastomosis. The authors sug
gest that this relatively high rate of intraoperative complications may refiect an increased 
technical difficulty associated with Transtar. Postoperative complications occurred in 7% 
of cases, with three bleeding events, two of which required surgical intervention. A wors
ening of defecatory urgency was observed in 13o/o of patients at 3-month follow-up, but 
overall the incontinence score for the cohort had improved at 12 months. 

One of the potential benefits of the Transtar over the PPH-STARR technique is the 
ability to resect a greater volume of prolapse. Wadhawan et al. (5) performed a retro
spective comparison ofPPH-STARR (25 patients) and '1\'anstar (27 patients) with median 
follow-up of 12 and 6 months, respectively. Both techniques resulted in a significant 
reduction in the ODS score. Although Transtar resulted a significantly greater volume 
of prolapse resection, there was no dilierence between the two techniques in complica
tions or symptom resolution; relief of ODS symptoms was observed in 64% following 
PPH-STARR and 67% following '1\'anstar. 

In a similar, but larger study, Isbert et al. (6) compared 150 patients (68 PPH-STARR 
with 82 '1\'anstar) with 12-month follow-up. Moroidity was similar in both groups (7.3% 
PPH-STARR and 7.5% Transtar), although a trend to increased postoperative pain was 
noted following Transtar. Constipation scores were significantly reduced postopera
tively in both the groups. '1\'anstar resulted in a significantly greater volume of resected 
tissue, with an almost doubling in the specimen size. Despite this, there was no differ
ence in the constipation scores at 12-month follow-up. 

Thus, from the limited data available it would appear that the Transtar can be per
formed with similar morbidity to STARR, but perhaps with more technical d:i£6.culty. 
Like STARR, it produces a significant reduction in constipation symptoms, but the abil
ity to perform a larger prolapse resection does not necessarily translate into improved 
outcomes. Whether this finding is because of the relatively small numbers studied to 
date or whether Transtar improves long-term outcomes remains to be determined. 

~ CONCLUSIONS 

The Contour30111 Transtar is specifically designed for the performance of stapled transanal 
rectal resection. It offers the potential benefits of improved visualization of resection, a 
true circumferential full-thickness resection, the ability to tailor the extent of resection 
to the individual patient, and the ability to resect more prolapse. Although limited 
evidence is available, it would appear to be a safe technique, with similar morbidity to 
PPH-STARR, and to produce a similar improvement in symptom resolution. As yet 
there is no evidence to support the concept that the larger prolapse resection achieved 
with Transtar translates into a better functional outcome. 

Jayne D, Stuto A, ads. 'Ihmsanal Stapling Teclmiques for Anorectal 
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28 TRREMS Procedure~
Transanal Repair of 
Rectocele and Full Rectal 
Mucosectomy with One 
Circular Stapler 
Sergio P. Regadas 

Introduction 
Rectocele has been treated by many surgical techniques (1-6) including, the recent, novel 
stapling techniques (7-13). The transanal repair of rectocele and full rectal mucosectomy 
with one circular stapler (TRREMS procedW8) was initially reported in 2005 (14). This 
method demonstrated two main advantages: the ability to quantify the amount of mucosa 
to be msectsd and the mquirement for only one circular stapler. It is indicated in all 
patients with grade m rectocele, whether or not the rectocele is associated with mucosal 
prolapse, rectoanal intussusception&, or hemorrhoids. The technique is contraindicated 
in patients with enterocele and in all patients with anismus. The latter group of patients 
should be pmferenti.ally treated by biofeedback and/or botulinum toxin. 

(;) OPERATIVE TECHNIQUE 

Broad-spectrum antibiotic prophylaxis is recommended before surgery. A circular anal 
dilator (Fig. 28.1) is inserted into the anal canal and secured to the perianal skin with 
two stay sutures (anterior and posterior). The rectocele is delivered through the anal 
canal with a finger inserted into the vagina to identify the apex. The posterior vaginal 
wall is delivered through the vaginal introitus with a Babcock forceps. The apex of the 
mctocels is pulled down through the anal dilator (Fig. 28.1) and a running horizontal 
suture (Greek sutU1'8 technique) is placed through the base of the mctocele all the way 
through, including the mucosa, submucosa, and the muscle layers of the whole anorectal 

251 



252 P1rt IX Rectocele 

Figur• 28.1 ApBX of the rectocele 
!white circle). Running horizontal 
suture lwhitB arrows). 

junction wall (Fig. 28.1). This suture is appropriately 2 em cephalad to the dentate line, 
depending on the size of the rectocele. The excess of prolapsed mucosa and the mus
cular layer is then excised with an electrocautery/diathermy, and the wound is left open 
with the edges joined by the previous manual horizontal suture (Fig. 28.2). A continu
ous pursestring rectal mucosal suture including mucosal and submucosal layers is then 
placed 0.5 em distal to the previously resected rectal mucosal wound. Posteriorly, the 
pursestring suture is placed at the apex of the prolapsed mucosa. The circular stapler 
is then inserted through the pursestring suture, which is secured around the staplar's 
center rod (Fig. 28.3), taking care to include the entire anterior rectal wall. The stapler 
is then fired and withdrawn. 

Figur• 28.2 The wound is left 
open with the edges joined by the 
previous manual horizontal suture 
!white arrows). Continuous purs
estring rectal mucosa suture 
!black lines). 
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3 RESULTS 

figure 28.3 The circular stapler is inserted through the 
pursestring suture, which is secured around the 
1stapler*s center rod. 

To validate the technique, the TRREMS procedure was performed in a prospective mul
ticenter trial involving 14 surgeons from 11 d:iffenmt institutioos (nine Brazilians, one 
from Portugal, and another from Venezuela). Seventy-five adult female patients of a mean 
age of 49.6 (range 3G-70) years, with obstructed defecation symptoms due to rectocele 
associated with prolapsed mucosa or rectal intussusception, underwent TRREMS proce
dure using EEA 34-mm (45) or 31-mm (30) staplers (AutoSuture, New Haven, USA) 
between August 2004 and October 2006. The mean validated Wexner coostipation (15) 
score was 16, and all patients were preoperatively examined by proctoscope examina
tion, colonic transit time, cinedefecography, and anal manometry. The mean follow-up 
time was 21 months (range 4-37) and the functional results were initially evaluated by 
clinical symptoms, Wexner coostipation score, cinedefecography, and anal manometry 
90 days after the procedure. All patients were clinically followed and the constipation 
score was subsequently assessed. The student's test was used in the analysis of results. 
A probability value of less than 0.05 was considerad statistically significant. 

The mean operative time was 42 minutes. Thirteen (17.7o/o) patients had bleeding 
from the stapled line requiring hemostatic suture and two (2.6%) had an incomplete 
staple line. The length of hospitalization was 1 day for 49 (65.3%) patients and 2 days 
for the other 26 (34.7%). There were 10 (13.3%) postoperative complications. One 
patient who developed a severe stapled suture stricture underwent dilation under 
anesthesia and the remaining patients were traatad by endoscopic dilation with hot 
biopsy forceps (three) and digital dilatation (three). Two (2.6%) patients complained of 
persistent rectal pain for 2 weeks and one for 3 months. Postoperative cinedefecography 
showed residual rectoceles in eight (10.6%) patients, with six of them showing decreased 
symptoms. No statistically significant parameters were found on anal manometric eval
uation. The mean validated Wexner constipation score significantly decreased from 16 
to 4 (G-4 = 68) (6 = 6 patients) (7 = 1) (P < 0.0001). 

The commonest surgical techniques used for treatment of rectocele are the perineal 
levatorplasty and transanal techniques, especially Block's and Sarles' repairs, with a 
successful outcome varying from 70 to 90o/o (1,13-16). Recently, novel stapling 
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techniques have been reported, such as stapled transanal prolapsectomy (17), the sta
pled transanal rectal resection (STARR) double-stapling procedure (7), combined peri
neal and endorectal repair by circular stapler (9), transanal repair using linear stapler, 
and a stapler resection of the rectocele area (18). Perineallevatorplasty is unsatisfactory 
because it does not treat the associated rectal mucosal prolapse that may cause impaired 
defecation by itself. This technique is also associated with a high incidence of delayed 
healing of the perineal wound and dyspareunia (8). Sarles' and Block's procedures 
(1,13) treat the anatomic defect of the anterior rectal wall with low risk of rectal perfo
ration, bleeding, or dehiscence of the suture but leave the posterior rectal mucosal 
prolapse untreated. The stapled circular mucosectomy treats the rectal mucosal pro
lapse, but it is not effective enough to treat the anatomic anterior rectal wall defect. The 
double-stapled technique treats the anterior rectal mucosal prolapse and rectocele by 
firing one stapler and then removes the posterior mucosal prolapse by firing another. 
This technique has the main disadvantage of requiring two mechanical circular staplers 
for each procedure with high cost. The TRREMS procedure has the main advantage of 
treating the anterior anorectal junction wall defect (rectocelectomy) by manual resec
tion, followed by stapled full rectal mucosectomy and anopexy. Anteriorly, the muscle 
layer of the rectocele wall was included in all resected specimens during the manual 
and mechanical excisions. The posterior vaginal wall must be always pulled up by a 
Babcock forceps during the procedure to avoid injury during the excision of the weak
ened anterior anorectal junction wall. Anteriorly, the stapled suture must be always 
placed between normal anterior rectal wall and the anal canal, about 0.5 em above the 
pectinate line. The TRREMS procedure may be made more effective by using a new 
circular stapler (EEA™ Hemorrhoid and Prolapse Stapler Set-Covidien, New Haven, 
USA) which is able to resect a larger band of prolapsed mucosa. The anorectum-vaginal 
septum becomes straight and reinforced by the healing fibrous tissue. 

In conclusion, the TRREMS procedure is an effective stapling technique based on the 
postoperative radiological findings and the early clinical results, demonstrating complete 
improvement of the outlet obstruction symptoms. The relatively lower cost attributed to 
the need for only one single stapler may be another advantage. Further investigations 
should be conducted in large numbers of patients with longer follow-up. 
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29 Gluteus Maximus 
Transposition 
Jason W. Allen and Herand Abcarian 

~ INDICATIONS/CONTRAINDICATIONS 

Direct sphincter rapair provides good results in the majority of pathmts suffering from 
fecal incontinence. Muscle transposition is reserved for cases in which direct repair 
cannot be accomplished because of lack of sphincter muscle from severe trauma, con
genital anomalies, or because of denervation of the sphincter. 

The gluteus maximus muscle is an ideal candidate for transposition to the anal canal 
for sphincter reccmstructi.on. As opposed to other muscles used for transposition for fecal 
incontinence, the gluteus maximus muscle is a strong, thick muscle with a generoWl blood 
supply. It originates from the upper portion of the ileum, ths sacrum, and the coccyx and 
then inserts into the femur and iliotibial tract. The origination of the gluteus muscle from 
the posterior pelvic structures causes the greatest squeeze pressures to occur against the 
anterior wall of the rectum in gluteus maximus muscle transpositions. This directional 
squeeze mimics the physiologic action of ths external anal sphincter and may assist in the 
maintenance of continence by crimping the anal canal. Also, the thickness of the gluteus 
maximus O.ap can lengthen the anal canal and its high-pressure zone cmce transposed. The 
generoWl blood supply to the muscle is from the superior and inferior gluteal arteries and 
is supplemented by the branches of the medial and lateral femoral circumfiex arteries. The 
gluteus maximus muscle's close proximity to the anus also makes it advantageous for 
transposition as it is a synergist for ths external anal sphincter; contraction of the gluteus 
maximus muscle is a natural response to impending fecal incontinence. Postoperative 
studies of gluteus maximus transpositions show tonic activity, and in same studies, there 
is an increase of not only postoperative squeeze pressures but also resting pressures. This 
basal tone may be secondary to the usa of the gluteus maximus muscles during walking. 
In addition to recovered motor function, rectal sensation also improves after this operation. 
Encirclement of the anus with voluntary muscle allows the rectum to became distended 
The patient is able to l'9Cognize the rectal distension and evacuate in a controlled fashion. 

Several absolute and relative contraindications exist for the creation of gluteus 
maximus transposition. Motor innervation to the gluteus muscle is from the inferior 
gluteal nerve (15, Sl, S2). Fecal incontinence caused by central cord malformations 
such as spina bifl.da may be associated with dysfunction to the gluteus maximus muscle 
also. Therefore, a more proximally innervated muscle transposition may be a better 
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choice for treating these conditions. Another contraindication is the lack of a distensi
ble rectum secondSIY to extensive inflammation or injury. In order for the gluteus max
imu.s transposition to work, the patient must have a compliant r&sarvoir to distend in 
order to improve control. Relative contraindications suggested by some investigators 
include prepubescent youths and adults greater than 60 years old. These same inves
tigators have had their worst outcomes in patients with congenital malformations 
followed by patients with severe pudendal neuropathy. 

~ PREOPERATIVE PLANNING 

In patients being considered for gluteus maxim. u.s transposition, preoperative evaluation 
should begin with the standard examinations for all patients with fecal incontinence. 
All patients should undergo anorectal physiologic studies including anal manometry, 
electromyography, and pudendal nerve terminal motor latency. Electromyography of the 
gluteus maximus is also necessary and endoanal ultrasonography is u.seful in docu
menting the degree of sphincter defects. Defecography assists in assessing pelvic floor 
dysfunction. Although evaluation of the entire patient should be undertaken according 
to screening guidelines, a fecal incontinence score should be obtained to allow postop
erative objective documentation of any improvement. 

All patients r&caive a mechanical bowel preparation along with oral antibiotics. 
Patients receive second- or third-generation antibiotics at the induction of anesthesia. This 
procedure may be done under regional or general anesthesia. A ureteral catheter is inserted 
after which the patient is positioned in the prone jackkn:ife position with the buttocks 
taped laterally to allow for exposure. We do not perform a diverting ostomy as part of our 
procedure as diversion has not been shown to decrease the wound infection rate. 

\9 SURGERY 
~------------------------

Figure 29.1 The patient is placed 
in tile prone jackknife position. 
The lower 4-5 em of tile gluteus 
maximus muscle origin and tile 
rim of periosteum are dissected 
from tile sacrum end coccyx. The 
dashed lines illustrate tile place
ment of tile skin incisions. 
Reprinted from Peart RK,. Prasad 
ML, Nelson RL, et al. Bilateral 
gluteus maximus transposition for 
anal incontinence. Dill Colon 
Recti.Hil1991;34:47H1, with 
permission. 

Technique 

Dissection and Mobilization of dte Gluteus Maximus Muscle 
Two mirror image incisions are made on both buttocks that run parallel to the caudal por
tion of the gluteus ma:ximus muscle on each side (Fig. 29.1). A lateral circumanal incision 
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Figura 29.2 A. The muscle flaps are then longitudinally bifurcated and inferiorly rotated to encircle the anus by 
subcutaneous tunneling to form a sling of voluntary muscle. B. Once tunneling is successful, the bifurcated 
ends of each flap are sutured in an overlapping fashion to each other using interrupted sutures of 2.Q polygla· 
ctin. Arrows indicate the neurovascular bundle. C. Closed suction drains are placed bilaterally cranial and 
lateral to the incisions over the buttocks. Subcutaneous tissues are then approximated with absorbable 
sutures and the skin is closed by subcuticular technique or staples. Reprinted from Pearl RK, Prasad ML. 
Nelson RL. at al. Bilateral gluteus maximus transposition for anal incontinence. Dis Colon R11ctum 
1991;34:478-81, with permission. 

is made bilaterally for tunneling the bifurcated ends of the opposing slings (Fig. 29.2). 
These circumanal incisioos should be 2 em from the anal verge to prevent damage to the 
anoderm. The anterior and posterior skin bridges between these two circumanal incisions 
should be at least 3 em wide to prevent devascularization and necrosis. The gluteus max
imus muscle is identified and is traced to its lower origin on the sacrum and coccyx. The 
lower 4-5 em of the gluteus ma.ximus muscle origin and the rim of periosteum are dis
sected from the sacrum and coccyx. This muscle bundle is then freed from the underlying 
main body of the gluteus maximus and the sacrotuberous ligament Attention is given to 
prevent injury to the underlying neurovascular bundle, which leaves the pelvis the sciatic 
foramen and enters the deep surface of the inferior half of gluteus ma.ximus muscle usually 
6-8 em from its mid-sacral border. Cadaveric study of gluteus maximus transpositioos 
demoostrated that this neurovascular pedicle was consistently located 1 em lateral and 
superior to the ischial tuberosities. Suflicient mobilization of the muscle flaps is a.ch:ieved 
when they are able to reach the contralateral border of the anus without tension. 

Sphincter Recreation with Gluteus Maximus Muscle 
0 ppasing Slings 
The muscle flaps are then longitudinally bifurcated and inferiorly rotated. Stay sutures 
are placed in the periosteum of the flaps to assist in the encirclement of the anus by 
tunneling the bifurcated ends subcutaneously at the level of the postanal space. Once 
tunneling is successful, the bifurcated ends of each flap are sutured in an overlapping 
fashion to each other using interrupted sutures of 2-0 polyglactin. Closed suction drains 
are placed bilaterally cranial and lateral to the incisioos over the buttocks. Subcutaneous 
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Figur• 29.3 Some of the described 
techniques for reconstruction of 
the anal sphinctBr using gluteus 
maximus transposition. Reprinted 
from Devesa JM, Vicente E, 
Enriquez JM, et al. Tatal fecal 
incontinence-a new mathod of 
gluteus maximus transposition. Dis 
Colon R9ctum 1992;35:339-49. 

tissues are then approximated with absomable sutures and the skin is closed by subcu
ticular technique or staples. 

Alternative Techniques 
The technique described above, first reported by Hentz in 1982, is only one of many 
such techniques employed for gluteus maximus muscle transpositions (Fig. 29.3). Head
ing one of the most prolific groups in gluteus maximus muscle transposition, Devesa 
has described his own technique of gluteus maximus muscle transposition in a large 
series of patients. In his technique, he bifurcates only one of the muscle naps and leaves 
the opposing muscle nap undivided. He secures the tunneled anterior and posterior 
ands of the bifurcated muscle to the contralateral undivided muscle in an end-to-side 
fashion. This division and tunneling of the bifurcated ends of one of the muscle naps 
is thought to reduce the tansion on the suture lines of the gluteoplasty and reduce the 
amount of tissue that has to be tunneled in the postanal space. 

Devesa and his colleagues have also described unilateral gluteoplasty in combina
tion with direct sphincteroplasty in two patients with severe, traumatic sphincter inju
ries. The gluteus maximus muscle is sutured in apposition to a direct spbincteroplasty 
on the side of the injury. It is theorized that the intact portion of the sphincter complex 
acts similarly as the bifurcated naps in the bilateral gluteoplasty and achieves the goal 
of creating a tansion-free muscular ring around the anus. Both patients achieved 
increased continence and increased resting and squeeze pressures on manometric studies. 
Farid et al. have used this technique with the modification of extending the muscle 
naps with fascia lata grafts with good results. 

Cadaveric studies have bean undertaken to determine the difference in length 
between distally based gluteus naps separated from its origin on the sacrum versus 
proximally based naps dissected from its insertion on the femur. Pak.-Art et al. demon
strated, at least in cadavers, proximally based naps were almost 45% longer than dis
tally based naps. Keighley et al. chose whether to use a proximally or distally based 
nap after identifying the location of the neurovascular bundle and its configuration. 
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The technique of dynamic muscle plasty has been investigated in association with 
gluteus maximus muscle transpositions in an attempt to approve outcomes. This method 
uses an implanted pulse generator to convert fast-twitch, fast-fatigue skeletal muscle fibers 
to slow-twitch high-endurance muscle fibers. Dynamic muscle plasty has been used with 
gracilis muscle transposition with improved results as opposed to unstimulated gracilis 
muscle. Madoff et al. published results from a prospecti.va, multicanter trial sb.J.dying tha 
safety and afficacy of dynamic muscle plasty that includad dynamic bilateral gluteal max
imus muscle transposition. Although only a small minority of patients in this study 
mceived dynamic glutsoplasty, the results of sti.mulatad glutsoplasty WBI'B poor. Less than 
half of the patients maintained successful outcomBS during tha study with mom than one
third of the patients having major wound complications. Further investigations will have 
to be done to determine whether dynamic gluteoplasty is a worthwhile endeavor. 

POSTOPERATIVE MANAGEMENT 

Patients ara placad on a clear liquid diet on the first postoperative day and for next 
3-4 days after which a regular diet is started. Sitting is restricted for 2 weeks postop
eratively and in addition some surgeons instruct their patients not to climb stairs for 
3 weab. 

Wound Infection 

Wound infection is tha most common complication of gluteus maximus transposition 
occurring in 11-43% of cases. Wound infection increases the possibility for the need to 
perform neosphincter repair in a patient and also decreases the chances the patient will 
have a satisfactory outcome, espacially when involving tha perianal incisions. Diverting 
colostomies hava baen used in an attampt to decmasa tha wound infaction rats, but 
wound infections occur despite fecal diversion. Decreasing wound infections is more 
likely dependent on maintaining sterile technique, adequacy of bowel preparation, and 
prevantion of gross contamination of the wounds during tha procadure. 

Failure of Repair 
Failura to improve incontinence is anothar complication of gluteus maximus muscle 
transposition. This complication occurs in 14-57% of cases according to the largest 
series of bilateral gluteoplasties. Having adequately thick and innervated gluteus max
imus muscla and encircling the anal canal without tension decreases the likelihood 
rBpair failum. 

Two critical steps have been emphasized to increase the success of the operation. 
The first step is the identification and preservation of the inferior gluteal nerve and its 
neurovascular pedicla. The second is adequate, tension-free encirclam.ent of the anal 
canal in the anterior tunnel. This anterior limb of the repair is the most likely to dehisce 
and retract The greatest wall tension on the rectum is created in this anterior area when 
tha gluteus maxim us muscle contracts aftar the repair. Also, this area is the most difficult 
BI'Ba to tunnel through becausa of the closa proximity of the vagina and urethra. This 
pathway can be more difficult in patients with congenital anomalies and may lead to 
decreased success in this patient population. 

Failure of the gluteus maximus muscle transposition is most likely secondary to 
either denervation of the muscle caused by disruption of its neurovascular pedicle or 
dehiscence of the anterior limbs of the flaps caused by wound infection or undue tension. 
Magnetic rBSonanca imaging is the best tBSt looking for structural causas if the mpair fails 
to improve continenca. Electromyography can be used to measure tha elactrical activity 
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Suggested Reading 

of the transposed muscle. If the transposed muscle remains innervated, then direct 
repair is indicated. Several months of watchful waiting is undertaken to allow for heal
ing circumanal skin and allow for fibrosis and decreased infiammation to improve the 
chance for success of a secondary repair. 

{, CONCLUSIONS 

Gluteus ma:xim.us muscle transposition is an option for patients with total fecal incon
tinence secondary to severe sphincter defects from trauma or congenital defects or 
sphincter denervation not amenable to direct repair. It is the only procedure that allows 
encirclement of the anal canal with thick, well-perfused voluntary muscle that is syn
ergistic to the sphincter complex. Gluteoplasty has been shown to increase rectal sensa
tion and voluntray squeeze pressul'8s and may also increase 1'8sting pressul'8s. Although 
it is a technically demanding procedul'8 and can be associated with significant morbid
ity, gluteus maxim us muscle transposition is one alternative to properly selected patients 
who suffer from the socially incapacitating disorder of fecal incontinence as a last resort 
before permenant colostomy. 
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30 Gracilis Muscle 
Flaps 
Oded Zmora and Fabio M. Potenti 

Introduction 
Reconstructive surgery of the perineal area, including complex perianal fistula manage
ment, reconstruction of the anal sphincter, and repair of complicated perineal wounds, 
is among the most challenging of tasks in colorectal surgery. These operations are asso
ciated with a substantial failure rate, and have a significant impact on patients' quality 
of life. 

Fistulas between the rectum and adjacent organs, such as the vagina or urethra, are 
among the toughest to treat, for several reasons. In many cases, the etiology of these 
fistulas includes conditions negatively affecting wound healing, such as history of radi
ation therapy (1,2), or inflammatory bowel disease (3). Occasionally, rectourethral fis
tulas may result from congenital malformations, which may be associated with other 
deformities of the perineal area. Anatomically, the rectum is adjacent to the vagina or 
the urethra, with only thin septum separating in between, which may further compli
cate attempts at local repair. In many cases, the rectal opening of such fistulas is situated 
in a proximal location above the dentate line, which makes transanal approach more 
complex. 

Nonhealing perineal wounds result from previous surgery at the perineal area, such 
as abdominoperineal resection. Nonhealing wounds are more frequent following sur
gery for inflammatory bowel disease, or history of radiation therapy, and usually involve 
chronic tissue infection. 

The gracilis muscle, located at the inner portion of the thigh, originates from the 
lower aspect of the anterior part of the pelvis and passes adjacent to the groin, through
out the inner part of the thigh, toward the knee. Its main innervation and blood supply 
enter the muscle proximally, near the groin, making it an ideal candidate for rotational 
flap during reconstructive surgery of the perianal area. The belly of the muscle can be 
rotated and inserted as a flap between the rectum and adjacent organs during the repair 
of fistulas, or used as filler for the repair of nonhealing perineal wounds, with the option 
of harvesting an island of skin from the medial aspect of the thigh as a myocutaneous flap. 
The gracilis muscle may also be used for reconstruction of the anal sphincter, as dis
cussed in a separate chapter of this book. 
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Figur• 30.1 Anatomy af the graci· 
lis muscle. A. A sketch showing 
the bony structures and the graci· 
lis. B. A sketch showing the bony 
structures, adjacent muscles, and 
the gracilis. 

ANATOMY AND FUNCTION OF THE 
GRACILIS MUSCLE 

The gracilis is the most superficial muscle on the medial aspect of the thigh. It is 
thin and flattened, broader at its base, gradually narrow, and tapering below. It arises 
from the anterior margins of the lower half of the symphysis pubis and the upper 
half of the pubic arch, runs vertically downward, ending in a rounded tendon. This 
tendon passes behind the medial condyle of the femur, curves around the medial 
condyle of the tibia where it becomes flattened, and inserts into the upper part of 
the medial surface of the body of the tibia, below the condyle (Fig. 30.1). As a result, 
the muscle is mainly a lower limb adductor. However, since adduction depends on 
several thigh muscles, limb function can be adequately preserved after harvest of the 
gracilis muscle. 

The gracilis is supplied by a branch of the medial circumflex artery (which comes 
from the profunda femoral system), and its innervation comes from the antarior branch 
of obturator nerve, originating at L3 and 14 spinal roots. Both the main arterial supply 
and the innervation enter the muscle at the same site, or approximately 1 em apart, at 
a region tarmed the neurovascular bundle (Fig. 30.2). This bundle enters the muscle in 
its proximal third, on average approximately 10 em from its pubic origin. The proximal 
location of the neurovascular bundle, situated adjacent to the groin, combined with the 
fact that thigh motion can be preserved after harvesting, makes this long muscle an ideal 
candidate for a rotational flap transposition to the perineal region. In most patients, 
accessory small perforating vessels may enter the muscle distal to the neurovascular 
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ligura 31.2 The neurovascular bundle. 

bundle (4). However, division of these vessels is possible in more than 90o/o of cases, 
thUB preserving mUBcle viability. 

Alternative Options for the Repair of Rectourethral 
and Rectovaginal Fistulas 
These techniques may be divided into two main categories. In the first, the luminal side 
of the fistula is approached, and the defect is closed. Rectovaginal fistulas may be 
approached to either repair the rectal side of the fistula, or through the vagina, to repair 
the vaginal opening (5). The advantage of the vaginal approach is the ease of access to 
the fistula opening. However, this approach carries the disadvantage of repairing the 
lower pressure side of the fistula. For this reason, most colorectal surgeons prefer 
approaches involving repair of the rectal side. In the rectourethral fistula, the urethral 
side is not accessible, and direct repair of the fistula opaning must involve repair of the 
rectal side. The rectal lumen may be approached through the anus, or by incision of 
the posterior wall of the rectum. This posterior method entailed either a transsphinc
taric plane, or a transsacral incision. Several authors have advocated the posterior York
Mason approach to the rectum (6). The major drawback of the posterior and transanal 
approaches is that they mainly treat the rectal side of the fistula. Unfortunately, the 
high-pressure side in rectourethral fistula is the urethra. 

In the second category of repair, the plana between the rectum and the urethra is 
dissected, the fistula is divided, and both the rectal and the urethral defects are 
repaired. A viable tissue flap may then be transposed to separate the rectum and the 
urethra. The greater omentum may be used as a viable flap (7), but this usa involves 
a laparotomy, with deep anterior pelvic dissection, and may not be feasible in patients 
who have had abdominal surgeries. Using the perineal approach, the plane between 
the rectum and the vagina or urethra is dissected through a perineal incision, the fis
tula is divided, and a viable tissue is brought to interpose between the two organs. The 
gracilis mUBcle provides a well-vascularized muscular rotation flap and avoids the 
need for laparotomy. 

A relatively new option for interposition between the rectum and the urethra or the 
vagina without body tissue flaps may involve the usa of biologic meshes. These meshes 
are acellular collagen matrixes made of biologic tissue, which may be UBed as "tissue 
grafts" (8). Wound-healing processes result in migration of inflammatory calls and 
fibroblasts into the mesh, leading to dense fibrosis with gradual absorption of the mash. 
However, since this technique has only recently emerged, data are still insufficient to 
support its routine use. Biologic collagen products such as the collagen plugs, also 
made from acellular collagen matrixes, may also be used for the repair of rectovaginal 
fistulas by simple insertion of the plug throughout the fistula tract (9). The short length 
of rectovaginal fistulas may make fixation of the plug to the fistula tract difficult and 
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increase the chance of plug migration. Newer products use a fixation button attached 
to the plug, aiming to reduce the chance of such migration. 

~ PREOPERATIVE PLANNING 

Assessment of Patients with Rectovaginal Fistula 
Patients with fistula between the rectum and the vagina often complain of uncontrolled 
passage of gas and stool from the vagina. Large fistulas may be easily evident on physi
cal examination, using digital rectal examination, anoscopy, or examination of the vagina 
using speculum. Small fistulas however may be clinically difficult to detect. In these 
cases, imaging examinations may be required to definitely identify the fistula tract. A 
water-soluble contrast enema of the rectum, or vaginogram, using a catheter inserted into 
the lower part of the vagina and instillation of water-soluble contrast into the vagina, 
may show the fistula tract. Transractal or perineal sonography and pelvic magnetic res
onance imaging (MRI) are modern imaging techniques with high sensitivity to detect the 
fistula tract However, such modern imaging techniques may not be available to all sur
geons and are more costly. Infrequently, the fistula tract cannot be detected by physical 
examination or by imaging techniques, and examination under anesthesia is required to 
detect the fistula tract. In such examinations, probing of the fistula tract may be attempted 
through the anal or the vaginal side. If the openings are not identified, insuftlation of 
the rectum or the vagina with Betadine or colored solution may be used, in attempts to 
detect passage of the colored solution at the other opening. Alternatively, a tampon 
soaked with colored solution may be inserted to the vagina approximately 1 hour prior 
to the examination, to enhance identification of the rectal opening. 

Once diagnosed, adequate drainage of the rectovaginal or pouch-vaginal fistula 
must be assured, prior to any attempt of repair. If physical examination or imaging 
procedures suggest inadequately drained fistula, or associated cavity, adequate drainage 
must first be achieved, by incision and drainage, insertion of draining Seton, or both. 
In patients with inadequate drainage who are not diverted, temporary fecal diversion 
may be considered, to improve local conditions prior to fistula repair. 

Patients with rectovaginal fistula associated with Crohn's disease may have active 
proctitis or aggressive perianal disease, with unfavorable local conditions negatively 
aHecting success rate of fistula repair. In these cases, adequate anti-inflammatory treat
ment for Crohn's disease should be promptly initiated prior to the fistula repair. 

Assessment of Patients with Rectourethral Fistula 
Rectourethral fistulas often present with symptoms such as pneumaturia, fecaluria, pas
sage of urine through the rectum, and recurrent urinary tract infections. Although most 
of these symptoms are often alleviated by fecal and urinary diversion, the fistulas sel
dom spontaneously heal. Even when diverted, patients may suHer from urinary tract 
infections, resistant to medical therapy (10). Thus, most of these patients will eventu
ally require surgical repair. Similar to patients with rectovaginal fistulas, the rectal 
opening of fistulas between the rectum and the urethra may or may not be evident on 
clinical examination. Imaging studies, including water-soluble contrast enema, voiding 
cystourethrography, transrectal ultrasonography, or pelvic MRI may be required for 
identification of fistula. Infrequently, examination under anesthesia with the combina
tion of cystourethroscopy and anorectal examination may be required. In these cases, 
fluid installed into the urethra may help identify the rectal opening. 

In patients with a history of malignant disease, such as patients with rectourethral 
fistula following treatment for prostate cancer, or patients with pouch-vaginal fistula 
following surgery for rectal cancer, recurrent malignancy causing the fistula must be 
excluded. Preoperative biopsies of the fistula tract, imaging modalities, and serum 
tumor markers may be appropriate to rule out recurrent cancer. 
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Assessment of Patients with Nonhealing Perineal Wounds 

As discussed earlier in the chapter, the first step in the preoperative evaluation of 
patient with a history of rectal cancer is to exclude recurrence. Subsequently, the depth 
of the wound should be evaluated. A well-mobilized gracilis will reach up to 20 em 
cephalad to the gluteal cleft, any wound deeper than that should be treated with a dif
ferent approach. The best method is probably a rectus abdominis myocutaneous flap. 
Computed tomographic scan should also be obtained to exclude the presence of und
rained abscess cavities. The addition of oral and intravenous contrast may be helpful 
if an enteric fistula is suspected. MRI and fistulogram. can be used to further evaluate 
other associated defects. 

PREOPERATIVE PREPARATIONS 

Numerous surgical procedures have been described for the treatment of rectourethral 
and rectovaginal fistulas (6,11,12), none of which has gained wide acceptance as the 
procedure of choice. Thus, each treatment option has its own associated advantages and 
risks, all of which should be thoroughly discussed with the patient before obtaining 
informed consent 

The value of fecal diversion prior to or concomitant with the fistula repair has not 
been adequately challenged in comparative studies (13). The rationale behind fecal 
diversion is that decreased fecal load may reduce the chance of postoperative infection, 
and will also prevent rise of luminal pressure at the rectal side during evacuation. Most 
authors believe that fecal diversion is recommended, since the perineal approach 
includes extensive dissection of the tissue between the rectum and the vagina or the 
urethra. The importation of healthy muscle has a high chance of success, which may 
be further enhanced by routine fecal diversion. Until comparative trials are available, 
the authors and the editors advocate routine fecal diversion. 

In rectourethral fistulas, urinary diversion using cystostomy should also be considered, 
to prevent any voiding attemplB that may raise the luminal pmssure at the urethral side. 

Broad-spectrum intravenous antibiotic prophylaxis is given prior to the induction of 
anesthesia. The length of postoperative prophylactic antibiotic treatment, if any, is not 
scientifically well defined, and there is no proof that prolonged antibiotic treatment 
improves healing rate, although antibiotic treatment for 24 hours or more is often used. 

The same antibiotic coverage is used when operations are performed for persistent 
sinuses. PatienlB with p91'8istent perineal sinus are typically colonized with skin con
taminants, such as Staphylococcus aureus, diphteroids, P-stteptococcus, and Sto.phylo· 
coccus epidermidis. Anaerobic Bacteroides are present in 25% of the wounds and 
anaerobic gram-negative rods are rarely seen (14). 

If a patient has not been diverted prior to fistula repair, mechanical bowel prepara
tion may be advisable, for large bowel cleansing prior to surgery. Alternatively, phos
phate enemas may be used to clean the rectum and sigmoid colon. 

Surgery 

6) OPERATIVE TECHNIQUE 
-----

Harvesting of 1he Gracilis Rotation Flap 

Harvesting for Fistula Repair 
When used for fistula repair, the gracilis muscular flap is used, without any overlaying 
skin.The patient is positioned either in the supine position with the legs adducted, or 
in the modified lithotomy position using stirrups. Several types of thigh incisions may 
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A 

Figure 30.4 Muscle dissection. 

figure 31.3 Skin incision. 

be used for the harvest procedure. In relatively thin patients, where the muscle is easily 
palpated, two to three 3-5 em long incisions can be made alongside the inner pert of 
the thigh over the gracilis muscle (Fig. 30.3). '1\mnels are made in-between the incisions 
at the subcutaneous tissue overlaying the muscle, and the muscle is dissected throughout 
its length through these incisions (Fig. 30.4). The perforating vessels are divided through 
these small incisions often with an energy source. Using an energy sources, perforating 
vessels entering the muscle between the incision sites can safely be divided through 
small incisions. The most proximal incision is situated approximately one hand breadth 
beneath the inguinal ligament, to allow adequate exposure of the neurovascular bundle. 
Alternatively, a longer incision of approximately 1~12 em may be made at the upper 
part of the inner thigh, to enhance exposure and facilitate dissection at the area of the 
neurovascular bundle. In this case, a second incision is made at the distal part of the 
thigh, and a subcutaneous tunnel is made in between these two incisions. In difficult 
cases, or if the surgeon does not feel confident dissecting parts of the muscle through a 
subcutaneous tunnel, a long incision may be made along the inner part of the thigh. 

Recently, gracilis muscle harvest using an endoscopic approach for plastic surgery 
procedures has been described (15). Although harvesting of the muscle using three 
small vertical skin incisions of approximately 3-5 em each is associated with a good 
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Figure 311.5 Muscle is delivered 
1hrough 1he proximal incision. 

cosmetic and functional result, the endoscopic approach may further minimize inva
siveness and may obviate the occasional upper medial thigh numbness or pain. 

Once incisions are made, the gracilis muscle is first identified at its tendon through 
the distal thigh incision and is disconnected from its insertion near the tibial plateau. 
The muscle is then dissected free, creating a tunnel between the incisions, and ulti
mately the muscle is delivered through the proximal incision (Fig. 30.5). Generally, the 
dissection of the muscle free of the subcutaneous tissue and of other muscles of the 
inner thigh is mostly accomplished in an avascular plane. It is imperative that all per
forating blood vessels are identified and divided, to prevent postoperative thigh hemato
mas. Energy sources such as the ultrasonic shears or bipolar coagulation devices may 
be useful for dissection (Fig. 30.6). 

illtimately, following careful dissection of the muscle throughout the thigh, the 
muscle is delivered through the proximal incision. Care should be taken at this point 
to identify and to preserve the neurovascular bundle. Meticulous dissection of the 
neurovascular bundle is undertaken, taking care to preserve the main blood supply and 
nerve, to add maximal length to the harvested muscle available for transposition or 
interposition. However, in most patients the neurovascular bundle is in convenient 

Figure 311.& Uhresonic sheers 
division of perforating blood 
vessels. 
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proximity to the perineum, and in contrast to the gracilis muscle transposition in 
neosphincter procedures, the length of muscle required for fistula repair is usually less. 
A subcutaneous tunnel is then made through the proximal thigh incision cephally 
toward the perineum, and the muscle is placed in the pocket proximal to the upper 
incision. If the prone jack-knife position is selected for the perineal dissection, the thigh 
incisions are then closed. A small suction drain is placed at the subcutaneous tunnel 
of the thigh. 

Harvesting of Myocutaneous Rotation Flap for Perineal Wound Closure 
As discussed earlier in the chapter, unhealed perineal wounds from proctectomy usu
ally present with a rather small skin opening, associated with a large presacral cavity. 
TYpically, after bringing the healthy and well-vascularized tissue of the belly of the 
gracilis muscle, with the technique described above, the skin very rapidly closes with 
the occasional use of a split thickness skin graft. The concern of the surgeon is to 
achieve adequate mobilization, without injury of the blood supply, to fill the sinus cav
ity completely. In those atypical cases associated with a significant loss of perineal 
cutaneous tissue, the adjunct of an island of skin, subcutaneous tissue, and fascia is 
harvested with the gracilis. Suited more to the plastic surgery specialty than the colon
rectal, this technique was originally described by McCraw for vaginal reconstruction. 
The procedure has been modified over the course of the years by including all available 
regional fascia to create a myofasciocutaneous flap with increased skin perfusion and 
to decrease the risk of tissue loss (16). The cutaneous area covering the gracilis in the 
proximal component is harvested with a V-Y incision and rotated in the defect after 
mobilization of the vascular pedicle, allowing for the most distal portion of the belly 
of the muscle to be inserted deep in the cavity (17). This repair is well suited for cases 
where the perineum or rectal vaginal septum is lost as a consequence of severe inflam
matory and infectious processes. 

Gracilis Interposition Repair of Rectourethral and 
Rectovaginai/Pouch-Vaginal Fistulas 

The dissection for the division of the fistula tract and interposition of the gracilis muscle 
between the rectum and the urethra or the vagina is performed through a perineal approach, 
using an incision anterior to the anal verge, between the anus and the vagina or the base 
of the scrotum. Such an approach may be used in exaggerated lithotomy position or the 
prone jack-knife position. In our experience, the prone jack-knife position gives superb 
review of the anterior wall of the rectum, excellent review of the perineal dissection plane 
between the rectum and organs located anterior to the rectum, and easy access for adequate 
repair of the fistula openings and fixation of the interposed muscle. We favor the prone 
jack-knife position, despite minor inconvenience associated with repositioning the patient 
during the procedure. If the prone jack-knife position is selected, the patient is then care
fully turned to the prone jack-knife position after thigh wound closure. 

After adequate positioning, an incision is made at the perineum anterior to the 
anus, approximately midway between the anus and the posterior border of the vaginal 
opening, or the base of the scrotum (Fig. 30.7). We favor a horizontal perineal incision, 
but several authors have advocated the use of an inverted Y- or U-shaped incision. Dis
section is then undertaken in the areolar tissue anterior to the anus and rectum, between 
the rectum and the vagina or the urethra (Fig. 30.8). In cases of rectourethral fistula, a 
large urinary bladder catheter is helpful to identify and to protect the remainder of the 
urethra not involved in the fistula. The dissection is then undertaken to divide the 
fistula tract and to reach cephalad to noninflamed tissue. It is important to emphasize 
the need to continue the dissection to at least 2 em cephalad the inflamed tissue asso
ciated with the fistula tract, to allow adequate transposition and proper fixation of the 
muscle flap to the upper part of the dissected septum. The rectal defect is then prima
rily dosed with an advancement flap. In cases of rectourethral fistula, the urethral 
defect may be dosed without a small biologic mesh with interrupted absorbable sutures 
over the indwelling catheter or alternately left open. The perineal approach allows 
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Figur• 30.7 Parinaal incision. 

excellent exposure of the urethra, allowing urethroplasty if concomitant urethral stric
ture is present, or other types of urologic interventions for the urethra if required. In 
rectovaginal tistula.s, the vaginal opening is repaired. Several authors have suggested 
the repair of the two openings in opposite directions, meaning that one opening (usu
ally the rectal side) will be horizontally repaired, whereas the other side will be verti
cally repaired. However, since viable tissue is brought to interpose between the two 
openings, the need for this technique is questionable. 

The subcutaneous tunnel between the perineum and the thigh is then approached 
through the perineal incision, until the pocket where the gracilis muscle has been placed 
is reached. The gracilis muscle is rotated and gently brought through the perineal incision 
(Fig. 30.9). Care should be taken to avoid excessive tension on the neurovascular bundle 
to avoid any compromise of blood supply. The gracilis muscle is then brought to the previ
ously dissected perineal space, and interposed between the rectum and the urethra or 
vagina (Fig. 30.10). Four to six sutures are applied at the muscle and at the apex of the 
incision to hold the muscle in place. We usually favor nonabsorbable monofilament sutures. 
Once the sutures are tied, the gracilis muscle is fixated to the upper pole of the dissected 
area, obscuring the view for adequate additional suture placement Thus, it is generally 
useful to place all sutures untied first, using hemostatic clamps, followed by sequential 
securing of the sutures in place. If the gracilis muscle length allows, it is useful to bend the 
distal part of the muscle, which is placed at the upper part of the dissection, in a J shape, 
to add bulk to this area, where the muscle itself is nSITOwed. However, again, care should 
be taken to avoid tension at the base of the muscle, to prevent delayed ischemia. 

figure 31.1 Perineal dissection. 
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A 

Figure 30.9 Ratation af the gracilis muscle to the perineal wound. 

A 

Figur• 30.10 The muscle is brought to interpose bstwaen tha rectum and the urethra or tha vagina. 
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A small suction drain is placed in the lower part of the dissection field alongside 
the gracilis muscle, to prevent fluid collection in this area. The skin is then closed using 
interrupted absorbable sutures. 

In our practice, patients are postoperatively permitted dietary intake ad lib, encour
aged to ambulate, and are maintained on broad-spectrum antibiotics for 24 hours. Even 
when patients undergo gracilis transposition fistula repair without diversion, there are 
no data to support the usefulness of bowel confinement 

Patients are usually discharged home once the small suction drain is removed, with 
the urinary bladder catheter left in place. After 6-8 weeks, all patients undergo rectal 
contrast enema, voiding cystourothrography, cystoscopy, and proctoscopy. If tha fistula 
has healed, the bladder catheter is removed, and stoma reversal is scheduled. 

Gracilis Flap Repair of Nonbealing Perineal Wounds 

In the case of a persistent sinus, the patient must first undergo curettage and removal 
of all the necrotic tissue until vascularized granulation tissue is encountered. The 
wounds often have multiple tracts and careful debridement is necessary until every 
sinus is unroofed and cleaned of its superficial peel. In the original description by 
Bartholdson and Hult~n (18) the graciloplasty was delayed 'l days, however we do not 
believe that this staging of tho procedure is necessary. The gracilis is harvested as 
described above and sacured in its tendinous portion to the most cephalad portion of 
the wound with absol.'bable sutures. A closed suction drain can be used to prevent fluid 
collection during tho first few days, but should rapidly be removed as soon as the drain
age is minimal. If a portion of skin is harvested with muscle, it is sutured to the edges 
of the open sinus after the edges of the wound have been freshened up. Otherwise, most 
commonly a small residual opening is dressed with wet to dry dressing. 

Despite the fact that tha procedure of tho gracilis muscle harvest and its usa as a rota
tion flap to interpose between the rectum and the vagina or urethra cannot be regarded 
as minor surgery, complications are generally fairly infrequent Superficial perineal 
wound infection may occur in approximately 10% of the patients. However, postop
erative perineal sepsis is fortunately not common, especially if preoperative or con
comitant diversion is used, and may occur mainly in cases in which ischemia of the 
muscle develops. In such cases, adequate drainage of the perineal area is mandatory, 
and tho muscle viability should be assessed with debridement of any necrotic tissue. 
Muscle necrosis requires muscle resection with contralateral vascular delay. If the 
patient has not yet been diverted, diversion is strongly advised at this stage. 

Some thigh numbness is not uncommon after gracilis harvest However, such numb
ness is usually mild, with only a minor impact on tho quality of lifo. 

In cases of rectourethral fistulas following surgical trauma or radiation therapy, lower 
urinary tract complications such as urethral stenosis or urinary incontinence may preop
eratively BXist, but do not become symptomatic at that stage since tho patients' lower uri
nary tract is diverted. Fistula repair with gracilis muscle transposition generally does not 
prevent these urinary tract complications, but removal of the diverting cystostomy after 
succ88sful repair of the fistula may l88sen tho symptoms and thus improve quality of lifB. 

As any typo of complex fistula repair, tho gracilis muscle transposition is not suc
cessful in all patients, and the most common "complication" of this procedure is prob
ably persistent or recurrent fistula. 

When a gracilis flap is used for tho treatment of perineal wounds, and if an associ
ated island of skin is harvested with the muscle, skin necrosis can be observed as a 
specific complication. Necrosis does not necessarily translate into muscle loss, as the 
vascularization of tha skin is relatively poor. When this complication occurs, the patient 
should be conservatively treated with local care as the perineal sinus could still be suc
cessfully obliterated and a subsequent skin graft performed could still lead to satisfactory 
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results. It is important to educate the patient on smoking cessation, to minimize the 
risk of flap necrosis. 

~ RESULTS 
The results of the use of the gracilis muscle for the repair of complex perianal fistulas 
to the vagina or the urethra, as well as for the reconstruction of perineal wounds, are 
generally favorable (Table 30.1). 

Rectourethral Fistulas 

Our initial report on the use of gracilis interposition for the repair of iatrogenic rec
tourethral fistulas at the Cleveland Clinic Florida included 12 gracilis muscle transpo
sitions in 11 male patients (19). In all of these patients, the fistula was a result of 
treatment for carcinoma of the prostate. In all the 11 patients, the rectourethrel fistula 
eventually healed, and the fecal diversion was reversed. Urinary diversion was reversed 
in all but one patient with a severe urethral stricture. One patient had a urinary leak 
through the perineal wound, leading to wound infection. The gracilis flap was debri
ded 5 weeks later, and the wound was left open. The rectourethrel fistula persistad, 
and the patient had a second gracilis muscle transposition 5 months later. This time 
the rectourethral fistula healed well and the diversion was successfully reversed. A 
second patient developed rectoperineal fistula to the surgical incision following reversal 
of fecal diversion. This was treatad successfully with application of fibrin glue to the 
fistula tract. Overall10 (83o/o) of the 12 transposition flaps resulted in complete healing 
of the rectourethral fistula, and in two cases further procedures were required, leading 
to a complete healing. 

Our subsequent report (20) included 36 male patients who had gracilis interposition 
for the treatment of rectourethral fistula, 82o/o of whom followed treatment for prostate 
cancer. Overall success rate with transposition of the first gracilis was 78%, and cumu
latively, including second procedures, clinical success rate was 97o/o. 

Injuries to the lower urinary tract following surgery or radiation therapy for the 
treatment of prostate cancer may become evident after successful repair of the fistula 
and reversal of urinary diversion. In our experience, only 52o/o of patients had adequate 

Authara (r.rerence na.) Y••r Df pullliCIItian Nu•ll•r Df petienta Succ ... nde ('JII) 

Rectauradlrel fiiiUia 
Zmora Ddad (19) 2i113 11 91 
Wexner SO 120) 2i118 38 97 
Ulrich 0 (22) 2i119 28 100 
Gupta K(23) 2i118 15 100 
Zmora Danat (24) 2i118 3 100 

Rect~m~ain•l fillula 
RiuaJ(28) 2i110 3 88 
Wexner SO 120) 2i118 17 53 
Ulrich 0 (22) 2i119 9 77 
Zmora Danat (24) 2i118 8 83 
FiirstA (25) 2i118 12 92 
Lefllvre J H (28) 2i119 8 75 

Unh•l•d perin••l wounds 
ManonA(27) 2i115 7 57 
RiuaJ(28) 2i110 3 100 
Pazim 129) 1987 21 66.7 
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technique described above without associated skin flaps or myocutaneous flaps, all of 
whom had healed at 6-month follow-up. 

In a series from the Mayo Clinic, published in 1987, Pezim et al (29) reported 21 
patients with persistent perineal sinus after proctectomy for Crohn's disease (10 patients), 
ulcerative colitis (7 patients), trauma (2 patients), and cancer (2 patients). Of 21 fistulas, 
14 had completely healed at a mean follow-up of 47 months. This study points out the 
need of long follow-up in this type of patients as well as the need of reoperations to 
obliterate persistent sinuses. The original pathology did not influence the final outcome. 
In a series from Edinburg, Collie et al (30) reported rather unsatisfactory results on a 
patient with Crohn's disease and ulcerative colitis after proctectomy. The series is small 
and reported as a short note with paucity of detail: however the author seems to prefer 
the use of rectus abdominis muscle flap over the use of gracilis. 

{, CONCLUSIONS 

The use of gracilis muscle for the repair of distal rectal-urogenital fistulas and nonheal
ing perineal wound offers many advantages and is an essential tool in the armamen
tarium of a colorectal surgeon. 

Harvesting the muscle has virtually no negative functional effect and does not result 
in cosmetic deformity, except for the surgical scar in the medial aspect of the thigh. 

The muscle can bring vascularization and bulk in the first 6-8 em cephalad to the 
perineal floor, and that is where the flap finds its best application. 

The techniques described in this chapter will help colon rectal surgeons in facing 
some of the most challenging cases to help some of the most debilitated and frus
trated patients. In our experience, it offers good long-term results, is associated with 
minimal morbidity and excellent cosmetic results, and results in enduring patient 
satisfaction. 
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31 House, Diamond, V-Y 
James W. Fleshman and Ira J. Kodner 

~ INDICATIONS/CONTRAINDICATIONS 

Flaps can be used to cover defects in the perianal s.kin after excision of anal lesions 
such as Paget's disaase or Bowen's diseasa. Stricturi.ng will som&times rasult from iatro
genic or idiopathic causas and are treatad with advancement of axtra skin into the anal 
canal. The use of flaps to bring normal inner buttock skin toward or into the anal canal 
can relieve the stricturing from the scar or lack of skin but will not impact the narrow
ing caused by a hypartrophiad internal sphinctar. Ectropion is the exposure of anal 
canal or low ractal mucosa at the level of tha anal varga caused by pravious rasection 
and causes a large amount of mucous production and even bleeding. Readvancement 
of tha mucosa back into the anal canal and raplacement of tha dafect with innar buttock 
skin is the preferred method of treating tha actropion. 

Consideration should be given to the etiology of the stricture prior to recommend
ing skin flap advancement. Crohn's disease has very limited indications since the heal
ing process is impaired. Radiation-inducad stricturing most libly involves damaga to 
the parianal skin and may also hava some skin buttock impairment. The most common 
cause for anal stricturing is an over zealous hemorrhoidectomy with removal of more 
viabla anoderm than is adequate to dilate the anal canal. Raplacement of this anodarm 
with skin from the inner buttock is the ideal indication for skin flap advancement for 
treatment of stricture. 

The Whitehead hemorrhoidectomy with circumferential excision of the anoderm of 
the anal canal has rasulted in an actropion and stricture formation in many patients 
who hava baan traated with an inappropriately performed Whitehaad procadure. The 
ectropion can be reduced into the anal canal and the stricture treated at the same pro
cedura using a broad-based house-shaped skin flap. 

Patients who have no ectropion but hava normal extamal anoderm and normal 
rectal mucosa but simply have lost dermis at the level of the dentate line benefit most 
from a diamond-shaped skin advancement flap. 

V PREOPERATIVE PLANNING 

Tha mobilization of innar buttock skin into the anal canal can ba accomplished based 
on the principles of plastic surgery flap construction. The base of the flap should be broad 
enough to maintain an adequate blood supply. The dissection should be performed with 
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as little cautery as possible, and the mobility of the flap toward the anal canal should 
be maximized by releasing the tethering attachments under the donor site rather than 
under the flap skin itself. 

The patient should undergo a complete bowel preparation and receive preoperative 
antibiotics. The patient should be informed that a period of low activity without sitting, 
driving, or climbing steps will be enforced for the 2 waab after surgery. The consid
eration for doing a unilateral flap versus bilateral flaps should be made preoperatively 
and determined by the amount of coverage needed outside and within the anal canal. 

ti) SURGERY 

V, U, or House-Shaped Flap 

Positioning 
• The patient should be placed in the prone-jackknife position with the buttocks taped 

apart. The perineum is prepped and draped sterilely. Local anesthesia can be obtained 
with the patient sedated to relax the muscle and provide local anesthetic. Care should 
be made not to usa Epinephrine because of its vasoconstrictive featuras. The flap should 
be drawn on the inner aspect of the buttock with a broad-base encompassing approxi
mately the entire side of the anal canal in the case of strlcturing. The length of the flap 
is determined by the base and should be two to three times the length of the base. 

Technique 
• The flap lines are drawn with indelible marker (Fig. 31.1). 
• The flap is incised along the lines of the drawing and carried into the anal canal on either 

side of the ectropion down to normal mucosa. The edges of the flap are protected. 
• The attachments to the flap are released by undermining under the edges of a donor 

site rather than the flap itself. The pedicle is released at the apex of the tip of the flap 
out on the buttock to allow the redundant skin to move toward the anal canal with 
very little tension (Fig. 31.2). 

• The advanced skin is then secured at the new inner site. If the ectropion is moved 
inward into the anal canal, the redundant mucosa is banded with internal elastic 
ligation. 

• The edges of the flap are secured at its new position with interrupted 3-0 Prolene 
horizontal mattress sutures incorporating the subcuticular layer of the flap and the 
full-thickness of the adjacent donor skin to avoid piercing the flap and to protect 
the blood supply. 

figur• 31.1 The house flap is 
drawn out onto the buttock with a 
wide base at the anal canal. 
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figure 3t.2 Incision of the donor 
site to release the pedicle toward 
the anal canal maintaining the 
broad fat pedicle with vessels 
intact 

• The opening of the donor site is then closed in a linear fashion with interrupted 
vertical mattress sutures to close the donor site behind the skin flap (Fig. 31.3). A 
dressing of Polysporin ointment and fluff gauze is supplied. 

Diamond-Shaped Flap 

Positioning 
The use of the diamond-shaped flap to expand the available tissue in the anal canal is 
begun with the patient in the prone-jackknife position with the buttocks taped apart 
and the perineum partially draped sterilely. Proctoscopy can be performed to empty the 
rectum and the rectum irrigated with povidone iodine. During dilation of the anal canal, 
it is typical for fissures to occur in the lateral positions of the anal canal, and these 
fissures become the basis for the receptive site for the skin to be introduced. 

figure 3U Advancement of the 
flap into the anal canal with 
closure of the donor site behind. 
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Technique 

figur• 3U Inscription of the 
diamond-shaped flaps on the inner 
aspect of the buttocks. 

• The naps are drawn on the skin with the inner tip of the diamond at the edge of the 
fissures in the anal canal stricture. 

• The stricture is incised at these fissure sites, and the scar is divided. The underlying 
internal sphincter and external sphincter are protected, and the incision sites are 
enlarged to accommodate the postage stamp sized diamond nap (Fig. 31.4). 

• The diamond-shaped flaps are incised on the skin maintaining broad-based pedicles 
of fat under the naps by undermining the attachments under the donor skin to allow 
the broad-base of the diamond nap to slide into the anal canal. The blood supply 
is protected. 

• The skin is handled very gently, and the skin is pushed into the defect in the stricture 
(Fig. 31.5). 

• The donor sites are closed behind the diamond flap, and the edges of the diamond 
nap are secured in the donor site with the horizontal mattress sutures of 3-0 absorb
able suture betwean full-thickness outer skin and subcuticular on the nap itself. The 
apex of the diamond within the anal canal is secured with a full-thickness 3·0 absorb
able suture to fix the nap within the anal canal, and then the edges are sewn in around 
the shape of the diamond. 

• The donor site is once again closed in a linear fashion to keep the flap from pulling out 
(Fig. 31.1). 'D:iple antibiotic ointment is applied and a fluff gauze is applied loosely. 

POSTOPERATIVE MANAGEMENT 

• Patients with either of these flaps are managed similarly. 
• The patient is maintained in the hospital on bowel rest without sitting or climbing 

stairs for 3 days and receiving antibiotics. 
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Figura 31.5 Incision at tha skin 
and ralaasa at the lablral attach· 
mants at tha diamond padicla 
flaps wh~a maintaining tha broad 
basa flit padicla. Tha flaps ara 
advancad into 1ha incis.ions in the 
anal stricture. 

On post-op day 3, the patient is begun on a liquid diet, stool softeners, and laxatives. 
On post-op day 4, the patient is allowed to resume a regular diet and warned against 
comtipation. 
The patient is allowed to leave the hospital but is instructed not to sit, climb stairs, 
drive, or do strenuous exercise for 2 weeks. At the 2-week follow-up period if healing 
has progressed and the sutures can be removed, the patient is allowed to liberalize 
activity. 
It is usually not necessary to perform repeated dilatiom after a O.ap procedure. A 
single anoscopy after 2 weeks of healing will reveal an adequate anal canal, and the 
patient can be reassured that the stenosis is resolved. 

3 COMPLICATIONS 

Flap viability is an issue when patients are obese, have known cardiovascular disease, 
and smoke. The patients should be instructed to avoid cigarettes for 2 weeks prior to 
the procedure and afterwards. 
Because this is a very unsterile area, the likelihood of infection is high. The O.aps can 
be saved even though infection occurs and the exam under anesthesia and debride
mentis an appropriate first maneuver. Long-term antibiotics can also reduce the like
lihood of poor outcome. 
The donor site may open or become infected. Delayed closure or closure by granula
tion is appropriate and tub soaks or high pressure shower cleansing provides easy 
management. 

3 +;_, RESULTS AND CONCLUSION 

Eventual healing and success after advancement O.ap for stricturing, ectropion, or anal 
lesion resection can be expected in approximately 90% of patients. The resolution of 
anal stricture should be close to 100%. If the first ftap is unsuccessful in restoring anal 
diameter, a second O.ap on the opposite side with either a diamond flap or a house flap 
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is possible. Even though infection ranges of 10% or higher have been experienced, the 
overall success is still very high because the flap is so well vascularized and resilient. 
Only radiated tissue has a low healing rate, and this should be anticipated because of 
the patient's pertinent history. 

Selected Readings 
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2010;80(5):337-40. 

Pearl RK, Hooks VH 3rd, Abcarian H, Orsay CP, Nelson RL. Island 
flap anoplasty for the treatment of anal stricture and mucosal 
ectropion. Dis Colon Rectum 1990;33(7):581-3. 



32 Endorectal 
Advancement Flap 
Maher A. Abbas and Matthew J. Sherman 

INDICATIONS/CONTRAINDICATIONS 

Anal fistula is one of the commonest bBilign anal disorders, it affects both genders and 
various age groups. Most anal fistulas are cryptoglandular in origin although other eti
ologies include Crohn's disease, obstetrical trauma, radiation therapy, and cancer. Sur
gical intervention is required to resolve most chronic fistulas. The goal of operation is 
threefold: eradicate the fistula, preserve continence, and minimize the risk of recur
rence. Several options are available to treat anal fistula: fistulotomy: fistulectomy; fis
tulotomy with sphincteroplasty, seton, injectables such fibrin glue, fistula plugs, and 
anal flaps. The choice of operation depends on several factors including the anatomy 
of the fistula and its relationship to the anal sphincter muscles, the etiology of the fis
tula, the baseline continence level, prior anal operations, and patient's body habitus. 
Although most fistulas can be easily eradicated, some can be quits challenging to treat 
and can carry higher failure and complication rate. 

For most low-lying anal fistulas or fistulas involving minimal anal sphincter mus
cle, fistulotomy can be used with good clinical and functional results. However, for 
more complex fistulas, especially when there is concern about fecal continence, the 
endorectal advancement flap is a good option. Closure of the internal fistulous tract by 
an internal flap can successfully heal most fistulas while at the same time minimizing 
the risk of anal incontinence. This technique was first described as the sliding flap in 
1902 by Noble (1). In his original description, he used a full-thickness rectal flap. In 
1948, Laird (2) modified the procedure by advocating the use of a partial-thickness flap 
consisting of mucosa, submucosa, and a portion of the internal circular muscle. Candi
dates for the endorectal advancement flap include patients with complex anal fistulas 
such as high transsphincteric and suprasphincteric fistula, Crohn's disease-associated 
fistulas, rectovaginal fistulas, rectouretheral fistulas, fistulas with secondary tracts, and 
recurrent fistulas (3). 

Contraindications to the endorectal advancement flap include acute anal abscess, a 
strictured anus, scarred rectal wall, and active inflammation in the anorectum from 
conditions such as Crohn's disease. In the setting of Crohn's disease, it is important to 
determine whether the fistula is a result of active perianal Crohn's disease or an incidental 

213 
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finding in a patient with more proximal intestinal disease. In the setting of Crohn's 
disease, a delay in wound healing may be noted in up to 80% of patients despite a 
normal-appearing rectum (4). Not all Crohn's disease-related anal fistulas require surgi
cal intervention. In one study, spontaneous healing of acute fistulas occurred in 38o/o 
of patients without any surgical interventions (5). Fistula closure rates following medi
cal therapy have been reported in 34-50% of patients taking oral metronidazole (6), in 
33% of those patients on 6-MP or azathioprine (7), and in as many as 62% of patients 
who received intliximab (8). In the presence of active proctitis, the success rate of 
endorectal flap is low with one study reporting closure of fistula in only 20% of patients 
(9). Under such circumstances, it is best to drain the fistula with a noncutting seton 
and treat the patient medically. An endorectal advancement nap can be undertaken if 
and when there is disease remission. 

V PREOPERATIVE PLANNING 

The evaluation of the patient with anal fistula includes a detailed history of past anal 
or colorectal operations: past obstetrical history: comorbidities such as diabetes, human 
immunodeficiency virus (I:nV), neurologic or neuromuscular disorders, prior radiation 
therapy to the pelvis, baseline level of continence, and use of tobacco. Smoking has 
been associated with a higher failure rate of the endorectal flap and therefore patients 
who smoke are advised to quit prior to operative intervention (1~11). Physical exam
ination includes visual inspection of the external fistulous opening (location and number 
of openings if more than one), digital examination to assess sphincter tone, probing of 
the external opening with the index finger of the examiner inside the anus to evaluate 
the depth of the fistula and muscle involvement, and anoscopy to visualize the quality 
of the anorectal mucosa. Occasionally the examination can be limited due to the patient's 
discomfort. Under such circumstances an examination under anesthesia is required to 
ensure patient comfort and cooperation and may reveal an abscess that requires drain
age as initial step of treatment. Proper incision and drainage of an underlying abscess 
yields a higher success rate of the endorectal flap with one study reporting an overall 
success rate of 73o/o versus 49o/o (prior drainage vs. none) (12). The use of noncutting 
seton prior to definitive endorectal flap improves overall success rate (12). Usually 2-3 
months of seton drainage is advised before performing the endorectal flap except for 
Crohn's disease where the response of inflammation to the medical therapy is the major 
determinant of when to proceed with definitive operation. 

Endoscopic evaluation of the colorectum is indicated in the setting of inflamma
tory bowel disease or if there is suspicion of it and in patients who meet screening 
criteria or who warrant diagnostic colonoscopy for history of polyps, cancer, or for 
symptoms such as bleeding or abdominal pain. Occasionally a high internal fistulous 
opening can be visualized during the endoscopic retronexion inside the rectum. Rou
tine imaging of the anorectal area or pelvis to determine the anatomy of a fistula is 
not warranted. Imaging is used selectively for recurrent or persistent disease, deep 
tracts, multiple external openings, or when assessing the integrity of the anal sphinc
ter muscles in conditions such as rectovaginal fistula. If an associated sphincter 
defect is present and a concomitant sphincter repair is performed, success rate of the 
endorectal advancement nap for rectovaginal fistula is higher. Computed tomography 
plays little role in the management of anal fistulas but can be helpful in the setting 
of acute sepsis especially when a deep abscess is suspected. Magnetic resonance 
imaging and endoanal ultrasound (BUS) are useful diagnostic studies in patients with 
anal fistulas with similar accuracy. However, EUS is more widely available and more 
commonly used; EUS is less costly than magnetic resonance imaging and can be 
performed by the treating surgeon. Fistulous tracts can be confirmed by hydrogen 
peroxide injection through the external fistulous opening (Fig. 32.1A,B). Fistulogram, 
while commonly used in the past, is less frequently performed because of the avail
ability of BUS but can be helpful when delineating complex fistulas such as horse
shoe (Fig. 32.2). 
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Figura 3Z.1 A. Ulb'asound examination reveals tranaaphincteric fistula in ana (arrow). B. Hydrogen peroxide 
confirmed the active tract (arrow). 

Physiologic testing of the anorectum. is not routinely performed but can be helpful 
in a subgroup of patients. Sainio et al. (13) advocate preoperative anorectal manometry 
in women with previous obstetrical trauma, elderly patients, patients with Crohn's 
disease or :mv, or patients with recurrent disease and prior surgery. Preoperative man
ometric evaluation can elicit sphincter dysfunction already present and may alter the 
treatment plan. 

Bowel Preparation and Antibiotics Prophylaxis 

For technical reasons, the rectum needs to be clean at the time of operation. Bowel 
preparation can be achieved with either oral mechanical bowel preparation the night 
prior to operation or two sodium phosphates the morning of the operation. Some sur
geons prefer a full mechanical bowel preparation citing a better preparation and less 
infectious complications. No data are available to suggest that one method of rectal 
cleansing is superior to the other. In our practice, we currently ask the patient to per
form two rectal enemas the morning of operation and we have :found that approach 
sufficient :for most patients undergoing endorectal advancement flap. 

Perioperative use of antibiotics for anorectal surgery has not been well standard
ized. There are no distinct recommendations from the Surgical Care Improvement 

Figura 3Z.2 Fiatulogram demon
mates horseshoe fiatula. 
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Project. In our practice, we give the patient a single dose of intravenous antibiotics. 
Appropriate coverage of gram-negative and anaerobic organisms includes single drug 
regimen such as a second-generation cephalosporin (i.e., cefotatan), ampicillin/sul
bactam., or combination of antibiotics such as ciprofloxacin and metronidazole. 

Q SURGERY 

Anesthesia and Positioning 
Choice of anesthesia depends on both surgeon's preference and patient's factors. We 
prefer general anesthesia for most patients as it allows for complete relaxation and 
cooperation. Alternative to general anesthesia include monitored sedation with local 
anesthesia, epidural or spinal block. 

We perform all of our endorectal flaps in the prone jack-knife position. Once posi
tioned, the buttocks are retracted laterally and secured to the table with tape. We prefer 
such position as it provides adequate lightening and allows the assistant the proper 
visualization to provide the exposure and assistance needed during the operation. Some 
surgeons prefer the lithotomy position for posterior-based fistula. 

Surgical Technique 
The first step of the operation is to address the fistulous tract. The noncutting seton, if 
present, is removed. Soma authors recommend complete dissection and excision of the 
fistula tract up to the external anal sphincter (14,15). Curettage of the fistulous tract 
without excision has been reported by others (16). We prefer to curette rather than 
excise the tract as to minimize the size of the wound (Fig. 32.3). Curettage of the tract 

figur• 32.3 Curettage of the 
fistulous tract 
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Figur• !2A Distal aspect af 
flap, 1 em caudal to internal 
opening. 

is performed from the external opening and all the way to the internal opening. Once 
completed, the tract is tlushed with saline to remove any debris. 

A Pratt Bivalve or Hill-Ferguson anal retractor is used for exposure. Care is taken 
to not overstretch the anal sphincter complex to minimize injury. We do not use the 
Parks' retractor as it can affect resting anal tone (17,18) and may lead to postoperative 
continence disturbance (14,18). Although we do not use the Lone Star retractor for 
endorectal tlap, it is an alternative to the Pratt Bivalve and Hill-Ferguson retractors 
and can provide good visualization and decrease the tension on the anal sphincter 
(18). Once exposure is obtained, the anorectum. is irrigated with Betadine solution. A 
probe is passed through the external opening to identify the exact location of the 
internal opening. The distal aspect of the tlap is scored 1cm distal to the internal 
opening using electrocautery (Fig. 32.4). The length of the tlap is usually 4-ftcm to 
ensure adequate coverage of the intramuscular portion of the internal opening without 
tension. The base of the tlap should be approximately twice the width of the apex to 
provide adequate blood supply. Infiltration of the rectal wall with 1% lidocaine with 
1:100,000 epinephrine is performed to allow for better hemostasis (Fig. 32.5). The 
raised tlap should be partial thickness, including the mucosa, submucosa, and a por
tion of the internal anal sphincter (Fig. 32.6). Care should be taken to ensure consist
ent thickness of the tlap and to avoid pigeon-holing the tlap. Thin tlaps with mucosa 
and submucosa alone often have inadequate blood supply that may lead to higher 
failure rate. Good mobilization of the tlap is achieved once the distal lip of tlap can 
easily protrude without tension from the anal opening. Once the tlap is mobilized, the 
intramuscular portion of the internal opening is closed with single interrupted 2.0 
Vicryl sutures (Fig. 32.7). Often this step requires a row of 3-4 sutures. The closure of 
the intamal opening can be tested by injecting saline or Batadine through the external 
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Figur• !2.5 Intramural infiltration 
with 1% lidocaine with 1:100,()00 
epinephrine for hemostasis. 

Figure 32.6 Partial-thickness flap is 
raised. 
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fistulous opening. If significant leakage of solution is still noted, additional sutures can 
be placed. The bed of the raised flap is then irrigated with saline and inspected for 
any bleeding. Complete hemostasis is obtained before maturing the flap to avoid any 
postoperative hematoma that can compromise the flap. Hemostasis can be obtained 
with electrocautery or figure-of-eight suture using 2.0 Vicryl. Finally, the distal lip of 
the flap that contains the mucosal internal opening is trimmed to fresh well-vascular
ized and healthy tissue (Fig. 32.7). The flap is then sutured in place with single inter
rupted 2.0 Vicryl (Fig. 32.8). A bacitracin ointment-impregnated Gelfoam is inserted 
inside the anal canal on completion of the flap. The external opening is left open to 
drain. When a chronic cavity is associated with the fistulous tract, a mushroom tip 
catheter (12-16F catheter, depending on the size of cavity) can be placed inside the 
cavity to decompress it to avoid fluid buildup at the base of the flap, which may con
tribute to failure (9,10). In the setting of a rectovaginal fistula, the vaginal mucosa side 
is left open to allow drainage. 

The described technique is our preferred technique and has yielded good results. 
The only variation we sometime perform is the addition of biologic mesh under the 
flap to reinforce the tissue. Biologic mesh can yield a higher success rate in patients 
with poor tissue, recurrent or persistent fistulas after prior anal flap (16). We have 
previously used biologic mesh in combination with an endorectal advancement flap 
for radiation-induced rectourethral fistula with success (19). Others have reported 
closure of recurrent rectovaginal fistula with the combination of endorectal advance
ment flap with biologic mesh (20). If biologic mesh is used, it is parachuted into 
the anal canal after placing comer sutures with the mesh outside the body, anchoring 
the comers of the mesh at the apex of the flap dissection with 2.0 Vicryl suture 
(Fig. 32.9). 

Figur• !2.7 Closure af intramus· 
cular portion of internal opening 
and trimming af distal aspect of 
mobilized flap remove internal 
fistulous opening. 
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Hgure 32.8 Final maturation of 
flap to its bed. 

POSTOPERATIVE MANAGEMENT 

Soma surgeons discharge the patient directly from the postanesthesia recovery unit. In 
our practice most patients are admitted for 23-hour observation and discharged at any
time during that period once pain is adequately controlled and after spontaneous urina
tion. R8I8ly, a patient requires more than a 23 hours of hospitalization. A liquid diet is 
started the day of operation and advanced to a regular diet within 2 days. 

Figure 32.9 Parachuting the 
biologic mesh into the bed of 
dissection. 
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Some authors advocate the use of postoperative antibiotics. However, this adjunct 
measure has not been shown to malca a difference in patients who receive antibiotics 
following endorectal advancement tlaps as compared to those patients who do not 
receive postoperative antibiotics (10-12). Our current practice is to selectively use anti
biotics in diabetic and immunosuppressed patients such as :mv-positive patients. A 
10-day course of either amwcicillinlclavulanate or ci.protloxacin with metronidazole is 
usually sufficient 

At the time of discharge the patient is advised to be on a high-fiber regular diet and 
to avoid constipation. A daily regimen of a stool softener with a bulking agent such as 
psyllium is recommended. If the patient has no bowel movement within 70 bows, a gen
tle laxative such as milk of magnesium is prescribed to avoid fecal impaction. Male patients 
with rectourethral fistula are discharged with an indwelling urethral catheter and a 
suprapublic tube, which are removed. as early as 3 weeks postoperatively if a hBal.ed fistula 
is demonstrated on a urethrogram. Patients should refmin from strenuous physical activi
ties. Women with anteriol'-based flaps are instructed to abstain from sexual activities for 3 
months. The first postoperatiw visit is scheduled 1 month later. Howsver, the patient is 
instructed to return for earlier evaluation if febrile to >1000f', or has chills, rectal bleeding, 
increasing anorectal or pelvic pain, or difficulty with urination. Anoscopic and digital 
examination is usually defeiTed for at least 1 month to avoid disruption of a healing flap. 

~ COMPLICATIONS 

Bndorect.al advancement tlap is a relatively safe operation; the complication rate is low 
(16). All known complications that can occur with any anal operation have been 
reported with the endorectal advancement flap. Bleeding, wound abscess or hematoma, 
thrombosed hemorrhoid, fissure, urinary retention, or fecal incontinence can occur. 
Major perineal sepsis is extremely rare following endorectal advancement tlap as septic 
complications often lead to flap breakdown that allows for the infection to drain spon
taneously. Table 32.1 summarizes the incontinence rate noted in several large series. 
The majority of studies show low postoperative incontinence rate ranging between O% 
and 13%. Only one study reported a higher incontinence rate of 35%, which was attrib
uted by the authors to the use of the Park's anal retractor, an observation made by other 
investigators (14,17). Fortunately most cases of incontinence are minor and transient 
Finally, another complication previously reported is transient postejaculation irritation 
in men with anteriol'-based flaps (16). 
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3 RESULTS 

Overall, endorectal advancement tlap has been associated with favorable success rates. 
Table 32.1 summarizes several of the reported series from the past two decades 
(3,14,16,21-27). Success rates range from 60o/o to 100o/o with most studies reporting a 
success rate greater than 75%. Several factors can impact success rate and risk. factors 
for recurrence have been identified (Table 32.2). Crohn's disease, duration of the fistula 
prior to repair, and smoking have been shown to interfere with the healing process. 
Schouten et al. (14) and Ellis et al. (10) showed that the number of prior repair attempts 
directly influences success. Sonoda showed that a larger body surface area does posi
tively intluence healing rates (12). Other factors are not quite clear. For instance, age 
showed no real diH'erence except in one study where age <40 years was associated 
with worse outcome but a high proportion of the patients had Crohn's disease, which 
could explain the finding (12). On an interesting note, Sonoda at al. (12) and Abbas et al. 
(16) have shown that location may be important in outcome. Sonoda et al. (12) found 
that success rate of the endorectal advancement tlap was 55o/o in anterior-based fistula 
compared to 79% in posterior fistulas (P = 0.07). While short-term closure rate of fistula 
following endorectal advancement tlap is a main outcome measure, equally as impor
tant is the long-term recurrence rate of the operation. In the study by Abbas et al. (16), 
all long-term recurrences were noted in patients whose fistulas were in the left lateral 
quadrant (P= NS). In several studies, a nonstatistically significant trend toward higher 
recurrence rates of the endorectal fistulas in patients with rectovaginal fistulas compared 
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to trans-sphincter fistulas was found (3,10). Sonoda et al. (12) reported an overall suc
cess rate of 75.8% in anorectal fistulas treated with the endorectal advancement fiap 
compared to 43.2% in rectovaginal fistulas (P = 0.002). In another study, most immedi
ate failures were noted in patients with recurrent rectovaginal fistulas (16). ~nder, the 
presence of diverting stoma, and perioperative use of immunosuppression do not 
appear to influence outcome (3,10,12). It is important to note however that most data 
available on endorectal advancement flap are retrospective in nature and most reported 
series contain small number of patients. 

~ CONCLUSIONS 

Anal fistula is one of the commonest benign anorectal disorders evaluated and treated by 
colorectal surgeons. Although some fistulas can respond to medical therapy, most chronic 
fistulas will require surgical correction. Over the past 100 years numerous operations 
have been introduced to treat this condition but the goals of surgical therapy remain the 
same: to heal the fistula, prevent recurrance, and minimize postoperative complications 
including incontinence. While such goals can be achieved in the majority of the patients, 
some fistulas can be quite challenging to the surgeon. It is critical for the surgeon who 
treats anorectal fistulas to have a clear understanding of the results and limitations of 
various operations and the technical knowledge and sldlls to perform them. The endorec
tal advancement flap is an essential component of the armamentarium of operations to 
treat anoractal fistulas. It yields a high success rate with low and acceptable risks. 
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33 Sleeve Advancement 
David J. Maron 

~ INDICATIONS/CONTRAINDICATIONS 

Fistula in ano is a relatively common problem encountered by the colorectal surgeon. 
While cryptoglandular infection represents the most common cause, inflammatory 
bowel disease, anorectal trauma or obstetric injury, and mycobacterial infections may 
also lead to anal fistulas. Surgical management is based on the location and complex
ity of the fistula, the underlying disease process, and the potential for sphincteric 
compromise. 

Fistulotomy remains the optimal treatment for patients with symptomatic 
low-lying fistulas involving minimum sphincter musculature. In patients with 
Crohn's disease without active proctitis, fistulotomy may also be useful in low 
(distal) fistulas. In patients with rectovaginal fistulas, or high and complex 
fistulas where fistulotomy involving division of the anal sphincter would result in 
compromise of fecal continence, other modalities may be instituted. These proce
dures involve the use of cutting setons, fibrin glue, collagen fistula plugs, and 
endorectal advancement flaps. Use of these procedures is described elsewhere in 
this book. 

Anal sleeve advancement is based on the same principles as an endorectal 
advancement flap. It involves the resection of a cylinder of the diseased portion of 
the anal canal, with mobilization of the distal rectum and advancement to the dentate 
line for anastomosis. Anal sleeve advancement was initially described by Whitehead 
for the treatment of hemorrhoids and subsequently by Delorme for the treatment of 
prolapsing rectal mucosa. In recent years, it has been used in complex anorectal 
fistulous disease. 

Anal sleeve advancement flaps should be reserved for patients with complex 
anorectal or vaginal fistulas. Patients with a single internal fistulous opening or several 
openings in the same quadrant are probably best treated with a vertical or semilunar
type advancement flap. For patients with multiple internal openings involving more 
than one quadrant, patients with complex anorectal Crohn's disease, or patients with 
anorectal stricture, sleeve advancement offers an alternative to proctectomy or perma
nent fecal diversion. 
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~ PREOPERATIVE PLANNING 

Careful patient selection is critical to success and important to reduce the risk of a non
healing wound and worsening perianal disease. Patients with concomitant perianal sap
sis need to undergo drainage of any abscess, with the judicious usa of draining setons 
to prevent further sepsis. The author prefers to leave draining setons in place for a 
minimum of 3 months to allow for resolution of underlying innammation. In patients 
with ongoing sepsis despite the usa of draining setons, a diverting stoma may be used. 

In patients with Crohn's disease, sleeve advancement should be avoided in the set
ting of active proctitis. It is recommended that patients undergo an endoscopic evalu
ation of the colon and potentially a barium small bowel series to evaluate for Crohn's 
disease elsewhere in the intestine, as optimal control of proximal Crohn's disease may 
improve the success of the sleeve advancement nap. Assessment should also be made 
of the mobility and pliability of the rectal wall: this may require an examination under 
anesthesia in the operating room. 

& SURGERY 
~----------------------

Positioning 
Preoperatively, the patient undergoes a standard mechanical bowel preparation. Oral 
antibiotics era not generally given, however the patient racaivas broad-spectrum intra
venous antibiotics prior to incision. Either general or regional (spinal) anesthetic can 
be used, depending on the patient and surgeon preference. The procedure can be per
formed in either the lithotomy or prone jackknife position. The author prefers the prone 
jackknife position under general anesthesia. 

Usa of the Lone Star ratractor (Lone Star Company, Houston, TX, USA) helps to 
eHace the anus and allows for better visualization of the dentate line and any fistulas. 
A full anoscopic examination should be performed to evaluate for the number and 
extent of any fistulas as wall as any other abnormalities. A rigid proctoscopy should 
also be performed, particularly in the setting of Crohn's disease, to evaluate for rectal 
inflammation. In female patients, the vagina should also be inspected. 

Technique 
Epinephrine 1:200,000 is circumfarentially injected into the anal canal and distal rectum. 
Beginning distal to the fistula opening or anal canal ulceration, a circumferential incision 
is made with the use of electrocautery or scissors: needlepoint electrocautery works par
ticularly wall in this situation. This incision may be at or just below the dentate line, 
depending on the location of the fistula(s). Dissection begins in the submucosal plana and 
circum.ferentially extends cephalad (Fig. 33.1). A few fibers of the internal anal sphincter 
may be included in the sleeve of tissue, depending on the depth of the inflammation from 
the fistula procass. Once above the sphincter complex, dissection may extend outside the 
longitudinal muscle to encompass the full thickness of the rectum. The dissection should 
cross the fistula tract(s) until soft tissue above the tracts is encountered. Circumferential 
dissection is continued cephalad until mobility is obtained such that the entire sleeve 
can be advanced distally wall beyond the point of initial incision. 

In female patients, care must be taken to avoid entry into the vagina. This is best 
performed by inserting the index finger of the surgeon's nondominant hand into the 
vagina during dissection to serve as a guide. 

The fistulous tracts are curetted to remove any granulation tissue and the internal 
openings are closed in layers with absorbable suture (3-0 polyglycolic acid suture). The 
external fistulous openings can be enlarged with elliptical incisions to allow for ade
quate drainage. Vaginal openings ara left open following curettage. It is important to 
ensure hemostasis to avoid a hematoma that could compromise the nap. 



Chapter 33 Sleeve Advancement 297 

Figura 33., Dissection of a full-thick
nail 1la8VIil flap begins in tha 1ubmu
co1al plana and circumf11rentially 
axtand1 cephalad until mobility is 
obtained 1uch that tha antira 1laave 
can ba distally advanced well beyond 
tha point of initial inci1ion. 

At this point, the distal diseased portion of the :flap is trimmed above the level of 
the fi.stula(s) (Fig. 33.2). To prevent retraction of the rectum, it is important to place 
several sutures in the rectum prior to fully amputating the distal portion of the sleeve 
tube. The anastomosis is then created with the use of circumferential interrupted 3-0 
polyglycolic acid sutures in a full-thickness manner, incorporating the underlying inter
nal anal sphincter muscle (Fig. 33.3). 

In rare cases, it may be necessary to mobilize the rectum by a transabdominal 
approach. Although it is not generally necessary, in selected patients a temporary divert
ing loop ileostomy may also be performed to protect the anastomosis. 

POSTOPERATIVE MANAGEMENT 

Intravenous antibiotics are continued perioperatively for 24 hours. Patients are restricted 
from taking anything by mouth, but constipating agents are not usually given. Oral 
nutrition is started with return of bowel function as svidenced by the passage of :flatus. 
In patients who undergo a diverting loop ileostomy, bowel continuity is restored after 
a minimum of 3 months. 

Major morbidity is uncommon following anal sleeve advancement :flap. Bleeding and 
hematoma formation may occur, which can potentially lead to necrosis of the :flap and 
failure. Recurrent perianal sepsis can be avoided by ensuring adequate drainage at the 
external :fistulous sites. Urinary retention may occur secondary to pain as well as the 
use of long-acting local anesthetic agents. 
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Figure 3U The fistulous tracts are 
curetted tD remove any granulation 
tissue and the internal openings are 
closed in layers \Mth absorbable suture 
(nat shown). The distBI diseased 
portion of the flap is then trimmed 
above the level at the fistula(s ). 

Figure 3U The anastomosis is 
creatEd with the use of circumfer
ential intErrupted 3-0 polyglycolic 
acid sutures in a full-thickness 
manner, incorporating the underly
ing intErnal anal sphincter muscle. 
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3 RESULTS 

While there are multiple reports in the literature of the success of mucosal advancement 
fiaps for the treatment of anal fistulas, there are relatively few studies and case reports 
regarding anal sleeve advancement fiaps. Berman first described the successful tech
nique in a patient with multiple anorectal and anovaginal fistulas. Simmang subse
quently described success in two patients with rectovaginal fistula and anorectal 
stricture. 

Marchesa described the experience of the use of anal sleeve advancement fiap at 
the Cleveland Clinic in patients with severe perianal Crohn's disease. Eight out of 
thirteen patients (62o/o) were treated successfully in this series at a median follow-up 
of 15 months. A majority of patients in this study underwent fecal diversion at the time 
of repair. The authors found that success rate was significantly higher in patients who 
underwent concomitant bowel resection, suggesting that treatment of proximal disease 
may improve success rates. 

~ CONCLUSIONS 

Anal sleeve advancement fiap is an effective surgical option in patients with complex 
anorectal or vaginal fistulas. This technique may be useful in patients who have failed 
other treatments, patients with complex anorectal Crohn's disease, or patients with 
anorectal stricture. While more radical surgery may often be necessary, anal sleeve 
advancement offers an alternative to proctectomy or to permanent fecal diversion in 
selected patients. 
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34 House Flap Anoplasty 
for Bowen's Disease 
Jorge A. lagares-Garcia and Paul R. Sturrock 

INDICATIONS/CONTRAINDICATIONS 

Current terminology and definition of premalignant lesions of the anus and perineum 
am confusing. The same pathology can be defined with the terms squamous cell carci
noma in situ, anal intraspithelial neoplasia (AIN), anal dysplasia, squamous intraepithe
liallesion, or Bowen's disease. Unfortunately, there seems to be a significant discrepancy 
between the staging systems and intra· and interobserver variability. Moreover, increas
ing screening techniques have shown that detection of high-grade squamous intraepi
theliallesions (HSILs) or AIN ill has increased, but they have not decreased the incidence 
of invasive cancer in high prevalence areas of AIN. This fact is more significant in 
patients who practice anoreceptive intsrcourse, specifically those suffering from HIV. 

Human papilloma virus is a DNA papovavirus that causes the most common viral 
sexually transmitted disease. Serotypes 16, 18, 31, 33, and 35 are significant for harbor
ing a higher malignant potential. 

For all purposes in this chapter, both Bowen's disease and squamous cell carcinoma 
in situ will be described as HSll.. to avoid any confusion. The potential of invasion is 
much less when the pathology report reveals low-grade squamous intraepithelial neo
plasia, therefore the most common indication to perform a "house O.ap" anoplasty (HA) 
is currently HSll... 

Other pathologies such as anal stricture, extensive tracts of hidradenitis suppura
tiva, and mucosal ectropion from prior anorectal surgery may be indications for the use 
of advancement flaps such the "house flap." 

Tl tumors (2.5 em or less in diametsr) may undergo local excision if no lymphad
enopathy is noted during the preoperative metastatic evaluation. Coverage of the result
ing defect may also be undert.abn with this kind of skin and subcutaneous tissue flap. 

The current indications for the use of HA are indicated in Table 34.1. 

~ PREOPERATIVE PLANNING 

The width of the area to be excised can be quite large depending on the extent of the 
disease. It is important to note that the disease is multicentric due to the viral nature 
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Anal dysplasia (HSIL.AIN Ill) 
Squamous cell carcinoma T1 
Iatrogenic stricture of anus 
Anorectal ectropion 
Keyhole deformity 
Perineal fisbJia 

HSIL. lligh·grad& squamous imreapittleliell&sion; A IN. anal intreepithalial neoplasia. 

and the localization of HSn. areas may not be totally reduced to one aspect of the intra· 
anal, perianal areas (<5 em radius from the anal opening) or skin (>5 em from the anal 
opening). For isolated processes such as stricture or ectropion the decision of laterality 
is made simpler. 

To plan for the area of excision and reconstruction, two different modalities may 
be used for locating the HSD.. 

The use of an operative microscope or surgicalloupes and an anoscope after the 
usa of Lugol's solution and acetic acid will reveal the lesions that may be biopsied, 
marked, or fulgurated. 

Another method is the anol mapping technique where multiple biopsies are per
formed at the level of the dentate line, anal verge, and anal margin in 12 different sites 
that are labeled and sent to pathology for analysis. These results provide the clinician 
with a diagram of the areas of HSIL in the anal canal and surrounding tissues. 

Once the area has been located, the decision is made whether to perform a unilat
eral or bilateral HA. 

G) SURGERY 

Positioning and Preparation 

Multiple diHerent opinions exist regarding the use of preoperative cathartic bowel prepa
ration and postoperative bowel lock. Our current practice is to avoid a full-bowel prepara
tion and instead to advise the patient to have two enemas the morning of the surgery. 
Patients must also remain nothing by mouth (NPO) for at least 6 hours prior to the induc
tion of anesthesia. 

The day of the procedure, the patient's medical history is reviewed for allergies to 
drugs that may be used during the operation as well as to assess the current health 
status. The patient is brought into the operating room where graded compression stock
ings and sequential compression devices are placed for deep venous thrombosis proph
ylaxis. Antibiotic prophylaxis is given within 1 hour of making the incision. Our routine 
consists of either ciprotlo:xacin 400 mg IV+ metronidazole 500 mg IV or cefoxitin 1-2 g 
IV + metronidazole 500 mg IV depending on the patient's drug allergies. This same 
regimen is continued postoperatively for 24 hours. 

While still on the transport stretcher, general endotracheal anesthesia is induced 
with the patient in the supine position and a foley catheter is then inserted. After the 
airway is secured, we proceed to transfer the patient onto the OR table in the prone 
jack-knife position over a Kraska pillow at the level of the iliac cmsts to obtain eleva
tion of the buttocks. Separation of the buttocks and exposure of the anal region is 
achieved with tapes placed widely enough on the skin of the buttocks to provide retrac
tion yet to allow access to the tissue being used for the reconstruction. After the skin 
is prepared with chlorhexidine or iodine-based solution, a wide preparation of the 
surgical field is undertaken with sterile drapes. It is our practice for the primary surgeon 
to routinely use a headlam.p for better illumination of the operative field. In addition, 
if very delicate dissection of the anal canal is needed, the use of microscopic loupes 
(x2-3 magnification) may aid in visualization of the tissue planes. 
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Figur• 34. t Landmarks for th a 
house flap anoplasty. 

After the perianal area is examined, a digital rectal examination is performed to palpate 
any abnormalities in the anal canal. This is followed by visual inspection of the anal 
canal using a Hill-Ferguson retractor. A decision is then made regarding the surface area 
to be excised. It is our preference to remove all macroscopic lesions in toto; we do not 
routinely perform intraoperative frozen sections to assess for microscopic margins, as 
this is very time consuming and does not alter our surgical approach. 

It is important to note that at times, coexisting conditions such as fungal or bacterial 
superinfections exist. These maladies must be treated with antifungals or topical antibi
otics prior to any procedure to minimize the risk of postoperative wound complications. 
Surgery should be deferred until such infections have been completely resolved. 

If additional lesions exist in the vicinity or more lateral to the area to be excised, 
primary resection and closure in layers is recommended unless the defect is so large 
that it has to be encompassed with the resected area itself. 

Measurements and Calculations 

A quadrangular excision with clear margins from macroscopic lesions is drawn with 
indelible marker. The most lateral aspects will become the base of the HA. Our prefer
ence is to reconstruct the "side-wall" of the HA the same size as the base to avoid 
postoperative retraction making the advancements of the flap equidistant in all levels 
(Figs. 34.1 and 34.2). 

Figures 34.3-34.7 represent schematically the process of design and reconstruction 
of the "house flap." 

Fig11r1 34.2 Intraoperative mark
ings of the flap and area to be 
excised. 
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Figur• 34.3 Measurements and 
calculations. 

Figure 34.4 Resection af affected 
area. 

Excision 
The affected 8I'8a is exposed using the Lone Star RetractorTM (Lone Star Medical Prod
ucts, StaHord, TX, USA). Using the electrocautery knife or a scalpel, an incision is made 
through the epidermis and dermis. Underneath the dermis and above the subcutaneous 
fat, the dissection is continued, being careful to identify and preserve the internal and 

Dentate line 

Extemal sphincter muscle 
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external anal sphincters (Fig. 34.8). The dentate line typically marks the most proximal 
a.spect of resection unless gross macroscopic disease exists above this level (Fig. 34.9). 
If at any time there is suspicion of inva.sive carcinoma, an oncologic wide local excision 
is performed with the understanding that fecal incontinence may be a postoperative 
problem if any portion of the sphincter complex must be sacrificed. 

It is important to maintain coiTect orientation of the specimen at all times once it is 
pa.ssed off the operative field. There are many ways to accomplish this, but our preference 
is to take the specimen to the back table and suture it to a sterile towel. The towel is then 
labeled with a surgical marker: "anterior," "posterior," "left," "right," and "proximal anal 
canal.'' This labeling allows for accurate reporting by the pathologist of the margins. 
Future surveillance can be directed to any areas that remain microscopically involved 
with dysplasia. If invasive carcinoma is discovered in any area on pathologic analysis, 
proper orientation will allow for ra-rasection of the area in a second-staged procedure. 

Figure 34.5 Advancement of the 
•house flap". 
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Figur• 34.7 Closure of lateral 
defect 

Figura 34.8 Excision of the peri· 
anal lesions. 

Figur• 34.9 Proximal extant of 
dissection to dentate line. 
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Figur• 34.tD Reconstruction of 
tha anal canal with basa of 
house flap anoplasty-dantata line 
approximation. 

We perform all incisions with the cutting setting on the electrocautery knife. The initial 
incision is limited to the level of the superficial skin and dermis around the entire flap. 
The subsequent dissection of the :flaps accomplished one at a time using cautery and 
the incision is extended obliquely under the adjacent superior, inferior, and lateral por
tions of the donor site, undermining the skin and providing a broad fat pedicle for the 
flap. If the dissection is properly done, the :flaps and the subcutaneous fat will naturally 
"advance" to the anal canal without any tension. 

The reconstruction is initiated by using interrupted sutures of 2-0 monofilament 
absorbable suture. A full-thickness bite is ta.bm at the proximal (intra-anal) point of 
prior excision (this is typically at the level of the dentate line.) The distal (medial edge 
of the flap) bite of the suture is taken at the dermal level in a subcuticular manner; the 
suture is left long and secured with a hemostat. This is repeated in four quadrants to 
ensure even placement, after which the sutures are tied and cut. Further sutures are 
placed between these anchoring stitches to recreate the anorectal junction between 
dentate line and medial edge of the advancing flap. The anal closure should remain 
wide enough to loosely accommodate the index finger of the operating surgeon. To 
avoid a dehiscence at the level of the advancement :flap-rectal mucosal suture line, there 
must be no tension on finishing the suture line (Fig. 34.10). 

After the anorectal junction is reconstructed (on both sides of the anal canal if 
necessary), the "top and comers of the roof" are secured to the skin to fix the flap in 
position (Fig. 34.11). The remaining donor site deflect is closed in a linear direction 
with interrupted 2-0 suture in the subdermal layer. Medially, both the anterior and the 

Figure 34. n ·comers of 1he roof' 
of the house flap anoplasty are 
apprmcimated. 
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Figure 34.12 Final closure af 
house flap anoplasty. 

posterior segments ("the walls") of the flap are secured to the skin of the specimen 
excision site with interrupted suture in the subcuticular layer. 

The epidermis is then closed with 3-0 absorbable monofilament in a running man
ner for its strength and longevity. This suture line is covered with bacitracin ointment 
and a dry dressing (Fig. 34.12). Alternatively, a running absorbable subcuticular suture 
may be used and covared with DarmabondQ!l (Ethicon Inc., Somerville, NJ, USA). The 
patient is then returned to the supine position on the transport stretcher or hospital bed 
and extubated. 

POSTOPERATIVE MANAGEMENT 

Regular diet may be started when the patient is able to maintain the airway and is 
conscious. We routinely use psyllium fiber to bulk up the stool and avoid loose stools 
that may potentially smear the perianal skin. Strict anal hygiene is recommended after 
each bowel movament using a hand-held showar and gently drying the wound. The 
patient or nursing staff may reapply bacitracin to the suture lines to keep it protected 
and facilitate healing. We do not routinely have the patient in strict immobility but 
instead encourage ambulation. The bladder catheter is removed at 6 AM the morning 
after the procedure and the patient is encouraged to void independently. Depending on 
pain control and tolerance of diet and activity, the patient is routinely discharged within 
24-48 hours after the procedure. Oral antibiotics are prescribed for 10 days postopera
tively: our most common regimen is ciprofloxacin 500 mg twice daily and metronidazole 
500 mg three times daily. Routine follow-up is undertaken at 2-week intervals for the 
first 6-8 weeks and every 3 months thereafter. Special attention is given to any unclear 
or microscopically invaded pathologic margins when the HA is performed for dysplasia 
or carcinoma in situ. 

) COMPLICATIONS 

The most common complications following HA are listed in Table 34.2. In-hospital 
complications are infrequent, but can include urinary retention, urinary tract infection, 
wound infection/cellulitis, and donor-site separation. In addition, patients can develop 
Clostridium difficile colitis as a result of perioperative antibiotic usage. These com
plications can usually be treated with conservative measures and rarely lead to failure 
of the repair. 

More long-term complications can be observed in outpatient follow-up. These prob
lems include flap necrosis, wound dehiscence, recurrent stenosis/stricture, recurrent 
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fistula (if primary indication was perineal fistula), and incontinence to flatus or liquids. 
Of these, wound dehiscence and flap necrosis account for the major morbidity of the 
procedure. These complications require wound packing and daily dressing changes for 
a prolonged period of time. 

If the flap was performed for HSll., recurrent disease or invasive anal cancer may 
develop at the proximal resection margin, so continued surveillance is mandatory. mv 
patients with low CD4 counts and high viral loads as well as other immunosuppressed 
patienbl including, but not limited to, post-transplant, diabetics, or permanent wh99lchair
bound individuals are more prone to develop complications of the flap. These patients 
should be carefully counseled regarding their degree of morbidity before selecting them 
for this procedure. 

3 RESULTS 

Most of the reports are case series indicating the success of this procedure, as it is 
performed in only a very select group of patients. Sentovich at al. reported on a series 
of 29 patients undergoing HA, but only 2 of their patienbl had HSIL. These two patienbl 
did have some difticulty with O.atus and liquid incontinence; a finding not reported in 
other case reports. Further analysis of their series and 4-year follow-up indicated a 
satisfaction of 82% and improvement of the symptoms in 89% patienbl. The Cleveland 
Clinic Florida experience reported in 1995 offered a 50% improvement of the symp
toms of stenosis: however, there are no data regarding HSIL follow-up. Alver et al. 
recently reported their experience in 28 patienbl. Short-term results include three 
wound dehiscences and one recurrence of rectovaginal fistula. Only one patient in 
this series was done for anal neoplasia. At a median of 26 months symptomatic 
improvement was reported in 66% of patients with carcinoma. In our experience, the 
symptomatic relief achieved through debulldng of local disease while providing ade
quate coverage of an otherwise significant soft tissue defect has led to a high degree 
of patient satisfaction. 

~ CONCLUSION 

House flap anoplasty is an effective means of local advancement of skin and soft tissue 
to treat many perianal conditions. The degree of soft tissue coverage can range widely 
by varying the size of the reconstructive flaps. When applied to diffuse perianal Bowen's 
disease, the bilateral HA allows complete excision of all gross disease while minimizing 
long-term sequelae such as wound contraction and stricture formation. Keeping in mind 
that this procedure is not curative as microscopic margins are often positive, recurrent 
lesions can develop. Routine surveillance of the anal canal and perianal area is imper
ative and is made easier through removal of the Luger lesions with this technique. In 
the appropriately selected patients, this technique will provide symptomatic relief and 
improve the accuracy of future surveillance. 
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35 Cleft Lift Procedure 
for Pilonidal Disease 
Kim C. Lu and Daniel 0. Herzig 

Introduction 
Pilonidal disease develops within lowBr midline sinuses in the natal cleft.. These sinuses 
can become occluded and develop abscesses that rupture superiorly and to one side. 
The exact etiology continues to be debated. 

'IYPically, acute abscesses are drained off midline. A multitude of treatments have 
been described for treating pBrsi.stent pilonidal disease. These range from shaving the 
nearby hair to wide local excisions and even to complex fasciocutaneous flaps such as 
the Limberg (rhomboid rotational) flap (1). 

~ INDICATIONS/CONTRAINDICATIONS 
~-------- -------------

Indications 
In 2002, Dr. T. Bascom and Dr. J. Bascom first described the cleft lift procedure for 

refractory pilonidal disease (2), 
recurrent pilonidal disease, usually after multiple prior operations (2), and 
multiple pilonidal sinuses. 

Contraindication• 
Acute abscess: Any acute abscess should be urgently drained. After the sepsis were 
resolved a cleft. lift procedure can be done. 
Bilateral disease: aftBr all abnormal tissues are removed, reconstruction would require 
more tissue such as a fasciocutaneous flap, i.e. Limberg (rhomboid rotational) or V-Y 
flap, or muscular flap such as a rotational gluteal flap. 

311 
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~ PREOPERATIVE PLANNING 
---

• 'IY.Pically, the cleft lift procedure is performed on an outpatient basis. Appropriate 
preoperative risk assessment of cardiac, pulmonSIY, nutritional, and other factors 
should be obtained. 

• No bowel prep is necessary. 
• The patient should avoid aspirin and all nonsteroidal anti-inflammatory drugs for 

1 week prior to surgery. 

Q SURGERY 

Positioning 
If general anesthesia were required, it should be induced on a stretcher. After which the 
patient is placed into the prone-jackknife position. A large pelvic roll and two smaller chest 
rolls should minimize hyperaxtansion of the neck. Abduction of either shoulder should be 
less than 90 degrees and both elbows should be well padded. While an assistant pushes 
both buttocks together, mark the skin where the buttocks touch with permanent marker. 
These marks will be the most lateral limits of the subsequent dissection (Fig. 35.1A). The 
buttocks are taped apart and a towel is placed between the legs to absorb excess prep. 

Technique 
The patient is given a dose of broad-spectrum antibiotics such as cefazolin and metro
nidazole within the hour prior to incision. 

Figure 35.2B, shows two midline sinuses, both of which communicate with a left, 
superior abscess cavity and its opening. 

The skin to be excised is marked with an asymmetric ellipse including the off line 
left-sided abscess cavity (Fig. 35.2A). The side opposite the abscess should be incised 
about 1 mm to the right of the midline pilonidal sinuses. The lateral side of the ellipse 
should be just shy of the heavy lines marked prior to taping the buttocks. The superior 
and inferior extent of the ellipse should be 1-2 em above and below the pathology. 

If the inferior aspect of the ellipse were close to the anus, the incision should 
curve sharply away from the anus (Fig. 35.2A). This avoids undermining the very thin 
perianal skin. 

Cut along the right line of the ellipse. The skin of the right buttock. is undermined 
laterally until the heavy line previously marked prior to taping the buttocks is reached. 
Dissecting at the superior (cephalad) portion of the ellipse for 1-2 em frees the skin 
from the tissue over the sacrum, whereas inferior dissection for 1-2 em frees the skin 
from the tissue over the coccyx. These dissections will mobilize a 7 -mm thick. flap of 
healthy skin and subcutaneous fat (Figs. 35.2B and 35.3). 

Dissection proceeds under the skin of the asymmetric ellipse, after which tapes 
holding the buttocks apart are released. The right skin flap should easily reach the left 
lateral border of the tissue to be excised. After which, the skin of the ellipse with the 
roof of the abscess is excised (Fig. 35.3). 

A RayTac sponge is used to curette out any abscess cavity. The fibrotic walls of the 
abscess cavity should not be excised. 

With the tapes released, the subcutaneous fat on either side of the midline should 
fall together. Using interrupted 2-0 or 3-0 polyglactin sutures, the subcutaneous fat of 
the distal portion of the cleft is approximated to (Figs. 35.4 and 35.5) make the natal 
cleft shallower. 

A round fiuted Blake drain can be placed under the skin flap, even though one 
recent study suggested that drains are unnecessSIY (3). 
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Using interrupted 3-0 absorbable sutures, the subcutaneous fat at the lateral end of 
the right skin flap is sutured to the subcutaneous fat near the left lateral edge of the 
excised abscess roof (Fig. 35.5). With the previous mobilization of the right-sided skin, 
there should be no tension. The skin is closed with a running subcuticular absorbable 
suture (Fig. 35.5). 

Steri-Strips are placed straight across the incision or as interrupted Xs to remove 
tension from the suture line (Fig. 35.6). 

The natal cleft is now shallower and the incision is now exposed to the "air" at the 
same level as the buttock skin (4). 

POSTOPERATIVE MANAGEMENT 

Once completely awake, the patient may resume a regular diet The patient may sit, 
stand, and immediately ambulate. 

Figur• 35.1 A. Wrth the patient in 
prone position, push the buttocks 
together. Using a permanent 
marker, draw heavy lines where 
the skin of each buttock touches 
the other. B. These dtrline the 
lateral limits of dissection. 



314 P1rtXI Anal and Pilonidal Flaps 

Figur• 35.2 A Draw an asymmat· 
ric ellipse that includes the 
pathology and extends to the left 
lateral limit of dissection !heavy 
line). This ellipse should extend 
1-2 em superior and inferior to the 
pathology. Mobilize a right skin 
flap up to the right lateral limit of 
dissection !heavy line). B. If the 
pathology were close to the anus, 
the inferior portion of the ellipse 
Ito be excised) should curve 
sharply away from the anus. This 
step minimizes dissection below 
the thin perianal skin. 

---------------------------Anus 

A 

~----------------------An~ 

B 

If discharge criteria ware met, the patient may go home the same day. If patient 
comorbidities were to dictate otherwise, the patient may stay overnight 

The drain should be removed when the output becomes less than 30 mL a day. 

) COMPLICATIONS 

Reported postoperative complications include postoperative bleeding (2), wound infec
tions, wound dehiscence, seromas, and delayed healing (3). 
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.... .I7mm 

Right 

Figur• 35.3 A. Raise a 7-mm thick 
flap of skin and subcutaneous 
tissue on the oppositB side up to 
the right lateral limit of dissection • 
Excise the skin of the asymmetric 
ellipse around the pathology. B . 
Once the tapes are removed, the 
thick flap should reach the other 
end of the wound without tension. 

Figure 35.4 After the tapes are 
removed, the subcutaneous tissue 
on each side of the midline falls 
together. Approximate these with 
interrupted 2·0 or 3·0 polyglactin 
sutures. 

Figure 35.5 Tack the flap down 
over the wound using interrupted 
3·0 subcutaneous absorbable 
sutures and a running 3·0 or 4·0 
subcuticular absorbable suture. 
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Figur• 35.fi The off-midline wound 
closure should be carsfully Steri· 
stripped. This area is well outside 
of the new shallower natal cleft. 

Incision--------""'~ 

3 RESULTS 

In one study, at mean 30-month follow-up, all patients had healed wounds. Only 6/52 
(12%) patients required repeat cleft lift procedures during that time (4). Similar results 
(low to no recurrence) have been reported in several small studies (3,5,6). 

~ CONCLUSIONS 

In refractory or recurrent unilateral pilonidal disease, the cleft lift procedure excises 
minimal tissue, provides off midline closure, and has a low recurrence rata. 

Recommended References and Readings 
1. Humphries AE, Duncan JE. Evaluation and management of pilo

nidal diseue. Surg Clin N Am 2010;90:113-24. 
2. Bascom J, Bascom T. Failed pilonidal surgery. New paradigm and 

new operation leading to cures. Arch Surg 2002;137:1146-50. 
3. Abdelrazeq AS, Rahman M, Botterill ID, Alexander DJ. Short

term and long-term outcomes of the cleft llft procedure in the 
management of nonacute pilonidal disorders. Dis Colon Rectum 
2008;51:1100-6. 

4. Bascom J, Bascom T. Utility of the cleft lift procedUN iD. rafrsctary 
pilonidal disease. Am J Surg 2007;193:808-9. 

5. Abdel-rasek: ES. Claft lift operati011 far :reCI.LIT9D.t pilonidal sinus 
Npair; two years axpsrience. Egypt J Plast Reconstr Surg 2008; 
30:7-11. 

6. Tezel E, Bostanci H, Alladol AZ, Ku:rukahvecioglu 0. Cleft lift 
procedure for sac:rococcygeal pilonidal diseue. Dis Colon Rectum 
2009;52:135-39. 







Note: Page numbers followed by "f' denote figures; those followed by "t" denote tables. 

A 
ABS. See Artificial bowel sphincter (ABS) 
Abscess, 111-112 
ACPGBI. See Association of Coloproctology 

of Great Britain and Ireland 
(ACPGBI] 

Acticon Neosphincter ABS Device 
description, 125-126 
functioning,126,127f 

Acute anal abscess, 2.83 
Acute percutaneous nerve evaluation, 

138-139,139/ 
Adenomas, 203 
Adrenal rest tumors, 183 
AIN. See Anal intraepithelial neoplasia 

(AIN] 
Alice forceps, 45 
Allis damp, 198/ 
Altemeier procedures 

complications, 160-161 
perineal rectosigmoidectomy, 155-157, 

156f, 157f, 158/ 
with levatoroplasty, 158 

stapled versus hand-sewn anastomosis, 
158-160 

American Medical Systems (AMS],12.5 
Anal canal, 194 
Anal dynamic graciloplasty, 115 

anatomy, 115-118, 118/ 
electrical training, 12.1 
indications,116-117 
physiology, 115-118 
results, 12.1 
surgery, 117-12.1, 117/, 118/, 119/ 

Anal fissure, 183 
Anal fistula, 51, 283 

surgery in, 52.t 
Anal fistula plug, 71 

complications, 75-76 
contraindications, 71 
indications, 71 
postoperative management, 75 
preoperative planning, 72. 
results, 76 
surgery, 72. 

positioning, 72. 
technique, 72.-75,73/ 

Anal flaps 
complications, 2.97 
contraindications, 2.95 
indications, 2.95 
postoperative management, 2.97 
preoperative planning, 2.96 
results, 2.99 
surgery, 2.96-2.97, 2.97f, 298/ 

Anal intraepithelial neoplasia (AIN), 
301 

Anal manometry, 115, 130, 131, 131/ 
Anal mapping technique, 302. 
Anal sleeve advancement flaps, 2.95 
Analgesia, 152 
Anastomotic stricture, 2.42. 
Anesthesia, 184-185 

Anocutaneous advancement flap, 46--48, 49 
Anorectal incontinence, 2.3 
Anorectal ring, 194 
Anterior sacral meningocele (ASM], 

182.-183,183/ 
Antibiotics prophylaxis, 2.85-2.88 
Apirin,16 
Artificial bowel sphincter (ABS] 

Acticon Neosphincter ABS Device 
description, 12.5-12.6 
functioning,12.8,12.7f 

complications, 131 
contraindications, 12.3-12.4, 12.4t 
in era ofSNS, 12.4-12.5 
fecal incontinence management, 132.-133 
indications, 12.3-12.4, 12.4f, 12.4t 
patients with implants, 12.9-131, 130f, 

131/ 
postoperative management, 12.9 
preoperative care, 12.8, 12.8 
results with, 131-132., 13lt 
surgery 

operative position, 12.8 
operative technique, 12.8-12.9 

ASGBI. See Association of Surgeons of Great 
Britain and Ireland (ASGBn 

ASM. See Anterior sacral meningocele 
(ASM] 

Association ofColoproctology of Great 
Britain and Ireland (ACPGBI], 5 

Association of Surgeons of Great Britain and 
Ireland (ASGBn, 5 

B 
Barium enema, 183/ 
Biosyn™, 185 
Bladder Scan•, 2.1, 22./ 
Block's and Sarles' repairs, 2.53, 2.54 
BMs. See Bowel movements (BMs] 
Botulinum toxin A, 163 
Bovine pericardium, 2.19 
Bowel movements (BMs],107-108 
Bowel preparation, 2.85-2.86 
Bowen's disease, house flap anoplasty for 

complications, 308-309, 309t 
contraindications, 301 

c 

indications, 301 
postoperative management, 308 
preoperative planning, 301-302. 
results, 309 
surgery 

excision, 304-305, 306/ 
measurements and calculations, 303, 

303f, 304f, 305f, 306/ 
positioning and preparation, 302. 
reconstruction, 307-308, 307f, 308/ 
technique, 303 

CAD insertion. See Circular anal dilatator 
(CAD] insertion 

CAF. See Chronic anal fissure (CAF] 

Index 

Chordomas, 182., 182./ 
Chronic anal fissure (CAF], 171 

conventional lateral internal anal 
sphincterotomy, 172.-173, 173t 

surgical alternatives to, 174-175 
Circular anal dilatator (CAD] insertion, 2.8, 

2.9f,30f 
Closed obliterative suture technique, 2.2.3 
Clostridium difficile colitis, 308 
Coccyx, 185 
Colon and rectal surgery 

complications, 2.71-2.72. 
gracilis muscle 

anatomy and function, 2.62.-2.64, 2.62.[, 
2.83/ 

operative technique 
gracilis rotation flap, harvesting, 

2.65-2.68 
nonhealing perineal wounds, 2.71 
pouch-vaginal fistulas, 2.88-2.71 
rectourethral fistulas, 268-271 
rectovaginal fistulas, 2.68-2.71 

preoperative planning 
nonhealing perineal wounds, 2.65 
rectourethral fistula, 2.64 
rectovaginal fistulas, 2.84 

preoperative preparations, 2.65 
results 

nonhealing perineal wounds, 2.73-2.74 
rectourethral fistula, 2.72. 
rectovaginal fistulas, 2.73 

Colporrhaphy, 213 
Complex fistulas, 79 
Congenital lesions, 181 
Contour3o• Transtar, 2.37, 2.45, 2.46/ 
Coring out technique, 63 
Crohn's disease, 5,, 85-88, 2.84, 2.73-2.74, 

277,283,284,296 
Currarino syndrome, 182. 
Curvilinear skin incision, 81 

D 
Day-case hemorrhoidectomy (DCH], 6 
Defecatory dysfunction, 2.13-2.14 
Defecatory urgency, 2.42 
Defecography, 2.56 
Denonvilliers' fascia, 2.15 
Dermoid cysts, 181, 181/ 

complications, 191 
Developmental cysts, 181-182., 181/ 
Diamond-shaped flap 

postoperative management, 2.80-2.81 
results, 2.81-2.82. 
surgery, 2.79-2.80, 2.79/, 2.80/ 

Direct sphincter repair, 2.55 
Discrete fascial defect repair technique, 

2.18-2.19 
Doppler-guided hemorrhoidal artery 

ligation,2. 
Double-stapled PPH-01 STARR, 2.39-2.40 
Dynamic graciloplasty, 115, 118, 117 
Dyspareunia, 242. 

319 



320 Index 

E 
EAS. See External anal sphincter (EAS) 
EAUS. See Endoanal ultrasound (EAUS) 
Ehrers Danlos syndrome, 2.3 
Endoanal ultrasound (EAUS), 41 
Endoanal ultrasound (EUS] 
Endopelvic fascia, 2.15 
Endorectal advancement flap 

complications, 2.91 
contraindications, 283-284 
indications, 283 
postoperative management, 290-291 
preoperative planning, 284-285, 285/ 
results, 291t, 292-293, 292t 
surgery, 286--289, 286f, 2.87/. 2.88/. 289f, 

290/ 
Endorectal advancement flap, 94, 104t 
Epidermoid cysts, 181 

complications, 191 
EUS. See Endoanal ultrasound (EUS] 
External anal sphincter (EAS], 107, 108, 

109,110/ 
Extrasphincteric fistula, 57 

F 
Fecal impaction, 111, 112 
Fecal incontinence, 2.42 

manometry, 107 
pudendal nerve latencies, 107 
Transanal ultrasound, 107 

Fecal incontinence management, 132-133 
Ferguson closed hemorrhoidectomy, 2 
Ferguson hemorrhoidectomy, 1 

indications/ contraindications, 1 
postoperative management, 3 
preoperative planning, 1-2 
selection of excisional tool, 2.-3 

Fissurectomy, 174-175, 174t 
Fistula openings, addressing, 81 
Fistula tract, 41, 82/ 

dissection of, 81 
ligation and division of, 81 

Fistulotomy and fistulectomy, 39, 51, 2.95 
complications, 69 
indications/contraindications, 51 
postoperative management, 68 
preoperative planning, 52 

clinical assessment, 52-55 
imaging techniques, assessment by, 55-56 

results, 69-70 
surgery, 56 

Crohn's disease, 65-68 
extrasphincteric fistula, 57 
fistulectomy, 61-65 
fistulotomy, 61 
horseshoe fistula, 57-59 
intersphincteric fistulas, 56 
principles of surgery, 60-61 
setons and staged fistulotomy, use of, 65 
suprasphincteric fistula, 57 
transsphincteric fistula, 56-57 

Flaps, 39 
complications, 48-49 
indications/contraindications, 39 

excision and closure of the internal 
opening, 40 

flaps, 40 
postoperative management, 48 
preoperative planning, 40-42 
results, 49 

anocutaneous advancement flaps, 49 
simple appositional closure, 49 
transanal/endorectal advancement 

flaps,49 

surgery, 42, 43 
anocutaneous advancement flap, 46--48, 

48/ 
perioperative management, 42 
positioning, 42-43 
simple excision and appositional 

closure, 43 
transanal/endorectal advancement flap, 

43--45,44/ 
Fluoroscopic defecography, 233 

G 
Garamycine•, 121 
Gelfoam, 2.1 
Gentamicin, 150 
Gluteus maximus muscle 

dissection and mobilization of, 2.56-2.57, 
256f, 257/ 

sphincter recreation with, 257-258 
Gluteus maximus transposition 

complications 
failure of repair, 259-260 
wound infection, 2.59 

contraindications, 255-256 
indications,255-256 
postoperative management, 2.59 
preoperative planning, 256 
surgery, 256-259, 256f, 257/. 2.58/ 

Glyceryl trinitrate, 10 
Goodsall's rule, 52, 52f 
Gore• Bio-A • Fistula Plug, 72, 75, 76 
Gracilis muscle, 115, 116, 116/. 117, 2.61-262. 
Gracilis tendon, 117 
Graciloplasty, 115 

H 
Hand-sewn versus stapled anastomosis, 

158-160 
Harmonic Scalpel, 3, 15, 2.03 

complications, 22-23 
indications/contraindications, 15-16 
postoperative management, 2.1-2.2. 
preoperative planning, 16 

anesthesia, 17, 18/ 
bowel preparation, 16 
colonoscopy, 16 
consent, 16 
Harmonic Scalpel• Instrument, 17 
lab work, 16 
positioning, 17 
technique, 17-21, 19f 

results, 2.3 
Harmonic Scalpel™ hemorrhoidectomy, 11 
Hematochezia, 1 
Hematoma, 111 
Hemorrhoid exposure, 7 
Hemorrhoidectomy, 5 

Ferguson closed, 2. 
Milligan-Morgan, 2 
Whitehead, 2 

Hemorrhoidopexy, circular-stapled, 3 
Hemorrhoids 

grade of, 5 
prolapsing, procedure for, 2. 

High-grade squamous intraepitheliallesions 
(HSILs), 301, 302 

Hill-Ferguson anal retractor, 165, 287 
Horseshoe fistula, 57-59, 58f, 59f 
"House flap" anoplasty (HA], 301, 303 

complications, 308-309, 309f 
final closure of, 308/ 
indications for, 302.t 
landmarks for, 303f 

HSIT..s. See High-grade squamous 
intraepitheliallesions (HSILs] 

Human papilloma virus, 301 
Hydrogen peroxide, 54f 

I 
lAS. See Internal anal sphincter UAS) 
Immune deficiency, 5 
Inflammatory bowel diseases, 5 
Inflammatory lesions, 183-184 
Internal anal sphincter (lAS], 109, 110/. 194 
Internal sphincter, 166 

division, 167, 167/ 
hypertonic, 165f 
isolation, 166/ 

Intersphincteric fistula tract 
complications, 83 
identification of, 80-81 
indications/contraindications, 79-80 
postoperative management, 83 
preoperative planning, 80 
results, 83-84 
surgery, 80 

positioning, 80 
technique, 80-83 

Intersphincteric fistulas, 56 
Intestinal mucosa, 219 

J 
Journal of the American College of 

Surgeons, 71 

K 
Konsyl•, 2.2 

L 
Laryngeal mask anesthesia (LMA) 

technique, 17 
LIFI' procedure. See Ligation of 

intersphincteric fistula tract (LIFT] 
procedure 

LIFI'. See Ligation of the intersphincteric 
fistula tract (LIFT) 

LigaSureTM, 3, 5 
complications, 10 
indications/contraindications, 5 

hemorrhoids, grade of, 5 
patient, type of, 5 
preexisting medical conditions, 5 

postoperative management, 10 
preoperative planning, 6 
results, 11 

postoperative bleeding and anal pain, 
11 

randomized controlled trials, meta
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