


Geriatrics 2

Digestive System - Endocrine System
Kidney and Urogenital System
Haematological System - Respiratory System
Rehabilitation - Nutrition - Drug Treatment

Contributors

G.R. Andrews G.Casale W.O.Caster P de Nicola
A.V. Everitt W. Ferguson Anderson A.L.Finkle
A.M.Gelb K.Hengst Th.Hossdorf D.E.Hyams
D.J.Lipscomb D.Platt J. Rustemeyer L.Sourander
J.E.Stark B.Straus A.Stunkard H.Wagner
I.Werner V.R. Young

Edited by Dieter Platt

With 67 Figures

Springer-Verlag
Berlin Heidelberg New York 1983



Professor Dr. med. DIETER PLATT
Institut fiir Gerontologie

der Universitat Erlangen-Niirnberg
und 2. Medizinische Klinik
Klinikum Niirnberg

FlurstraBle 17

D-8500 Niirnberg, FRG

ISBN-13:978-3-642-68219-3 ¢-ISBN-13:978-3-642-68217-9
DOI: 10.1007/978-3-642-68217-9

Library of Congress Cataloging in Publication Data. Main entry under title: Geriatrics. Includes
bibliographies and indexes. Contents: 1. Cardiology and vascular system, central nervous system —
2. Digestive system, endocrine system, kidney and uro-genital system, haematological system, respiratory
system, rehabilitation, nutrition, drug treatment. 1. Geriatrics. 2. Geriatric cardiology. 3. Geriatrics
neurology. I. Platt, Dieter. [DNLM: 1. Geriatrics. WT 100 G3668] RC952.5.G4435 618.97 81-18481

This work is subjected to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically those of translation, reprinting, re-use of illustrations, broadcasting, reproducing
by photocopying machine or similar means, and storage in data banks.

Under § 54 of the German Law where copies are made for other than private use, a fee is payable to
“Verwertungsgesellschaft Wort”, Munich.

© by Springer-Verlag Berlin Heidelberg 1983
Softcover reprint of the hardcover 1st edition 1983

The use of registered names, trademarks, etc. in this publication does not imply, even in the absence of
a specific statement, that such names are exempt from the relevant protective laws and regulations and
therefore free for general use.

2122/3130-543210



List of Contributors

ANDREWS, G. R.
Professor of Community and Geriatric Medicine, The University of
Sidney, Dept. of Community Medicine, Westmead Centre,
Westmead, N.S.W. 2145, Australia

CAsALE, G., Dr.
Istituto di Gerontologia e Geriatria, Universita degli Studi di Pavia,
Piazza Borromeo n. 2, [-27100 Pavia, Italy

CASTER, W. O., Ph.D.
Professor of Nutrition, University of Georgia,
College of Home Economics,
265 Dawson Hall, Athens, GA 30602, USA

DE NicoLa, P., Professor Dr.
Istituto di Gerontologia e Geriatria, Universita degli Studi di Pavia,
Piazza Borromeo n. 2, 1-27100 Pavia, Italy

EveriTT, A. V.

Associate Professor in Physiology, Dept. of Physiology F13,
The University of Sydney, Sidney N.S.W. 2006, Australia

FERGUSON ANDERSON, Sir W.
Emeritus Professor of Geriatric Medicine, Strathallan,
Blanefield, Glasgow G63 9AU, Great Britain

FINKLE, A. L., M.D.
Associate Clinical Professor of Urology, Dept. of Urology,
School of Medicine, San Francisco Medical Center, University of
California, San Francisco, CA 94143, USA

GELB, A.M., M.D.
Chief, Division of Gastroenterology, Beth Israel Medical Center;
Professor of Clinical Medicine, Mount Sinai School of Medicine,
New York, NY 10003, USA



VI List of Contributors

HEeNGsT, KARIN, Dr.
Medizinische Klinik und Poliklinik
der Westfalischen Wilhelms-Universitéit,
Domagkstr. 3, D-4400 Miinster/Westf., FRG

HoOSSDORF, THERESE, Dr.
Medizinische Klinik und Poliklinik
der Westféalischen Wilhelms-Universitit,
Domagkstr. 3, D-4400 Miinster/Westf., FRG

Hyawms, D.E., M.B., F.R.C.P. (Lond.)
Senior Director, Medical Operations, Merck Sharp & Dohme

International (Division of Merck & Co., Inc.),
P.O. Box 2000, Rahway, NJ 07065, USA

Lipscoms, D.J., Dr.
Basingstoke District Hospital, Basingstoke, Hants., Great Britain

PrATT, D., Professor Dr.
Institut fiir Gerontologie der Universitat Erlangen-Nirnberg,
und 2. Medizinische Klinik, Klinikum Niirnberg,
Flurstr. 17, D-8500 Niirnberg, FRG

RUSTEMEVER, J., Dr.
Chefarzt der Klinik fiir medizinische Rehabilitation
und Geriatrie, Henriettenstiftung,
Schwemannstr. 19, D-3000 Hannover 71, FRG

SOURANDER, L., Professor Dr.
Assistant Professor in Geriatric Medicine,
Dept. of Internal Medicine, City Hospital, University of Turku,
Turku, Finland

STARK, J. E., Dr.
Consultant Physician, Chest Department,
Addenbrooke’s and Papworth Hospital,
Hills Road, Cambridge CB2 2QQ, Great Britain

STrRAUS, B., M.D.
Director Emeritus, Dept. of Medicine, Acting Chief,
Division of Geriatrics, Beth Israel Medical Center;
Professor of Medicine, Mount Sinai School of Medicine,
New York, NY 10003, USA

STUNKARD, A., M.D.
Professor of Psychiatry, 205 Piersol Building/G1,
Hospital of the University of Pennsylvania,
Philadelphia, PA 19104, USA



List of Contributors

WAGNER, H., Professor Dr.
Medizinische Klinik und Poliklinik der Westfalischen
Wilhelms-Universitdt, Abt. Innere Medizin B,
Domagkstr. 3, D-4400 Miinster/Westf., FRG

WERNER, 1., M.D., Professor
Dept. of Geriatrics, University of Uppsala, P.O. Box 12042,
S-75012 Uppsala 12, Sweden

Young, V.R., Ph.D.
Professor of Nutritional Biochemistry, Dept. of
Nutrition and Food Science, Laboratory of Human Nutrition,
Massachusetts Institute of Technology,
Cambridge, MA 02139, USA

VII



Contents

Digestive System

The Upper Gastrointestinal Tract. Esophagus, Stomach, Small Bowel,
and Exocrine Pancreas. A. M. GELB and B. STRAUS

A. Manifestations of Gastrointestinal Disease in the Aged

B. Esophagus. . . . . . . . . . . . ..o
I. The Aging Esophagus . . . . . . . . . . . . . . ..

II. Symptoms . . . . . . . . . . . .. ...
1. Dysphagia . . . . . . . . . ... .. ... ..
Pain . . . . . . . . . . .00
Heartburn . . . . . . . . . . . .. . ...
Bleeding . . . . . . . . . . . .. ...
Impaction. . . . . . . . . . .. ...

. Radiography . . . . . . . . . . . . ..o
. Esophagoscopy . . . . . . . . . .. ...
. Manometry . . . . . . . . . . . . . . ...
LAcidDrip Test . . . . . . . . .. ..o
. Tests of Reflux, pH Probe, and Radioisotopic
Scintigrams . . . . . . . . . . . .. ...

2.
3.
4.
S.
III. Diagnostic Modalities . . . . . . . . . . . . . . ..
1
2
3
4
5

IV. Diseases of the Esophagus . . . . . . . . . . . . ..
1. Motility Disturbances of the Oropharynx and Upper
Esophagus . . . . . . . . . . . . . ...
2. Motility Disorders of the Middle and Lower Esophagus
a) Achalasia . . . . . . . . . .. ..o
b) Diffuse Spasm . . . . . . . . .. .. ...
¢) Collagen Vascular Disease . . . . . . . . . . .
d) Diabetes Mellitus . . . . . . . . . . . . . ..

3. Reflux Esophagitis, Hiatus Hernia, and Barrett’s
Epithelium . . . . . . . . . . . ... ... ..
Paraesophageal Hiatus Hernia . . . . . . . . . . .
Lower Esophageal Rings . . . . . . . . . . . ..
Infection of the Esophagus . . . . . . . . . . . .
Tumors of the Esophagus . . . . . . . . . . . ..

NS nks



X Contents
C. Stomach and Duodenum . . . . . . . . . . . . .. .. 9
I. Anatomy and Physiology of the Aging Stomach . . . . 9
II. Diagnostic Modalities . . . . . . . . . . . . . . .. 10
1. Radiography . . . . . . . . . . . . ... ... 10

2. Endoscopy . . . . . . ..o oL 10

3. GastricAnalysis . . . . . . . . . . .. .. ... 10

4. Serum Gastrin. . . . . . . . . . .. ... ... 11

III. Diseases of the Stomach and Duodenum. . . . . . . . 11
1. Functional Disease . . . . . . . . . . . . . . .. 11

2. PepticUlcer. . . . . . . . . ... 12

3. Gastritis and Duodenitis . . . . . . . . . . . .. 13

4. Bezoars. . . . . . . . . ... oo 13
S5.Tumors. . . . . . . . .. ..o 13

D. Small Intestine . . . . . . . . . . . . . . . ... ... 15
I. The Aging Small Intestine . . . . . . . . . . . . .. 15
II. Diagnostic Modalities . . . . . . . . . . . . . . .. 15
I. Xeray . . . . oo e e 15

2. Tests of Malassimilation . . . . . . . . . . . .. 16

III. Diarthea . . . . . . . . . . . . .. .. ..... 17
IV. Diseases of the Small Bowel . . . . . . . . . . . .. 18
1. Regional Granulomatous Enteritis . . . . . . . . . 18

2. Vascular Diseases . . . . . . . . . . . . . ... 18

3. Maldigestion due to Gastric Surgery . . . . . . . . 19

4. Disaccharidase Deficiencies . . . . . . . . . . . . 19

5. Gluten-Sensitive Enteropathy . . . . . . . . . . . 19

6. Bacterial Overgrowth Syndromes. . . . . . . . . . 20

7. Systemic Diseases Involving the Small Intestine . . . 20

8. Malabsorption due to Drug Ingestion. . . . . . . . 20

9. Immunologic Deficiency Associated with Malabsorption 21

10. Whipple’s Disease . . . . . . . . . . . . . . .. 21
11. Short Bowel Syndrome . . . . . . . . . . . . .. 21
12. Tumors. . . . . . . . . . . . . . ... - 21

a) Adenocarcinoma . . . . . . . . . . . . . .. 21

b) Lymphoma. . . . . . . . . . . . ... ... 22

¢) Leiomyosarcoma . . . . . . . . . . . . . .. 22

d) Premalignant Lesions . . . . . . . . . . . .. 22

e) Carcinoid Tumors. . . . . . . . . . . . . .. 22

f) Benign Tumors . . . . . . . . . . . . . ... 23

g) Telangiectasia and Angiodysplasia. . . . . . . . 23

E. Exocrine Pancreas . . . . . . . . . . . . .. ... .. 23
I. The Aging Pancreas . . . . . . . . . . . . .. .. 23
II. Diagnostic Modalities . . . . . . . . . . . . . . .. 23
1. Radiography . . . . . . . . . . . . .. .. .. 23

2. Endoscopic Retrograde Pancreatography . . . . . . 24

3. Function Tests . . . . . . . . . . . . . . ... 24



Contents

III. Diseases. . . . . . . . . « . v v v v v v o
1. Acute Pancreatitis . . . . . . . . . . . . . . ..
2. Chronic Pancreatitis . . . . . . . . . . . . . ..

a) Adenocarcinoma . . . . . . . . . . . . . ..
b) Islet Cell Tumors . . . . . . . . . . . . ...
¢) Benign Tumors . . . . . . . . . . . . . ...
References . . . . . . . . . . . ... ..o

The Large Intestine. A. M. GELB and B. STRAUS

A. The Anatomy and Physiology of the Aging Large Intestine . .
B. Diagnostic Modalities . . . . . . . . . . . . . .. . ..
I. Radiography . . . . . . . . . . .. . ... ...

II. Endoscopy . . . . . . . . . . . . . . ...

III. Fecal Examination . . . . . . . . . . . . . ...

C. Diseases of the Large Intestine . . . . . . . . . . . . ..
I. Functional Bowel Disorders . . . . . . . . . . . .

1. Irritable Bowel Syndrome . . . . . . . . . . . .

2. Constipation . . . . . . . . . . . . ... ...

3. Incontinence . . . . . . . . . . . . . . ...

II. Diverticular Disease . . . . . . . . . . . . . . ..

III. Appendicitis . . . . . . . . . . . . . . . . ...

IV. Vascular Insufficiency . . . . . . . . . . . . . ..

V. Vascular Ectasia . . . . . . . . . . . ... ...

VI. Infectious Disease . . . . . . . . . . . . . . . ..
I.Bacteria . . . . . . . . . . . . . . .. ...

2. Parasites . . . . . . . . . . . . .. ...

VII. Inflammatory Bowel Disease . . . . . . . . . . . .

1. Ulcerative Colitis . . . . . . . . . . . . . ...

2. Crohn’s Colitis . . . . . . . . . . . . . . . ..

VIII. Colorectal Cancer . . . . . . . . . . . . . . ...
IX. Benign Tumors . . . . . . . . . . . . . . . ...
References . . . . . . . . . . . . .. ...

The Liver and Biliary System. D. E. Hyams

A Liver . . . . . . ..o
I. Physiological Aging . . . . . . . . . . . ... ...

1. Anatomical Changes . . . . . . . . . . . .. ..

2. Functional Changes . . . . . . . . . . . . ...

a) Biochemical Changes. . . . . . . . . . . . ..

b) Enzymatic Changes . . . . . . . . . . . . ..

¢) Hepatic Drug Metabolism in Old Age . . . . . .

d) Changes in Liver Function Tests. . . . . . . . .

e) Bile Formation and Composition . . . . . . . .



XII Contents
II. Diseases of the LiverinOld Age . . . . . . . . . .. 47
1. Clinical Evaluation . . . . . . . . . . . . . . .. 47
a) Biochemical Investigation. . . . . . . . . . . . 47
b) Immunological Tests . . . . . . . . . . . . .. 49
¢) Haematology . . . . . . . . . . . . . . ... 49
d) Radiology of the Hepatobiliary System . . . . . . 49
e) Endoscopy . . . . . . . ..o 50
f) Liver Biopsy . . . . . . . . . . . . . . . .. 50
g) Liver Imaging. . . . . . . . . . . . . .. .. 51
2. Jaundice in Old Age . . . . . . . . . . . . ... 52
a) Unconjugated (Prehepatic) Hyperbilirubinaemia . . 52
b) Conjugated (Hepatic or Posthepatic)
Hyperbilirubinaemia . . . . . . . . . . . . .. 52
3. Circulatory Disturbances . . . . . . . . . . . . . 53
a) Acute (Heart Failure, Shock) . . . . . . . . . . 53
b) Chronic Heart Failure . . . . . . . . . . . .. 53
¢) Hepatic Vein Occlusion. . . . . . . . . . . . . 53
4. Toxic Liver Injury . . . . . . . . . . . . . . .. 54
a) Hepatic Necrosis . . . . . . . . . . . . . .. 54
b) Fatty Liver . . . . . . . . . . . . .. .. .. 54
¢) Hepatitis-like Reaction . . . . . . . . . . . .. 54
d) Intrahepatic Cholestasis . . . . . . . . . . .. 54
5. Inflammatory Diseases . . . . . . . . . . . . . . 55
a) Viral Hepatitis . . . . . . . . . . . . .. .. 55
b) Cholangitis . . . . . . . . . . . . . ... .. 57
c) Liver Abscess . . . . . . . . . . . .. . ... 57
d) Chronic Inflammations. . . . . . . . . . . . . 57
6. Cirthosis . . . . . . . . . . . . ... ... 58
a) Classification . . . . . . . . . . . . . . . .. 58
b) Incidence and Mortality . . . . . . . . . . .. 58
c) Aetiology. . . . . . . . . . . ... ... 58
7. Liver Failure . . . . . . . . . . . . . ... .. 60
8. Infiltrations of the Liver. . . . . . . . . . . . .. 60
a) Malignant Disease . . . . . . . . . . . . . .. 60
b) Amyloidosis . . . . . . . . . . ... L. 62
9. The Liver in Systemic Disorders . . . . . . . . . . 63
a) Diabetes Mellitus . . . . . . . . . . . . . .. 63
b) Chronic Bowel Inflammation . . . . . . . . . . 63
c) Collagen Diseases . . . . . . . . . . . . . .. 63
B. Biliary System . . . . . . . . . . . ... 63
I. Physiological Aging . . . . . . . . . . . . ... . .. 63
1. Anatomical Changes . . . . . . . . . . . . . .. 63
2. Functional Changes . . . . . . . . . . . . . .. 63
II. Disease of the Biliary System . . . . . . . . . . . .. 64
1. Clinical Evaluation . . . . . . . . . . . . . . .. 64

2. Gallstones. . . . . . . . . . . . . . . ... .. 64



Contents

a) Clinical Features and Associations . . . . . . . .

b) Silent Gallstones . . . . . . . . . . . . . ..

¢) Medical Treatment of Gallstones . . . . . . . .

d) Gallstones in the Common Bile Duct. . . . . . .

e) Gallstone Ileus . . . . . . . . . . . . . . ..

3. Cholecystitis . . . . . . . . .. .. L.
a) Acute Cholecystitis . . . . . . . . . . . . ..

b) Chronic Cholecystitis . . . . . . . . . . . ..

4. Malignant Disease . . . . . . . . . . . . . ...
a) Carcinoma of Gallbladder . . . . . . . . . . .

b) Carcinoma of the Bile Ducts . . . . . . . . . .
References . . . . . . . . . . . . .. ...

Endocrine System

Hypothalamo-Hypophyseal-Adrenal Axis. A. V. EVERITT and
G. R. ANDReEws. With 3 Figures

A. Introduction . . . . . . . . . ... Lo
I. Adaptation to Stress, Such as Surgery . . . . . . . . .

II. Hypothalamic-Pituitary-Adrenal Interrelationships
B. Morphology . . . . . . . . . . . ...
I. Hypothalamus . . . . . . . . . . . . . . . .. ..
II. Pituitary . . . . . . . . . . . . . ...
III. Adrenal . . . . . . . . . . . . . .. ... ....

I. Hypothalamus . . . . . . . . . . .. . . . . ...
II. Pituitary . . . . . . . . . . . . . . . ... ..
III. Adrenal Cortex . . . . . . . . . . . . . .. ...

3. Androgens . . . . . . . . . . ...

IV. Adrenal Medulla . . . . . . . . . . . . ... ...

D. Dynamic Function . . . . . . . . . . . . .. . .. ..
I. Insulin Tolerance Test. . . . . . . . . . . . . . ..

II. Metyrapone Test . . . . . . . . . . . . . . . ...

III. Dexamethasone Suppression Test . . . . . . . . . . .

IV. ACTH Test . . . . . . . . e e e e e e e e
V.Surgery . . . . . ..o

E. Clinical . . . . . . . . . . . . . . .. ... ... ..
I. Anterior Pituitary . . . . . . . . . . ... . ...

II. Posterior Pituitary . . . . . . . . . . . . . .. ..

III. Adrenal Cortex . . . . . . . . . . . . ... ...
IV. Adrenal Medulla . . . . . . . . . . . . ... ...

V. Ectopic Humoral Syndromes . . . . . . . . . . . ..

VI. Iatrogenic Disease . . . . . . . . . . . . . . . ..

F. Conclusions . . . . . . . . . . . . .. ... .. ...
References . . . . . . . . . . . . . . ... ... ...



X1V Contents

The Aged Thyroid Gland. H. WAGNER, K. HENGST, and
TH. HosspORF. With 13 Figures

A. Morphology of the Elderly Thyroid . . . . . . . . . . .. 102
B. Physiology of the Aged Thyroidd . . . . . . . . . . . .. 104
I. Iodine Metabolism . . . . . . . . . . . . . . ... 104

II. Thyroid Hormones . . . . . . . . . . . . . . . .. 105

III. Binding Proteins . . . . . . . . . . . . . . . ... 109
IV. Regulation by the Hypothalamic Anterior Pituitary System 110

C. Nontoxic Goiter . . . . . . . . . . . . . . ... 111
D. Hypothyroidism in Elderly Subjects . . . . . . . . . . .. 113
I. Myxedema Coma. . . . . . . . . . . . . .. ... 117

E. Hyperthyroidism in Elderly Subjects . . . . . . . . . . . 118
F. Endocrine Ophthalmopathy . . . . . . . . . . . . . .. 127
G. Thyroiditis. . . . . . . . . . . ..o 127
H. Struma Maligna . . . . . . . . . . . . . . . ... .. 128

I. Laboratory Diagnosis of Thyroid Diseases in Geriatric

Patients . . . . . . . . . . . . ... 130

I. TSH and the TRH-TSH Test. . . . . . . . . . . .. 131

II. Total Serum Thyroxine Concentration, Free Thyroxine,
Binding Proteins, and Parameters for Determination of

Free T, . . . . . . . . . . . . . ... 132

III. Total Triiodothyronine, Free Ty, and Thyroid Antibodies 133
IV. In Vivo Diagnostic Techniques . . . . . . . . . . . . 135
References . . . . . . . . . . . . .. ..o 135

Diabetes Mellitus in Advanced Age. H. WAGNER, TH. HOSSDOREF,
and K. HENGST. With 14 Figures

A. Definition and Classification . . . . . . . . . . . . . .. 143
I. Primary Diabetes Mellitus . . . . . . . . . . . . .. 143

II. Secondary Diabetes Mellitus . . . . . . . . . . . .. 143

III. Subclinical Diabetes Mellitus . . . . . . . . . . . .. 143

B. Epidemiology of Maturity Onset Diabetes . . . . . . . . . 144
C. Etiology and Pathogenesis . . . . . . . . . . . . . . .. 145
D. Pathophysiology . . . . . . . . . . . . .. ... 148
E. Diagnosis . . . . . . . . . . . . . ..o 150
F. Diabetes Therapy in Advanced Age . . . . . . . . . . . . 152
I. Dietary Measures. . . . . . . . . . . . . . . . .. 153

II. Muscular Exercise in the Elderly Diabetic Patient . . . . 154

III. Oral Antidiabetic Agents . . . . . . . . . . . . .. 155

1. Sulfonyl Ureas . . . . . . . . . . . . . .. .. 155

2. Biguanides . . . . . . . . . . ... ... 157

IV. Insulinization of the Maturity Onset Diabetic . . . . . 159

G. Acute Complications . . . . . . . . . . . . .. . ... 160
I. Coma Diabeticum . . . . . . . . . . . . . . ... 160

II. Hypoglycemia . . . . . . . . . . . . . . . . ... 165



Contents XV

H. Chronic Complications . . . . . . . . . . . . . . . .. 166
I. Diabetic Macroangiopathy. . . . . . . . . . . . .. 169

II. Pyelonephritis . . . . . . . . . . . . . ... ... 171

III. Diabetic Neuropathy . . . . . . . . . . . . . . .. 172

I. Prognosis . . . . . . . . . . . . . ... 174
References . . . . . . . . . . . . .. ... 177

Sexual Function During Advancing Age. A. L. FINKLE

A. Anatomic and Physiologic Considerations . . . . . . . . . 189
B. Totality of Factors in Human Sexuality . . . . . . . . . . 190
C. Male Psychogenic Impotency . . . . . . . . . . . . . .. 190
D. Organic Basis of Impotency . . . . . . . . . . . . . .. 191
I. Systemic Illness . . . . . . . . . . . . . .. ... 191

II. Neurologic Deficit. . . . . . . . . . . . . . ... 191

III. Vascular Problems . . . . . . . . . . . . . ... 191

IV. Chronic Hemodialysis . . . . . . . . . . . . . .. 192

V. Malignancy. . . . . . . . . . ... 192

VI. Cosmetic Factors . . . . . . . . . . . . . . ... 192

VII. Postoperative Impact . . . . . . . . . . . . . .. 192
VIIL Drugs . . . . . . . . . . . . . . . ... 192

E. Methods of Diagnosis of Sexual Impotency . . . . . . . . 193
I. Clinical Acuity of Interviewer . . . . . . . . . . . . 194

II. Testing Techniques: Mechanical Aids . . . . . . . . 194

F. Therapy of Male Impotency . . . . . . . . . . . . . .. 195
I. Counseling . . . . . . . . . . . . .. .. .... 195

II. Prosthetic Devices . . . . . . . . . . . . . . . .. 195

G. Therapy of Female Sexual Dysfunction . . . . . . . . . . 196
H. Concluding Remarks . . . . . . . . . . . . ... ... 197
References . . . . . . . . . . . . ... 198

Kidney and Urogenital System

The Kidney. L. SOURANDER. With 2 Figures

A. Characteristic Features of Geriatric Nephrology . . . . . . 202
B. Aging of the Kidney . . . . . . . . . . . . . . . ... 203
I. Structural Changes . . . . . . . . . . . . . . ... 203

1. Loss of Nephrons . . . . . . . . . . ... ... 203

2. Glomerular Changes . . . . . . . . . . . . . .. 203

3. Tubular Changes . . . . . . . . . . . . .. .. 203

4. Vascular Changes . . . . . . . . . . . . . ... 203

5. Renal Hypertrophy . . . . . . . . . . . . . .. 204

II. Functional Changes. . . . . . . . . . . . . . . .. 204

1. Renal Plasma Flow . . . . . . . . . . . . . .. 204

2. Glomerular Filtration . . . . . . . . . . . . .. 204



XVI Contents

3. Tubular Function . . . . . . . .. . . .. ... 204

4. Fluid and Electrolyte Balance . . . . . . . . . . . 205

C. Disease of the Kidney — Geriatric Aspects . . . . . . . . . 205
I. Renovascular Disease . . . . . . . . . . .. .. .. 205

II. Pyelonephritis and Urinary Tract Infection. . . . . . . 205

1. Bacteriuria and Pyelonephritis . . . . . . . . . . . 206

2. Predisposing Factors . . . . . . . . . . . . ... 208
3.Urosepsis . . . . .. ... oo oo 208

4. Treatment of Urinary Tract Infection in the Aged . . 209

5. Resistance Problems in Geriatric Wards. . . . . . . 210

6. Treatment of Patients with Indwelling Catheters . . . 211

7. Prognostic Significance of Bacteriuria. . . . . . . . 212

III. Acute Glomerulonephritis . . . . . . . . . . . . .. 213

IV. Nephrotic Syndrome . . . . . . . . . . . . . . .. 214

V. Other Renal Diseases . . . . . . . . . . . . . ... 214

D. Uraemia . . . . . . . . . . . . . . . ... ... 215
I. Acute Renal Failure . . . . . . . . . . .. .. .. 215

II. Chronic Renal Failure . . . . . . . . . . ... .. 215

III. Treatment of the Uraemic Elderly Patient . . . . . . . 217
References . . . . . . . . . . . . . . .. .. ... 218

Bladder and Prostate. W. FERGUSON ANDERSON

A.Bladder . . . . . . . ..o 222
I. Embryological Origins . . . . . . . . . . . . . .. 222

II. Anatomy . . . . . . . . . . . . . ... .. 222

III. Nerve Supply . . . . . . . . . . . . .. .. ... 223
IV. The Functioning Bladder . . . . . . . . . . . . .. 224

V. Symptoms Associated with Bladder Dysfunction . . . . 225

B. Special Diagnostic Methods . . . . . . . . . . . . . .. 226
I. The Cystometrogram . . . . . . . «~. . . . . . .. 226

II. Peak FlowRate . . . . . . . . . . . . . . . ... 226

III. Micturating Cystogram . . . . . . . . . . . . . .. 227
IV. Urethral Pressure Profile . . . . . . . . . . . . .. 227

V. Cystoscopy . . . . . . . ..o 227

C. Prostate Gland . . . . . . . . . . . . ..o L. 228
I. Anatomy . . . . . . . . . . . . .. ... 228

II. Benign Enlargement of the Prostate . . . . . . . . . . 229

III. The Pathology of Prostatic Obstruction . . . . . . . . 229
IV. Symptoms . . . . . . . . . . . .. ... ... 229

V. Diagnosis . . . . . . . . . .. ..o 230

VI. Treatment . . . . . . . . . . . . . . . ... ... 231

D. Prostatic Carcinoma . . . . . . . . . . . . . . .. .. 231
I. Symptoms . . . . . . . . . .. ..o 232

II. Diagnosis . . . . . . . . . . . . . .. ... ... 232

III. Treatment . . . . . . . . . . . . . . . . . . . .. 232



Contents XVII

E. Prostatitis . . . . . . . . . . . . . . . . ... 233
I. Acute Prostatitis . . . . . . . . . . . . . . . ... 234

II. Chronic Prostatitis . . . . . . . . . . . . . . ... 234

F. Carcinoma of the Bladder . . . . . . . . . . . . . . .. 234
I. Pathological Staging . . . . . . . . . . ... ... 235

II. Diagnosis . . . . . . . . . . . . . . ... .... 235

III. Treatment . . . . . . . . . . . . . . . . . . ... 236

G. Retentionof Urine . . . . . . . . . . . . . . . . ... 237
I. Causes . . . . . . . . . e e 237

II. Treatment . . . . . . . . . . . . . . . . . . ... 238

H. Cystitis . . . . . . . . . . . . o 238
I.Causes . . . . . . . . . . e 239

II. Treatment . . . . . . . . . . . . . . . . . . ... 239

I. Incontinence of Urine . . . . . . . . . . . . . . . ... 239
I.Causes . . . . . . . . . . oo 240

II. Clinical Examination of the Incontinent Patient. . . . . 243

ITII. Treatment . . . . . . . . . . . . . . . . . . ... 244

J. Drug Therapy in Incontinence . . . . . . . . . . . . .. 246
References . . . . . . . . . . . . . ... 247

Haematological System

Blood in the Aged. P. DE NicoLA and G. CasALE. With 8 Figures

A. Ageing of Bone Marrow. . . . . . . . . . . .. . ... 252
B. RedBlood Cells . . . . . . . . . .. ... ...... 253
I. Erythrocytesinthe Aged . . . . . . . . . . . . .. 253

II. Ageing of Erythrocytes . . . . . . . . . . . . . .. 254

III. Erythropoiesis in the Aged. . . . . . . . . . . . .. 255
IV. Haemoglobin . . . . . . . . . . . . . ... ... 255

C. White Blood Cells . . . . . . . . . . .. . ... ... 256
I. General Aspects . . . . . . . . . . .. .. .. .. 256

II. Granulocytes . . . . . . . . . . . . . ... ... 256

ITII. Monocytes . . . . . . . . . . . . . . ... ... 257
IV. The Regulation of Granulocyte-Monocyte Production . . 258

V. Lymphocytes and Lymphatic System . . . . . . . . . 258

D. Anaemiasinthe Aged. . . . . . . . . . . . . ... .. 258
I. Introduction . . . . . . . . . . . ... ... .. 258

II. Carential Anaemias. . . . . . . . . . . . . . ... 259

1. Iron Deficiency Anaemias . . . . . . . . . . . . . 260

2. Megaloblastic Anaemias . . . . . . . . . . . . . 260

a) Pernicious Anaemia . . . . . . . . . . . . .. 261

b) Folic Acid Deficiency Anaemia . . . . . . . . . 261

3. Other Macrocytic, Non-Megaloblastic Anaemias . . . 261

4. Therapy of Carential Anaemias in the Aged . . . . . 262

III. Haemolytic Anaemias . . . . . . . . . . . . . ... 262



XVIII Contents
IV. Aplastic Anaemias and Pancytopenias . . . . . . . . . 262
V. Anaemias Due to Chronic Diseases . . . . . . . . . . 263
VI. Sideroblastic Anaemias . . . . . . . . . . . . . .. 264
E. Disorders of Leucocytes in the Aged . . . . . . . . . . . 264
I. Idiopathic Granulocytic Dysfunction . . . . . . . . . 264
II. Neutropenia (Agranulocytosis) . . . . . . . . . . . . 265
III. Leukaemias and Allied Disorders . . . . . . . . . . . 265
1. Acute Leukaemias . . . . . . . . . . . . . . .. 266
2. Chronic Myelocytic Leukaemia . . . . . . . . . . 267
3. Chronic Lymphocytic Leukaemia . . . . . . . . . 268
4. Malignant Lymphomas . . . . . . . . . . . . .. 269
a) Non-Hodgkin’s Malignant Lymphomas . . . . . 269
b) Hodgkin’s Disease . . . . . . . . . . . . .. 270
5. Monoclonal Gammapathies . . . . . . . . . . .. 270
a) Myeloma . . . . . . . . . ... ... ... 270
b) Waldenstrom Macroglobulinaemia . . . . . . . . 271
6. Miscellaneous Conditions . . . . . . . . . . . . . 272
a) Polycythaemia Rubra Vera . . . . . . . . . . . 272
b) Myelofibrosis . . . . . . . . . .. ... 273
c) Idiopathic Thrombocythaemia . . . . . . . . . 273
F. Disorders of Haemostasis in the Aged . . . . . . . . . . . 273
I. Blood Coagulation and Haemostasis in the Aged . . . . 273
II. Haemorrhagic Diseases in the Aged . . . . . . . . . . 277
1. Congenital Hereditary Haemorrhagic Diseases . . . . 277
2. Acquired Haemorrhagic Diseases. . . . . . . . . . 278
a) Acquired Coagulation Disorders . . . . . . . . 278
b) Thrombocytopenias . . . . . . . . . . . . . . 278
¢) Haemorrhagic Syndromes Due to Intervascular
Coagulation . . . . . . . . . .. ... ... 278
d) Haemorrhagic Syndromes Due to Vascular Factors 278
e) Bateman’s Purpura . . . . . . . . . . ... 279
III. Thrombosis and Thrombo-Embolic Diseases in the Aged 279
1. Pathogenesis of Thrombophilia . . . . . . . . . . 281
2. Diagnostic Problems in Thrombophilia . . . . . . . 282
3. Prophylaxis of Thrombophilic States . . . . . . . . 283
4. Thrombolytic Therapy . . . . . . . . . . . . .. 285
References . . . . . . . . . . . . . ... 285

Respiratory System

Physiological and Pathological Aspects of the Respiratory System.
J. E. STARK and D.J. Lirscomp. With 2 Figures

A. Changes in Structure of the Lungs with Age . . . . . . . . 294
I. Changes in the Alveoli . . . . . . . . . . . . . .. 294
II. Changes in Pulmonary Blood Vessels . . . . . . . . . 295



Contents

B. Changes in Lung Function with Age . . . . . . . . ..
I. Elasticity and Distensibility of the Lungs . . . . . .
II. Lung Volume . . . . . . . . . . . .. .. ...
III. Airway Closure and Distribution of Ventilation. . . .
IV. Ventilation Perfusion Matching: Blood Gases . . . .
V. Gas Transfer. . . . . . . . . . . .. ... ...
VI. Exercise . . . . . . . . . . . . . .. ...
The Appearance of the Chest Radiograph in Old Age . . . .
Infection of the Respiratory Tract in Old Age . . . . . .
I. Upper Respiratory Tract Infection . . . . . . . . .
II. Influenza . . . . . . . . . . . ... .. ...
III. Pneumonia . . . . . . . . . . . . . . .. ..
IV. Unresolved Pneumonia . . . . . . . . . . . . ..
V. Tuberculosis . . . . . . . . . . . .. . ... ..
E. Conditions Associated with Airways Obstruction . . . . .
I. Chronic Bronchitis and Emphysema . . . . . . . .

II. Asthma . . . . . . . . . . .. ... ...

III. Obstruction of Large Airways . . . . . . . . . . .

F. Cancerof the Lung . . . . . . . . . . . . . . . ...
G. Pulmonary Fibrosis and Alveolitis . . . . . . . . . ..
I. Cryptogenic Fibrosing Alveolitis . . . . . . . . . .

II. Extrinsic Allergic Alveolitis . . . . . . . . . . ..
References . . . . . . . . . . . . . ...

oo

Rehabilitation

Rehabilitation — Physical and Clinical Aspects. J. RUSTEMEYER.
With 10 Figures

OSow>

Adaptive Capacity and Exaggerated Interindividual

Variation . . . . . . . . . . . .. ... L.

1. Methods and Indices for Assessing Physical Capacity in
OldAge . . . . . . . . . .. ... ....

II. Pathophysiological Characteristics: Variation of Clinical
Symptoms Typical of Ageing and Multimorbidity; Extent
and Consequences . . . . . . . . . . . . . . ..

ITI. Exercise Tolerance and the Demands of Training . . . .
IV. The Response to Training in Old Age . . . . . . . .

V. Methods of Training for Elderly Handicapped Patients

E. Indications for Rehabilitation in Old Age . . . . . . . .
I. General Principles . . . . . . . . . . . . . ...
II. Assessment of the Need for Rehabilitation . . . . . .

Definition . . . . . . . . . . . . ...
The Importance of Geriatric Rehabilitation . . . . . . .
Legislative Background and Costs . . . . . . . . . [ .
Biological Factors Governing Rehabilitation in Old Age . .

I. Physiological Characteristics of Senescence: Diminished

XIX

295
295
296
297
298
298
298
299
300
300
301
301
302
303
304
304
306
306
307
308
308
309
310

316
316
317

. 317



XX Contents

III. Assessment of the Potential Response to Rehabilitation . 325

IV. Criteria Which Exclude Rehabilitation. . . . . . . . . 326
F. Resources and Methods of Geriatric Rehabilitation . . . . . 327
I. Human Resources: The Rehabilitation Team . . . . . . 327
1. The Geriatrician . . . . . . . . . . . . . . . .. 328
2. Physiotherapy . . . . . . . . . . . . . ..o .. 329
3. Occupational Therapy . . . . . . . . . . . . .. 331
a) Mobile Occupational Therapy . . . . . . . . . 333
4. Logopedia . . . . . . . . . . . . ... 335
5. Physical Medicine . . . . . . . . . . ... ... 335
6. Social Work. . . . . . . . . ... L. 336
7. Psychology . . . . . . . . . . .. ... ... 336
8 ActivatingCare . . . . . . . . ... ... 336
II. Institutional Resources: Rehabilitation Centers . . . . . 337
1. Part-time Inpatient Care: The Geriatric Day Clinic . . 337
2. Inpatient Facilities . . . . . . . . . . . . . ... 338
a) The Geriatric Rehabilitation Clinic and the
Department of Geriatric Rehabilitation . . . . . 338
b) The Long-Stay Hospital and the Old People’s Home
with Rehabilitation Facilities . . . . . . . . . . 340
III. Ambulant Rehabilitation Measures . . . . . . . . . . 341
1. Measures Governed by Local Facilities . . . . . . . 341
a) The Human Resources. . . . . . . . . . . .. 341
b) The Material Resources . . . . . . . . . . . . 341
2. Measures Governed by the Patient’s Circumstances . . 342
IV. Other Therapeutic Ancillary Facilities at the Service of
Geriatric Rehabilitation . . . . . . . . . . . . . .. 342
1. The Depot of Medical and Self-help Aids . . . . . . 342
2. Social Services and District Nurses . . . . . . . . . 343
V. Other Aids and Supporting Services: Meals on Wheels,
Shopping Services, and Sheltered Workshops . . . . . . 343
G. The Practical Implementation of Geriatric Rehabilitation
as Exemplified by Rehabilitation Hospital Procedures . . . . 344
I. Initial Measures (Early Phase, Bedside Therapy) . . . . 344
II. Indoor Walking Phase . . . . . . . . . . . . . .. 346
III. Concluding Phase with Outdoor Therapy . . . . . . . 347
IV. Transition, Aftercare, and Reintegration. . . . . . . . 348
H. Results of Geriatric Rehabilitation Measures . . . . . . . . 348
References . . . . . . . . . . . . .. ... 349
Nutrition

Nutritional Characteristics of the Elderly. I. WERNER

A. Introduction . . . . . . . . . .. ..o 352
B. Physiological Changes Influencing Nutrition . . . . . . . . 352
I. Changes in Body Size and Composition . . . . . . . . 352



Contents XXI

II. Energy Expenditure. . . . . . . . . . . . . . ... 353

III. Metabolism . . . . . . . . . . . . . .. .. ... 353
IV. Digestion . . . . . . . . . . . . . . .. .. ... 353

C. Requirements of Essential Nutrients. . . . . . . . . . . . 354
I. Protein and Essential Amino Acids . . . . . . . . . . 354

1. Protein . . . . . . . . . . . . . .. ... .. 354

2. Essential Amino Acids . . . . . . . . . . . . .. 355

II. Vitamins . . . . . . . . . . . . . .. ... ... 356

I. VitaminBg . . . . . . . .. ... L. 356

2. VitaminC . . . . . . . . . . ... ... 356

3. Vitamin D . . . . . . .. ..o 357

ITII. Minerals . . . . . . . . . . . . . . .. .. ... 357
I.Iron . . . . . . . . . . . ... 357

2. Calcium . . . . . . . . ..o 358

D. Food Consumption and Nutritional Status of the Elderly . . 359
E. Conclusions . . . . . . . . . . . . . .. .. ... 361
References . . . . . . . . . . . . . . . ... 361

The Role of Nutrition in Human Aging. W. O. CasTer. With 1 Figure

A. Introduction . . . . . . . . . .. ... 366
B. Multifactorial Nature of the Aging Process. . . . . . . . . 366
I. Physical Performance . . . . . . . . . . . . . .. 366

II. Changes in Energy Metabolism . . . . . . . . . . . 367

III. Lipid Metabolism and the Cardiovascular System . . . 368

IV.. Nervous System and Sensory Changes . . . . . . . . 369

V. Hormonal Changes . . . . . . . . . . . . . . .. 370

VI. Kidney Changes . . . . . . . . . . . . . . ... 371

VII. Skeletal Changes . . . . . . . . . . . ... ... 371
VIII. Skin Changes . . . . . . . . . . . . . ... ... 372
IX. Gastrointestinal Tract Changes . . . . . . . . . . . 373

X. Generalization . . . . . . . . . . . . ... ... 374

C. Degenerative Diseases and Diet. . . . . . . . . . . . .. 374
I. Common Dietary Restrictions. . . . . . . . . . . . 375

II. Health Foods. . . . . . . . . . . . . ... ... 375

III. Generalizations . . . . . . . . . . . . . . . . .. 376

D. Significance of Diet . . . . . . . . . . . . . . .. ... 376
I. Nutrition Survey Evidence . . . . . . . . . . . . . 377

II. Population Differences . . . . . . . . . . . . . .. 377

III. Economic Effects . . . . . . . . . . .. . .. .. 377

IV. Transplanted Populations . . . . . . . . . . . .. 378

V. Dietand Cancer . . . . . . . . . . . . .. ... 379

VI. Generalization . . . . . . . . . . . . ... ... 379

E. Importance of Diet Components . . . . . . . . . . . . . 379
I. Crude Fiber . . . . . . . . . .. .. ... ... 379

II. Minerals . . . . . . . . . . . . ... ... ... 380

IL Lipids . . . . . o o oo 380



XXII Contents

IV. Trace Components . . . . . . . . . . . . . . .. 381

V. Generalization . . . . . . . . . . .. ... ... 382

F. Experience from Surveys and Feeding Programs . . . . . . 382
I. SurveyData . . . . . . . . .. ... ... ... 382

II. Feeding Programs . . . . . . . . . . . . . . . .. 384

III. Economic Considerations . . . . . . . . . . . . . 384

IV. Generalizations . . . . . . . . . . . . . . . ... 386

G. Conclusions . . . . . . . . . . ... 386
References . . . . . . . . . . . . . ... 387

Protein and Amino Acid Metabolism and Nutrition During Human
Aging. V. R. YOuNG. With 6 Figures

A. Introduction . . . . . . . ... oL 393
B. Some Aspects of Body Composition in Relation to Aging . . 393
C. Whole Body and Muscle Protein Metabolism. . . . . . . . 396
D. Metabolism of Specific Proteins . . . . . . . . . . . .. 401
E. Status of Amino Acid Metabolism . . . . . . . . . . . . 403
F. Protein and Amino Acid Requirements . . . . . . . . . . 405
I. Requirements for Essential Amino Acids . . . . . . . . 406
II. Requirement for Total Nitrogen (Protein) . . . . . . . 407

G. Effects of Infection and Other Stressful Stimuli on Protein
Metabolism and Requirements . . . . . . . . . . . . .. 410
H. Summary . . . . . . . . . . .. 412
References . . . . . . . . . . . . . ... ... 412

Vitamins and the Aging Process. V. R. YounG. With 5 Figures

A. Introduction . . . . . . . ... 417
B. Definition . . . . . . . . . .. ... 417
C. Functions of Vitamins. . . . . . . . . . . . . . . ... 419
D. Some Aspects of Utilization of the Vitamins . . . . . . . . 421
E. Vitamin Status of the Elderly . . . . . . . . . . . ... 424
F. Methods for Estimating the Vitamin Requirements in Adults 425
G. Factors Affecting Vitamin Requirements in Elderly People . . 430
H. Summary and Conclusions. . . . . . . . . . . . . . .. 432
References . . . . . . . . . . . . ... ... 432

Human Aging and Obesity. A. STUNKARD. With 2 Figures

A. Introduction . . . . . . . . ..o 436
B. The Relationship of Age and Obesity . . . . . . . . . . . 436
C. Effects upon Blood Pressure of Change in Weight Status from
Childhood to Adult Life. . . . . . . . . ... .. ... 437
D. The Relationship Between Obesity, Mortality, and Coronary
Heart Disease . . . . . . . . . . . . ... ... ... 438
E. The Treatment of Obesity . . . . . . . . . . . . . . .. 442

References . . . . . . . . . . . . . .. . ... ... .. 444



Contents XXIII

Drug Treatment

Drug Treatment in the Aged. D. PLaTT. With 1 Figure

A. Introduction . . . . . . . . . .. ... 448
B. Pharmacokinetics . . . . . . . . . . . ... ... ... 449
I. Absorption . . . . . . . . . . ... ... 449

II. Distribution . . . . . . . . . . . . .. ... ... 450

1. Plasma Proteins . . . . . . . . . . . ... ... 450

2. Erythrocytes . . . . . . . . . . . . ... ... 451

3. Tissue Composition . . . . . . . . . . . . . .. 451

III. Metabolism . . . . . . . . . . . . .. ... ... 452
IV. Excretion . . . . . . . . . . . . . . . . ... .. 456

1. Kidneys . . . . . .. S 456

2. Liver. . . . ... Lo 457

V. Side Effects . . . . . . . . . .. ... ... ... 458

1. Glycosides . . . . . . . . . . . ... .. ... 458

2. Diuretics . . . . . . ... ..o 458

3. Antihypertensives . . . . . . . . . . . . . . .. 459

4. Analgesics . . . . . . . . ... 459

5. Anticoagulants. . . . . . . . . . . . ... ... 459

6. Sedatives . . . . . . . .. ... 460

7. Antiparkinsonism Drugs . . . . . . . . . . . .. 460

8. Antidepressive Drugs. . . . . . . . . . . . . .. 460

C. General Principles of Drug Therapy. . . . . . . . . . . . 461
D. Drugs to Combat Ageing . . . . . . . . . . ... ... 461
References . . . . . . . . . . . . . . ... .. 462

Subject Index . . . . . . . . . ... 467



Digestive System



The Upper Gastrointestinal Tract

Esophagus, Stomach, Small Bowel, and Exocrine Pancreas

A.M.GELB and B. STRAUS

A. Manifestations of Gastrointestinal Disease in the Aged

While there may be debate as to whether gastrointestinal (GI) disease in the elderly
is fundamentally different from that occurring in younger individuals, there are
clearly enough differences in frequencies and sites of origin to make a separate con-
sideration of geriatric GI disease worthwhile (SCHUSTER 1978a). The elderly
patient is subject to particular socioenvironmental stresses, such as retirement, loss
of income, loneliness, lack of sexual outlet, fear of ill health, cancerphobia, and
death, which color his or her illness. The situation may be further complicated by
attempts to compensate which may result in overcompensation by way of excessive
use of alcohol and medications such as aspirin. Also there are errors of omission
and commission in taking medication resulting in either lack of response or toxic
symptoms.

In the aged there may be problems in history taking because of forgetfulness
(STrAUS 1979). Relatives and friends must be depended upon for details. Pain is
sometimes inappropriately minimal, perhaps due to cerebral disease. It may be ex-
aggerated in an attempt to gain attention. Anxiety and depression may be reported
as pain. The common symptom of weakness may be due to serious organic illness,
such as carcinoma, to psychological factors, or to less serious organic disease, such
as mild to moderate osteoarthropathy. Constipation is so common in the aged,
that the change in bowel habits signaling a carcinoma of the colon may be over-
looked.

Physical signs may be atypical. Serious infection may present with little or no
fever. An abdominal mass may be impacted feces, or distended bladder.

The gastrointestinal system is the most common cause of distress in the elderly
patient. While the separation of functional and organic illness is artificial, varying
proportions of both existing at any one time in any individual, the majority of GI
problems are functional. In one study of 300 patients over 65 years of age, 56%
had functional disease (SKLAR 1978). The mortality from GI disease is about one-
third of that due to cardiovascular disease.

Patients of all ages, but especially the elderly, may not be able to accurately per-
ceive or articulate psychological problems and seek appropriate help. They often
“somatosize” their feelings in order to gain admission to a physician when they do
not know where else to turn. Understanding by the physician of the patient’s af-
fective state behind the presenting gastrointestinal symptom is necessary for suc-
cessful therapy. Otherwise the physician will be frustrated in attempting to relieve
the symptom, or one symptom will be replaced by another. Sometimes just support
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by the primary physician is sufficient, sometimes psychotropic drugs and/or psy-
chiatric consultation and/or therapy is necessary.

While death in the aged is never due to a simple wearing out of digestive organs,
aging produces rather profound changes in the morphology and physiology of
these organs, which affect the manifestations of both functional and organic dis-
ease. A general decline in cellular reproduction and survival has been reported, as
well as degeneration of the collagen and elastic supporting tissues. While this sub-
ject will be discussed more fully under specific organs, changes such as loss of teeth
and alterations of taste must also be mentioned. Inadequacies of diet and even mal-
nutrition because of these factors, produce and alter symptoms. In the aged, the
gastrointestinal tract is also affected by vascular disease. The correlation between
age-related morphologic and physiologic changes, and the appearance and charac-
ter of symptoms is poorly defined.

B. Esophagus
I. The Aging Esophagus

Anatomic changes in the aging esophagus have not been described. Abnormalities
in motility caused by aging, referred to as presbyesophagus, have been studied to
some extent, although not extensively (HoLLIS and CASTELL 1974). Based on a
manometric study of patients in their nineties, presbyesophagus was first described
as consisting of a high incidence of absent peristalsis after swallowing, and frequent
nonperistaltic, repetitive contractions. Many of the patients, however, had neuro-
logic disease and/or diabetes mellitus. Another study of patients in their seventies
and eighties, who were well, revealed decreased amplitude of peristaltic waves. This
occurred more often in the 80-year-old group, than in the 70-year-old group. It was
noted both in the basal state and post edrophonium. These findings suggest a
weakening of smooth muscle. The nerve pathways appeared intact, since the speed
and duration of contraction were unchanged compared to younger controls, as was
the onset of contraction after swallowing.

II. Symptoms
1. Dysphagia

The symptoms of esophageal disease in the aged are not unlike those in younger
patients (POPE 1978 a). One of the most important is dysphagia, which always must
be taken seriously and investigated. As a guideline, the dysphagia of organic dis-
ease tends to be constant, progressive and, at least in the early stages, more for sol-
ids than liquids. The dysphagia due to a motor disorder tends to be intermittent,
produced both by solids and liquids, and not necessarily progressive. The ability
to localize the site of obstruction is usually good, the lesion being at the level of
the perceived dysphagia. The exception is that lesions in the region of the gastro-
esophageal junction may produce symptoms referred to the suprasternal notch re-
gion.
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2. Pain

Severe pain, often colicky in nature, is felt substernally, and may radiate directly
through to the back, or to the neck, jaw, and arms, or both. Motor disorders
marked by increased amplitude of contraction, and/or simultaneous contractions
through the body of the esophagus are the manometric accompanyment. In
patients with angina-like pain, and with normal coronary arteriograms, esophageal
disorders are frequently responsible for the symptom. Response to medications
usually used for angina, such as nitroglycerine, cannot be used to differentiate,
since the pseudoangina of esophageal origin may also respond to these medi-
cations.

3. Heartburn

Heartburn is a word loosely used. Patients must be questioned as to what they pre-
cisely mean by the term. Usually it is used to describe substernal burning which
radiates to the neck. It is associated with acid or alkali reflux from the stomach.
Occasional heartburn is universal and of no serious consequence. Frequent and
persistent heartburn, sometimes accompanied by painful swallowing (odynopha-
gia) and/or regurgitation of fluid into the mouth (water brash), suggests reflux
esophagitis.

4. Bleeding

Bleeding from esophageal disease may occur, and occasionally be profuse. Aspir-
ation into the lungs with a variety of pulmonary complications may result.

5. Impaction

Impaction of food in the esophagus, especially at the lower end, may occur, espe-
cially in patients who develop rings in the region of the gastroesophageal junction,
or who develop inflammatory strictures or neoplasms. Pain due to spasm may en-
sue, as the esophagus contracts in an effort to push the bolus through. Elderly
patients who have problems with chewing, and who may swallow a large bolus, are
prone to this problem.

II1. Diagnostic Modalities

The diagnostic modalities available for the study of esophageal disease have in-
creased in recent years. Some are primarily for research purposes, and are not
widely used. They are applicable to patients of all ages.

1. Radiography

The value of conventional X-ray can be increased by a radiologist interested in the
esophagus if he or she carefully observes peristalsis under the fluoroscope, with the
patient in a variety of positions. The frequency of hiatus hernia, and reflux, is re-
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lated to the amount of pressure on the abdomen the radiologist uses to demon-
strate their presence. Cineradiography may be used to study motor disorders, giv-
ing a dynamic view of the coordination of motor events. This may be especially
valuable for swallowing problems in the pharynx and upper esophagus.

2. Esophagoscopy

Esophagoscopy is particularly useful for the study of organic lesions, and appears
to be as safe in the elderly as in other patients (JACOBSOHN and LEvY 1977). Its value
is enhanced by the ability to obtain biopsy specimens and material for cytologic
study through the instrument. In the study of reflux esophagitis, esophagoscopic
biopsy may be too superficial to demonstrate early changes adequately. Suction
biopsy, which allows one to obtain a larger specimen, permits study of the deeper
layers, where the earliest changes of esophagitis may be found.

3. Manometry

Manometry has proved to be a valuable tool, both in the delineation of motor dis-
orders in general, and in the study of individual patients (HIGHTOWER 1974). It has
also given insight into the physiology of the lower esophageal sphincter and the
problem of reflux. Manometric instruments and technics continue to be refined, so
that new understanding of esophageal motor disorders may be expected. Not all
patients with a motor disorder need manometry; frequently the diagnosis can be
made clinically and with other methods. In the confusing case, however, it may be
of great value.

4. Acid Drip Test

The acid drip (Bernstein) test is of value when it is unclear whether or not the symp-
toms are coming from the esophagus. The reproduction of symptoms when 0.1 N
HCl is dripped into the esophagus, and the absence or diminution of symptoms
when saline is dripped is a positive test. It does not necessarily mean that reflux
esophagitis is present, although it is frequently positive in its presence. It may be
negative when reflux esophagitis is present, and positive in its absence. A positive
test only indicates that the esophagus is the probable origin of the symptoms.

5. Tests of Reflux, pH Probe, and Radioisotopic Scintigrams

Methods for the demonstration of reflux at the esophageal gastric junction include
the use of a miniature pH probe which is inserted into the distal esophagus. While
a marked fall in pH, indicating acid reflux, will occur occasionally in everybody,
frequent falls in pH, which are not rapidly restored to normal, are abnormal and
consistent with reflux esophagitis. Reflux can also be demonstrated by radioisoto-
pic scintigrams with °°™ Technetium sulfur colloid. Normally, no radioactivity is
detected in the esophagus. If no spontaneous reflux is visualized, an abdominal
binder with gradual pressure may be used to provoke it.
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IV. Diseases of the Esophagus
1. Motility Disturbances of the Oropharynx and Upper Esophagus

In the aged, chronic or intermittent dysphagia involving the oropharynx and upper
esophagus is frequently caused by neurologic disorders, particularly cerebrovascu-
lar disease and the neuropathy of diabetes mellitus (PITCHER 1973). Hypertrophic
cervical vertebrae may also impinge sufficiently to be responsible. At any age, a
variety of neurologic diseases, such as myasthenia gravis, Parkinson’s disease, and
multiple sclerosis may cause dysphagia. Diseases of muscle, such as dermatomyosi-
tis, may produce symptoms, also at any age.

In recent years, there has been interest in abnormal motility of the cricopharyn-
geal sphincter at the upper end of the esophagus, which may occur at any age (POPE
1978 b). Hypertonicity of this sphincter has been described, and may be responsible
for most of what was formerly diagnosed as globus hystericus. Failure of the upper
sphincter to relax on swallowing, referred to as cricopharyngeal achalasia, has also
been described as a cause of symptoms. Premature closure of the sphincter after
initial relaxation, but before swallowing is complete, may be responsible for the de-
velopment of a Zenker’s diverticulum. Through the fibers of the cricopharyngeus
muscle, the diverticulum itself may not appear until the patient is elderly, although
the motility disorder may occur at any age. When the diverticulum is large, symp-
toms may include regurgitation, foul breath, gurgling, aspiration, and a neck mass.
Not all investigators have been able to confirm the presence and nature of motility
disorders of the upper sphincter, and its relationship to symptoms. Clarification
will require more study and improved technology.

2. Motility Disorders of the Middle and Lower Esophagus
a) Achalasia

Achalasia usually appears in the middle years, but continues to produce symptoms,
especially dysphagia, throughout life. The manometric abnormalities are hyperten-
sion and failure of relaxation on swallowing of the lower esophageal sphincter, and
absence of coordinated peristalsis in the body of the esophagus. Exaggerated re-
sponsiveness to cholinergic drugs is present. Progressive dilatation of the body of
the esophagus occurs because of the functional obstruction at the lower end.
Pathologic examination reveals diminished numbers of ganglion cells in
Auerbach’s plexuses in the body of the esophagus. Changes in the vagus nerve, and
in its dorsal motor nucleus in the brain have been described, and raise the question
of whether the disease is primarily in the esophagus, or in the brain and/or vagus
nerve.

The initial treatment is usually forceful dilatation of the lower esophageal
sphincter, either by mechanical or pneumatic means. If this fails, surgical therapy
with a Heller myotomy frequently succeeds. Long-standing achalasia predisposes
to carcinoma, which has been reported in from 2%-7% of patients, due to chronic
stasis and inflammation.

b) Diffuse Spasm

Diffuse spasm is a less common and less well-defined entity than achalasia, but
more likely to be present in the elderly. When its presence is clear cut, its major
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symptom is substernal colic. On X-ray examination, tertiary contractions (curling,
corkscrew esophagus) are seen with the barium swallow. On manometry there are
frequent simultaneous, high amplitude contractions in the lower two-thirds of the
esophagus. However, often the entire symptom and sign complex is not present,
and one or two parts of the triad of symptoms, X-ray findings, and manometric
abnormalities may be absent. Patients frequently respond to anticholinergic medi-
cation. Forceful dilatation and/or a long myotomy has been required by an occa-
sional patient. At least some instances of esophageal diverticula appear to be re-
lated to the presence of diffuse spasm. A variant syndrome, sometimes referred to
as vigorous achalasia, has the typical manometric abnormalities of achalasia in the
lower sphincter, but simultaneous high amplitude contractions, characteristic of
diffuse spasm in the body of the esophagus are seen. Transition from one to the
other has been described. For these reasons, there has been speculation that acha-
lasia and diffuse spasm are not separate entities, but part of a spectrum of disease.

¢) Collagen Vascular Disease

Collagen vascular disease, particularly scleroderma, may affect the esophagus, and
may sometimes present initially in the aged. The lower esophageal sphincter is in-
competent and there is absent peristalsis in the lower body of the esophagus. Re-
placement of muscle by fibrous tissue is thought to be the initiating pathologic le-
sion. Reflux of gastric contents results in, and causes inflammation and stricture
in the lower esophagus. Measures to prevent reflux may prevent some of the dam-
age.

d) Diabetes Mellitus

Diabetes mellitus is more common in aged patients. On manometric study in dia-
betics, a variety of abnormalities have been reported. These include diminished am-
plitude of contraction, nonperistaltic contractions, absent peristalsis after swallow-
ing, and diminished lower esophageal sphincter pressure. Despite the abnormal
manometry, the patient is frequently without symptoms.

3. Reflux Esophagitis, Hiatus Hernia, and Barrett’s Epithelium

Reflux esophagitis is perhaps the most common cause of esophageal symptoms in
the aged. Although the disease may start at a much younger age, incidence in-
creases with advancing age, perhaps due to diminution in cellular replication and
changes in the supporting tissues. Heartburn is the most frequent symptom, al-
though in advanced disease with stricture formation, dysphagia may be present.
The decrease in the intrinsic pressure of the lower esophageal sphincter and de-
creased competency when faced with increased gastric pressure (yield pressure) are
thought to be the most important factors in the pathogenesis (POPE 1978 ¢). Defects
in esophageal motility that result in a decreased ability to clear regurgitated gastric
contents from the esophagus, may be an important contributing factor. Everybody
regurgitates gastric contents from time to time, but the material is usually cleared
from the esophagus within a few seconds. Patients with reflux esophagitis have
frequent regurgitation, and the material remains in contact with the esophageal
mucosa for a longer time. The role of the diaphragm, phrenicoesophageal liga-
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ment, mucosal rosette, and intact angle between the esophagus and stomach are
thought to be of little or no importance. The composition of the refluxed material
may be important. Usually it is acid combined with pepsin. More rarely it is alka-
line from reflux of duodenal contents.

The role of hiatus hernia in the pathogenesis of reflux is controversial. The
frequency of direct hiatus hernias increases with age to 60% in patients over age
60 (KATz and PrrcHUMONI 1973). In practice, their frequency is somewhat related
to the diligence with which they are sought. The argument against their having a
role in reflux esophagitis is that the disease can occur in the absence of a hernia.
Also the lower esophageal sphincter pressure is the same whether the sphincter is
at the diaphragm or above. Lastly, most patients with hiatus hernias are
asymptomatic and do not require treatment. The role of the intraabdominal esoph-
agus, which serves as a pinchcock mechanism, and which is absent in the presence
of a hiatus hernia, has been stressed by some observers, who think that the success
of surgical procedures is related to the restoration of this segment. Whether there
is an increased incidence of hiatus hernia in patients with reflux esophagitis com-
pared to those without it, is not settled.

The therapy of reflux esophagitis involves avoiding factors that contribute to
reflux, such as overeating and improper position after eating. Factors that lower
sphincter pressure, such as alcohol, smoking, and chocolate, should be avoided.
Elevating the head of the bed at night to overcome the effects of gravity is often
worthwhile. Antacids should be given on a regular basis. Cholinergic medication
is used; anticholinergics are to be avoided. Metoclopramide has been reported to
be of value. The majority of patients will respond to medical therapy, although re-
sponse may take weeks to months. Those patients who continue to have symptoms
that recur frequently, do better in the long term with surgery than with persistence
of medical treatment. Patients with stricturing in the lower esophagus require en-
doscopic dilation, or rarely esophageal resection.

Barrett’s epithelium is a complication of reflux esophagitis, the normal squa-
mous epithelium being replaced by columnar epithelium. It is considered a pre-
malignant lesion, with an incidence of malignancy of perhaps about 10%. It may
also predispose to deep ulcerations of the esophagus.

4. Paraesophageal Hiatus Hernia

Paraesophageal hiatus hernias occur much less frequently than direct hernias.
However, since they often give rise to acute surgical problems, such as incarcer-
ation, obstruction, gangrene, perforation, and hemorrhage, surgical intervention
has been recommended by some investigators (WEINSTEIN and KOHN 1976).

5. Lower Esophageal Rings

Lower esophageal rings (Schatzki rings) may cause intermittent dysphagia. If food
becomes impacted, colic may occur. They appear in middle or later life, and their
etiology is uncertain. Two types of rings have been described, a mucosal ring at the
squamocolumnar junction, and a muscular ring at the upper border of the lower
sphincter (SPIRo 1977a). Endoscopic bougienage is usually sufficient therapy;
rarely is surgery necessary.
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6. Infection of the Esophagus

Infection of the esophagus is rare except in debilitated patients, especially those
compromised immunologically due to chemotherapy of malignancy or as a result
of primary immunologic disease. Painful swallowing (odynophagia), dysphagia,
and bleeding may occur. Monilia and herpes simplex virus are the most common
organisms, but others have been reported.

7. Tumors of the Esophagus

Tumors of the esophagus are a very important problem in the aged (PopPE 1978 d).
Predisposing causes include lye stricture, achalasia, and Barrett’s epithelium as a
result of reflux esophagitis (HASS and SCHOTTENFELD 1978 a). Smoking and alco-
hol, particularly together, are important etiologic factors. The common denomina-
tor appears to be chronic irritation. Squamous cell carcinoma is by far the most
common. Adenocarcinoma rarely occurs, and when in the lower third, the possi-
bility of an upward extension from a gastric adenocarcinoma is raised. The geo-
graphic incidence varies markedly. It is almost four times more common in men
than women. Progressive dysphagia is the most common symptom, one which
should never be ignored. It must be promptly investigated. Bleeding may occur but
is not common.

The majority of cases of esophageal carcinoma have spread to contiguous
lymph nodes when first encountered. This accounts for the poor survival rate. Sur-
gery and radiation, alone and together, have been used with varying success. Often
the surgery is performed in stages. Operative mortality for esophageal surgery in
the aged has been reported not to be increased, and advanced age should not be
a reason for withholding surgery (MOHANSINGH 1976). Even if the tumor cannot
be resected, sometimes palliation can be achieved either by radiation, insertion of
an indwelling tube through the tumor, or by surgical bypass. Chemotherapy has
been generally disappointing.

C. Stomach and Duodenum

I. Anatomy and Physiology of the Aging Stomach

Atrophic gastritis, varying from mild to severe and ultimately to atrophy, occurs
in aged patients. With advancing years, it appears with increasing frequency. The
incidence varies in different series. A 50% incidence of gastric atrophy in asymp-
tomatic people over age 60 was reported by one group (BRYK and ELGUEZABAL
1975). In another study, 23 and 24 people over age 64 had some degree of atrophic
gastritis (ANDREWS et al. 1967). These changes may occur despite the absence of
any symptoms.

The histologic changes of atrophic gastritis involve the full thickness of the mu-
cosa and muscularis mucosa (VILARDELL 1974). Specialized gland cells are replaced
by nonspecific or mucus secreting glands, or by intestinal type glands, resulting in
thinning of the mucosa. In the lamina propria, there is edema, and infiltration by
inflammatory cells, mostly plasma cells. The fibers of the muscularis mucosa are
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split by fibrous tissue and inflammatory cells. In gastric atrophy, there is a lack of
inflammatory infiltration, and more intestinal metaplasia.

The radiologic manifestation of the atrophic stomach is usually an absence or
diminution of mucosal folds (BRYk and ELGUEZABAL 1975). Gastric retention after
an overnight fast or after ingestion of an oral cholecystographic medium has been
reported in the absence of true obstruction. Narrowing of the antrum, simulating
scirrhous carcinoma, may also be a problem. These changes are thought to be due
to disordered motility.

On gastroscopic examination, atrophic gastritis, and gastric atrophy have a
characteristic appearance (BELBER 1978). The mucosa has a gray color and the
folds are less numerous and disappear quickly when air is introduced. In the ad-
vanced stages, the submucosal vessels are easily seen through the transparent mu-
cosa.

Acid secretion decreases with increasing severity in atrophic gastritis, parallel-
ing the reduction in parietal cells. The incidence of complete achlorhydria after
stimulation increases with advancing age. Intrinsic factor secretion is also dimin-
ished although it may still be present when acid secretion is absent. In many
patients with atrophic gastritis, parietal cell antibodies are found in the peripheral
blood. The more advanced the gastritis, the more frequent is the presence of anti-
body. In gastric atrophy, their presence is very common.

II. Diagnostic Modalities
1. Radiography

The conventional GI X-ray series remains an important means of examination of
the stomach. There has been interest in discerning very small lesions by the use of
the double contrast technique, in which the stomach is distended with air after be-
ing coated with a small amount of thick barium which adheres to the surface.

2. Endoscopy

Endoscopy has become an increasingly important diagnostic tool. Together with
biopsy and cytologic brushing its effectiveness is enhanced. It is especially useful
for upper GI bleeding, in which it is the primary diagnostic modality. Problems re-
garding questionable abnormalities on X-ray can be resolved. From biopsy
through the endoscope, only superficial tissue can be obtained. Deeper lesions may
be missed. If diffuse, tissue from deeper lesions may be obtained by biopsy with
a suction capsule. Cytologic brushing can be very valuable for the diagnosis of ma-
lignancy, if properly performed and interpreted. Sogography and computerized
axial tomography have little use in the diagnosis of intragastric lesions. Arteriog-
raphy may be useful in the diagnosis of the source of GI bleeding when the bleeding
point cannot be seen through the endoscope.

3. Gastric Analysis

Gastric analysis is performed using histamine, histalog, or pentagastrin as a stim-
ulant. The latter has become increasingly more popular since few side effects occur.
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Maximum stimulation is used. Results are expressed differently in various labora-
tories, usually as maximum acid output (MAO) or peak acid output (PAO). The
role of gastric analysis is limited. It is of value in excluding adult pernicious anemia.
In peptic ulcer disease, in which there is a large overlap between normal and ab-
normal, it may be useful in a patient with atypical findings by history, X-ray, or
endoscopy, provided the results are very high or low, outside the normal range. In
gastric ulcer, when there is a question of malignancy, it is of value only when there
is achlorhydria. Hypochlorhydria is of no value in distinguishing between benign
or malignant ulcer. In patients having gastric surgery for ulcer, it is of value to
know acid output before and after the surgery to assess the effectiveness of surgery.
If symptoms recur after surgery, gastric analysis may be helpful in the diagnosis
of recurrent ulcer. In patients who have had vagotomy as part of their gastric sur-
gery, and have recurrent symptoms, gastric analysis with insulin stimulation is used
to determine the adequacy of vagotomy.

4. Serum Gastrin

Serum gastrin is elevated in gastric atrophy and in gastrin secreting tumors (Zol-
linger-Ellison syndrome). These are easily distinguished, since the former is accom-
panied by low or absent gastric acid, and the latter by hypersecretion of acid. In
antral G-cell hyperplasia, serum gastrin is also elevated as is gastric acid secretion.
This condition, the gastrin-secreting tumor, and some cases of duodenal ulcer, may
not be distinguishable on the basis of serum gastrin level and acid secretion. They
can, however, be distinguished by differential response to secretin administration,
calcium infusion, and to a test meal (McGuiGaN 1978).

II1. Diseases of the Stomach and Duodenum
1. Functional Disease

Functional disease of the stomach, although very common, is not well understood.
In this area, the artificiality of the distinction between functional and organic may
be particularly relevant. The role of psychological factors in chronic peptic ulcer
has been long considered, and remains unsettled. The same is true for acute erosive
gastritis and stress ulcers. In addition, patients are encountered who have typical
ulcer symptoms, but negative X-ray and endoscopy. Are they part of the peptic ul-
cer spectrum or different? Many patients complain of nonspecific “dyspeptic”’
symptoms, and no anatomic abnormality is found. Do they have symptoms due
to adaptive changes, or do they have “irritable bowel” syndrome, which in most
patients causes colonic symptoms, but may also involve the upper tract? Because
of upper tract involvement, the term irritable “gut” syndrome is preferred by some.
Whether there are abnormalities in the basic electric rhythm of the upper tract in
irritable gut syndrome, as has been demonstrated in the colon, is unknown. The
participation of the stomach in adaptive behavior has been shown (ALMY 1978).
Anger, hostility, and resentment are associated with hypermotility and hypersecre-
tion. Depression is associated with hypofunction. It is not clear whether older
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patients have more functional complaints, but many clinicians have that im-
pression. In older patients, the possible relation of symptoms to the presence of
atrophic gastritis should be considered.

2. Peptic Ulcer

The prevalence rate for peptic ulcer in the elderly is substantial and is either equal
or greater than in younger age groups (NARAYANAN and STEINHEBER 1976). In re-
cent years, the epidemiology of peptic ulcer is changing so that it is now occurring
in an older age group. Among patients hospitalized for peptic ulcer, the trend is
for a larger percentage to be elderly compared to prior years. While ulcers in the
elderly may have their onset many years before, in one study 58% had their initial
symptoms after the age of 60 (LEVRAT et al. 1966). Serious complications, however,
and deaths are more common in the elderly (NARAYANAN and STEINHEBER 1976).
In fact, a major complication is more likely to be the first indication of the presence
of an ulcer than in the younger patient. Mortality from peptic ulcer is more closely
related to age than to any other factor.

The clinical course is more likely to be atypical: the typical ulcer pain pattern
is frequently not present. Complications may lead to symptoms from other organ
systems such as cardiac symptoms from blood loss, which may divert attention
from the existence of an ulcer.

In general, acid secretion decreases with age. Duodenal ulcer appears to occur
in the elderly at lower acid levels than in younger patients. Gastric ulcer can occur
with minimal acid output. The relative frequency of gastric ulcers to duodenal ul-
cers increases with age, so that in some series, but not the majority, gastric ulcers
are more common. Gastric ulcers, however, account for the majority of deaths.

The problem of malignancy is raised in relation to gastric ulcers. Considered
opinion is that benign gastric ulcers are virtually never transformed into malignant
ones, or at least it is so rare that it is not a significant problem. The real problem
is distinguishing a benign ulcer from a malignant ulcer. By the use of diagnostic
modalities including endoscopic biopsy and brush cytology, the risk of confusion
is reduced. A trial of therapy is also helpful. A benign ulcer should heal completely
after 1-6 weeks of treatment, while a malignant ulcer will, with rare exception, per-
sist, although it may change size. Using all criteria including response to therapy,
the error should be less than 1%.

The therapy of peptic ulcer in the elderly is based on suppression of acid secre-
tion as in younger patients, with some modifications (STURDEVANT and WALSH
1978). Anticholinergic agents are avoided in the elderly by many physicians be-
cause of urinary, ocular and cardiovascular side effects. The initial approach is to
use antacids for 4-6 weeks. Liquid preparations are better than tablets, and are
taken 1 and 3 h after meals and at bedtime. Cimetidine may be added if initial
therapy with antacids does not produce satisfactory results. Cimetidine may some-
times cause confusion in patients whose mental status is borderline. Controlled
studies have not demonstrated any benefit from a bland diet. A regular diet can
be prescribed. Bedtime snacks, alcohol, and foods causing distress in individual
patients are best avoided. Cigarette smoking, aspirin, and other antiinflammatory
agents should also be avoided. Sucralfate is probably as effective as cimetidine.
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Gastric irradiation is a modality to be considered in aged patients who do not
respond to the usual measures, and especially in those who are poor surgical risks.
Either achlorhydria or significant reduction in acid secretion can be obtained in al-
most all patients without significant side effects and will persist in many for several
years.

3. Gastritis and Duodenitis

The increasing incidence of atrophic gastritis and gastric atrophy occurring in the
aging stomach has been mentioned above. The majority of patients remain asymp-
tomatic (VILARDELL 1974). Some have nonspecific symptoms such as intolerance
of fatty and spicy food, discomfort or pain after eating, distention, and belching.
Patients with gastric atrophy may develop pernicious anemia. Vitamin B, , reverses
the hematologic and neurologic component of the disease, but gastric atrophy re-
mains. In some patients with pernicious anemia, corticosteroids will cause regen-
eration of parietal cells, although this is not the treatment of choice. Atrophic gas-
tritis and gastric atrophy are premalignant lesions. Both benign polyps and car-
cinoma occur. The risk of carcinoma may be increased 20-fold over age-matched
controls.

Acute erosive gastritis may be diffuse, localized, or patchy (JEFFRIES 1978). The
terms acute or stress ulcer are frequently used for the localized or patchy form. This
condition occurs particularly in patients with trauma, sepsis, or shock, and at any
age, not particularly the aged. Although the etiology is not well understood, there
has been some progress. For various reasons there is a break in the normally tight
mucosal barrier, and back diffusion of acid ensues. Vascular changes seem also to
be involved. Bleeding is the most important manifestation. Because of associated
diseases in the elderly, they are less able to withstand the effects of bleeding, and
have a significant mortality, despite a variety of medical and surgical therapeutic
approaches.

Duodenitis is not a well-understood entity. It may be part of the spectrum of
peptic ulcer disease.

4. Bezoars

Bezoars occur in elderly people, particularly in patients with prior gastric surgery
(RAFFIN 1978). Most often they are phytobezoars, composed of plant matter. A
food bolus may occur, consisting of undigested pits, seeds, citrus pith, and poorly
chewed food. Epigastric pain or fullness is common. Gastric outlet obstruction
may occur. Endoscopic fragmentation and enzymatic digestion is sometimes suffi-
cient therapy. At other times surgery is necessary for their removal.

5. Tumors

Tumors of the stomach are a major problem in elderly patients. Malignant tumors
are the most common by far. Adenocarcinoma makes up 97% or more of malig-
nancies. The remainder are sarcomas. The incidence of adenocarcinoma varies
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geographically, being highest in Japan, Chile, and Iceland (PALMER 1974). Chang-
ing incidences with migrant populations suggest that environmental factors are of
prime importance in etiology (HAss and SCHOTTENFELD 1978 b). Genetic factors,
however, probably do have some role. Families have been described with an un-
usually high occurrence. There is also a weak association with the presence of
blood group A. It is more common in low socioeconomic groups, and in those with
diets high in starch and low in fresh fruit and vegetables. The incidence has de-
creased in the United States over the past few decades, the death rate declining
from 28 per 100,000 in 1930, to 10 per 100,000 in 1967. The reason for this is un-
known. Certain lesions are considered premalignant. They include pernicious
anemia, atrophic gastritis, and adenomatous polyps.

Males predominate. In the United States the male to female ratio is 2 to 1. The
peak incidence is in the 6 th decade. About half are in the pyloric area, and a quar-
ter are along the lesser curvature. They may be polypoid, ulcerating, or scirrhous
in nature.

The most common symptoms of gastric malignancy are weight loss and pain
(BRANDBORG 19784a). Anorexia, nausea, and vomiting are frequently present.
Symptoms, however, may be quite mild and nonspecific. Upper gastrointestinal
symptoms in an elderly patient should be investigated at least with conventional
X-ray. Certain malignancy-associated conditions may be the initial manifestation
of gastric adenocarcinoma, although they are found with other internal malig-
nancies as well. These include dermatomyositis, neuromyopathy, acanthosis nigri-
cans, and thrombophlebitis (CURTH 1971). A palpable mass will be found in about
half the cases of advanced disease. Metastatic disease may be detected in a hard
nodular liver, in lymph nodes draining the stomach (left supraclavicular or axil-
lary), umbilical mass, in the ovary (Krukenberg tumor), and in the anterior rectal
wall (Blumer’s shelf). An elevated carcinoembryonic antigen (CEA) level may
sometimes be found in the presence of metastatic disease.

An uncommon but important type is superficial spreading carcinoma. Its im-
portance is that the survival rate after surgery is good, over 90% at 5 years. It is
not clear whether superficial spreading carcinomas are merely those detected early,
or a different type of malignancy. The S-year survival rates for the remaining car-
cinomas are usually under 10%.

Surgery is the treatment of choice in most instances. Subtotal gastrectomy is
usually performed, but sometimes total gastrectomy is necessary. If the adenocar-
cinoma is not curable by surgery, palliation is usually best accomplished with local
resection to prevent bleeding or obstruction. The role of adjuvant radiotherapy
and/or chemotherapy has not been fully evaluated. Combinations of chemothera-
peutic agents in advanced and metastatic disease produce palliation in about
15%-20% of patients. 5-Fluorouracil is used together with a nitrosourea deriva-
tive, mitomycin C, cytosine arabinoside, or adriamycin. Sometimes more than two
drugs are used together.

Of the remaining 1%-3% of malignancies, the majority are lymphomas fol-
lowed in frequency by leiomyosarcomas. When limited to the stomach, lymphoma
is treated by resection followed by radiation. When disseminated, radiotherapy,
perhaps with chemotherapy, is used. Resection is usually effective for leiomyosar-
comas, which frequently bleed from central ulceration and cause pain.
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Among benign tumors, leiomyomas are the most common. If large enough they
may produce symptoms identical to leiomyosarcomas, from which they cannot be
distinguished on clinical grounds, but only on pathologic examination. When
symptomatic, they should be resected.

Benign gastric polyps are infrequent lesions. Most are hyperplastic. Adenomas
account for fewer than 10% of all polypoid tumors. The adenomas are considered
to have a low potential for malignant transformation. They are often associated
with gastric atrophy in the remainder of the stomach and achlorhydria. Polyps can
frequently be removed via the fiberoptic endoscope.

D. Small Intestine
I. The Aging Small Intestine

Almost nothing is known of the effect of aging on the structure of the small intes-
tine in humans. There is evidence for a decrease in weight of the entire small bowel
after age 40 (SCHUSTER 1978b). The villi are shorter and broader in the elderly
(WEBSTER 1978 a).

In animals, there is atrophy of all three layers of bowel, and an increase in fi-
brous tissue. There is a general reduction in cellularity. The generation time for
crypt cells is prolonged, and transit time of cells from crypt to villous tip is in-
creased.

Evidence exists for a decreased absorption of some substances by the aging
small intestine of humans. These include galactose and d-xylose (MONTGOMERY et
al. 1978). In animals, the transport of essential amino acids is decreased. Fat ab-
sorption, calcium, and iron transport are decreased with aging in animal studies
(WEBSTER 1978 b). Whether these decreases are due to changes intrinsic to the small
intestinal mucosa or to other factors, such as pancreatic changes, is not clear. In
general, there has not been very much study of the subject.

II. Diagnostic Modalities
1. X-ray

Radiology of the small intestine is a valuable diagnostic tool when performed and
interpreted properly by an experienced radiologist. The major indications are un-
explained abdominal pain, diarrhea and steatorrhea, bleeding when other sources
have been excluded, and suspected small intestinal obstruction (GOLDBERG 1978).
Judgements are made on the basis of caliber of the lumen, contour, fold pattern,
and transit time. The radiologist has advanced beyond the time when only a non-
specific diagnosis of “malabsorption syndrome” was forthcoming. In many instan-
ces, the recognition of subtleties permits a more precise diagnosis. Although a
coarsening of fold pattern in the aged has been reported, it is not conspicuous and
usually does not enter the radiologic differential diagnosis.
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2. Tests of Malassimilation

Malassimilation can be divided into disorders of digestion (maldigestion) where
the defect occurs in the intraluminal handling of food, and abnormalities in intes-
tinal transport (malabsorption) where the defect is in the intestinal wall. Some
authors subdivide the latter and refer to defects in the removal or delivery of nu-
trients after absorption by the intestinal cell (GRAY 1978 a).

A number of serum tests help in the diagnosis of malassimilation. The serum
albumin and cholesterol are usually low. The serum carotene is a good screening
test. A low value is compatible with either poor nutrient intake or malassimilation.
A normal value suggests that neither condition is present. A vitamin A serum level
and vitamin A tolerance test are also of use.

A deficiency of intestinal enzymes for the final stage of sugar digestion can be
diagnosed by tolerance tests. Under normal circumstances, the digested disac-
charide will lead to an increase in serum glucose, giving values not unlike those of
a normal glucose tolerance test. In the presence of enzyme deficiency the glucose
levels do not rise.

Some substances that are absorbed are then excreted in the urine. Malassimi-
lation of the substances leads to reduced urinary excretion. A reduced d-xylose uri-
nary excretion, after a test dose is ingested, indicates malabsorption and an abnor-
mality in the intestinal wall. This test is interfered with in patients with renal disease
or who have poor urine flow as a result of dehydration. Serum d-xylose levels dur-
ing the test eliminates these false positives. Under normal circumstances, there is
a decrease in the amount excreted by the aged, but usually not to the degree seen
in disease.

B, , absorption is complex. The vitamin combines with intrinsic factor from the
stomach, and is then actively absorbed in the distal ileum. In the Schilling test, in
which a dose of radioactive-labeled B, , is administered orally, a low urinary excre-
tion is found, even when intrinsic factor is given together with the test dose of B, ,,
when the ileum is diseased or absent.

Fecal fat is valuable for the diagnosis of steatorrhea. A qualatative test in which
a smear of suspected stool is stained with a fat stain is useful as a rough screening
test. For quantatation, a 72-h stool collection, while the patient ingests a diet rea-
sonably normal in fat content, is performed. Fat excretion of more than 6 grams/
day is abnormal.

Breath tests are a recent innovation that may prove valuable to clinicians. De-
veloped first to study the enterohepatic circulation of bile acids, the test substance
is marked with radioactive '#C. If absorbed, the substance is metabolized, 14CO,
is formed, and is measured in the breath. 13C stable isotopes, measured by mass
spectrophotometry, can also be used as markers. The absorption of other sub-
stances besides bile acids can be studied by breath tests. !*C-labeled fats and fatty
acids, if proven reliable, may eliminate the need for stool collections. Breath tests
for impaired disaccharide digestion have been developed. The undigested material
enters the colon where bacterial fermentation occurs. Hydrogen is produced, ab-
sorbed, and then measured in the breath by chromatography.

Small intestinal biopsy has been of great value in developing concepts of small
intestinal disease and in their diagnosis. Suction biopsy is necessary in order to ac-
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quire a specimen adequate in size to study the villous architecture. Certain abnor-
malities are pathognomonic, while others may be compatible with several diseases.
Still others are patchy and diagnostic material cannot consistently be obtained.

Hormones and hormone-like agents may produce secretory diarrhea. Some of
these substances are produced by tumors. Serum and resected tumor tissue can be
assayed for these substances, which include VIP, GIP, serotonin, glucagon, pros-
taglandins, and others. Some of these assays are not readily available, only being
performed in specialized laboratories.

III. Diarrhea

Diarrhea may be due to disorders involving small intestine, large intestine, or both.
The role of the small intestine is being increasingly appreciated. Diarrhea is best
defined in terms of stool volume and not frequency of bowel movement (KREJS and
FORDTRAN 1978). Above 200 ml/day is abnormal. In small bowel diarrhea, how-
ever, the stool volume is usually large, much over the above minimal figure, and
usually not bloody. There are four basic mechanisms for diarrhea, although in any
one patient several mechanisms may be operative. Osmotic diarrhea is due to large
amounts of poorly absorbable osmotically active substances in the lumen. Secre-
tory diarrhea is due either to active ion secretion into the lumen by the mucosal
cell or to increased hydrostatic and tissue pressure. Abnormal motility may also
cause or contribute to diarrhea. Loss or diminution of normal active ion absorp-
tion is another mechanism that may contribute to diarrhea.

Bacteria are responsible for many if not most instances of acute self-limiting
diarrhea (BRANDBORG 1978 b). Since the symptoms subside quickly, a precise diag-
nosis is usually not made. Bacterial toxins have been shown to mediate the diarrhea
in many instances. In cholera, the organism produces a toxin which activates ad-
enyl cyclase and increases cyclic AMP, which in turn increases ion secretion into
the lumen. Toxogenic E. coli, responsible for the majority of instances of “traveler’s
diarrhea,” produces two toxins, one of which increases adenyl cyclase. Other bac-
teria, including Shigella, staphylococci, and Clostridium perfringens, produce a
toxin which is cytotoxic. In many instances, the mechanism of the diarrhea is un-
known, and a toxin may not be involved. There may be direct penetration of the
epithelium by the bacteria. In some instances a combination of mechanisms may
be involved.

New bacteria capable of producing diarrhea have been identified in recent
years. Yersinia may produce an ulcerative enteritis. The symptoms of nonbloody
diarrhea and abdominal pain may be brief, or last for weeks or months. They may
simulate acute appendicitis or nonspecific regional enteritis (Crohn’s disease).
Campylobacter may also infect the small bowel, producing an acute enteritis that
may last for several weeks (SKIRROW 1977). In some epidemics, this organism has
been cultured from the stool in a significant number of patients.

Viral agents have been identified as the cause of diarrhea in several epidemics,
the agent frequently being named for the location of the outbreak (BRANDBORG
1978 b). The disease is usually short and self-limiting. In adults, parvovirus-like
agents have been identified.
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Parasitic agents usually produce chronic diarrhea. Their incidence appears to
be increasing, perhaps because of increased travel in recent years. Also, anal-oral
venereal transmission may have increased the endemic incidence, particularly in
promiscuous male homosexuals (MILDVAN et al. 1977). While amebae usually in-
vade the colon, at least initially, Giardia lamblia is primarily an upper small intes-
tinal parasite which produces diarrhea and steatorrhea. The parasite may not be
found in the stool. Small intestinal aspiration or biopsy may be required to dem-
onstrate the organism.

IV. Diseases of the Small Bowel
1. Regional Granulomatous Enteritis

Regional granulomatous enteritis (Crohn’s disease) appears to be increasing in in-
cidence (KIRSNER 1978). While most commonly making its appearance in early
adulthood, it may first appear in the aged. Since it is chronic and the majority of
patients live with it for many years, it presents management problems in the older
patient no matter at what age it initially manifests itself. Its cause is unknown. In-
fectious agents, particularly viruses, have been suspected, especially in the light of
evidence for a transmissible agent. Altered immune mechanisms may also play a
role. Since in many patients there are overlapping features with ulcerative colitis,
it has not been established whether these are separate diseases, or different mani-
festations of the same disease.

The clinical features and course, extremely variable from patient to patient, are
characterized by remissions and exacerbations, but often also by gradual pro-
gression of the disease (Bockus 1976). Nonbloody diarrhea, abdominal pain, fe-
ver, malaise, and weight loss dominate the clinical picture. Systemic manifestations
such as arthritis, iritis, and erythema nodosum may also be present. Fistulas and
other complications in the perineal area frequently occur. Obstruction may super-
vene.

Therapy with sulfasalazine and steroids is superior to a placebo in controlled
trials. The role of immunosuppressive agents is uncertain. Surgery is reserved either
for complications or intractable disease because of the high rate of recurrence. Ad-
vanced age, per se, is not a contraindication to surgery including ileostomy. De-
spite recurrence, most patients are improved by operation, either because of a long
disease-free interval, or an amelioration of the symptoms and course.

2. Vascular Diseases

Vascular problems of the small intestine are of particular concern among elderly
patients, because of the high incidence of arteriosclerosis (KAIRALUOMA et al.
1977). The clinical situation will be determined by which vessels are involved, the
extent of involvement in terms of how much, if any, blood flow is still occurring,
and how rapidly the vascular obstruction occurs. The vascular syndromes can be
divided into acute and chronic.

Acute vascular occlusion usually leads to intestinal infarction. The most com-
mon etiology is arterial thrombosis due to atherosclerosis, which usually occurs in
the most proximal segment of the artery near its take off from the aorta. Arterial
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embolism is another common cause. Bowel infarction without major vessel occlu-
sion occurs frequently, probably due to low flow to the intestine secondary to
shock and/or congestive heart failure. Digitalis may also reduce mesenteric vascu-
lar flow. Dissecting aneurysm of the aorta and venous occlusion secondary to
blood dyscrasia or tumor also may result in infarction. Occasionally, arteritis may
present as acute intestinal infarction. The clinical picture is dominated by severe
abdominal pain. Especially in the early phase, there may be a paucity of abnormal
physical findings in relation to the severity of the pain. Intestinal infarction should
be suspected in elderly patients with symptoms of an acute abdomen, especially in
cardiac patients. Early diagnosis, rapid support, and aggressive surgical treatment
are important management principles.

Chronic intestinal ischemia sometimes occurs, producing a syndrome of ab-
dominal angina (SpPIrRO 1977 b). Usually more than one of the three major splanch-
nic vessels are involved in this syndrome. The patient experiences pain, usually 15
to 30 min after eating. The pain may last several hours. Patients may develop a fear
of eating and lose a great deal of weight. Mild to moderate malabsorption may oc-
cur. Angiography shows narrowing of more than 50% in at least two vessels. Sur-
gery frequently results in relief of both symptoms and malabsorption.

3. Maldigestion due to Gastric Surgery

Maldigestion secondary to gastric surgery is important in elderly patients. The
causes include accelerated gastric emptying, incoordination between gastric empty-
ing and biliary and pancreatic secretion, reduced pancreatic stimulation, dimin-
ished luminal bile salt concentration, altered intestinal transit time, and impaired
gastric dispersion of solid food. There may also be bacterial overgrowth in an af-
ferent loop. Despite all these factors, diminished food intake is still the most impor-
tant cause of weight loss after gastric surgery.

4. Disaccharidase Deficiencies

Disaccharidase deficiencies are due to defects at the brush border cell surface of
enzymes necessary for the complete digestion of carbohydrates (DONALDSON
1978 a). The most common is acquired lactase deficiency, which may be either pri-
mary or secondary. The primary variety usually makes its appearance in early
adulthood and persists throughout life. The secondary type may complicate a wide
variety of other intestinal diseases. These patients cannot tolerate milk, although
the severity of the deficiency and resulting milk intolerance may vary. The undi-
gested lactose passes into the colon where bacterial fermentation occurs. Cramps
and diarrhea result. Therapy involves avoiding milk products, although a commer-
cial preparation of lactase is available for the treatment of milk prior to ingestion.
Of the other disaccharidase deficiencies, which are all uncommon, sucrase deficien-
cy is the most frequently encountered.

5. Gluten-Sensitive Enteropathy

Gluten-sensitive enteropathy, also known as nontropical sprue, is identical to
celiac disease in childhood (TRIER 1978 a). Sometimes, however, it may be diag-
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nosed for the first time in elderly patients. The disease is caused by the interaction
of peptides from wheat, rye, barley, and sometimes oats with the intestinal mucosa.
Experimental data from animals, the increase in plasma cells in the lamina propria,
and the association with HLA-B8 and HLA-DW3, all suggest that an immunologic
mechanism is operative. In addition to the clinical and laboratory evidence for
malabsorption, the typical, but not specific, findings of villous atrophy, elongated
crypts, and increased plasma cells in the lamina propria are found on small bowel
biopsy. Removal of gluten from the diet is sufficient therapy for most patients. A
few are refractory to this, but may respond to steroids, while occasional patients
are encountered who are refractory to all therapy. There is an increased incidence
of small intestinal lymphoma and carcinoma in these patients.

6. Bacterial Overgrowth Syndromes

Bacterial overgrowth syndrome may occur following abdominal surgery, with
structural abnormalities of the intestine, and with small intestinal motor abnor-
malities. In the elderly, it may occur without an anatomic cause (ROBERTS et al.
1977). The common denominator for bacterial overgrowth in areas of the bowel
where there are usually very few organisms is stasis or recirculation of intestinal
contents. The pathophysiology is not completely understood. Steatorrhea is pro-
duced through the effect of bacteria on bile salts which are deconjugated and de-
hydroxylated (DONALDSON 1978 b). Whether the defect is loss of normal bile salts
which are necessary for micelle formation, or the toxic effect of altered bile salts
is not clear. B-12 absorption is decreased because the bacteria take it up, making
it unavailable to the host. Tests useful in diagnosis, in addition to the usual tests
of malabsorption, include an abnormal Schilling test not corrected by intrinsic fac-
tor, an abnormal bile acid breath test, and an abnormal bacterial colony count in
fluid aspirated from the small intestine. Therapy with a variety of broad spectrum
antibiotics is usually successful. Surgical resection of stagnant areas may be neces-
sary.

7. Systemic Diseases Involving the Small Intestine

In certain systemic diseases involving the small bowel, particularly scleroderma, di-
abetes, and amyloidosis, in which there are motor abnormalities, bacterial over-
growth occurs in many instances (GRAY 1978 b). Broad spectrum antibiotic thera-
py has been found to improve the malabsorption not infrequently. Other factors,
however, many of which have not been elucidated, may be operative in these dis-
eases. Other systemic diseases which may sometimes have malabsorption as a fea-
ture and in which the mechanism is not completely clear, include collagen vascular
discases other than scleroderma, congestive heart failure, and severe malnutrition
from any cause.

8. Malabsorption due to Drug Ingestion

Drug ingestion may produce malabsorption (GRAY 1978¢). Incriminated agents
include ethanol and antibiotics, particularly oral neomycin. Diphenylhydantoin in-
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terferes with folate absorption. Cathartic-induced rapid transit may also cause
malabsorption.

9. Immunologic Deficiency Associated with Malabsorption

Immunologic deficiency syndromes may sometimes be associated with malabsorp-
tion, villous atrophy, and abnormal small bowel X-rays (MARSHAK 1975). The ex-
act relationship is not clear. Giardiasis has been found to be present in many of
these patients. The absence of plasma cells in the lamina propria is pathnog-
nomonic of this condition.

10. Whipple’s Disease

Whipple’s disease is of interest because it appears to be a malabsorptive disease
produced by bacteria (TRIER 1978 b). The periodic-acid-Schiff-positive material in
macrophages has been shown to be destroyed bacteria. This formerly uniformly fa-
tal disease responds to antibiotic treatment.

11. Short Bowel Syndrome

Short bowel syndrome after intestinal resection is an important cause of malab-
sorption in the elderly beause of the incidence of mesenteric infarction discussed
above. The morbidity is related to the site and extent of resection (WESER 1976).
Jejunal resection is tolerated better than ileal resection because the ileum has the
capacity to adapt and is the site of bile acid absorption. As much as a 50% resection
of the proximal jejunum and midbowel is fairly well tolerated. An intact ileocecal
valve is important. The morbidity and mortality rise markedly if it is resected. The
duodenum is also essential. If the patient survives the acute episode, hyperplasia
of the remaining bowel results in adaptive changes.

12. Tumors

Tumors of the small intestine account for 5% or less of all bowel tumors (O’BRIEN
1978). Why this region is relatively resistant to neoplasm is unclear. The majority
are discovered in patients over the age of 50.

a) Adenocarcinoma

Among malignant tumors, adenocarcinoma is the most frequent. Most of them oc-
cur in the upper small intestine within 25 cm of the ligament of Treitz. Abdominal
pain and bleeding are the most common symptoms. An abdominal mass may be
present. Partial or complete obstruction may occur. Because of the relative rarity
of the lesion, there is frequently delay from onset of symptoms to diagnosis.
Radiology both with barium and angiography are helpful in diagnosis. Fiberoptic
examination of the small bowel is still not practical except for the first portion of
the duodenum. The prognosis is usually poor although a twenty percent 5-year sur-
vival has been reported with surgery.
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b) Lymphoma

Primary lymphoma is the next most frequent malignancy (TRIER 1978c). A single
lesion is found most often, but in about 20%-25%, multiple lesions occur. Some-
times a large segment of bowel is involved, and malabsorption is produced. They
occur mostly in ileum and jejunum. Usually the duodenum is spared. Sometimes
the bowel is involved secondarily when lymphoma is disseminated. The peak age
of occurrence is about a decade earlier than adenocarcinoma. The symptoms, how-
ever, are similar. Therapy depends on the extent of intestinal involvement, and
whether or not there is extraintestinal involvement. Surgical resection produces the
best results when the disease is localized, with a 5-year cure rate of 50%-75%. If
disease involves adjacent tissue, postoperative radiotherapy or chemotherapy is
used. Some physicians advise postoperative therapy with all lymphomas. With dif-
fuse or disseminated disease the prognosis is much poorer. Radiotherapy and/or
chemotherapy, with and without surgery are used. Hodgkin’s lymphoma of the
small intestine is much less common than non-Hodgkin’s lymphoma. It is more
likely to produce obstructive symptoms because of its greater tendency to produce
a desmoplastic reaction.

¢) Leiomyosarcoma

Leiomyosarcomas are next in frequency after adenocarcinomas and lymphomas
(O’BrieN 1978). They occur more in the distal small intestine than the proximal.
As in other malignancies, they produce pain and bleeding, but are more likely to
produce a palpable mass. Therapy is surgical, and S-year survivals approaching
50% are reported. Rarely other histologic elements of the small intestine may give
rise to malignancy.

d) Premalignant Lesions

Premalignant lesions of the small intestine have been identified. In regional enteri-
tis, especially where bypassed segments are present, there is an increased incidence
of adenocarcinoma. The Peutz-Jeghers syndrome has also been reported to show
an increased incidence of both adenocarcinoma and lymphoma. In Middle Eastern
countries particularly, but also in other places, Alpha Chain disease is accom-
panied by an increase in diffuse intestinal lymphoma.

e) Carcinoid Tumors

Carcinoid tumors are intermediate between benign and malignant. They arise in
the area of the embryologic midgut, from midduodenum to midtransverse colon,
the appendix being the most common location. In the absence of metastases and
the carcinoid syndrome, most are silent, and are discovered incidently at surgery.
The larger the tumor, the more likely it is to metastasize. The carcinoid syndrome
is associated with tumors that have metastasized, especially to the liver. A variety
of chemical substances have been isolated from the tumor, which are responsible
for the symptoms, which can often be managed by a variety of drugs. The
metastatic tumor itself is often indolent in its course, and may sometimes respond
to chemotherapy.
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f) Benign Tumors

Benign tumors are often asymptomatic, and are discovered incidently at surgery
or on autopsy. Adenomas, leiomyomas, and lipomas are the most common. Fi-
bromas and angiomas are less common, and others are rare. Symptoms, when pres-
ent, are usually related to gross structure and location in the bowel. Bleeding may
occur. They are least common in the duodenum, and increase in frequency toward
the ileum. Those beyond the ligament of Treitz may produce intussusception.

g) Telangiectasia and Angiodysplasia

Telangiectasia of the small intestine are not tumors, but vascular malformations
which may be single or multiple, hereditary or nonhereditary. Their importance is
that they may sometimes be a source of massive and repeated hemorrhage. They
can sometimes be identified by angiography during the bleeding episode. Although
angiodysplastic lesions occur mostly in the ileum and ascending colon, they may
possibly occur in the small intestine. The spectrum of vascular malformations of
the bowel, and the separation of acquired from congenital lesions, both of which
may cause bleeding, are unsettled matters.

E. Exocrine Pancreas

I. The Aging Pancreas

There has been little study of age changes in the pancreas. Change in size with old
age in humans has not been noted, although the pancreas may be at a lower po-
sition, sometimes descending so that the papilla of Vater is below the level of L-3
vertebra (WEBSTER 1978 b). Duct hyperplasia has been reported. The proliferating
duct cells extend both into the lumen and between pancreatic lobules. This causes
duct obstruction and alveolar degeneration. Locules may be formed. Adipose tis-
sue invasion was also seen. In aged patients and at postmortem, retrograde pan-
creatography reveals dilated ducts and small cysts without evidence of obstruction.

In elderly people, a reduction in lipase in the duodenal juice has been reported
(WEBSTER 1978 b). Amylase, trypsin, total volume, and bicarbonate were not al-
tered. Response to stimulation of the pancreas by injections of pancreozymin and
secretin in terms of volume was not affected by age, but response to repeated stim-
ulation was diminished in the elderly.

II. Diagnostic Modalities
1. Radiography

Conventional radiography of the pancreas may sometimes be helpful. A flat plate
may show calcifications in the pancreas. Barium studies may show extrinsic pres-
sure on the duodenum or stomach. Extrinsic pressure on the duodenum can be
brought out more clearly with the use of hypotonic duodenography. For identify-
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ing small masses, sonography, and computerized axial tomography have been ma-
jor advances. Sonography is valuable for the differential diagnosis of extrahepatic
jaundice which, in the elderly, is often due to carcinoma of the pancreas. Com-
puterized axial tomography is valuable for detecting tumors of the body and tail
of the pancreas in the nonjaundiced patient. The procedure can be used to guide
a needle into the pancreatic tumor and obtain an aspiration biopsy. Angiography
is useful for detecting islet cell tumors, which are frequently highly vascular. It is
also of use to determine if a pancreatic carcinoma has invaded blood vessels, and
is, therefore, unresectable for cure.

2. Endoscopic Retrograde Pancreatography

Endoscopic retrograde pancreatography may be done alone or in conjunction with
cholangiography. A cannula is inserted through the endoscope and is positioned
opposite the ampulla of Vater, and into the opening of the duct. Dye is injected,
the cannula is removed, and X-rays are obtained. The procedure is contraindicated
in acute pancreatitis, but may be very helpful in the diagnosis of chronic pancreati-
tis, pseudocysts, and tumors.

3. Function Tests

Function tests of the pancreas are performed by insertion of a double lumen tube,
so that pure duodenal juice is collected through one lumen. After stimulation of
the pancreas by injection of secretin, pancreozymin, or both, the juice is collected,
volume measured, and bicarbonate and enzyme concentration measured. In tu-
mor, volume is frequently diminished, while in chronic pancreatitis, bicarbonate,
and enzyme concentrations are diminished. Cytologic study of material obtained
at time of this test or at endoscopic retrograde pancreatography may be helpful in
the diagnosis of malignancy.

Attempts have been made to develop tubeless function tests, which would be
simpler to perform and of less discomfort to the patient. A test using N-benzoyl-
L-tyrosyl- P-aminobenzoic acid, which is split by chymotrypsin, has been developed
(IMAMURA et al. 1978). If sufficient chymotrypsin is present, P-aminobenzoic acid
is split off, and absorbed. It is then excreted in the urine, where it is measured.

Stool measurements of pancreatic enzymes are not helpful in adults. Since pan-
creatic insufficiency produces steatorrhea, qualitative and quantitative measure-
ment of fecal fat is of value. Breath tests using C!*-labeled fat and fatty acid can
be used. Pancreatic insufficiency causes intolerance to fat, but fatty acids can be
absorbed. In small bowel steatorrhea, both fat and fatty acids are not tolerated.
This differential can be used both in stool analysis and in breath tests.

Blood and urine levels of amylase and lipase are valuable in the diagnosis of
acute pancreatitis. Since blood amylase is elevated in other conditions, attempts
have been made to find a more specific measurement. The ratio of urinary amylase
clearance to creatinine clearance appears to be more specific, although not abso-
lutely so. The ratio may be elevated in several other conditions.
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II1. Diseases
1. Acute Pancreatitis

Acute pancreatitis may occur at any age, and is associated with a variety of etio-
logic factors. In elderly patients, the association with biliary tract disease is more
frequent than in younger patients (WEBSTER 1978 b). Postoperative pancreatitis is
also more common in the elderly. Other associations such as alcoholism, hyper-
parathyroidism, and idiopathy seem not to be age related. Since elderly patients
are frequently on medication, drug-associated pancreatitis may occur. Incrimi-
nated substances that are important in elderly patients include corticosteroids,
thiazide diuretics, furosemide, isoniazid, azathioprine, and anticoagulants.

The clinical presentation in the elderly may be different. Silent attacks are more
common, the diagnosis being made at postmortem. Alterations of consciousness
are common. As in younger people, pain, nausea, and vomiting are common.
When hypotension occurs, cardiac and cerebral complications may occur in the
aged. This contributes to the increased mortality in the elderly.

Acute edematous pancreatitis can usually be managed medically by analgesics
and by maintaining the patient with intravenous fluid replacement and nothing by
mouth. Nasogastric intubation and antibiotics are not of value in the mild to mod-
erate case. In acute hemorrhagic pancreatitis, there is a high mortality with medical
therapy, even when antibiotics and intubation are used. Peritoneal lavage, surgical
drainage and perhaps pancreatic resection may be of value. Surgery is important
if a pancreatic abscess develops. It is also important for management of a pseudo-
cyst or pancreatic ascites.

2. Chronic Pancreatitis

Chronic pancreatitis may be of the relapsing kind, in which there are repeated acute
attacks; it may present with chronic pain, or it may occur with little or no early
symptoms, so that the initial manifestations are related to the maldigestion of pan-
creatic enzyme insufficiency (REBER 1978). Since pancreatic insufficiency probably
takes many years to develop, it is seen in older, rather than younger patients. As
with acute pancreatitis, chronic pancreatitis is most often associated with alco-
holism and cholelithiasis. Trauma, malnutrition, and hyperparathyroidism are less
common causes. Calcification of the pancreas is seen in about 30% of patients.

Pancreatic insufficiency does not occur until 90% of the secretory capacity is
lost. Steatorrhea is the most prominent manifestation. Weight loss occurs in most
patients. Both steatorrhea and weight loss are controlled by oral administration of
pancreatic extracts containing the missing enzymes. Frequency of administration
and potency of preparation used may be important to achieve optimal response.
Concomitant use of antacids and/or cimetidine to suppress acid secretion can be
important, since pancreatic enzymes are pH-dependent and most active in a slight-
ly alkaline medium.

Complications of acute and chronic pancreatitis include pseudocyst formation,
due to tissue necrosis and ductal obstruction. Since they may rupture, bleed, or be-
come infected, it is suggested that if they do not resolve spontaneously in 4-6
weeks, surgery is indicated.
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Jaundice may occur in acute and chronic pancreatitis. Usually it is mild and
subsides spontaneously. Less commonly, the edematous, inflammed head of the
pancreas may compress the distal common bile duct. Occasionally surgery is nec-
essary to decompress the duct.

Pancreatic ascites is sometimes seen, the result of a persistent leak of pancreatic
juice from a pseudocyst or torn duct. The ascites is usually massive. If the ascites
does not subside with parenteral alimentation, surgery is necessary.

Diabetes is seen in many patients with chronic pancreatitis, especially in the
presence of pancreatic insufficiency. The diabetes is usually mild and not associ-
ated with the complications of diabetes but occasionally may be severe.

3. Tumors

a) Adenocarcinoma

Adenocarcinomas arising from duct cells are the most common malignant tumor
of the pancreas, and present a major problem in aged patients (MELNYK 1978).
Their incidence is clearly rising. The reasons for the rise are unknown. Some sus-
pected causes are cigarette smoking, dietary habits, and chemical carcinogens.
Whether chronic pancreatitis and diabetes are precursors is still not settled, al-
though some evidence links these diseases. It is slightly more common in men than
women. The incidence of other malignant tumors of the pancreas is less than 4%.

The symptoms depend on the location of the tumor whether in the head of the
pancreas or body and tail. In the latter site, pain and weight loss predominate; in
the former site jaundice is also present. Sometimes unusual clinical syndromes are
encountered. These include acute cholecystitis and pancreatitis, peptic ulcer syn-
drome, neuropsychiatric disturbances, pulmonary manifestations, arthritis, skin
nodules, and diabetes. Since the pancreas is retroperitoneal, a mass may not be pal-
pated until late in the course. This may delay the diagnosis, especially of body and
tail lesions. It is hoped that the newer diagnostic technics of computerized axial
tomography and sonography will detect pancreatic masses earlier than before.

The course of pancreatic carcinoma is usually brief, rapidly progressive, and
downhill. At surgery, only about 14% are resectable and only about 2% survive
5 years. In many series there are no 5-year survivors. Palliative surgery has a role.
Jaundice can be relieved by an anastomosis of the gall bladder or common duct
to the intestine. Gastroenterostomy will palliate the duodenal obstruction which
may be encountered toward the end. The nonoperative treatment involves the con-
trol of pain with analgesics and nerve blocks. Roentgen therapy and chemotherapy
are used in an attempt to control tumor growth. Although recognized as among
the least responsive tumors to chemotherapy, a few patients may respond to com-
bined 5-fluorouracil and nitrosourea compounds.

b) Islet Cell Tumors

Pancreatic islet cell tumors have been of increasing interest in recent years. They
occur in all age groups and are not common. They are thought to be from cells hav-
ing their origin in the embryonic neural crest (HAUBRICH and BERK 1976). With
other progeny of embryonic neural crest cells, they have the capacity to concentrate
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and decarboxylate precursors of certain biogenic amines. They are referred to as
APUD (amine precursor uptake and decarboxylation) cells. Whether benign or
malignant, cytologically and histologically they appear similar. Their hormonal ac-
tivity is more life threatening than the tumor bulk. Diagnosis and treatment depend
largely on delineating and controlling this hormonal activity. Insulinomas, the
most common, were the first to be clinically recognized. They may occur as an iso-
lated entity or as part of the multiple endocrine adenomatosis syndromes (MEA).
Gastrinomas produce the Zollinger-Ellison syndrome, which has both ulcerogenic
and diarrheagenic features. The ulcerogenic potential, which in the short run is
more life threatening than the slow growing tumor, was in the past treated by total
gastrectomy. More recently it has been controlled by the combined use of ci-
metidine, an H, antihistamine, and anticholinergic drugs. Both insulinomas and
gastrinomas sometimes respond temporarily to chemotherapy. Streptozotocin
alone and in combination with 5-fluorouracil has been used. Tumors producing
vasoactive intestinal polypeptide (VIP) result in a large volume watery diarrhea.
Glucagonomas, a rare tumor, produce both diabetes and a necrolytic migratory
cutaneous erythema resembling pemphigus. Single islet cell tumors may elaborate
multiple hormones, some of which are inappropriate to the pancreas but consistent
with the concept of islet cells being derived from multipotential cells.

¢) Benign Tumors

Benign tumors of the pancreas are uncommon. They may be solid or cystic. Often
discovered incidentally at surgery, they may sometimes grow large enough to be
palpable and cause symptoms. Surgical removal is usually curative.

References

Almy TP (1978) The gastrointestinal tract in man under stress. In: Sleisenger MH, Fordtran
JS (eds) Gastrointestinal disease, 2 nd edn. WB Saunders Co, Philadelphia London To-
ronto, p 9

Andrews GR, Haneman B, Arnold BJ, Copper Booth J, Taylor K (1967) Atrophic gastritis
in the aged. Aust Ann Med 16:230-235

Belber JB (1978) Gastroscopy and duodenoscopy. In: Sleisenger MH, Fordtran JS (eds) Ga-
strointestinal disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto, p 697

Bockus HL (1976) Regional enteritis (Crohn’s disease): considerations of etiology and pa-
thogenesis. Am J Gastroenterol 69:253-27t

Brandborg LL (1978 a) Polyps, tumors, cancer of the stomach. In: Sleisenger MH, Fordtran
JS (eds) Gastrointestinal disease, 2nd edn. WB Saunders Co, Philadelphia London To-
ronto, p 752

Brandborg LL (1978 b) Other infectious, inflammatory, and miscellaneous diseases. In: Slei-
senger MH, Fordtran JS (eds) Gastrointestinal disease, 2 nd edn. WB Saunders Co, Phil-
adelphia London Toronto, p 1010

Bryk D, Elguezabal A (1975) Roentgen problems in evaluating the atrophic stomach of the
elderly. Am J Roentgenol Radium Ther Nucl Med 123:236-241

Curth HO (1971) Cutaneous manifestations associated with malignant internal diseases. In:
Fitzpatrick TB, Arndt KA, Clark WH, Eisen AZ, Vaughan JH (eds) Dermatology in
general medicine. McGraw-Hill Book Co, New York, p 1561

Donaldson RM Jr (1978 a) Carbohydrate intolerance. In: Sleisenger MH, Fordtran JS (eds)
Gastrointestinal disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto,
p 1181



28 A.M. GELB and B. STRAUS

Donaldson RM Jr (1978 b) The relation of enteric bacterial populations to gastrointestinal
function and disease. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal disease, 2nd
edn. WB Saunders Co, Philadelphia London Toronto, p 79

Goldberg HI (1978) Radiography of the small bowel. In: Sleisenger MH, Fordtran JS (eds)
Gastrointestinal disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto,
p 1010

Gray GM (1978a) Maldigestion and malabsorption: clinical manifestations and specific
diagnosis. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal disease, 2nd edn. WB
Saunders Co, Philadelphia London Toronto, p 272

Gray GM (1978 b) Maldigestion and malabsorption: clinical manifestations and specific
diagnosis. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal disease, 2nd edn. WB
Saunders Co, Philadelphia London Toronto, p 291

Gray GM (1978 ¢) Maldigestion and malabsorption: clinical manifestations and specific dia-
gnosis. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal disease, 2nd edn. WB
Saunders Co, Philadelphia London Toronto, p 292

Hass JF, Schottenfeld D (1978 a) Gastrointestinal tract cancer. In: Lipkin M, Good RA
(eds). Plenum Medical Book Co, New York London, p 145

Hass JF, Schottenfeld D (1978 b) Epidemiology of gastric cancer. In: Lipkin M, Good RA
(eds) Gastrointestinal tract cancer. Plenum, New York London, p 173

Haubrich WS, Berk JE (1976) Medical aspects of endocrine tumors. In: Bockus HL (ed) Ga-
stroenterology, vol 3, 3rd edn. WB Saunders Co, Philadelphia London Toronto, p 1130

Hightower NC (1974) Diagnostic tools in study of the esophagus. In: Bockus HL (ed) Ga-
stroenterology, vol 1, 3rd edn. WB Saunders Co, Philadelphia London Toronto, p 143

Hollis JB, Castell DO (1974) Esophageal function in elderly men: A new look at ,,presbye-
sophagus.“ Ann Intern Med 80:371-374

Imamura K, Nakamura T, Miyazawa T, Abe Y, Kobayashi M, Takebe K (1978) Oral ad-
ministration of chymotrypsin labile peptide for a new test of exocrine pancreatic functi-
on (PFT) in comparison with pancreozymin-secretin test. Am J Gastroenterol 69:572—
578

Jacobsohn WZ, Levy A (1977) Endoscopy of upper gastrointestinal tract is feasible and safe
in elderly patients. Geriatrics (Jan) 80-83

Jeffries GH (1978) Gastritis. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal disease,
2nd edn. WB Saunders Co, Philadelphia London Toronto, p 734

Kairaluoma MI, Karkola P, Heikkimen E, Huttunen R, Mokka REM, Larmi TKJ (1977)
Mesenteric infarction. Am J Surg 133:188-193

Katz D, Pitchumoni CS (1973) Management of the hiatal hernia-esophagitis complex in the
elderly. Geriatrics (Oct) p 84-87

Kirsner JB (1978) Inflammatory bowel disease: considerations of etiology and pathogenesis.
Am J Gastroenterol 69:253-271

Krejs GJ, Fordtran JS (1978) Physiology and pathophysiology of ion and water movement
in the human intestine. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal disease,
2nd edn. WB Saunders Co, Philadelphia London Toronto, p 313

Levrat M, Pasquier J, Tissot A (1966) Peptic ulcer in patients over 60: experience in 287 ca-
ses. Am J Dig Dis 2:279-285

Marshak RH, Hazzi C, Lindner AE, Maklansky D (1975) The small bowel in immunoglo-
bulin deficiency syndromes. Am J Gastroenterol 64:59-73

McGuigan JE (1978) The Zollinger-Ellison syndrome. In: Sleisenger MH, Fordtran JS (eds)
Gastrointestinal disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto,
p 867

Melnyk CS (1978) Carcinoma of the pancreas. In: Sleisenger MH, Fordtran JS (eds) Ga-
strointestinal disease, 2 nd edn. WB Saunders Co, Philadelphia London Toronto, p 1457

Mildvan D, Gelb AM, William D (1977) Venereal transmission of enteric pathogens in male
homosexuals. JAMA 238:1387-1389

Mohansingh P (1976) Mortality of oesophagal surgery in the elderly. Br J Surg 63:579-580

Montgomery RD, Haeny MR, Ross IN, Sammons HG, Barford AV, Balakrishnan S, May-
er PP, Culank LS, Field J, Gosling P (1978) The aging gut: a study of intestinal absorp-
tion in relation to nutrition in the elderly. Guart J Med: New series 47(No186):197-211



The Upper Gastrointestinal Tract 29

Narayanan M, Steinheber FU (1976) The changing face of peptic ulcer in the elderly. Med
Clin North Am 60:1159-1172

O’Brien TF Jr (1978) Primary tumors and vascular malformations. In: Schleisenger MH,
Fordtran JS (eds) Gastrointestinal disease, 2nd edn. WB Saunders Co, Philadelphia
London Toronto, p 1124

Palmer WL (1974) Carcinoma of the stomach. In: Bockus HL (ed) Gastroenterology, vol 1,
3rd edn. WB Saunders Co, Philadelphia London Toronto, p 950

Pitcher JL (1973) Dysphagia in the elderly: causes and diagnosis. Geriatrics (Oct) p 64-69

Pope CE II (1978 a) Symptoms of esophageal disease. In: Sleisenger MH, Fordtran JS (eds)
Gastrointestinal disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto,
p 196

Pope CE II (1978 b) Motor disorders. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal
disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto, p 513

Pope CE II (1978 ¢c) Motor disorders. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal
disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto, p 514

Pope CE II (1978 d) Motor disorders. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal
disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto, p 574

Raffin SB (1978) Bezoars. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal disease,
2nd edn. WB Saunders Co, Philadelphia London Toronto, p 787

Reber HA (1978) Chronic pancreatitis. In: Sleisenger MH, Fordtran JS (eds) Gastrointesti-
nal disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto, p 1439

Roberts SH, James O, Jarvis EH (1977) Bacterial overgrowth syndrome without ,,bind
loop:* a cause for malnutrition in the elderly. Lancet I1:1193-1195

Schuster M (1978 a) Disorders of the aging GI system. In: Reichel W (ed) The geriatric pa-
tient. HP Publishing Co, New York, p 73

Schuster MM (1978 b) Disorders of the aging GI system. In: Reichel W (ed) The geriatric
patient. HP Publishing Co, New York, p 77

Skirrow MB (1977) Campylobacter enteritis: a ,,new* disease. Brit Med J 2:9-11

Sklar M (1978) Gastrointestinal diseases in the aged. In: Reichel W (ed) Clinical aspects of
aging. The William and Wilkins Co, Baltimore, p 173

Spiro HM (1977a) Clinical gastroenterology, 2nd edn. Macmillan Publishing Co, New
York Toronto London, p 86-92

Spiro HM (1977b) Clinical gastroenterology, 2nd edn. Macmillan, New York Toronto
London, p 451

Straus B (1979) Disorders of the digestive system. In: Rossman I (ed) Clinical geriatrics, 2nd
edn. JB Lippincott Co, Philadelphia Toronto, p 266

Sturdevant RAL, Walsh JH (1978) Duodenal ulcer. In: Sleisenger MH, Fordtran JS (eds)
Gastrointestinal disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto,
p 852

Trier JS (1978 a) Celiac sprue disease. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal
disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto, p 1029

Trier JS (1978 b) Whipple’s disease. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal
disease, 2nd edn. WB Saunders Co, Philadelphia London Toronto, p 1103

Trier JS (1978 ¢c) Lymphoma. In: Sleisenger MH, Fordtran JS (eds) Gastrointestinal disease,
2nd edn. WB Saunders Co, Philadelphia London Toronto, p 1115

Vilardell F (1974) Chronic gastric disease and suction biopsy. In: Bockus HL (ed) Gastroen-
terology, vol 1, 3rd edn. WB Saunders Co, Philadelphia London Toronto, p 530, 543

Webster SGP (1978a) The pancreas and small bowel. In: Brocklehurst JC (ed) Textbook
of geriatric medicine and gerontology, 2nd edn. Churchill Livingstone, Edinburgh Lon-
don New York, p 358

Webster SGP (1978 b) The pancreas and small bowel. In: Brocklehurst JC (ed) Textbook
of geriatric medicine and gerontology, 2nd edn. Churchill Livingstone, Edinburgh Lon-
don New York, p 361

Weinstein EC, Kohn BS (1976) Paraesophageal hiatus hernia in the aged. J Am Geriatr Soc
24:37-40

Weser E (1976) The management of patients after small bowel resection. Gastroenterology
71:146-150



The Large Intestine

A.M.GELB and B. STRAUS

A. The Anatomy and Physiology of the Aging Large Intestine

There has been little study of the effects of aging on the colon. Reasoning that con-
stipation is a common problem in the elderly, it has been supposed that the aging
colon is atonic and atrophic (SCHUSTER 1978a). Autopsy study shows aging
changes consisting of mucosal atrophy, cellular infiltration of the lamina propria,
hypertrophy of the muscularis mucosa, atrophy of the muscularis propria, in-
creased connective tissue, and arteriolar sclerosis (BROCKLEHURST 1978 a). Arterio-
sclerosis develops in the mesenteric vessels and the celiac axis.

Study of the effects of aging on colonic motility has been minimal. Part of the
problem is methodological, i.e., measuring pressures in an open-ended cylinder.
Balloons and open-ended tubes have been used, as well as movement of radiopaque
markers. How to express the findings has been a problem. Clear-cut change in pres-
sures with aging has not been described. Since propulsion occurs mostly in physi-
cally active people, the lack of physical activity in the aged may contribute to con-
stipation (BROCKLEHURST 1978 b). Also, an increase with age in the amount of rec-
tal distention required to produce discomfort has been noted. The rectums of con-
stipated subjects were even less sensitive than others.

The appendix shows histologic changes, the lumen closing from the tip inward,
so that by age 50 it has been obliterated in half the population (SCHUSTER 1978 b).
The occurrence of diverticula increases with aging, starting at about age 40.

B. Diagnostic Modalities
I. Radiography

The barium enema remains a very important diagnostic modality. In the aged,
good preparation prior to the examination is of the utmost importance since resid-
ual fecal material may prevent a lesion from being detected, or be mistaken for one.
Good preparation may be difficult to achieve in the elderly, but is essential, nev-
ertheless. The preparation and barium enema may have to be repeated until a good
study is obtained. The acceptance of poor studies, which occurs only too frequent-
ly, leads to missed lesions. The right colon should be filled with sufficient barium
so that the appendix or terminal ileum is visualized. Otherwise, an obstructing le-
sion of the ascending colon may simulate the appearance of the cecum, and the le-
sion will have been missed.
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The air-barium double contrast technique for barium enemas is favored by
some radiologists. It allows study of mucosal detail, being especially valuable for
the detection of small polyps, and early inflammatory disease.

Because of the convolutions of the colon, which result in overlapping on the
X-ray film, the barium enema can be a very difficult examination for the radiol-
ogist. If the clinician has a strong suspicion of colonic disease, the examination
should be repeated, or endoscopy performed, despite an initial negative study.

I1. Endoscopy

Endoscopy with the rigid sigmoidoscope still remains an important examination
for the study of the rectum and lower sigmoid, despite the fact that in a significant
number of patients the scope cannot be fully inserted due to spasm and/or tortuos-
ity of the lumen. Flexible colonoscopy with the fiberoptic colonoscope, however,
has been a revolutionary development. Not only does it allow the entire colon to
be visualized in the majority of instances, depending on the skill of the examiner,
but it allows biopsy, cytologic brushing, and in the case of many polyps, complete
removal. The complication rate is low, and the procedure is well tolerated in the
elderly. Colonoscopy should not be regarded as a replacement for barium enema,
but rather as a complementary procedure. A lesion is sometimes missed by one
technique only to be discovered by the other.

Fiberoptic sigmoidoscopes have been developed. Their role has not yet been de-
lineated. The symptomatic patient needing endoscopy should have a complete col-
onoscopy. Perhaps the flexible sigmoidoscope will be of value for the screening of
asymptomatic people.

III. Fecal Examination

Fecal examination can provide a great deal of important information. Occult
blood testing of the stool using a commercially available impregnated guaiac slide
test is of value for screening asymptomatic populations for neoplasia (WINAWER
1980). The procedure must be done in a prescribed way to be reliable. Even a single
positive slide must be investigated with barium enema and/or colonoscopy.
Positives will be found in 1%-2% of people, of whom about 50% will have signif-
icant neoplasia.

In patients with diarrhea, the volume of stool, normally 100-200 ml/day, may
be important to measure. To define diarrhea in terms of stool volume is probably
more accurate than in terms of frequency of stool, which can be very variable. The
consistency is affected by diet, which may also alter the color.

Microscopic examination of the stool can be very helpful. Staining for fat gives
a clue to steatorrhea. The presence of leukocytes suggests inflammatory disease.

Bacterial culture of the stool, and examination for parasites and ova are impor-
tant for the diagnosis of diarrheal states. Three-day stool collections for fat mea-
surement are still important for the precise measurement of steatorrhea. Perhaps
in the future they will be replaced by breath tests using labeled fats and fatty acids.
Electrolyte content and osmolality of the stool may sometimes be of value in the
diagnosis of large volume diarrhea of obscure etiology.
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C. Diseases of the Large Intestine

I. Functional Bowel Disorders
1. Irritable Bowel Syndrome

The irritable bowel syndrome involves a variety of disorders of bowel function,
chronic, and recurrent, often associated with stress and emotional tension (ALMY
1978). Other terms include spastic colon and spastic colitis. The latter is a poor
term since it is a noninflammatory disorder. Most emphasis has been on the colon,
but the upper bowel can be involved. It affects people of all ages, not particularly
the aged. In fact, it usually presents in childhood or early adulthood, and since it
does not shorten life, persists into old age. To varying degrees, it may involve as
much as 10% of the entire population, and 30-50% of all digestive disorders seen
by the physician.

Although there is variation, three patterns are discernible: constipation and
lower abdominal pain; painless diarrhea marked by numerous small stools; and al-
ternating constipation and diarrhea.

Motility studies in the irritable bowel syndrome have been largely limited to the
distal colon. Segmental, nonpropulsive contractions are increased in the consti-
pated pain pattern, and decreased in the diarrhea pattern. Recent studies of
myoelectric activity of the distal colon show an increased prevalence of low-
frequency three-cycles-per-minute basic electric rhythm. The abnormality is pres-
ent even during periods of remission. It may be responsible for the increased
reactivity of the musculature to food and certain hormones and drugs that has been
observed.

The association between the emotional state and disordered colonic function
in patients with the irritable bowel syndrome is clear, although the interrelation-
ship is not. It may be that the observed symptoms are normal bodily manifestations
of emotional tension, which in people with the syndrome represent the upper end
of a distribution curve. Perhaps they occupy the end of the curve because of the
observed abnormality in basic electric thythm, although this is hypothetical.

An important part of the diagnosis involves ruling out other conditions which
may mimic the irritable bowel syndrome. Unfortunately the list of other conditions
to be ruled out is large. The therapy has undergone changes recently. There is in-
terest in a high-roughage, fiber-containing diet, often with added bran. This may
help many patients, but not all. Stool-bulking agents, stool softeners, and anticho-
linergics to relieve spasm are useful. Tranquilizers may help. Support from an in-
terested physician, who does not make the patient feel that he or she is responsible
for the symptoms, and that a character weakness is at work that the patient should
control, can be of great benefit. Reassurance that the condition is not serious is of-
ten helpful.

2. Constipation

Constipation among the aged is one of the most frequent complaints, having dif-
ferent meanings to different people. It may mean to some a hard stool while to
others it refers to infrequent stool. Most people have from two bowel movements
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a day to two a week. In at least one study, there was no difference in frequency
in people over 60 compared to those under 60 (BROCKLEHURST 1978 ¢). The expe-
rience of most physicians, however, is that older patients are more often consti-
pated than the general population. For the constipated older patient, laxatives and
enemas are often required.

Constipation occurs in many diseases (DEVROEDE 1978). Many systemic disor-
ders, metabolic and endocrine, which occur in the aged may be responsible. Medi-
cations used in the elderly may cause it. Neurogenic diseases, to which the elderly
are prone, may be accompanied by constipation. A large number of gastrointesti-
nal diseases may have constipation as a feature, and include both organic and func-
tional disorders. When constipation is of recent origin, it is particularly important
to rule out a malignancy. In the aged, in addition to the atrophy of aging, lack of
physical exercise, being bedridden, dietary factors (lack of fiber), chronic use of
laxatives, and enemas are all contributing factors.

A high-residue diet, added bran, fluids, and exercise may be helpful in prevent-
ing constipation in patients with a recurring problem. A variety of stool softeners
and laxatives are available. Mineral oil can be helpful. Judicious use of enemas and
suppositories may be necessary. There is some doubt as to whether aged patients
with constipation can ever be retrained with regard to bowel habits. It often comes
down to trial and error to find the best program for the individual. In some centers,
surgical disruption of the sphincter has been used.

Megacolon and megarectum may occasionally occur in elderly patients due to
constipation, diabetic autonomic neuropathy, and parkinsonism. The possibility
of a primary muscular disorder or neurogenic degeneration, perhaps secondary to
chronic laxative abuse, has been raised.

3. Incontinence

Fecal incontinence occurs in aged patients from three main causes. It may occur
because of local disease involving the colon, rectum, and anus. It may occur sec-
ondary to fecal impaction in which there is seepage of liquid stool around the im-
paction. Thirdly, it may occur due to neurogenic changes. There is evidence to sug-
gest that in some incontinent elderly patients, distention of the rectum is followed
by rectal contractions, and inhibition of anal contractions. Therapy involves ex-
cluding local disease and eliminating impaction, should that be responsible.
Neurogenic incontinence is treated by inducing constipation with medication, fol-
lowed by periodic induced evacuation. Electric stimulation of the sphincters, and
operant conditioning involving biofeedback techniques have also been used.

II. Diverticular Disease

Diverticular disease is a common problem in the elderly, with the risk of developing
diverticula nearly 50% (ALMY and HOWELL 1980). The incidence varies in different
geographic areas and ethnic groups. It is found most often in developed western
nations. Epidemiologic evidence suggests that environmental causes predominate
in its etiology. Attention has been focused on a low-fiber diet as being responsible
for its increased incidence in recent decades.
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The majority of patients with diverticula never have symptoms, the diverticula
being discovered incidently. Among the rest, symptoms may vary from episodes
of mild recurrent lower abdominal pain to severe inflammation, sometimes with
abscess and/or fistula formation of perforation.

The pathogenesis of diverticula, which are really pseudodiverticula, is not en-
tirely clear. It is assumed that it involves both a pressure gradient from the lumen
outward, and areas of relative weakness of the colonic wall. Motility studies had
suggested that the high pressures that develop in occluded short segments of bowel
due to muscular spasm cause the herniation in the place where the blood vessels
penetrate the muscular layer, a point of weakness. The irritable bowel syndrome
was thought to be a precursor. Hypertrophy of the muscular layer has been de-
scribed. More recent studies in asymptomatic people with diverticula have revealed
a majority with normal motility patterns, casting doubt on the older hypothesis.
It is pain, with or without diverticula, that appears to be related to hypermotility.

Therapy depends on the stage of the pathologic process and the severity of
symptoms. Patients with pain and disordered bowel movements can often be man-
aged with high-fiber diets, sometimes with added bran, antispasmodics, and anal-
gesics. Antibiotics are used when diverticulitis is suspected. If inflammation does
not respond to antibiotics, or if abscess, perforation, fistula, or obstruction de-
velops, surgery is indicated.

Hemorrhage may occur from uninflamed diverticula. Intramural arterial bran-
ches run in close proximity to the neck and dome of the outpouching. Intimal
thickening and eccentric rupture of these branches on the side of the vessel facing
the bowel lumen have been described. The bleeding usually stops spontaneously,
although volume loss may be large before bleeding is appreciated because of the
capacity of the colon to contain a large amount of blood. With persistent bleeding,
intraarterial infusion of vasopressin has been used. Occasionally, surgery is neces-
sary for persistent bleeding. Prior to surgery, the site of bleeding should be local-
ized by selective abdominal angiography. The right colon is more commonly the
site of bleeding than the left colon. Whether hemicolectomy or subtotal colectomy
is to be done depends on the clinical situation and judgement of the surgeon. The
extent and distribution of diverticulosis enters into the decision. If bleeding does
stop spontaneously, the incidence of rebleeding is low enough that elective surgery
is not indicated after the first bleeding episode. Depending on the clinical situation,
elective surgery should be considered after the second or third episode. Bleeding
from a diverticulum should be differentiated from bleeding from angiodysplasia of
the cecum or right colon since the latter usually requires a more limited resection.

III. Appendicitis

Appendicitis in the elderly is not common, although it may be increasing in inci-
dence (Owens and Hamit 1978). It is, however, a more serious disease with a much
higher morbidity and mortality than in younger people. The presenting signs and
symptoms are more variable in the aged. There are other explanations for the in-
creased risk. There are other causes of intraabdominal inflammation in older peo-
ple. Concomitant chronic disorders are more common. Older people may be more
likely to bear pain without complaining, which may lead to delay in seeking medi-
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cal attention. Defense against inflammation is diminished, which causes rapid pro-
gression. The latter two factors may be particularly important since the incidence
of gangrene and rupture at surgery is much more common in elderly patients.

Anatomic changes in the aging appendix have been described. The lumen is
narrowed or obliterated, the mucosa is thin, and there is fibrosis and fatty infiltra-
tion of the muscular wall. Arteriosclerosis is present. Since rapid progression to
gangrene and rupture occurs, a high index of suspicion and early surgery is impor-
tant. It has been stated that if all patients over age 50 admitted for possible ap-
pendicitis had surgery almost immediately, mortality would be reduced since the
death rate from missed appendicitis and delayed surgery is greater than from un-
necessary appendectomy (Howie 1970).

IV. Vascular Insufficiency

Vascular insufficiency of the colon, manifesting itself as ischemic colitis, is an im-
portant problem in elderly patients. The extent of disease depends on the location
and extent of the vascular compromise, and on other systemic conditions (OCKNER
1978). Nonthrombotic infarction may occur,as well as interruption of the circula-
tion by thrombus and embolism. Less commonly, vasculitis, hypercoagulable
states, amyloid, and carcinoma may be responsible and may follow vascular sur-
gery in the abdomen. The region of the splenic flexure is particularly vulnerable
because it is the area where branches of the superior mesenteric and inferior mes-
enteric arteries anastomose. Other segments of the bowel, including recto-sigmoid,
can be involved. The involved colon usually lies between two adjacent arterial sup-
plies.

Ischemic colitis may be quite variable in its presentation, and in its prognosis.
It may present in catastrophic form with abrupt onset of abdominal pain and rectal
bleeding. With bowel infarction, an acute surgical abdomen quickly develops, and
surgery is required if the patient is to survive. At the other end of the spectrum the
presentation may be more benign, and the patient and bowel may recover without
surgery. Sometimes the healing occurs with stricture formation, which may require
surgery at a later date.

Animportant clinical clue to the presence of ischemic colitis and other vascular
syndromes is that, at least initially, the severe pain which begins suddenly is usually
out of proportion to the physical findings. Only after some hours do the signs of
the peritonitis resulting from infarction appear. Angiography may sometimes be
helpful, but frequently will be normal. Moreover, since vascular narrowing is so
common in elderly patients, its presence does not prove the diagnosis of ischemic
vascular disease. If the patient’s clinical condition permits, barium enema can be
performed. A characteristic thumbprinting due to submucosal hemorrhage is often
present. On endoscopy, the same submucosal hemorrhage can be identified as blue-
black nodular lesions.

Initial treatment is supportive. If, during frequent observation, the patient’s
condition deteriorates, then surgery is indicated. The early administration of drugs
that inhibit vascular spasm, such as intravenous papaverine, may improve the
prognosis, and possibly make surgery unnecessary in some patients.
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V. Vascular Ectasia

Vascular ectasia (angiodysplasia) of the large bowel may be a more common cause
of lower intestinal bleeding than previously suspected (BALINT et al. 1977). How
common is not clear since its establishment as an entity is recent. Formerly, if no
other cause of bleeding could be identified, diverticular disease was held responsi-
ble. Now, vascular ectasias can be identified by angiography and colonoscopy even
in the absence of bleeding (WOLFF et al. 1977). These lesions are thought to be de-
generative lesions associated with aging, rather than malformations. The dilated,
tortuous submucosal veins may be due to repeated, partial, intermittent, low grade
venous obstruction over a period of years at the place where the veins pierce the
muscular layers of the colon. They are usually multiple, and are located in the right
colon but may occur elsewhere in the bowel. They are common, being found in as
many as one-quarter of elderly patients without any bleeding. In those who bleed,
hemorrhage may stop spontaneously or may respond to vasopressin infusion. Only
a few require surgery for persistent bleeding. Hemorrhage tends to be recurrent.
Because of this, surgery has been recommended even if the bleeding ceases. This
is in contrast to bleeding from diverticular disease, in which bleeding is seldom re-
current, and in which surgery is not indicated unless bleeding continues or recurs.

Vascular ectasias have been reported to occur in the small bowel. Their rela-
tionship to telangiectasias, vascular malformations which may be hereditary or
spontaneous, is not clear. Whether these lesions are part of a spectrum or separate
is not settled. Vascular ectasias have been associated with aortic stenosis, although
the cause and effect relationship is unknown.

V1. Infectious Disease

Infectious disease of the bowel occurs in all age groups. Because of complicating
conditions, it is more serious in older patients. Also, it may be more of a problem
to the extent that the aged are institutionalized since transmission is facilitated.

1. Bacteria

Bacteria account for many infections. They have been shown to produce their ef-
fects either by a toxin, by direct invasion, or by a combination of both (BRANDBORG
1978). Shigella prefers the colon, producing bacillary dysentery, characterized by
fever, cramps, tenesmus, and bloody diarrhea. Since this is a virulent organism, an
innoculum of very few bacteria is needed to produce disease. In mild cases, the
patient may improve spontaneously in several days. In more severe disease, treat-
ment with ampicillin may shorten the illness. Salmonella mainly involve the small
bowel, but may also involve the colon. Campylobacter may cause acute colitis as
well as enteritis (SKIRROW 1977). Its identification requires special culture tech-
niques. In some situations, it may account for 10%-15% of acute enterocolitis.
Erythromycin is the preferred treatment.

Pseudomembranous enterocolitis may develop during or after antibiotic thera-
py (BARTLETT et al. 1980). Although associated with clindamycin in the past, a wide
variety of antibiotics may be responsible. The responsible agent is toxin-producing



The Large Intestine 37

Clostridium difficile, which proliferates when other colonic bacteria are repressed.
The whitish membranes seen on endoscopy of the colon are quite characteristic.
The diagnosis usually has to be made on clinical grounds, since most laboratories
are not set up to isolate the organism or demonstrate the toxin. This disease, which
was formerly fatal in the majority of instances, has been shown to respond to oral
vancomycin. Since the pathogenesis of pseudomembranous colitis has been eluci-
dated, it has been shown that many, if not most, cases of postantibiotic diarrhea
in which there is minimal to moderate inflammation of the colon are due to the
toxin of Clostridium difficile.

2. Parasites

Parasites involve the colon not infrequently. Because of increased travel, they are
an increasing clinical problem. Amebiasis may run the gamut from an asympto-
matic carrier state to fulminant colitis, which may be difficult to distinguish from
nonspecific ulcerative colitis. If endoscopy reveals discrete ulcers separated by
seemingly normal mucosa, this favors amebiasis. Before treatment of ulcerative co-
litis with steroids, it is important that amebiasis be excluded since steroid treatment
will greatly aggravate amebiasis. Besides stool examination and mucosal biopsy,
serologic tests are useful. Several different treatment programs for amebic colitis
are available.

Tuberculosis of the bowel as an isolated event is rare. When it does occur, the
ileocecal region is most often involved, although any part of the bowel can be in-
volved.

Schistosomiasis is an important problem on a world-wide basis. During the
acute stage, colitis may develop. In the chronic stage, which involves the liver, the
organisms can still be found in the stool and on rectal biopsy.

VII. Inflammatory Bowel Disease

Inflammatory bowel disease may either appear de novo in the aged, or, more com-
monly, appear earlier but persist for many years extending into old age. Whether
nonspecific ulcerative colitis and Crohn’s Disease are different diseases or part of
a spectrum is not clear, and may not be clear until their precise etiologies are es-
tablished (KIrRSNER 1978). There are enough clinical differences, however, to con-
sider them separately. In both diseases a bimodal age incidence has been reported,
with the second peak around the age of 70. With granulomatous disease, the peak
in the elderly mainly involves the colon. That this second peak in the elderly really
represents ischemic colitis, which mimics inflammatory bowel disease, has been
suggested (EISENBERG et al. 1979).

1. Ulcerative Colitis

Ulcerative colitis is of unknown etiology. Theories concerning cause involve pri-
marily infectious and immunologic factors. Genetic and psychosomatic factors al-
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so play a role. Inflammation is confined to the mucosa and adjacent submucosa,
and is continuous without skip areas. Frequently the entire colon is involved al-
though the disease may be segmental. The clinical course runs the gamut from mild
to fulminant. Remissions and exacerbations are common. Less often the course is
continuous. There is nothing that is absolutely specific for the diagnosis. Colitis of
known etiology, such as bacterial, parasitic, or ischemic, must be excluded by ap-
propriate tests. Extraintestinal manifestations occur in the elderly as they do in
younger patients.

Therapy involves, besides general support, the use of corticosteroids and
ACTH, and sulfasalazine. When and if the acute episode is brought under control,
maintenance therapy with sulfasalazine may prevent recurrance. The indications
for surgery, which usually involves total colectomy, are intractable disease and
complications, such as toxic megacolon, severe hemorrhage, perforation, and ex-
tensive perianal disease.

Surgery in the elderly patient with ulcerative colitis is a problem. It has been
suggested that for acutely ill patients, earlier operative intervention should be con-
sidered (WINDLE and STREET 1979). Elderly patients accept and manage an ileosto-
my as well as younger patients (ABRAMS et al. 1975). The eventual outcome in older
patients is complicated by a failure to correctly diagnose the disease at the onset
and differentiate it from other colonic disease of the aged, and by a high incidence
of associated disease of other organ systems.

Carcinoma of the colon occurs in patients with ulcerative colitis with an in-
creased incidence related to the duration of colitis and to the extent of colonic in-
volvement. With less than a decade of disease, the carcinoma risk is small, rising
steeply to a cumulative incidence of 25%—40% at 25 years. The cancer tends to be
flat and infiltrative rather than polypoid. Not uncommonly, it is multicentric. The
clinical course is virulent, although the cure rate in older patients is better than in
younger ones. Attempts are being made to identify patients with ulcerative colitis
at risk for carcinoma. Patients with ulcerative colitis of more than 8-10 years du-
ration should have yearly proctosigmoidoscopy, and colonoscopy every 2-3 years,
at which time multiple biopsies should be obtained. Moderate to severe mucosal
dysplasia on multiple endoscopic biopsies may be an indication for colectomy (NU-
GENT et al. 1979).

2. Crohn’s Colitis

Crohn’s colitis may occur with only colonic involvement or may occur as ileocoli-
tis. As with ulcerative colitis, the etiology is unknown, and infectious, immunolog-
ic, genetic, and psychomatic factors have received consideration. Successful trans-
mission experiments in animals have focused attention on a possible viral agent,
although this is by no means certain. While the incidence of ulcerative colitis seems
to be steady, Crohn’s disease is increasing in incidence for unknown reasons.
Pathologically, advanced Crohn’s disease is characterized by transmural in-
flammation. The bowel is thickened, stenotic, with deep linear ulcerations, which
give a cobblestone appearance. The lymphatics in the bowel wall and the mesen-
teric nodes are involved. Granuloma formation is found in most specimens but is
absent in many. The early lesion has been identified as a aphthous-like ulcer, which
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can be identified on double contrast barium enema and on endoscopy, as well as
in the gross specimen. The anatomic distribution of colonic disease is characteris-
tically segmental with the right side predominating. The majority of patients have
ileal and colonic involvement, although the colon may be diseased alone. Skip
areas are common. Usually, but not always, the rectum is spared, although biopsy
of a seemingly normal rectum may show granulomata.

The clinical course is marked by remissions and exacerbations. It is more likely
than ulcerative colitis to have perianal complications, abscess formation, and fistu-
las. Rectal bleeding is less likely. As with ulcerative colitis, extraenteric compli-
cations are frequent. The incidence of carcinoma is increased compared to nor-
mals, but not of the magnitude as in ulcerative colitis. The two diseases can be dif-
ferentiated also on the basis of radiographic and endoscopic findings.

When Crohn’s disease involves the sigmoid colon in an elderly patient with di-
verticulosis, there may be confusion with diverticulitis. In an occasional patient di-
verticulitis may coexist with Crohn’s colitis. If a patient with supposed diverticulitis
has atypical features and fares poorly, especially after surgery, inflammatory bowel
disease should be suspected. As with ulcerative colitis, bacterial, parasitic, and isch-
emic colitis must also be considered.

The therapy of Crohn’s disease is similar to that of ulcerative colitis, the major
modalities being corticosteroids and sulfasalazine. Whether azathioprine and 6-
mercaptopurine have a role is not clear. A major difference between the two dis-
eases is that ulcerative colitis is cured by total colectomy, while Crohn’s disease
may not be. The recurrence rates and reoperation rates are high. In Crohn’s dis-
ease, one buys time with surgery, which may be especially important in the elderly.
The most common indication for surgery in patients with colonic involvement is
intractability. If the disease is segmental, segmental resection may suffice.

VIII. Colorectal Cancer

Colorectal cancer is the most common gastrointestinal cancer. When the incidence
in both sexes is combined, it is the most common of all cancers, and thus a major
problem in the aged. More than 94% are adenocarcinomas (SCHOTTENFELD and
Haas 1978). The age-specific incidence rates rise steadily until age 85, after which
a slight drop off is noted, perhaps due to incomplete case findings in the very old.
Colon cancer involves both sexes at similar rates, while rectal cancer is more com-
mon in men. Geographic variations in incidence are quite striking, being highest
in the developed countries of the West and lowest in the developing nations of the
East. Migration studies, in which after one generation the incidence in migrants
from the East approaches that of the West, suggest that environmental factors play
the major role in etiology. Genetic influences are of lesser importance. Race, social
class, and occupation may also have a role, although not a major one.

Certain diseases are considered premalignant. These include ulcerative colitis
and to a lesser extent, Crohn’s colitis. Familial polyposis and its variations are
closely related to the subsequent development of malignancy. Certain families have
been noted to be cancer prone, even without the occurrence of polyposis. The vast
majority of adenocarcinomas, if not all, are considered to arise in adenomatous tis-
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sue (LANE et al. 1978). De novo carcinoma is rare if it occurs at all. As the car-
cinoma grows, the adenoma from which it arose is destroyed. Since there are many
more adenomas than carcinomas, only a fraction of adenomas give rise to malig-
nancy. The transition from adenoma to focal carcinoma to invasive carcinoma is
slow, probably extending over many years.

There has been a great deal of attention given to the role of diet in the etiology
of colorectal cancer. Increased beef and decreased fiber in the diet of people in de-
veloped countries has been held responsible. Alterations in the bacterial flora by
diet, which may affect bile acid metabolism in the bowel lumen, have been postu-
lated as the mechanism.

Most adenocarcinomas occur in the rectum and sigmoid colon. There is a sug-
gestion that in recent years the incidence in the more distal bowel is decreasing,
while the incidence more proximally is increasing. Multiple carcinomas, either syn-
chronous or metachronous are common, as are coexisting adenomas. Colorectal
carcinomas may spread either by direct extension to adjacent structures, or by in-
vasion of lymphatics and blood vessels.

Symptoms may be absent or minimal in the early stages. As the malignancy
grows, pain, change in bowel habits, hematochezia, anemia, and obstruction may
occur (HAUBRICH and BERK 1976a). Obstruction is more common with left-sided
lesions due to the narrower caliber of the lumen. Right-sided lesions may grow to
be quite large without significant symptoms. Sometimes right-sided lesions present
with anemia and anemia-associated symptoms. Sometimes the initial symptoms
are from metastatic disease. After the regional lymph nodes, the liver, peritoneum,
lung, and distant nodes are the most common sites for metastases. Seemingly un-
related symptoms may accompany the disease. Acanthosis nigricans, dermato-
myositis, neuropathy, and endocrine abnormalities have been associated. A pal-
pable abdominal mass is frequently present especially in right colon lesions since
the tumor can grow to significant size without producing symptoms. Rectal exam-
ination is still a valuable part of the physical examination since the majority of rec-
tal carcinomas can be thus detected.

The major techniques for diagnosis are radiography and colonoscopy. Patients
over the age of 40 who have change of bowel habits that persist more than a few
weeks, and/or the onset of rectal bleeding, should have one or both tests. How to
screen asymptomatic people has received consideration. It has been suggested that
yearly stool examination for occult blood with the hemoccult test and proctosig-
moidoscopy every 2-3 years in the most effective way. Even a single positive he-
moccult slide should be followed by either X-ray or colonoscopy. Whether proc-
tosigmoidoscopy with the conventional rigid scope or with the newer flexible fiber-
scope is more “cost effective” for screening has not been settled. Also unsettled is
how to screen people of higher than average risk. They include people with a his-
tory of prior colorectal carcinoma or polyps, members of families with hereditary
polyposis or cancer family syndrome, and perhaps women with breast or genital
carcinoma.

Tumor-specific antigens that would be useful for screening have been sought.
Carcinoembryonic antigen (CEA) levels in the serum reflect the tumor bulk and
spread. Useful for detection of recurrence after surgery or metastatic disease, they
have not proved useful in screening.
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Surgery is the treatment of choice in the vast majority of instances. Even far-
advanced tumor usually requires surgical palliation. In elderly patients, more than
70 years, the resectability rates are lower, and the surgical mortality higher than
in younger patients (KRAGELUND et al. 1974). With intensive preoperative prepa-
ration, the mortality can be reduced. Carcinoma of the lower rectum presents a spe-
cial problem since abdominal perineal resection and colostomy is the conventional
operation. Various sphincter-saving procedures have been tried in order to main-
tain continence.

Radiation therapy has been used before and after surgery in an attempt to im-
prove results. It is of occasional benefit as palliation when surgery is not possible.
Chemotherapy, particularly with 5-fluorouracil alone or in combination with other
agents will produce remission in some patients with recurrent or metastatic disease.
Whether chemotherapy during and after surgery improves survival is not certain.

Prognosis depends on multiple factors. The degree of penetration of the bowel
wall, the involvement of regional nodes, and the histologic grade are all important.
Classifications have been developed to standardize these elements in order to pre-
dict outcome more accurately and compare results. The original Dukes’ classifica-
tion is: {A) not beyond the muscularis propria; (B) into the pericolic tissues in con-
tinuity and no lymph node involvement; (C) regional lymph nodes; and (D) distant
metastasis. Modifications of the original Dukes’ classification have been used, in
which (A) is confined to the mucosa, (B) extends into but not through the muscu-
laris propria, (B-2) involves the serosa and pericolonic tissues and (C) and (D) are
as in the original Dukes. Broders’ classification, less commonly used, has to do
with the percentage of well-differentiated cells. Lesions that are detected by screen-
ing in asymptomatic people are likely to be early, confined to the bowel wall, and
have a 5-year survival of well over 80%. The overall survival is somewhere about
50%, the colon cancer patients doing better than the rectal cancer patients. Patients
surviving colorectal cancer must be followed since new cancers appear with a
frequency greater than in the general population. Whether dietary manipulation
involving less-saturated fat and more fiber will decrease the incidence of colorectal
carcinoma is speculative.

Malignant tumors, other than adenocarcinoma, are uncommon. They include
sarcomas and melanomas. Squamous cell carcinoma may occur at the anorectal
junction. Cloacogenic carcinoma, derived from transitional cells, also occurs at the
anorectal junction.

IX. Benign Tumors

Benign tumors of the colorectal area are an important problem for elderly people.
Referred to imprecisely as polyps, this term refers to any outgrowth on the luminal
surface (HAUBRICK and BErk 1976b). Benign tumors can be either neoplastic or
nonneoplastic. The latter are either hyperplastic, inflammatory, or hamartomas.
They have little or no potential for malignant transformation and rarely present
a clinical problem except in the differentiation from true neoplasm. It is the benign
neoplasm that is important because of its potential for the development of malig-
nancy.
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The important benign neoplasms are those of epithelial origin. Based on mor-
phology, they can be divided into tubular adenomas, villous adenoma, and mixed
villotubular adenomas, the latter being a mixture of the first two. Their frequency
increases with age, being present eventually in about 10%—-15% of older people.
Their etiology is not understood. Environmental influences such as diet which are
operative in colorectal carcinoma may also operate for adenomas. There are prob-
ably also genetic influences in sporadic adenomas. The genetic influence in the mul-
tiple polyposis syndromes is clear.

While it may be true that all carcinomas arise from preexisting adenomas, it ap-
pears that only a small percentage of adenomas become malignant. A spectrum of
malignant changes is noted from cellular atypia to “carcinoma-in-situ’ to invasive
carcinoma. “Carcinoma-in-situ” indicates that the malignancy is superficial in the
adenoma and has not penetrated the muscularis mucosa. The transformation to
invasive carcinoma, when it does occur, is thought to be slow, perhaps taking 10-
15 years. The etiology of malignant transformation is not understood at all. It is
much more common, however, in villous adenomas, which tend to be sessile, than
in tubular adenomas, which are likely to have a well-defined pedicle. The larger the
adenoma the more likely it is to contain malignancy. In those less than 1 ¢cm in di-
ameter, malignancy is a rare finding.

Occasionally a benign neoplasm will cause rectal bleeding, but the majority are
asymptomatic, being detected by screening examination as is performed for detec-
tion of colorectal cancer. Colonoscopy has been a major advance in detection.
Many polyps can be detected by single contrast barium enema examination. Dou-
ble contrast barium enema examination appears to be especially valuable for the
detection of small lesions. Techniques for the examination of the proximal colon
have made it apparent that the preponderance of lesions in the rectum and sigmoid
is not as great as formerly thought. Adenomas may be found in any part of the co-
lon. Also multiple polyps, from two to five in number, are common. Multiple spo-
radic polyps should be distinguished from the genetic multiple polyposis syn-
dromes, in which there are usually more than 100 lesions, and in which eventually
malignancy will occur in all patients.

Colonoscopy has been a major advance in the treatment of adenomas. Pedun-
culated lesions can usually be removed in one piece by use of a wire snare, and the
application of electrocautery. Many sessile lesions can be removed in similar fash-
ion, although it may have to be done in sections. Surgery may be required for large,
sessile lesions. If malignancy is found in the removed specimen, the need for sur-
gery will depend on the invasion of the carcinoma through the muscularis mucosa,
into lymphatic and vascular channels, the histologic degree of differentiation, and
whether adequate uninvolved margin is present. Follow-up colonoscopy in about
3-6 months is necessary in patients who have a sessile adenoma removed since
there may be recurrence. It is also necessary in those in whom a pedunculated lesion
is completely removed since such patients are at increased risk for the development
of new adenomas. In this group initial follow-up should be in about 1 year, and
subsequent follow-up about every 2-3 years.

Lipomas occur in the colon, particularly in the region of the ileocecal valve.
These soft rubbery tumors usually require no treatment, and must be differentiated
from other tumors.
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Carcinoids occur in the colon occasionally and often involve the appendix.
They usually do not cause carcinoid syndrome. Small lesions, less than 1 cm, can
sometimes be removed through the colonoscope. Larger lesions should have more
radical surgical resection since they may metastasize.
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The Liver and Biliary System

D.E.Hyams

A. Liver
I. Physiological Aging
1. Anatomical Changes

The liver loses weight from 50 years onwards (BEAN 1926; ROsSLE and ROULET
1932; Boyp 1933; MEYER et al. 1964; THOMPSON and WiLLIAMS 1965). Racial and
environmental differences occur in this age-related loss of liver weight (TAucHI and
SATO 1975). Liver weight correlates with total body weight (THOMPSON and WIL-
LIAMS 1965).

Liver volume (measured by ultrasound) decreases with age in adults and cor-
relates with total body weight, lean body mass and body surface area (RASMUSSEN
1978).

In extreme old age, the liver may be particularly small (550-1,400 g) (HOWELL
1978; IsHn1 and STERNBY 1978).

Eventration of the right lobe of the liver increases with age, especially in elderly
women (OKUDA et al. 1979).

Hepatic blood flow decreases with aging (VESTAL et al. 1978). Drugs with high
hepatic extraction may show altered pharmacokinetics in old age (VESTAL et al.
1978).

Microscopic studies in aging human liver have shown fewer but larger hepato-
cytes, with more binuclearity (TAUCHI and SATO 1978) and enlarged nuclei with
cytoplasmic inclusions (ANDREW 1971). Mitochondria decrease in number and in-
crease in size; their cristae show increased density. These changes appear earlier but
progress more slowly in whites in the United States than in native Japanese; nutri-
tional as well as racial factors are involved (TAUCHI and SATO 1978). Lipofuscin
granules increase and lysosomes enlarge (LINDNER et al. 1977).

Increased collagen deposition occurs in aging human liver (BARROWS et al.
1980). Portal fibrosis is common without evidence of liver disease (WANLESS and
SEGER 1980).

2. Functional Changes

a) Biochemical Changes

Age changes in chemical composition of the liver include: increased lipid, decreased
glycogen and ascorbic acid (FINDOR et al. 1973).
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b) Enzymatic Changes

There is indirect evidence of decreased enzyme activities and decreased enzyme in-
duction in the elderly (SALEM et al. 1978) (see next section).

¢) Hepatic Drug Metabolism in Old Age

The influence of age-related reduction in hepatic blood flow on the hepatic metab-
olism of some drugs has been mentioned above. The intrinsic hepatic clearance of
drugs may also change with age due to reduced activity of liver microsomal drug-
metabolizing enzymes and alterations in microsomal enzyme induction.

Direct evidence of reduction in microsomal drug metabolism is lacking in elder-
ly human subjects, but indirect evidence suggests that such changes do occur
(O’MALLEY et al. 1971, 1978; TrRIGGS and NATION 1975; CROOKS et al. 1976; KLOTZ
and WILKINSON 1978; VESTAL et al. 1978; SCHMUCKER 1979). However, no consis-
tent pattern has emerged from the published studies (KLoTz and WILKINSON 1978).

Cigarette smoking may induce drug-metabolizing enzymes in young adults, but
the elderly are resistant to this effect (VESTAL et al. 1978). Reduced induction of
drug metabolism has been reported in geriatric patients (SALEM et al. 1978).

Drug interactions are more likely in elderly patients, who often receive multiple
drugs (MACLENNAN 1974; Hyams 1981). In view of the multiple pathology charac-
teristic of illness in old age, such interactions may escape recognition.

d) Changes in Liver Function Tests

In general, biochemical tests of liver function show little or no change with advan-
cing years (THOMPSON and WILLIAMS 1965).

Serum alkaline phosphatase (SAP) levels in old age remain a controversial sub-
ject, some authors finding an age-related increase (CLARK et al. 1951; HOBSON and
JORDAN 1959; KLAASSEN 1966; SHARLAND 1972; LEASK et al. 1973) and some find-
ing no increase (THOMPSON and WILLIAMS 1965; CANAPA-ANSON and ROwE 1970;
HopkinsoN and MCPHERSON 1972; KAMPMANN et al. 1975). An age-related in-
crease may be seen in women only (ROBERTS 1967; KEATING et al. 1969; CHEN and
MILLARD 1972; REED et al. 1972). A slight increase may remain within the normal
range (HEmo and Jokrpei 1962). Enzyme-inducing drugs may increase SAP
(FLANAGAN et al. 1977); otherwise an increase may result from skeletal changes de-
spite lack of clinical features (WOLF 1978). Occult osteomalacia is common in the
elderly (ExToN-SMITH 1978). Low plasma 25-OH vitamin D, levels are common in
old age (STamp and ROUND 1974) and low 1, 25(OH),-D; levels have been reported
in postmenopausal women (GALLAGHER et al. 1976). However, SHARLAND (1972)
reported that the increased serum 5-nucleotidase levels seen in 15 of 70 “healthy”
non-hospitalized old persons were due to the liver isoenzyme in most instances.

Serum bilirubin shows no age-related trend (THoMPSON and WILLIAMS 1965;
SHARLAND 1972; LEASK et al. 1973; KAMPMANN et al. 1975; FLANAGAN et al. 1977),
nor do serum aminotransferases (THOMPSON and WILLIAMS 1965; KAMPMANN et al.
19795).

Serum albumin is often low in the elderly (Bock 1948; CHEN and MILLARD
1972; REED et al. 1972; WEEKE and KRASILNIKOFF 1972), especially in ill old people
in hospital (HODKINSON 1973; FLANAGAN et al. 1977; MACLENNAN et al. 1977).
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Prothrombin time is normal in the elderly unless vitamin K deficiency exists
(HAzeLL and BaLocH 1970).

Many authors have reported increased bromsulphthalein (BSP) retention in old
age (THoMPSON 1977; SKAUNIC et al. 1978), due to selective reduction in the uptake
and relative storage capacity (S) of BSP by the liver without any age-related change
in the maximum secretory rate (T,,) for BSP. BURKE (1974) stressed that these re-
sults are not reflecting hepatic excretory function.

Of all these age-related changes in liver function, those of major practical im-
portance for geriatric medicine relate to the handling of drugs and to the synthesis
of proteins which bind not only drugs but also hormones and ions.

e) Bile Formation and Composition

In an evaluation of the intravenous sodium glycocholate test in subjects without
evidence of liver disease, BECKETT et al. (1980) found that the clearance of the bile
salt was inversely correlated with age.

VALDIVIESO et al. (1978) found increased biliary cholesterol and lithogenic index
in elderly Chilean women. This accords with BERTOLINI’S (1969) statement that the
bile of the elderly is richer in cholesterol than that of younger subjects; he also de-
scribed smaller volume, greater viscosity and decreased inorganic constituents.
Biliary lecithin may be decreased after middle age (Fuinyama et al. 1979).

II. Diseases of the Liver in Old Age
1. Clinical Evaluation

A careful history (including a detailed drug history) and clinical examination are
mandatory.

a) Biochemical Investigation

1. Urine and stool tests should be employed as for younger patients.
2. Liver function tests fall into three main groups:

(1) Excretion (bilirubin, BSP, bile salt tests)

(ii) Liver cell integrity (enzymes and flocculation tests)

(iii) Synthesis (proteins)

The standard tests often performed are serum bilirubin, alkaline phosphatase
and aminotransferases (ASAT and/or ALAT). Serum alkaline phosphatase (SAP)
has been considered above, in relation to aging. For clinical purposes it falls into
groups (i) and (iii). In view of the controversy over normal values in old age, the
standard normal range should be used (21-93 units/litre, or 3—-13 King-Armstrong
units/100 ml). SAP is increased in jaundice; in obstructive jaundice it will usually
exceed 210 units/litre (30 K-A units/100 ml) — but this is not invariable (STERN et
al. 1973). Since SAP may be derived from bone or gut as well as liver, the source
of any excess may be clarified by measuring other enzymes known to be increased
in cholestasis (5"-nucleotidase or leucine aminopeptidase) or by electrophoresis;
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but it has been shown that after a fracture the increased SAP (which may persist
elevated for several months) is not always due to the bone isoenzyme, and in some
cases may be due entirely to the liver isoenzyme (SHARLAND and OVERSTALL 1978).
This may be related to events connected with operation (e.g. anaesthesia) or to
poor health in the patients. Increased SAP may be artefactual (e.g. storage of
serum in a refrigerator for 12-24 h — MASSION and FRANKENFELD 1972), or phys-
iological (e.g. normal adults of blood groups B or 0 who are secretors have in-
creased SAP (derived from small intestine) after a fatty meal — WOLF 1978).

For all these reasons, the diagnostic value of elevated SAP concentrations in
evaluating liver disease may be lessened; nevertheless it is frequently a valuable ad-
junct in laboratory investigation. Serial tests may be helpful in diagnosis and prog-
nosis.

Serum aminotransferases increase due to hepatocellular damage — and to
muscle damage. The highest levels occur in acute hepatic necrosis — except that they
may fall again in fulminating cases when most hepatocytes have been destroyed.
Modest increases occur in acute alcoholic hepatitis; an ASAT/ALAT ratio greater
than 2.0 is said to be strongly suggestive of alcoholic liver disease (COHEN and K A-
PLAN 1979).

Serum gammaglutamyl transpeptidase (GGPT) is increased in cholestasis (in-
tra- or extrahepatic), hepatitis, cirrhosis, and infiltrations of the liver. It is a sen-
sitive indicator of alcohol-induced liver damage (although glutamate dehydroge-
nase is more reliable — VAN WaEs and LIEBer 1977). GGPT is also increased by he-
patic enzyme induction due to drugs (ROSALKI et al. 1971; FLANAGAN et al. 1977,
ALLaM 1979). This test is now widely available. The enzyme is not confined to the
liver and may be mildly elevated in patients with lobar pneumonia or inflammatory
bowel disease (BMJ 1977 a).

Serum albumin and total protein, and prothrombin time (after vitamin K treat-
ment) are not sensitive indices of mild liver disease but are useful in more severe
cases for assessment and prognosis. Occasionally these tests are abnormal in
patients with cirrhosis who have normal standard liver function tests. Electropho-
resis of protein may show a markedly increased gammaglobulin band in chronic
active hepatitis.

Other specific proteins may aid in diagnosis of liver disease.

Increased alpha-fetoprotein concentrations may be found in primary hepato-
cellular carcinoma (KeEw 1975), especially those developing in cirrhotic patients
(JounsoN et al. 1978b). Alpha-1-antitrypsin deficiency may be associated with
primary hepatoma and cryptogenic cirrhosis in later life (BRUNT 1975).

Lipoprotein X (an abnormal low density lipoprotein) occurs in the serum of
patients with cholestasis (SALMON 1976). Concentrations tend to be higher in extra-
hepatic cases, but differentiation from intrahepatic cholestasis is not absolute
(MAGNANI and ALAauprovic 1976).

Bile salt tests (HEATON 1979) are of value in selected cases. Serum bile acid tests
provide the most sensitive test of liver function and are valuable in following prog-
ress of liver damage, detecting early relapse or identifying resolution (SOLOWAY
1977; BoucHIER and PENNINGTON 1978; GILMORE and HOFFMAN 1980).

Serum amylase may be raised in acute cholecystitis, but levels above 1,850
units/litre (1,000 Somogyi units/100 ml) strongly suggest acute pancreatitis.
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b) Immunological Tests

Markers of hepatitis B infection are discussed later, under that disease.

Auto-antibodies to smooth muscle, nuclei or mitochondria increase with age
(DoniAcH 1972; MACKAY 1972; BURNET 1974; CHENEY and WALFORD 1974; Fixa
et al. 1975). Increasing or high titres are found in auto-immune liver disease such
as active chronic hepatitis or primary biliary cirrhosis.

¢) Haematology

Anaemia is common in liver disease, mainly due to liver dysfunction and blood loss
(especially in cirrhosis), but malnutrition, haemolysis, and hypersplenism may con-
tribute. The severity of the anaemia is not related to the severity of the liver lesion.

In alcoholic liver disease, the alcohol may exert toxic effects on the bone mar-
row (SULLIVAN and HERBERT 1964; WU et al. 1974). Excess of bile salts in blood
causes abnormalities in size, shape, and fragility of erythrocytes. Haematological
effects of folate deficiency appear more readily in liver disease. Vitamin B, stores
decrease in the liver, but B, and iron levels may increase in the blood due to liver
cell necrosis. A haemostatic defect may occur (ALEDORT 1976; CANOSO et al. 1979).

d) Radiology of the Hepatobiliary System

A plain X-ray of the abdomen may provide valuable information. Liver and spleen
size and shape may be noted; calcification may be seen in tumours (primary or
metastatic), infections (e.g. hydatid cysts, tuberculosis) and simple cysts. The gall-
bladder may be seen as a soft-tissue shadow if distended, usually due to malignant
obstruction; or its walls may be calcified. Radio-opaque bile may occur in chronic
cholecystitis. Gallstones, very common in the elderly, may be seen if opaque, but
may be incidental.

Gas in the liver or bile ducts may follow surgery on the biliary tree, or be due
to a biliary fistula or to regurgitation through an incompetent sphincter of Oddi.

Oral cholecystography is often unhelpful in old people; it should be avoided if
jaundice is present.

Intravenous cholangiography is used if oral cholecystography has failed, or if
symptoms recur after cholecystectomy. If serum bilirubin is elevated, high-dose in-
fusion techniques and body-section radiography may be used, but are unlikely to
succeed if serum bilirubin exceeds 34-51 pmol/litre (2-3 mg/100 ml). Infusion
tomography has been found useful in diagnosis of acute cholecystitis (MONCADA
et al. 1977).

Endoscopic retrograde cholangiopancreatography (ERCP) is of great value in
the differential diagnosis of causes of jaundice and for evaluation of biliary tract
disease without jaundice (ANACKER et al. 1977, SALMON 1978). In elderly patients,
this technique offers the advantages of brevity, the need for minimal sedation, vi-
sualization of the pancreatic duct (but age-related changes in the calibre of that
duct may mislead — see ANACKER et al. 1977), the possibility of endoscopic exam-
ination of stomach and duodenum and of obtaining biopsy and cytology material
as well as pure bile; and it can be combined with sphincterotomy where indicated
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(see Sect. B.I.2). Good tolerance and safety of ERCP in the elderly has been re-
ported (WONG and SCHUMAN 1976) and a diagnostic laparotomy may be avoided
in patients with jaundice or with upper abdominal pain or mass suspected of being
related to biliary tract or pancreas. Complications (LANCET 1976 a; BENNETT 1979)
occur in up to 3% of patients; mortality is 0.1% and is usually due to sepsis.

Percutaneous transhepatic cholangiography has become easier and safer using
the “skinny” needle (LANCET 1978; OxupA 1980) but is not without risk (BENNETT
1979; HADAS et al. 1979; ZiLLy et al. 1980) and surgical intervention may be
required the same day if extrahepatic obstruction is present. It has less application
in the elderly, and ERCP should be performed first. Full patient cooperation is
essential. There is evidence that ultrasonic tests may be equally accurate in the dif-
ferential diagnosis of jaundice (GOLDSTEIN et al. 1977).

Selective angiography (coeliac and superior mesenteric) is preferable to per-
cutaneous trans-splenic portal venography in investigation of portal hypertension
in the elderly and may be especially valuable in hepatoma (OkUDA et al. 1977).

Barium studies may reveal the presence of oesophageal varices, peptic ulcer-
ation, duodenal loop deformity and other relevant abnormalities. Double-contrast
barium examination has proved valuable in recent years and rivals endoscopy in
the investigation of upper gastro-intestinal bleeding (LAUFER 1979), although it is
less accurate (STEVENSON et al. 1976) and may best be regarded as a complementary
investigation (MONTAGNE et al. 1978).

e) Endoscopy

Flexible fiberoscopy has revolutionized the investigation of gastro-intestinal prob-
lems (CoTTON 1976), and some therapeutic applications add to its value. The use-
fulness, safety and reasonable tolerance of endoscopy in the elderly have been
shown by STANLEY and COCKING (1978), who compared the results of oesophago-
gastroduodenoscopy and radiology in 100 consecutive elderly patients aged 70 and
above.

Laparoscopy is useful when accurate diagnosis defies other available investiga-
tive procedures (BARRY et al. 1978; BMJ 1978 a). It allows inspection and, if nec-
essary, guided biopsy of the liver or brush cytology of the liver or peritoneum, and
greatly increases diagnostic accuracy. It is relatively simple and safe, and its use
may save an unnecessary laparotomy. Experience in 165 geriatric patients has been
reported (MULLER et al. 1978).

f) Liver Biopsy

The diagnostic accuracy of liver biopsy has been reviewed by THEODOSSI et al.
(1980). It is a relatively safe procedure (PERRAULT et al. 1978; BENNETT 1979), but
the risk is greater in certain types of liver disease (e.g. cholangitis, obstructive jaun-
dice, secondary carcinoma), which are common in old age. The risks may be in-
creased further in the elderly because of decreased liver size and less effective
patient cooperation. Nevertheless, MUNZzER (1966) and EastwooDp (1971) state
that liver biopsy may be valuable in old age; guided liver biopsy at laparoscopy
may be needed.
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g) Liver Imaging

®) Radioisotope Scanning. This non-invasive technique is a simple and sensitive
method for assessing the hepatobiliary system. It has been reviewed by SPENCER
(1978) and WeNZEL (1979). The agent most used is °°™Tc sulphur colloid, which
is taken up by the Kupffer cells. Newer agents labelled with °°™Tc¢ are taken up
by the hepatocytes (e.g. °*°™TC PG, **Tc HIDA) (WisTow et al. 1977) and have
improved the diagnostic accuracy of isotope scanning (JENNER et al. 1978a,b;
WENZEL 1979; SILBERSTEIN 1980). Lesions which do not take up the isotope (e.g.
cysts, abscesses, secondary carcinoma) show as “cold areas,” but false results are
common (ROSENTHAL 1976). “Hot areas” are due to increased vascularity (JOHN-
soN and DE Forp 1978), but when ©’Ga citrate is used as the imaging agent it is
taken up by growing lesions (e.g. abscesses, neoplasms), which then appear as “hot
areas’” (HAUSER and ALDERSON 1978).

Diagnostic accuracy may be increased by combining isotope scanning with ul-
trasound (SULLIVAN et al. 1978).

p) Ultrasound. Ultrasound displays soft tissues. Grey-scale ultrasound has im-
proved resolution from 2 cm down to 3 mm, for gallstones at least, so that this
technique now equals oral cholecystography in diagnostic success (FERRUCCI
1979). Some workers have found ultrasound to be superior to oral cholecystogra-
phy, and recommend that ultrasound should be the first technique in evaluating
patients with suspected gallbladder disease (COOPERBERG and BURHENNE 1980).
However, it is not suited to the detection of small common bile duct stones, for
which intravenous cholangiography should be used if serum bilirubin is less than
51 pmol/litre (3 mg/dl) (TAYLOR and ROSENFIELD 1978).

It will be realized that this technique will often have advantages over others in
ill elderly patients, especially if jaundice is present. Accuracy is considerably less
in diffuse parenchymal liver disease (LOMONACO et al. 1975; GosINK et al. 1979),
although it remains useful as a non-invasive procedure.

Real-time ultrasound is useful for studying gallbladder kinetics (size, mobility,
response to cholecystokinin) (PALFRAMAN 1979) and for the early detection of small
hepatomas (OHTO et al. 1980).

y) Computed Axial Tomography. This non-invasive technique has become widely
popular, although it is not available everywhere on grounds of expense. It is very
valuable in the differential diagnosis of jaundice and for the detection of masses.
It can also detect infiltrations with fat or iron, but is less useful in diagnosis of non-
fibrotic parenchymal liver disease (KREEL 1980). It can be useful in biliary disease
but less expensive procedures (e.g. ultrasound or cholecystography) are more
usually sufficient for this purpose.

0) Perspective on Imaging Techniques. Isotope scans are useful screening pro-
cedures in liver disease, but may require further evaluation by ultrasound or CAT
scans. Ultrasound is particularly useful in biliary tract disorders and to show intra-
hepatic bile duct dilatation. It will also show abnormal masses, but CAT can pro-
vide more specific information and is useful for identification and quantification
of hepatic infiltrations (see also Sect. A.II.2).
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These non-invasive techniques are of great benefit in geriatric practice. Com-
parative reviews include those of MACCARTY et al. (1979); PETASNICK et al. (1979);
Sopee and VERDON (1979); WEISSMANN et al. (1979); and KReeL (1980).

¢) Laparotomy. The need for diagnostic laparotomy has receded with the intro-
duction of sophisticated investigative techniques such as those described above —
provided the condition of the patient allows for the time required to complete the
tests desired. Obscure abdominal pain or pyrexia of unknown origin may ulti-
mately require a diagnostic laparotomy (BMJ 1977b) and the risks of undue pro-
crastination in cases of jaundice of unknown aetiology have been stressed (BOURKE
et al. 1967), especially in the elderly (HAZELL 1967).

2. Jaundice in Old Age
a) Unconjugated (Prehepatic) Hyperbilirubinaemia

Not commonly seen in the elderly (in whom haemolytic anaemias are rare), the
most usual cause is pulmonary infarction in a patient with congestive cardiac
failure.

b) Conjugated (Hepatic or Posthepatic) Hyperbilirubinaemia

Intrahepatic cholestasis (READ 1979) may be due to drugs, hepatitis, cirrhosis (mac-
ronodular or primary biliary), hepatic infiltrations, and associated diseases, (e.g.
ulcerative colitis, non-metastatic prostatic carcinoma). Cardiac failure is another
hepatic cause of hyperbilirubinaemia; both conjugated and unconjugated bilirubin
levels may increase in the blood (WARE 1978).

Extrahepatic cholestasis (posthepatic) is mainly due to gallstones or carcinoma
in the ampullary region.

Obstructive jaundice may have intra- and/or extrahepatic causes. Several sur-
veys of jaundice in the elderly have shown that obstructive jaundice predominates
(HUETE-ARMDO and ExTON-SMITH 1962; ELMSLIE 1966; EAsTWOOD 1971; SPELL-
BERG and GARAU 1972), although this was not the case in the reports of Naso and
THOMPSON (1967) and O’BrIEN and TAN (1970). Various factors operate to produce
selection in such series, but HAZELL’S (1967) view is a practical working guide: in
elderly patients jaundice is often due to drugs, gallstones, or malignant obstruc-
tion. Nevertheless, cirrhosis and hepatitis occur in the elderly sufficiently often to
be included in the differential diagnosis (EAsTwooD 1971), and hepatitis in partic-
ular may mislead and even lead to unwarranted laparotomy in elderly patients
(HUETE-ARMIO and EXTON-SMITH 1962; FENSTER 1965).

Malignant obstruction is usually due to carcinoma of the head of the pancreas
or to metastases in the liver or the porta hepatis. Other primary sites include the
ampulla of Vater, the bile ducts and the gallbladder. Primary hepatic carcinoma
is much less common.

Calculous obstruction is due to a gallstone in the common bile duct; the elderly
may not complain of pain and the diagnosis may be difficult.

Differential diagnosis may be difficult if pain is absent in calculous disease (as
may be the case in old age) or present in malignant cases; similarly, fluctuation in
jaundice — classically suggesting a calculous aetiology — may occur in malignant ob-
struction.
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3. Circulatory Disturbances

a) Acute (Heart Failure, Shock)

Hepatomegaly, often tender and possibly progressive, is accompanied by impaired
liver function. Histologically, centrilobular congestion, haemorrhage, and necrosis
may occur with litle inflammatory response. The reticulin framework remains in-
tact.

b) Chronic Heart Failure

A large firm liver may change to a shrunken fibrotic one if cardiac cirrhosis de-
velops.

o) Pathological Changes. At postmortem, the cut surface shows a “nutmeg” ap-
pearance due to centrilobular congestion and haemorrhage surrounded by fatty
change. The hepatic veins are distended. The centrilobular parenchymal cells de-
generate, accumulate lipofuscin, and atrophy, and the stroma condenses. Prolifer-
ation of collagen may lead to periportal fibrosis (“reversed lobulation”).

For fuller details of the liver in congestive heart failure, see DUNN et al. (1973).
Note also that left heart failure, whether alone or in association with right-sided
failure, may present with prominent hepatic signs (CoHEN and KApLAN 1978). In
the elderly presenting with acute or chronic liver disease, it is wise to exclude left
heart failure (WARE 1978).

B) Clinical Features. Pain or discomfort is common over the liver, which may be
enlarged, firm, smooth, and tender. Hepatic pulsation occurs if there is tricuspid
incompetence (unless cardiac cirrhosis has supervened). Splenomegaly is surpris-
ingly common.

Jaundice may appear, usually when pulmonary infarction has occurred. He-
patojugular reflux may be found. Ascites may be present, especially if the serum
proteins are low.

Hepatic failure is rare.

y) Biochemical Changes. Liver function tests are abnormal. Mild prolongation of
the prothrombin time is common. Serum aminotransferases are commonly in-
creased, though not very greatly. Rarely, acute liver disturbance is associated with
very high serum aminotransferase levels and jaundice: such patients may be con-
sidered mistakenly to have acute viral hepatitis.

The place of laboratory tests in the diagnosis of chronic hepatic congestion due
to cardiac failure is discussed by CASSAN et al. (1976).

Drug disposition may be altered and conjugation by glucuronidation is de-
creased (FARLEIGH et al. 1980).

¢) Hepatic Vein Occlusion

Though rare, this may be suspected if a patient with polycythaemia vera or malig-
nant disease in or near the liver develops a large tender liver and gross ascites. Liver
scans may be characteristic (MEINDOK and LANGER 1976), but congestive cardiac
failure and cirrhosis must be excluded.
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4. Toxic Liver Injury (ZIMMERMAN 1978)

Drugs, chemicals, irradiation, plants, and fungi may produce hepatotoxicity, but
do so in different ways.

a) Hepatic Necrosis

Halogenated hydrocarbons, heavy metals, and cytotoxic drugs are directly he-
patotoxic in a predictable dose-dependent manner. Other such agents include para-
quat, DDT, benzene derivatives, tannic acid, Amanita mushrooms, irradiation,
and hyperpyrexia. Hepatic necrosis has followed intravenous tetracycline; ferrous
sulphate or paracetamol overdose; and dantrolene administration.

b) Fatty Liver

Common in alcoholics, this subject is reviewed by BRUNT (1971) and LEEevy et al.
(1975). Various chemicals, drugs, and physical agents may produce fatty liver, and
to some extent it may develop in severe anaemia, diabetes mellitus, and ulcerative
colitis. Focal fatty changes may cause diagnostic confusion (BRAWER et al. 1980).

¢) Hepatitis-like Reaction

Some drugs may produce liver changes identical to those of infective hepatitis; hy-
persensitivity may play a role. Mortality exceeds that of hepatitis; however, jaun-
dice may develop well after the drug has been stopped.

The main groups of drugs implicated are: antidepressants (including especially
monoamine oxidase inhibitors), anticonvulsants, antituberculous drugs, antirheu-
matic drugs, and certain anaesthetic agents, notably halothane (KLATSKIN and
SmitH 1975; SiMpsoN et al. 1975). Methyldopa and dantrolene have also been im-
plicated.

d) Intrahepatic Cholestasis

Women are affected more often than men.

o) Hypersensitivity Cholestasis. The classic example is phenothiazine jaundice,
seen particularly with chlorpromazine (ISSELBACHER and LESSER 1975). It occurs in
less than 0.5% of patients on chlorpromazine and is unrelated to dose or duration
of therapy.

Other drugs implicated include antidepressants, benzodiazepines, oral hy-
poglycaemic agents, thiazide diuretics, antithyroid drugs, and phenylbutazone.
Some reactions to chemotherapeutic agents are of this type (e.g. sulphonamides,
p-aminosalicylate).

Jaundice may be preceded by malaise, anorexia, and pruritus. A leucopenia is
common but eosinophilia may develop, and sometimes a rash. Serum alkaline
phosphatase often rises above 210 units/litre (30 K-A units/100 ml); aminotrans-
ferases are moderately raised.

Recovery usually takes a few weeks; less often jaundice persists and rarely a pic-
ture resembling primary biliary cirrhosis develops (although the immunofluores-
cent test is negative).
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Chronic cholestatic jaundice may mimic extrahepatic biliary obstruction (see
obstructive jaundice, above).

Treatment is symptomatic. Corticosteroids may reduce the serum bilirubin but
do not shorten the course of the illness.

f) Non-sensitivity Cholestasis. This is related to dose and duration of therapy. The
cholestasis is unaccompanied by inflammatory or necrotic changes. Various ste-
roid sex hormones and anabolic steroids have been implicated (methyltestosterone
but not testosterone propionate; methandienone and norethandrolone but not
nandrolone); all patients on the drugs involved will have abnormal BSP tests.

Mixed pictures may be seen with some drugs (e.g. sulphonamides, erythromy-
cin estolate, methyldopa, oral antidiabetic agents, antituberculous agents). Hepatic
granulomata are sometimes seen (e.g. after allopurinol or clofibrate). Nitrofuran-
toin has been reported to cause chronic active hepatitis.

5. Inflammatory Diseases

a) Viral Hepatitis

The three major types of human viral hepatitis are now known as A, B, and “non-
A, non-B” (ZUCKERMAN 1978; LANCET 1979 a).

Hepatitis A was formerly known as infective hepatitis or catarrhal jaundice. It
is a faecal-oral infection, with an incubation period of 3-5 weeks. It is relatively
uncommon in the elderly, in whom it takes a more severe course; jaundice may be
prolonged and death may result, especially during epidemics (BINDER et al. 1965).
FENSTER (1965) reported 23 elderly patients with “viral hepatitis” — these would
now be classified as hepatitis A. About half had prodromal symptoms, and one-
quarter had pruritus. Twenty patients presented with jaundice, one with ascites and
one with a confusional state with rapid development of jaundice and stupor. Men-
tal changes, as might be expected, were common, and so was weight loss. Investi-
gations were performed as for younger patients, but the diagnostic accuracy was
only 52%: the commonest mistaken diagnosis was neoplasm, because of the
patient’s age, weight loss, and jaundice with some obstructive features. Ten
patients had an acute or subacute course, and four others had a prolonged or pro-
gressive illness. There were six deaths (i.e. a mortality of 26%). Late diagnosis (and,
in two cases, unnecessary laparotomy) undoubtedly contributed to this high mor-
tality.

Hepatitis B was formerly known as serum hepatitis or homologous serum jaun-
dice. It is usually a parenterally transmitted infection, although non-parenteral
routes of spread may also occur. The incubation period varies from 14 to 180 days.
The onset is more insidious and the mortality higher than hepatitis A, since it tends
to affect older and more debilitated patients. Underlying malignancy or pre-exist-
ing liver disease predisposes to increased morbidity and mortality (ROBINSON and
GREENBERG 1977).

After infection, numerous antigen and antibody markers appear in the serum
at various times. These include: surface antigen (HBsAg) and its antibody; core
antigen (HBcAg) and its antibody; a third antigen (e antigen) may appear (it cor-
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relates with infectivity) and if present in addition to the persistence of HBsAg the
patient usually has serious chronic liver disease (TREPO et al. 1976). The e antigen
is less often found in asymptomatic carriers as age advances. In contrast, antibody
to e (anti-e) increases with age (OHBAYASHI et al. 1976). This may relate to lesser
infectivity of older subjects.

Most patients develop sufficient anti-HBs response to clear the infection; a
small percentage cannot do so and become chronic HBsAg carriers; these patients
are at risk of chronic active liver disease, cirrhosis, and hepatoma (DUDLEY et al.
1972; WooLF and WiLLIAMS 1976) and an increased susceptibility to alcoholic liver
disease (LANCET 1979a). The liver damage is mediated by auto-immune mech-
anisms (DIENSTAG 1978).

Spread of infection is especially related to blood, but may be by various body
fluids — hence the possibility of spread by intimate personal or sexual contact. Bed
bugs and other blood-sucking insects may be vectors (BMJ 1979 a).

Non-A, non-B Hepatitis is a milder parenteral infection than hepatitis B, which
it otherwise resembles. It is the commonest post-transfusion hepatitis in the United
States, but is much less frequent in other countries. It may lead to chronic liver dis-
ease (KNODELL et al. 1977, RAKELA and REDEKER 1979).

Recent trends in therapy of viral hepatitis have been discussed by MURRAY-
LyoN and REYNOLDS (1976). Some promise has been shown in acute HBsAg-posi-
tive hepatitis by a flavonoid drug, (4 )-cyanidanol-3 (BLuM et al. 1977), but it is
generally still held that in acute hepatitis no treatment has proved superior to con-
ventional supportive management (LANCET 1979a). Corticosteroids are contrain-
dicated in uncomplicated acute viral hepatitis but may help if there is prolonged
cholestasis (TANNER and POWELL 1979). Active immunization against hepatitis B
is now a reality (BMJ 1980). Its major importance may be not so much the preven-
tion of acute hepatitis as protection against chronic liver disease and hepatoma.

Other viruses causing liver damage include cytomegalovirus, Epstein-Barr virus,
infectious mononucleosis, yellow fever, herpes simplex, herpes zoster/varicella and
Coxsackie virus.

Infectious mononucleosis is rare in old age, but will often go unrecognized be-
cause it is mainly a disease of young people, and because its clinical features are
often atypical and misleading (HORWITZ et al. 1976; PickeENs and MURDOCH 1979).
Sore throat and malaise may occur, but significant myalgia and considerable liver
dysfunction, with or without jaundice, are likely to be features of the illness.
Lymphadenopathy and splenomegaly may be absent, and the Paul-Bunnell test
may be persistently negative. The recognition of specific Epstein-Barr virus immu-
noglobulin (EBVIgM), using differential sucrose gradient centrifugation, confirms
the diagnosis.

Chronic hepatitis may be relatively benign (persistent) or more subacute
(chronic aggressive hepatitis). The latter may progress to cirrhosis and sometimes
to primary hepatocellular carcinoma. There may be an association with other liver
disease, especially the chronic HBsAg carrier state, haemochromatosis, or certain
drugs (e.g. alcohol, methyldopa, nitrofurantoin, oxyphenisatin).

Chronic aggressive hepatitis, characteristically a disease of young women, has
been reported in old age, when clinical and laboratory features may be atypical
(WooLF et al. 1974; WILLIAMS et al. 1976). The immunological disturbance is shown
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by polyclonal hypergammaglobulinaemia and a high incidence of auto-antibodies
(BMJ 1977¢).

Treatment. Corticosteroids help in HBsAg-negative cases, and azathioprine
may reduce the dose of steroid required (azathioprine alone is ineffective). In cases
with HB virus markers, great caution is needed and response is much less likely
(TANNER and POWELL 1979); such cases are often less aggressive, but if jaundiced,
or if aminotransferases are considerably raised, similar treatment may be tried.
Levamisole has been encouraging but the virus remains. Interferon can clear the
virus markers but the clinical state is unchanged; adenine arabinoside is cheaper
and more readily available (LANCET 1979a), and may lead to improvement in
symptoms, liver function, and histology (SCULLARD et al. 1980).

Cholestatic hepatitis resembles drug-induced cholestasis (see above).

b) Cholangitis

Ascending cholangitis follows bile stasis, usually due to extrahepatic biliary ob-
struction. An obstructing gallstone may lead to “Charcot’s intermittent biliary fe-
ver” with episodes of Gram-negative septicaemia. The latter may be particularly
serious in the elderly, especially if shock occurs (KREGER et al. 1980).

Age over 70 years may predispose to bacterial infection in bile (KEIGHLEY et al.
1976).

Sclerosing cholangitis or pericholangitis may accompany chronic inflamma-
tory bowel disease (BMJ 1979b).

¢) Liver Abscess

o) Pyogenic. Despite antibiotic usage, there has been no reduction in the incidence
of pyogenic liver abscesses. They may be multiple, associated with obvious acute
infection such as cholangitis or bowel sepsis, and often with jaundice; or solitary
and cryptogenic, with an insidious onset and long history (BUTLER and MCCARTHY
1969), often in elderly patients, with jaundice in 25%. A solitary abscess occurs
most often in the right lobe of the liver.

Mortality is high (LANCET 1976 b) but may be improved by early diagnosis and
aggressive surgical and antibiotic treatment; however, even then patients over 60
years old have a higher mortality rate than younger patients (SATIANI and DAVID-
SON 1978).

f) Other Abscesses. Amoebic abscesses are discussed by SATIANI and DAVIDSON
(1978). Mortality is low if the abscesses are sterile but much higher if secondarily
infected. Prognosis is worse in old age (MERIN et al. 1980).

d) Chronic Inflammations

Miliary tuberculosis may be clinically undramatic in the elderly (PROUDFOOT et al.
1969); it may present as anaemia and a raised erythrocyte sedimentation rate. Liver
biopsy may be valuable in establishing the diagnosis (CUCIN et al. 1973); laparo-
scopy with or without guided liver biopsy may be needed.

Brucellosis may also involve the liver.
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6. Cirrhosis

a) Classification

A variety of classifications has been used for some years (GALAMBOS 1975; AN-
THONY et al. 1978).

Two complementary classifications are recommended: morphological
(micronodular, macronodular, mixed) and aetiological (known — e.g. alcohol,
virus, metabolic disorder — or unknown — cryptogenic). Functional staging has
been described by BRUNT (1976).

b) Incidence and Mortality

The incidence of cirrhosis increases after middle life (MAsSE et al. 1976). It is usually
commoner in men than in women. Some countries show an increase after the age
of 75 years (Japan, Denmark) but others report a decrease after that age (United
States, France). In France, where there has been a rapid increase, especially in men,
peak mortality is between 65 and 74 years in both sexes; but in the United States
it has shifted from over 75 to the 55-64 decade.

c) Aetiology

o) Cryptogenic Cirrhosis. The commonest variety of cirrhosis in old age is latent,
cryptogenic, and micronodular, without acites or portal hypertension (LUDWIG et
al. 1970). Splenomegaly is common and may be found clinically or radiographical-
ly (KRAFT and FinBY 1970). The term “senile cirrhosis” is best avoided.

Drug therapy in the elderly cirrhotic needs particular care. Both aging and cir-
rhosis may lead to pharmacokinetic changes which alter distribution, clearance,
detoxication, and elimination of various drugs (VESTAL et al. 1978; KrLoTz and
WILKINSON 1978; BLASCHKE and RUBIN 1979; GEORGE 1979). Reduced dosage of
many drugs commonly used in geriatric patients will be necessary — e.g. chlor-
methiazole (PENTIKAINEN et al. 1978); benzodiazepines (KLOTZ et al. 1975) (oxaze-
pam is the most useful if cirrhosis is present — SELLERS et al. 1979); beta-blockers
(PESSAYRE et al. 1978; HOMEIDA et al. 1978). Frusemide commonly leads to adverse
reactions in cirrhotic patients (NARANJO et al. 1979); in the management of ascites
a potassium-sparing diuretic is often useful, alone or together with thiazide (Y AMA-
pA and REYNoOLDS 1970). Well-documented associations have been established be-
tween cirrhosis and peptic ulcer (LIEBER 1952) and gallstones (BOUCHIER 1971).

B) Biliary Cirrhosis. Primary biliary cirrhosis (PBC) is a chronic non-suppurative
destructive cholangitis of unknown cause, occurring mainly in females. Its onset
is usually in middle age but may peak later (LUDWIG and BAGGENSTOSS 1970).

The classical clinical picture (pruritus, obstructive jaundice, skin pigmentation,
xanthomata, steatorrhoea, bone rarefaction, and possibly bleeding and clubbing)
represents advanced disease, with an average survival time of 6-11 years (ROLL et
al. 1980). However, increasing numbers of asymptomatic patients are now being
diagnosed by biochemical screening, liver biopsy, and immunological testing
(FLEMING et al. 1978; JAMES et al. 1980). An appreciable proportion of asympto-
matic patients have advanced histological lesions and may have had the disease for
several years before being diagnosed.
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Considerable immunological abnormalities occur in most cases, even if asymp-
tomatic: serum IgM levels are commonly raised, and over 90% of cases have a posi-
tive immunofluorescent test for mitochondrial antibodies. PBC appears to be part
of a multisystem disorder and may be associated with various auto-immune dis-
eases such as rheumatoid arthritis, scleroderma, the sicca syndrome, and thyroid
disease (THOMAS et al. 1977; CuLP et al. 1980). The natural history of PBC has been
reviewed by CHRISTENSEN et al. (1980), who found an unfavourable influence of
older age on progression of the disease.

Treatment with D-penicillamine has shown some promise (FLEMING et al. 1978,
EPsTEIN et al. 1979). Corticosteroids are usually contraindicated because they ac-
celerate osteodystrophy, but have led to symptomatic improvement (TAAL and
ScHaLM 1980). Cyclosporin-A has led to some improvement in liver function tests
(THOMAS et al. 1980) but is too toxic for general or long-term use. Azathiaprine has
not been of help (CHRISTENSEN et al. 1980).

Osteodystrophy may be treated by 25-OH vitamin D (REEeD et al. 1980) or, in
some patients, 1,25-(OH),D; (LONG et al. 1978). Pruritus may be relieved by oral
cholestyramine, but this may prevent enterohepatic circulation of 25-OH-D and
deplete already limited body stores of the vitamin (CoMPsTON and THOMPSON
1977).

Secondary biliary cirrhosis occurs after long-standing extrahepatic biliary ob-
struction. Ascending cholangitis may produce the picture of “Charcot’s intermit-
tent biliary fever.” The mitochondrial antibody test is negative.

y) Haemochromatosis. Idiopathic haemochromatosis is a rare inherited disorder
of iron metabolism found in middle and later life. Iron absorption is excessive de-
spite a normal diet; this leads to progressive increase in tissue iron and widespread
fibrosis develops in parenchymal organs.

Sex incidence is equal in the elderly; at younger ages males predominate since
females lose iron during their reproductive years.

In addition to hepatic cirrhosis, late clinical features include diabetes mellitus,
hypogonadism, arthropathy, skin pigmentation, and cardiac failure. In elderly
patients a progressive polyarthritis with chondrocalcinosis is a common associ-
ation, and abdominal pain and the development of primary hepatocellular car-
cinoma occur more commonly than at younger ages.

Diagnosis has been discussed by POWELL and HALLIDAY (1978), VALBERG et al.
(1978), BoMrORD (1979), and BEAUMONT et al. (1980). In differentiating idiopathic
haemochromatosis from hepatic cirrhosis with iron overload, the amount of iron
in liver biopsy material is important, but lack of iron in reticuloendothelial cells
is compatible with idiopathic haemochromatosis (VALBERG 1978). Iron absorption
may be little raised when the patient presents initially, but increases markedly when
venesection treatment is started.

Anaemia is rare unless there is folate or vitamin B,, deficiency. Sideroblastic
anaemia may occur.

For further details of idiopathic haemochromatosis and its underlying genetic
basis, see BOMFORD (1979).

Treatment includes removal of iron by regular venesections or (less effectively)
by chelation therapy. Oral phosphates reduce iron absorption.
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6) Portal Hypertension. Old people tolerate gastro-intestinal bleeding less well
than younger patients (AVERY JONES 1956; SCHILLER et al. 1970; WALLs et al. 1971;
LoGaN and FINLAYSON 1976). This is especially true of bleeding oesophageal
varices (WELLS 1973).

Fiberoptic endoscopy is well tolerated by the elderly (ANSELM et al. 1971; GiB-
BINS et al. 1974; STEVENSON et al. 1976) and its usefulness was stressed by STANLEY
and CockING (1978). Patients may have varices yet bleed from another site (MOR-
RIS et al. 1975; BULL et al. 1979). The latter authors showed that if the spleen is im-
palpable, gastro-intestinal bleeding is probably not from varices.

Treatment in the acute stage of variceal bleeding may employ intravenous vaso-
pressin and balloon tamponade, and various adjunctive procedures (MALT et al.
1979). Intra-arterial vasopressin was used by SHERMAN et al. (1979). Vasopressin
may decrease oxygen availability (BERK et al. 1979). Intravenous somatostatin has
been used successfully in a 67-year-old man (TYDEN et al. 1978). Sclerotherapy has
been reviewed recently by LANCET (1979b) and Lewis et al. (1980). Oesophageal
transection using the SPTU gun has had good results in patients aged up to 80
years (JOHNSON 1978) and may save a desperate situation.

The prognosis of variceal bleeding is related to liver function and to age; hence
it is poor in the elderly patient with alcoholic cirrhosis (SHIELDS 1979), in whom
liver failure may ensue.

Portasystemic shunt operations are not generally favoured in the elderly (READ
etal. 1961; HOURIGAN et al. 1971; SHIELDS 1979) but excellent results were reported
recently by LIVINGSTONE et al. (1979) in 30 patients aged from 60 to 87 years who
underwent an elective distal splenorenal shunt. Ascites is a bad prognostic feature
in patients being considered for shunt operations (LANCET 1979b).

7. Liver Failure

This term includes portal systemic encephalopathy (PSE). Chronic PSE may pro-
duce cerebellar and basal ganglion disturbances, possibly with parkinsonism and
dementia (READ et al. 1967).

8. Infiltrations of the Liver

a) Malignant Disease (TERBLANCHE 1977)

o) Secondary Carcinoma. Hepatic metastases may occur from many primary sites.

Right-sided abdominal pain and tenderness plus a large irregular liver suggest
the presence of hepatic metastases. Jaundice is often absent, but obstructive jaun-
dice may be due to involvement of bile ducts in the porta hepatis.

Ascites may result from peritoneal involvement or direct spread of tumour to
hepatic veins or inferior vena cava. The distended abdomen may contrast with gen-
eralized wasting.

It is always important to exclude primary carcinoma in the gastro-intestinal
tract. Carcinoma of the body of the pancreas is often silent and difficult to diag-
nose; rectal carcinoma is easy to find yet often missed. Routine clinical examina-
tion of rectum, breasts, and thyroid is essential. Beware the tiny melanoma — or
the melanoma long since removed.
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Liver function tests are often unhelpful. Serum 5-nucleotide phosphodies-
terase isoenzyme V (5NDP-V) appears in the serum of patients with liver
metastases (MULLEN et al. 1976; PoLLOCK et al. 1979). Liver biopsy is risky and
should always be preceded by localization of metastases by X-ray and imaging pro-
cedures (as described above), since metastases may be friable and if punctured may
bleed severely.

Treatment is difficult, especially in old age; but the prognosis is so poor in un-
treated cases that a fine judgment is needed in each individual patient. Cytotoxic
therapy is rarely indicated since it may make the elderly patient more ill; but rea-
sonable results have been reported in patients up to 75 years of age (FRIEDMAN et
al. 1979). Partial hepatectomy for localized deposits (FORTNER et al. 1978) is rarely
feasible. Palliative radiotherapy has helped patients with obstructive jaundice
(MEYER et al. 1978).

B) Primary Carcinoma of the Liver. Hepatoma is a hepatocellular tumour; chol-
angioma is a (rarer) bile duct tumour.

Hepatocellular carcinoma may develop in patients with cirrhosis of the liver. In
those areas where hepatitis B infection is endemic (Asia, Africa, Indonesia), this is
the commonest antecedent, and hepatoma is seen in younger patients than else-
where.

In the U.K., HBsAg-positive chronic active hepatitis carries a high risk of ma-
lignant change, especially in males over 50 years of age (JOHNSON et al. 1978 a).

Alcoholic cirrhosis is a common antecedent in the United States (OMATA et al.
1979), Europe (NORREDAM 1979; BASSENDINE et al. 1979), and Australia
(McCAUGHAN et al. 1979).

Haemochromatosis often ends in hepatocellular carcinoma, which is the com-
monest cause of death in elderly patients with primary haemochromatosis (DELA-
MORE 1972). A rare triad of haemochromatosis, hepatocellular carcinoma, and
erythrocytosis occurs in elderly males; prognosis is poor (RAPHAEL et al. 1979).

Hepatoma is a rare complication of secondary iron overload, but has been re-
ported recently in an elderly man with thalassaemia minor (PARFREY and SQUIER
1978).

Androgen-anabolic steroid therapy has been associated with development of
hepatoma (RubpoLpH 1978).

The tumour may occur as a single mass or as multicentric nodules (BROCHERIOU
et al. 1975).

Histological features have been reviewed by N@RREDAM (1979) and their prog-
nostic significance discussed by LaI et al. (1979).

Clinical features include abdominal pain, a hard irregular abdominal mass and
perhaps resistant ascites; if these develop in a patient with cirrhosis, hepatoma
should be suspected. An arterial murmur may be heard over the enlarged liver.

Occasionally porphyria develops (BROCKLEHURST et al. 1965; EDDLESTON et al.
1971; Keczkes and BARKER 1976; SToUT and BIGGART 1978).

Other features relate to the cirrhosis and any local or general spread.

Liver function tests reflect the cirrhosis but other biochemical abnormalities
have been described: dysproteinaemia, hypercalcaemia, hypoglycaemia. Serum al-
pha-1-fetoprotein (AFP) concentrations are raised in over 80% of patients with
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hepatoma, but the increases are less marked in older patients than at younger ages
(WEpsIC and KIRKPATRICK 1979). Serum ferritin may be increased (KEw et al.
1978).

Erythrocytosis and polymorphonuclear leucocytosis are common; eosinophilia
and thrombocytosis may occur.

Investigative techniques such as ®’Ga scans, ultrasound, CAT scans, and selec-
tive angiography have been discussed earlier in this chapter. They have been com-
pared with regard to the diagnostic evaluation of hepatoma by K UNSTLINGER et al.
(1980) and - for early diagnosis of small hepatomas — by OHTO et al. (1980).

Cytopathological examination of tissue aspirated from the liver via a thin nee-
dle gave the diagnosis of primary hepatocellular carcinoma in three aged patients
unfit for liver biopsy (GEBOEs et al. 1978).

Surgical treatment is rarely feasible. Medical treatment employs doxorubicin
(Adriamycin) (BErN et al. 1978; JOHNSON et al. 1978). High oral doses of urea have
been claimed to be efficacious and non-toxic (DANAPOULOS and DANAPOULOU
1975).

Cholangiocarcinoma is reviewed by MURRAY-LYON 1979).

y) Angiosarcoma of the Liver has been reviewed by LOCKER et al. (1979). It has
been associated with chronic exposure to thorotrast, vinyl chloride, arsenic,
radium, and possibly copper, and chronic idiopathic haemochromatosis. The long-
term use of androgenic anabolic steroids, diethylstilboestrol, and phenelzine has al-
so been implicated.

0) Malignant Lymphoma has been discussed by KM et al. (1976).
b) Amyloidosis

The liver may be involved in primary or secondary amyloidosis. Primary amyloi-
dosis may be idiopathic or a complication in 10% of cases of multiple myeloma;
secondary amyloidosis is an uncommon complication of diseases other than
myeloma (BMJ 1979¢). “Classical” causes of secondary amyloidosis are chronic
suppurative conditions, caseous tuberculosis or tertiary syphilis; in modern geriat-
ric practice commoner causes include rheumatoid arthritis, suppurative pye-
lonephritis, and decubitus ulceration complicating long-standing paraplegia, can-
cer (especially Hodgkin’s disease and renal carcinoma), ulcerative colitis, and
Crohn’s disease.

An excellent up-to-date review of the nature of amyloid is given by GLENNER
(1980).

Despite extensive hepatic infiltration with amyloid, clinical features are usually
few. Hepatomegaly occurs in 50% of patients: the liver is smooth, firm, rubbery,
and non-tender. The spleen is palpable in about one-third of cases. Serum alkaline
phosphatase may be raised without other evidence of “obstructive” liver disease.
Jaundice is unusual: it is due to intrahepatic cholestasis and is rarely severe (RuU-
BINOW et al. 1978). Ascites is uncommon but may occur in advanced cases.

In diagnosis, dye tests have been superseded by rectal, liver, and perhaps renal
biopsy; and liver scans may help.

Treatment is that of the underlying cause wherever possible.

Prognosis is poor if there is renal involvement, or severe jaundice and ascites.
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9. The Liver in Systemic Disorders

a) Diabetes Mellitus

There is an association between chronic liver disease and diabetes. Impaired glu-
cose tolerance is common in cirrhosis. Hepatomegaly and fatty change are com-
mon in untreated diabetics.

b) Chronic Bowel Inflammation

A wide range of hepatic disorders has been reported with chronic inflammatory in-
testinal disease, including fatty change, chronic active hepatitis, cirrhosis,
granulomata, sclerosing cholangitis, pericholangitis, hepatic abscess, as well as
amyloidosis (BMJ 1979b,¢).

The bowel diseases most often associated with these conditions are ulcerative
colitis and Crohn’s disease. Lesser histological changes are quite common,; serious
liver disease is rare (less than 3%), but liver dysfunction may be detected in 8%
of patients with inflammatory bowel disease (DEW et al. 1979).

These changes may be due to nutritional, toxic, and immunological factors.

¢) Collagen Diseases

The association of liver disease with rheumatic disorders is well known. Biochem-
ical abnormalities of liver function have been reported in up to 50% of patients
with rheumatoid arthritis, and histological abnormalities on liver biopsy in
25%—-50%; there was no relationship with age (FERNANDES et al. 1979). MILLS et
al. (1980) reported that of 31 patients with rheumatoid arthritis and clinical and/or
biochemical evidence of liver dysfunction, four (13%) had definite chronic liver
disease, the remainder showing nonspecific reactive changes or normal histology.
Immunological mechanisms may be responsible for the hepatic changes (FER-
NANDES et al. 1979).

The liver may also be involved in giant cell arteritis (MCCORMACK et al. 1978)
and systemic lupus erythematosus (RUNYON et al. 1980).

The association between liver disease and immunological changes has been dis-
cussed by THOMAS (1977), SHERLOCK (1977), EDDLESTON and WILLIAMS (1978), and
KANAGASUNDARAM and LEEvVY (1979).

B. Biliary System
I. Physiological Aging
1. Anatomical Changes

The musculature of the gallbladder may hypertrophy, but decreased elasticity of
the walls may lead to ptosis (Ivy and GROSSMAN 1952). Changes in bile have been
described earlier in this chapter.

2. Functional Changes

Delayed filling (SEYss 1967) does not seem to be associated with impaired concen-
trating power or emptying time (Ivy and GROSSMAN 1952).



64 D.E. Hyams

II. Disease of the Biliary System

Disease of the biliary system is common and important in old age, gallstones and
cholecystitis being the most frequent. Abdominal surgery in the aged is indicated
for biliary tract disease more often than for other pathological conditions (STROHL
et al. 1964).

1. Clinical Evaluation

Careful history and examination are essential. Biochemical tests are relevant main-
ly in jaundiced patients, as described previously. Pancreatic function tests may also
be required.

X-rays and imaging techniques have been considered above, under liver dis-
eases. Some further points will be made in connection with individual diseases later
in this chapter.

2. Gallstones

The incidence of all types of gallstones increases with advancing age, especially in
elderly males, although the overall incidence of cholesterol stones is commoner in
females (BENNION and GRUNDY 1978; DOWLING 1979; FisSHER 1979; POUPON et al.
1979).

There is a correlation with obesity and diet (BENNION and GRUNDY 1978) and,
in women, with parity (FRIEDMAN et al. 1966; BERNSTEIN et al. 1973) and oestrogen
administration — see above. In obese women the incidence per 100 women per de-
cade is relatively constant, but the overall prevalence rate rises steadily after 20
years of age (BERNSTEIN et al. 1973). Autopsy studies or prevalence rates cannot
be applied to the community as a whole, because hospital series are skewed towards
an older age composition (BATESON and BOUCHIER 1975). There is in any case wide
variation in reported figures; routine autopsy material has given 8%-25% preva-
lence (McKEOWN 1965) but after 70 years of age this becomes 20%-50% or more
(STrOHL and DIerreNBAUGH 1953; McKeowN 1975). There is wide variation be-
tween different parts of the world (BENNION and GRUNDY 1978; POUPON et al.
1979).

Mechanisms of gallstone formation and consideration of risk factors are dis-
cussed by BENNION and GRUNDY (1978) and DOWLING (1979).

a) Clinical Features and Associations

Gallstones are often symptomless, especially in the elderly, but complications lead-
ing to acute crises are four times as common after 60 years of age than at younger
ages; and the outcome of such acute episodes is less favourable after 60 (PouroN
et al. 1979).

Migration of gallstones into or through the common bile duct may or may not
produce biliary colic. Common duct stones have been reported in 60% of 90-year-
old patients (GAINES 1977). Obstructive jaundice may result, and may fluctuate.
Ascending cholangitis may develop and may become purulent, with liver abscesses.
Long-standing obstruction may produce sclerosing cholangitis and biliary cirrho-
sis.
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Migration of gallstones to the neck of the gallbladder obstructs the cystic duct;
stasis and infection lead to acute or chronic cholecystitis; rarely, empyema of the
gallbladder occurs, and this may perforate. Internal biliary fistula (especially into
the duodenum) or impaction of the stone in the ileum (producing gallstone ileus
or perforation of the ileum) are other possible complications. A long-term sequel
may be carcinoma of the gallbladder (q.v.).

Associations with other gastro-intestinal disorders, diabetes mellitus, and cor-
onary artery disease are well known (KAYE and KERN 1971); as expected, the inci-
dence of multiple associated illnesses is greater after 60 years than before this age
(HAFF et al. 1971). An association with hiatus hernia has been established firmly
only recently (CAPRON et al. 1978; BALDWIN 1978; CHOCTAW et al. 1978).

b) Silent Gallstones

The incidence of silent gallstones increases with age (SATO and MATSUSHIRO 1974),
although it has been claimed that truly asymptomatic stones are rare (HORwITZ
1956). The incidence of complications certainly increases with age (STROHL et al.
1964; GLENN 1965; PouPoON et al. 1979), and 40%—-50% of patients with silent gall-
stones will develop significant symptoms within 5-20 years (CoLcock et al. 1967,
GAINES 1977), often severe and acute (SATO and MATSUSHIRO 1974; GAINES 1977),
when the outlook deteriorates markedly (STROHL et al. 1964; SHELBY and LORHAN
1968; GRODSINSKY et al. 1972; ZIFFREN and HARTFORD 1972; PouPoN et al. 1979).

The question of elective prophylactic cholecystectomy in elderly patients with
silent gallstones is thus especially important; yet it remains controversial. The bal-
ance of risks is far from clear: the operative mortality in older patients has ranged
from 1% or less (CoLcock and PEREY 1963; WRIGHT et al. 1963; HERMANN and
MARTIN 1969) to as much as 7.4% (AMBERG and ZBORALSKE 1965 — higher than
in their unoperated cases). In non-operated cases aged over 65, LuND (1960) re-
ported a mortality of 7.2%. Other factors need to be considered, e.g. postoperative
morbidity is commoner in the elderly (BoLT 1960; HOERR 1963; WRIGHT et al. 1963;
GRIFFITHS 1972; SZAUER and ZUKAUKAS 1975), whereas the risk of developing car-
cinoma of the gallbladder, after silent stones are discovered at age 65, has been cal-
culated as only 0.44% (NEwMAN and NORTHUP 1964) — less than the operative
mortality. This is offset by the possible hazards of infective complications and/or
biliary obstruction and its sequelae.

BoucHIer (1976) favours a conservative approach in truly silent stones; disso-
lution of gallstones may be tried (see below) but silent stones are usually calcified
and do not respond to this treatment.

The current surgical philosophy appears to have shifted towards the opinion
of GLENN and HAYES (1955) that all gallstone disease, whether silent or not, repre-
sents a potential hazard which warrants consideration of elective cholecystectomy.
There is no doubt that geriatric patients, judiciously selected and well-managed
perioperatively, can do very well after cholecystectomy (BRUCE and HARRISON
1967; Diokovic and HEDLEY-WHITE 1979). Incidental cholecystectomy for gall-
stones discovered during unrelated major abdominal surgery in 44 elderly patients
(average age 78 years) caused no significant change in the mortality or morbidity
expected (SCHREIBER et al. 1978). The risk of leaving the gallbladder under such cir-
cumstances is illustrated by the frequency of postoperative acute cholecystitis
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(GLENN 1977; SCHREIBER et al. 1978). This complication is more likely after the age
of 50 years, and over half of such cases have gallstones. The mortality in these older
patients is 7.6% (BELL and HOLUBITSKY 1969).

¢) Medical Treatment of Gallstones (HOFMANN 1980)

Chenodeoxycholic acid ( chenic acid), given orally, improves cholesterol solubiliza-
tion in bile (THISTLE and SCHOENFIELD 1971; BELL et al. 1972) and cholesterol then
redissolves from gallstones into the bile. This agent has now been used for 10 years
and has been reviewed by its original investigators (THISTLE et al. 1978 b; HOFMANN
et al. 1978) and by many others. Certain requirements are necessary for the success
of this treatment: radiolucent stones, a functioning gallbladder, an adequate dose
(not less than 15 mg/kg/day in most cases, more in obesity), small stones and an
ability to wait 6-24 months for dissolution. Recurrence is possible, but may be
slow. These criteria may obtain in some elderly patients (SUMMERFIELD 1979) in
whom surgery is undesirable or rejected. The U.S. National Co-operative Gall-
stone Study, a prospective study of chenic acid therapy, recruited patients up to
79 years old (SCHOENFIELD 1978).

The commonest side effect is diarrhoea, which is usually mild and ceases spon-
taneously; it is dose related. Dyspeptic symptoms often decrease on chenic acid.
Biliary colic does not appear to follow reduction in size of the stones. Serum
aminotransferases are often raised transiently, but no notable change in liver
histology has been observed (BELL et al. 1974; FRoMM et al. 1975; PEDERSEN and
BREMMELGAARD 1976; DOWLING et al. 1977; THISTLE et al. 1978 b; KOCH et al.
1980).

Ursodeoxycholic acid, the 7-f epimer of chenic acid, has advantages over chenic
acid: smaller dosage, more rapid effect, and no diarrhoea or serum aminotrans-
ferase increase. With further experience, it may become the agent of first choice for
gallstone dissolution (BMJ 1978 b; SUMMERFIELD 1979).

It is worth noting that ursodeoxycholic acid, unlike chenic acid, does not lower
increased serum triglyceride concentrations (BATESON and IQBAL 1979).

Bile acids apart, there are two other compounds which have been shown to re-
duce cholesterol saturation in bile: Zanchol, a fluoranthene derivative (ZIMMON et
al. 1976) and Rowachol, a choleretic consisting of six cyclic monoterpenes derived
from plant essential oils (DORAN et al. 1979). The latter has been shown to dissolve
gallstones (BELL and DORAN 1979).

d) Gallstones in the Common Bile Duct

These occur twice as often in the elderly as in younger patients (STROHL et al. 1964).

Treatment consists of medical treatment of biliary colic, if it occurs, and surgi-
cal measures (exploration of the common bile duct and removal of all stones, and
cholecystectomy). Operative mortality and postoperative morbidity are higher
than for elective cholecystectomy performed before the stones have migrated from
the gallbladder (LUNDSTROM and HoLM 1979); this is especially true if acute ob-
structive cholangitis develops, when urgent decompression of the bile duct is
needed (DOOLEY et al. 1979). With appropriate perioperative care, bile duct explor-
ations need not be unduly hazardous for the elderly (SZAUER and ZUKAUKAS 1975;
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MURRAY-LYON and REYNOLDS 1976; Diokovic and HEDLEY-WHITE 1979). It is
essential to locate and remove all the stones. Operative cholangiography is impor-
tant (HERMANN and MARTIN 1969; MURRAY-LYON and REYNOLDS 1976; ASHBY
1978): if normal, the bile duct is not opened, but if abnormal, operative
choledochoscopy may then be performed to aid retrieval of calculi, and to ensure
that none remains in the common bile duct, the hepatic ducts and the papilla. This
obviates the need for a T-tube drain, and simplifies and shortens the postoperative
course (AsHBY 1978a). In patients in whom postexploratory operative
choledochostomy is not used and a T-tube drain is inserted, postoperative chol-
angiography (SHERLOCK 1981) or choledochoscopy (AsHBY 1978 b) should be car-
ried out before removal of the T-tube.

Retained stones at the lower end of the common bile duct may be removed by
endoscopic papillotomy (or sphincterotomy), which has been described as a major
therapeutic advance in the management of elderly and high-risk patients with bile
duct stones (CorToN 1980). CoTTON’S series included three patients aged 90-99
years and one aged 101. The procedure, with a complication rate of under 10% and
a mortality rate of about 1% (SAFRANY 1978; SEIFERT 1978; LIGUORY et al. 1979;
CotToN 1980) is much safer than re-exploration in such patients.

Bile duct and hepatic duct stones have been dissolved by perfusion with mono-
octanoin via a catheter inserted into the T-tube (THISTLE et al. 1978 a; LEUSCHNER
et al. 1979).

e) Gallstone Ileus

This is a rare but potentially dangerous complication of cholelithiasis, and occurs
mainly in elderly women (KvisT 1979). The gallstone, over 2.5 cm in diameter,
passes into small intestine or stomach via a fistula, and impacts most often in the
ileum. Intestinal obstruction may be accompanied by features of cholangitis, and
the previous history usually includes symptoms of chronic cholecystitis.

Diagnosis is usually made by X-rays of the abdomen, which may show dis-
tended bowel loops with fluid levels, air in the biliary tract, and possibly the offend-
ing gallstone; but any or all of these features may be absent and an emergency con-
trast examination may be needed (BALTHAZAR and SCHECHTER 1975). Pre-oper-
ative diagnosis is made in only a third of cases (KIRKLAND and CROCE 1961) but
is more likely if the possibility is borne in mind when an elderly patient presents
with small-bowel obstruction of obscure aetiology (SAFAIE-SHIRAZI and PRINTEN
1972).

Treatment is usually by enterotomy. The prognosis is poor; the mortality rate
(25%) exceeds that for other causes of intestinal obstruction (MAINGOT 1964,
MaANAX 1969), although Kvist (1979) reported a mortality of only 12.5%. In suc-
cessful cases a subsequent elective cholecystectomy is advised (THOMAS et al. 1962).

Rarely, an ischaemic bowel may be perforated by the gallstone (BROWN et al.
1966).

3. Cholecystitis

Acute or chronic cholecystitis is usually associated with gallstones and has an in-
creased incidence in the elderly.
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a) Acute Cholecystitis

This is often an exacerbation of chronic cholecystitis; it may be precipitated by in-
terference of bile flow in the cystic duct, e.g. due to impaction of a gallstone at the
neck of the gallbladder.

The organisms are usually Escherichia coli, Klebsiella, enterobacter, enterococ-
ci, streptococci or staphylococci. Anaerobes such as bacteroides and Clostridia of-
ten coexist.

o) Diagnosis. In the elderly, acute cholecystitis is usually accompanied by abdom-
inal pain and perhaps tenderness; fever is less common and signs of peritoneal ir-
ritation are often absent. Mental confusion may be a prominent feature. Differenti-
ation from other acute abdominal or cardiac emergencies may be difficult (HALASZ
1975) and diagnosis is often delayed (MORROW et al. 1978). Laboratory tests may
be unhelpful.

Imaging techniques are invaluable in establishing the diagnosis (SELTZER and
Jongs 1980; ULREICH et al. 1980). Ultrasound is a valuable non-invasive primary
screening procedure (MORROW et al. 1978; WOLSON and GOLDBERG 1978; SHERMAN
et al. 1980; ULREICH et al. 1980) and may be helpful if gangrenous necrosis or em-
pyema of the gallbladder complicates the picture (KANE 1980). The superiority of
99mTc-pyridoxylidene glutamate scanning over other techniques was claimed by
Down et al. (1979).

B) Treatment. Supportive and symptomatic treatment (avoiding morphine)
should be supplemented by broad-spectrum antibiotics (KUNE and BURDON 1975).
The choice of antibiotics needs care: it will be difficult to achieve adequate concen-
trations of antibiotics in the bile (JARVINEN et al. 1978; KEIGHLEY 1978) and serum
concentrations are more important (KEIGHLEY et al. 1976). Thus it is usual to rec-
ommend an aminoglycoside and a cephalosporin (or cephamycin antibiotic);
newer broad-spectrum penicillins may also be helpful. Intravenous metronidazole
had shown some promise (NIELSON and JUSTESEN 1977).

Surgical intervention is usually required at some time and much controversy
has centered over its timing. The advocates of early cholecystectomy are supported
by at least three controlled studies (LINDEN and SUNZEL 1970; MCARTHUR et al.
1975; LAHTINEN et al. 1978). It must be realized that “early” surgery may be as de-
layed as 7 days after the onset of symptoms because of delay in diagnosis; but some
surgeons operate as soon after admission as feasible, once a diagnosis of acute
cholecystitis has been made (SALLEH and BALASEGARAM 1974; MCARTHUR et al.
1975) and this was supported by Morrow et al. (1978) and BEvan (1978). Metic-
ulous pre-operative preparation is mandatory.

Delayed operation implies successful conservative management, followed by a
delay of some months before cholecystectomy is performed. This course is fraught
with difficulties — failure of medical treatment, development of complications —
especially likely in the elderly — or recurrences of acute cholecystitis, and more dif-
ficult operation taking longer and requiring longer hospitalization with an in-
creased incidence of postoperative complications (LAHTINEN et al. 1978).

Elderly patients with acute cholecystitis show greater postoperative morbidity
and mortality than younger patients, and if the patient is considered too frail for
early cholecystectomy, or if the operation is technically too ambitious in a partic-
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ular aged patient, some surgeons favour cholecystostomy (GLENN 1977) as a com-
promise life-saving procedure which allows a safer wait for subsequent elective
cholecystectomy. However, it should be noted that mortality may still be high,
since the patients are selected because of their relatively poor prognosis (GAGIC and
Frey 1975; GacGic et al. 1975). Cholecystostomy is an inadequate procedure if sup-
purative cholangitis is present, since common bile duct decompression is then
essential (RAINE and GUNN 1975; MoRrrow et al. 1978).

Complications of acute cholecystitis include gangrene, perforation, and empye-
ma of the gallbladder, hepatic and subphrenic abscesses, bacteraemia, and internal
biliary fistula. All these are commoner in the elderly, and most require emergency
surgery, which is often poorly tolerated in these patients. Antibiotics may or may
not prevent these complications; but prophylactic antibiotics given perioperatively
in biliary tract surgery are certainly of value in reducing the incidence of wound
infections (KUNE and BURDON 1975; CUNHA et al. 1978). Nevertheless, prophylac-
tic antibiotics are recommended in biliary tract surgery if high-risk factors are pres-
ent, such as: age over 70, stones and/or obstruction in common bile duct, jaundice,
previous biliary-tract operation, recent rigors, emergency operation or operation
within 4 weeks of an emergency admission (KEIGHLEY et al. 1976). The elderly are
vulnerable because they often show several of these factors.

Acute acalculous cholecystitis is a serious illness; its incidence is increasing, espe-
cially in males aged 65 and above (GLENN 1979). It is particularly related to coin-
cident significant disease of other systems, notably cardiovascular disease, or fol-
lowing surgery unrelated to the biliary tract; its aetiology is obscure.

Treatment is with early surgery; the mortality and morbidity are relatively high.

b) Chronic Cholecystitis

This occurs with cholelithiasis in most cases; it is therefore the commonest disease
of the biliary system. The gallbladder becomes shrunken and fibrotic, the bile tur-
bid. The onset is insidious, but acute exacerbations may occur. Symptoms are often
vague (“flatulent dyspepsia’), especially after fatty food. There may be pain or dis-
comfort in the right hypochondrium, scapular region or shoulder, and possibly
tenderness over the gallbladder and a positive Murphy’s sign.

Differential diagnosis is from peptic ulcer, hiatus hernia, colonic disorders, and
urinary infections.

X-ray and imaging techniques help in diagnosis; but a normal oral cholecysto-
gram does not exclude the diagnosis.

Treatment is medical or surgical. Medical treatment consists of weight reduc-
tion, fat restriction and symptomatic treatment of dyspepsia. However, it is used
mainly for patients in whom cholecystectomy cannot be performed.

Cholecystectomy is the definitive treatment; it has been discussed above. Spe-
cial consideration must be given to the possibility of common bile duct stones and
their management.

4. Malignant Disease

a) Carcinoma of Gallbladder

This was once considered rare (NEWMAN and NORTHUP 1964) but is now being re-
ported more commonly in the elderly (BRODEN et al. 1978); it occurs two to four
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times as frequently in women as in men, and becomes considerably more common
during the 7th decade and thereafter (STROHL et al. 1964; BRODEN et al. 1978). It
is particularly associated with gallstones, which have been reported in from 54%
(SoLaN and JACKSON 1971) to 99% (MITMAKER et al. 1964) of cases. Of patients
aged over 70 years with biliary tract disease, up to 11% may have carcinoma
(MCLAUGHLIN 1964). The risk is particularly high in calcified (porcelain) gallblad-
ders, perhaps 12%—-62% (BisMuTtH and MALT 1979). A correlation between he-
patobiliary carcinoma and the salmonella carrier state has been described (WELTON
et al. 1979).

The tumour may be an adenocarcinoma, squamous, scirrhous or anaplastic. It
is generally highly malignant, with early lymphatic spread to the porta hepatis, pro-
ducing obstructive jaundice.

Pre-operative diagnosis is correct in only a minority of cases and is usually too
late to allow complete removal of the growth. Suspicion should be aroused by a
recent change in chronic symptoms, with persistent pain, weight loss, or debility,
in a patient with a non-functioning and/or calcified gallbladder. While intrayenous
cholangiography is an appropriate investigation (and coeliac axis angiography
may help), non-invasive techniques may be particularly valuable in the elderly, e.g.
ultrasound or CAT scanning (CRADE et al. 1979; YEH 1979). Ultrasound may pro-
vide important information on tumour size and extension which other methods do
not (YuM and FiNk 1980), but these two techniques can complement each other
(YeH 1979). Nevertheless, empyema of the gallbladder may only be distinguishable
from carcinoma at laparotomy.

The prognosis is very poor; the 5-year survival rate is less than 3% (NEWMAN
and NORTHUP 1964; SoLAN and JACKSON 1971). The outlook is best in patients with
a small carcinoma found unexpectedly during elective cholecystectomy (NEVIN et
al. 1976), especially if the diagnosis is made only on microscopy (BERGDAHL 1980).
This occurs in 19% (PIEHLER and CricHLOW 1978) to 33% (KEILL and DE WEESE
1973) of elective cholecystectomies.

Clinical diagnosis calls for early operation. If resection is impossible or inap-
propriate, various palliative procedures are possible (BiIsMUTH and MALT 1979).

Prophylaxis involves the prevention and treatment of gallstones, and particu-
larly the use of elective cholecystectomy when the expectation of life is long enough
to make the risk of carcinoma a significant hazard. The increasing possibility of
medical management of gallstones adds to the opportunities for prophylaxis of this
neoplasm.

b) Carcinoma of the Bile Ducts

This is a rarer neoplasm, which may affect extra and/or intrahepatic ducts. In the
region of the ampulla it mimics carcinoma of the head of the pancreas; higher parts
of the common bile duct are less often involved, but a main hepatic duct may be
the site of origin. The cystic duct is never the primary site. In the Orient, liver fluke
infection may predispose (BISMUTH and MALT 1979).

Males are affected more often than females, and the disease occurs in late
middle or old age. Deep obstructive jaundice develops; occasionally it is intermit-
tent (PHATAK 1974). Weight loss and hepatomegaly are marked and pain is mild.
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Periampullary carcinoma has been reviewed by HERMANN and COOPERMAN (1979)
and cholangiocarcinoma by MURRAY-LyYON (1979).

Non-invasive scanning, hypertonic duodenography, and ERCP have aided in
earlier diagnosis (OsNEs et al. 1975; EVANDER et al. 1980).

The tumour grows slowly and is often small when diagnosed, but its site makes
it frequently inoperable. Nevertheless, aggressive surgery has been advocated and
has shown lower mortality, a better quality of life and shorter postoperative hos-
pital stays than palliative surgery (EVANDER et al. 1980). Where necessary, various
palliative procedures are available (BismutH and MALT 1979; MURRAY-LyYON 1979;
LAURENCE and CorToN 1980) and may be combined with radiotherapy. Chemo-
therapy has been discouraging generally, but some promise has recently been dis-
cerned (HALL et al. 1979).

The prognosis of carcinoma of the ampulla is better than that of carcinoma of
the head of the pancreas, although the S5-year survival rate is only 11%-36%
(BLUMGART and KENNEDY 1973; LONGMIRE 1973).
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Hypothalamo-Hypophyseal-Adrenal Axis

A.V.EveriTT and G.R. ANDREWS

A. Introduction

I. Adaptation to Stress, Such as Surgery

The hypothalamo-hypophyseal-adrenal axis is vitally concerned in the normal de-
fence reaction of the body to stress, as in surgery. With the rise in the percentage
of the elderly in Western populations, more and more geriatric surgery is being
undertaken. Since such surgery is accompanied by a high rate of morbidity and
mortality, it becomes important to understand the factors responsible. One of these
factors may be an age-related change in the function of the hypothalamo-hypo-
physeal-adrenal axis.

II. Hypothalamic-Pituitary-Adrenal Interrelationships

The hypothalamus occupies a central position in controlling the secretion of ante-
rior pituitary hormones, which in turn regulate the functions of the adrenal cortex
(Fig. 1) as well as the thyroid, ovary, and testis. Neurohormones synthesized in the
hypothalamus are liberated from nerve endings in the median eminence, enter the

Fig. 1. The hypothalamo-
hypophyseal-adrenal axis.
Neurons in the median eminence
of the hypothalamus secrete
releasing hormones (e.g. CRH-
corticotrophin-releasing
hormone), which are transported
by the hypophyseal portal vessels
to the anterior pituitary, where
they stimulate the release of the
corresponding hormone (viz.
ACTH) into the systemic
circulation. On arrival at the
adrenal cortex, ACTH stimulates
the secretion of adrenocortical
hormones such as cortisol



Hypothalamo-Hypophyseal-Adrenal Axis 89

hypophyseal portal vessels, and then pass directly into the anterior pituitary
(adenohypophysis), where they regulate its secretions.

The hypophysiotrophic area of the hypothalamus contains neurons which syn-
thesize and secrete peptides which control the secretion of adenohypophyseal hor-
mones. For each pituitary hormone there is a corresponding hypothalamic-releas-
ing hormone or liberin, e.g. corticotrophin-releasing hormone (CRH) or cor-
ticoliberin, which brings about release of corticotrophin or the adrenocorticotro-
phic hormone (ACTH). In the case of pituitary growth hormone (somatotrophin)
and prolactin there are also hypothalamic inhibitory hormones, viz. growth-hor-
mone-inhibiting hormone (or somatostatin) and prolactin-inhibiting hormone (or
lactostatin).

The secretion of the hypothalamic hormones appears to be controlled by neu-
rotransmitters, but the mechanisms involved are complex (BROWNSTEIN 1977).
Pharmacological studies indicate that basal ACTH secretion is maintained by cho-
linergic, noradrenergic, dopaminergic, and serotonergic influences, while ACTH
stress responses appear to be determined by cholinergic and catecholaminergic
mechanisms (OrRDY and Kaack 1976).

The adrenal medulla, which also plays an important role in meeting emergen-
cies, is controlled largely by sympathetic nerve pathways which have their origin
in the hypothalamus. Thus the hypothalamus exerts a major influence over both
regions of the adrenal.

The hypothalamus by mediation of hormones and sympathetic nerves regulates
the majority of involuntary functions necessary for living and is especially impor-
tant in coming to the defence of the organism in an emergency. Furthermore the
hypothalamus is believed to regulate aging processes by mediation of the endocrine
and nervous systems (DiLMAN 1971; FrOLKIS et al. 1972; Everitt 1973; FINCH
1975; Everitt and BURGESS 1976; DIiLMAN and ANISIMOV 1979).

B. Morphology

Morphological signs of aging can be seen in the hypothalamus, pituitary, and
adrenals in elderly subjects.

I. Hypothalamus

Only limited data are available on morphological age changes in the human hypo-
thalamus and consequently more extensive investigation is urgently required.
BUTTLAR-BRENTANO (1954) investigated the supraoptic and paraventricular nuclei
in 64 human brains ranging from an embryo of 6 months to old age at 100 years.
In old age the two nuclei were enlarged up to tenfold the size in youth, but there
were no signs of neuron loss or lipofuscin pigment accumulation frequently seen
in other areas of the brain.

In aging laboratory animals there are reports of disruption of hypothalamic
architecture in mice (MACHADO-SALAS et al. 1977); loss of neurons (Hsu and PENG
1978), and neurosecretory changes (FROLKIS et al. 1972) in the rat; and accumula-
tion of lipofuscin in the guinea-pig (HAsAN et al. 1974).
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II. Pituitary

Whole pituitary weight undergoes a progressive decrease after age 40 years in males
but not in females (ROESSLE and ROULET 1932; RASMUSSEN 1928, 1938; VERZAR
1966). Such changes in aging men are mainly due to decreases in the anterior lobe
(SHANKLIN 1953) and may be related to decreases in body weight and height (CAL-
LOWAY et al. 1965; FAZEkAs and JoBBA 1970).

In both sexes between ages 20 and 70 years, fibrous tissue gradually replaces
parenchymal cells in the anterior pituitary (FAZEKAS and JOBBA 1970; GREENBERG
1975). In subjects over 90 years of age, the anterior and posterior lobes are largely
intact, although anterior lobe cells are surrounded by bundles of connective tissue
(GREENBERG 1975). However, this slow loss of glandular tissue does not seriously
impair pituitary function since the surviving cells are quite active. Immunocyto-
logical studies reveal normal secretory activity in old age of anterior pituitary cells
secreting prolactin (Kovacs et al. 1977), growth hormone (CALDERON et al. 1978),
thyrotrophin (Ryan et al. 1979), and corticotrophin (GAAL et al. 1980). Earlier
studies with conventional staining techniques had shown a high secretory activity
of pituitary cells in postmenopausal women (SEVERINGHAUS 1944) in association
with the increased secretion of gonadotrophins.

Pituitary adenomas are seen in about 20% of pituitaries examined at unselected
autopsies on elderly subjects (CosTeLLO 1936; McKEOWN 1965; DUCHEN and
SCHURR 1976; Kovacs et al. 1980).

The principal morphological age changes in the posterior pituitary are the in-
vasion of basophil cells from the anterior pituitary (RAsMUssEN 1938) and the re-
duced vascularity in old age (XUEREB 1954).

The pharyngeal hypophysis, the volume of which is only one-thousandth that
of the sellar hypophysis, shows an increase in volume at about age 50 years in the
human female (McGRrATH 1971).

III. Adrenal

Adrenal weight was not found to change significantly with age in two series of 154
(HAUGEN 1973) and 400 (CALLOWAY et al. 1965) necropsies on patients who died
between ages 20 and 90 years. However, it has to be understood that the observed
weights were probably increased by the terminal disease and the stresses associated
with dying.

Histological age-related changes were described by COOPER in 1925 (see
BLICHERT-TOFT 1978). Fibrous tissue proliferates, replacing both cortical and
medullary parenchymal cells. In the cortex there is a loss of steroid-containing lipid
in the zona fasciculata and an accumulation of pigment cells containing li-
pochrome granules.

Adrenocortical nodular hyperplasia is a common feature of the aging adrenal.
This condition was first described by LETULLE in 1889 and has more recently been
studied in two autopsy series by DOBBIE (1969). In the first series of 71 autopsies,
abnormal adrenals were found in 50 patients, 80% of which belonged to the age
group between 50 and 80 years. In the second series of 113 consecutive autopsies
from patients dying between ages 25 and 82 years, 35% of adrenals showed normal
cortical structure, 50% mild nodularity and 14% distinct nodularity. DOBBIE sug-
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gests that in the majority of patients the nodular hyperplasia is a result of focal
ischaemia due to arteriopathy caused by systemic hypertension.

C. Basal Function

There is no gross disturbance of the hypothalamo-hypophyseal-adrenocortical
functions in old age, although the secretion of corticosteroids is reduced.

I. Hypothalamus

The secretion of ACTH and adrenocortical steroids is governed mainly by a bio-
logical clock in the hypothalamus, which causes hormones to be secreted in
episodes mainly occurring at the end of normal sleep. This sleep-related episodic
secretion produces peak plasma levels of ACTH and cortisol at about 7 a.m. (BERr-
SON and YALOW 1968; KRIEGER ¢t al. 1971). The nyctohemeral rhythmic secretion
of ACTH and cortisol was found to be similar in seven young and four healthy el-
derly subjects (BLICHERT-TOFT and HUMMER 1977). This study suggests that the
adrenocortical biological clock in the hypothalamus functions normally in healthy
old age. Abnormal rhythms in episodic secretion of ACTH and cortisol in the el-
derly may be due to insomnia, psychic stress, and cardiac insufficiency (BLICHERT-
Tort 1978.

Significant age changes occur in the metabolism of hypothalamic neurotrans-
mitters which modulate the secretion of hypothalamic hormones. Catecholamine
systems, particularly dopaminergic ones, are highly vulnerable to age changes
(FINcH 1976). In the human hypothalamus significant age-associated decrements
occur in the activity of enzymes concerned with the metabolism of catecholamines,
y-aminobutyric acid and acetyl choline (MCGREER and MCGREER 1975). In the rat
there is a reduction with age in the hypothalamic content of noradrenaline and do-
pamine (MILLER et al. 1976; SIMPKINS et al. 1977). There is evidence of depressed
catecholamine and enhanced serotonin metabolism in aging male rats (SIMPKINS
etal. 1977). The effect of these neurotransmitter changes on the secretion of ACTH
is unknown.

II. Pituitary

There is no evidence of a change in plasma ACTH levels with age. In a study of
115 fasting healthy subjects of both sexes aged 20 to 94 years the morning level of
serum immunoreactive ACTH showed no age relationship (BLICHERT-TOFT 1975).

III. Adrenal Cortex

Basal plasma cortisol levels show no change with age, but the 24-h cortisol secre-
tion rate is reduced in old age. Plasma aldosterone and adrenal androgen levels are
lowered significantly in healthy subjects in old age.

1. Glucocorticoids

BLICHERT-TOFT (1975) measured the basal morning plasma cortisol level in 182
healthy subjects (70 female and 112 male) aged 14 to 94 years and found no signif-
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icant age differences. Similar findings were reported in earlier studies where rela-
tively few elderly subjects were examined, including in some series patients with
chronic diseases.

The cortisol secretion rate per day was measured by ROMANOFF et al. (1961),
who studied the metabolism of cortisol-4-'#C injected intravenously into eight
young men aged 21 to 35 years, and eight healthy older men aged 65 to 73 years.
They found no qualitative variation in cortisol metabolism in old age. These work-
ers estimated that the 24-h secretion rate of four cortisol metabolites in 23 elderly
men was 70% of the rate in 23 young men. Their observations are in agreement
with other studies showing a 30%-40% decline (Fig. 2) between maturity and old
age in the 24-h excretion of urinary 17-hydroxycorticosteroids (17-OHCS) (HocH-
STAEDT and REICHENBACH 1961) and 17-ketogenic steroids (17-KGS) (BLICHERT-
Tort 1975). Within the physiological range there is fairly good correlation between
the excretion of urinary 17-OHCS and the secretion rate of cortisol (JAMES and
CAaIE 1964). When the excretion of cortisol metabolites is expressed per unit of uri-
nary creatinine there is no age-associated change. Thus the age-related decrement
in the secretion of cortisol appears to be related to the fall in total muscle mass
which determines creatinine excretion. The diminution of muscle mass in old age
may in some way be correlated with a slower cortisol utilization by the tissues.
WEST et al. (1961) found a half-life of exogenously administered cortisol of 112
minutes in young men compared with 169 minutes in elderly men. Animal studies
have shown reduced corticosteroid binding to muscles in old age (RoTa 1974).

2. Mineralocorticoids

The secretion rate of aldosterone in nine healthy elderly males aged 67 to 88 years
was about half that in seven young males aged 18 to 35 years (FLOOD et al. 1967).
Intermediates in the aldosterone pathway, deoxycorticosterone, and corticoste-
rone, were likewise excreted at a slower rate in seven elderly men compared with
six young men (ROMANOFF and BAXTER 1975). The metabolic clearance rate and
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Fig. 3. Urinary aldosterone excretion per day at each decade of life from 20 to 79 years with
male subjects on unrestricted sodium intake. Data redrawn from CRANE and HARRIS (1976)

the plasma level of aldosterone were also reduced in these elderly subjects. In nor-
motensive healthy individuals older than 60 years, both aldosterone excretion
(Fig.3) and plasma renin activity were about 60% of the values in young nor-
motensive males (CRANE and HARRIS1976; NoOTH et al. 1977).

3. Androgens

The plasma levels of dehydroepiandrosterone and androsterone are found to de-
crease with age in both sexes (MIGEON et al. 1957; YAMAJI and IBAYASHI 1969). A
large age-associated decline in both sexes in the urinary excretion of these and
other androgens collectively termed 17-ketosteroids has been shown by many
workers (HAMBURGER 1948; KIrk 1949; KowAaLEWSKI 1950; BorTH et al. 1957).

IV. Adrenal Medulla

Several studies (ZIEGLER et al. 1976; PRINZ et al. 1979) suggest that plasma nor-
adrenaline levels are increased in older subjects, but adrenaline remains un-
changed. The age effect appears to be greatest at night and is correlated with poor
sleep in elderly subjects (PRINZ et al. 1979). Plasma noradrenaline levels may reflect
sympathetic activity rather than adrenomedullary secretion.

The urinary excretion of the catecholamine metabolite 4 hydroxy-3 methoxy
mandelic acid (VMA) in 50 hospital patients aged 69 to 96 showed no change with
age (FisHER 1971), whereas an age-related decrease in urinary catecholamines had
been reported in earlier studies (KARKI 1956; MASSE 1960).

D. Dynamic Function

The secretory reserve of the hypothalamo-hypophyseal-adrenocortical axis can be
assessed with the aid of a number of provocative and suppression tests. The
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adrenocortical response is measured by estimating plasma cortisol levels or the ex-
cretion of cortisol metabolites such as the 17-KGS or 17-OHCS.

I. Insulin Tolerance Test

Hypoglycaemia produced by intravenous insulin stimulates the hypothalamus to
secrete corticotrophin-releasing factor, which in turn increases pituitary ACTH se-
cretion and thence cortisol secretion from the adrenal. Thus this test assesses the
integrity of the entire hypothalamic-pituitary-adrenocortical axis. A number of
studies clearly indicate that the rise in plasma cortisol in response to insulin-in-
duced hypoglycaemia does not decrease with age (FRIEDMAN et al. 1969; CART-
LIDGE et al. 1970; MUGGEO et al. 1975; BLICHERT-TOFT 1978). Although insulin tol-
erance is the test of choice, it is often unpleasant for the patient, requires strict
supervision and is not without cardiac risk in old age (BLICHERT-TOFT 1978). With
the same insulin tolerance test it is possible to assess the growth hormone secretory
response (CARTLIDGE et al. 1970; MUGGEoO et al. 1975).

II. Metyrapone Test

Metyrapone inhibits 118-hydroxylation in the adrenal cortex, thus reducing cor-
tisol synthesis. The resultant fall in plasma cortisol by negative feedback on the hy-
pothalamus tests the physiological reserve capacity of the hypothalamic-pituitary-
adrenocortical axis. Indices of adrenocortical secretory response are the rise in
plasma total corticosteroids (11 deoxycortisol plus cortisol) and the increase in the
excretion of urinary 17-OHCS or 17-KGS. JENSEN and BLICHERT-TOFT (1970) have
successfully used intravenous metyrapone to test the adrenocortical response in el-
derly patients. They found no significant difference in adrenocortical response be-
tween 11 young and 12 elderly patients as shown by an equal rise in plasma total
corticosteroids. This was confirmed in a later study (BLICHERT-TOFT 1975).
Measurements of the immunoreactive-ACTH response to intravenous metyrapone
also showed no difference between young and old subjects (BLICHERT-TOFT and
HumMmER 1977).

Oral metyrapone may give unreliable results. JENSEN and BLICHERT-TOFT
(1970) maintain that the intravenous metyrapone test is the safest test of hypotha-
lamic-pituitary-adrenocortical axis. They believe that the insulin hypoglycaemia,
the vasopressin and the pyrogen tests are potentially dangerous.

III. Dexamethasone Suppression Test

FRIEDMAN et al. (1969) showed that oral dexamethasone (250 pg at 6-h intervals
for 2 days) produced a fall in plasma cortisol levels in 20 elderly hospital patients
similar to that in a young control group.

IV. ACTH Test

The responsiveness of the adrenal cortex to ACTH stimulation as measured by the
rise in plasma corticosteroid level does not appear to change with age (WEST et al.
1961; BLICHERT-TOFT et al. 1970). However, when allowance is made for the slower
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disposal of cortisol in the elderly, an equal plasma cortisol response to ACTH stim-
ulation in young and aged subjects implies that the old adrenal cortex secretes less
cortisol (WEsT et al. 1961). Further evidence for diminished adrenal responsiveness
to ACTH in old age is the lower urinary excretion of 17-OHCS in the aged to
ACTH challenge (MonNcLoA et al. 1963).

V. Surgery

Major surgery produces intense stimulation of the hypothalamic-pituitary-
adrenocortical axis, leading to increased secretion of cortisol. This reaction is
essential for survival after surgical trauma and consequently an assessment of
adrenocortical reserve should precede major surgery in the elderly.

BLICHERT-TOFT (1975) studied the ACTH and cortisol responses during and af-
ter elective major surgery in 18 young and 14 elderly patients. The immunoreactive
ACTH was not impaired during surgery on elderly patients and there was no ev-
idence of exhaustion of ACTH reserve in the postoperative period (BLICHERT-TOFT
and HUMMER 1976). The rise in plasma cortisol during surgery was the same in both
groups, and on the fifth postoperative day a metyrapone test resulted in a signifi-
cantly greater elevation of the plasma cortisol level in the older group. Thus there
was no evidence of exhaustion of adrenocortical reserve after surgery in aged
patients (BLICHERT-TOFT 1975). However, it must be emphasized that elderly
patients who are chronically ill or suffer from chronic malnutrition may have a
diminished adrenocortical reserve (COOKE et al. 1964).

E. Clinical

There are no characteristic features of disease affecting the hypothalamo-hypo-
physeal-adrenal axis which are specific for the elderly. The classical descriptions of
clinical syndromes associated with hyper- or hypofunction of the component parts
of the axis apply to elderly patients suffering those disorders as much as to those
who are younger. HALL (1978) points out, however, that many elderly people do
display features such as increased pigmentation, loss of body hair, hypotension and
mental confusion which may be confused with hypofunction of the adrenal or the
hypophysis, and care should be taken in the clinical assessment of these patients
to exclude the possibility of such hypofunction as a cause. There are some specific
aspects of disorders of the hypophyseal-adrenal axis worthy of note by those re-
sponstble for the assessment and care of elderly patients.

I. Anterior Pituitary

Syndromes associated with hyperfunction of the anterior pituitary do not as a rule
present in old age, though acromegaly may rarely be diagnosed in late life. The
clinical features and treatment are the same as for younger patients (AscH and
GREENBLATT 1978). Hypopituitarism sometimes occurs in old age and may be due
to a pituitary adenoma, may be postsurgical or may be the result of auto-immune
hypophysitis. Very rarely hypopituitarism following postpartum haemorrhage
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may first present in old age. The occurrence in old age of “microadenomas” (small
tumours constituting less than one-quarter of the anterior pituitary) may be more
frequent than previously realized. One post-mortem study revealed 9% of females
and 17.5% of males over 80 years of age at death had pituitary adenomas, usually
prolactinomas diagnosed at post-mortem, though no significant clinical correla-
tions were found (SINGER et al. 1979; Kovacs et al. 1980). The approach to diag-
nosis and management of panhypopituitarism or selective hypopituitarism in the
elderly should not differ from that taken in the case of younger patients.

II. Posterior Pituitary

The syndrome of inappropriate secretion of antidiuretic hormone (SIADH) has
been increasingly recognized in recent years (DE TROYER and DEMANET 1976). In
this condition, there is continual release of antidiuretic hormone without relation-
ship to plasma osmolality. The patients who have been described with this disorder
are commonly elderly. The clinical picture described is due primarily to water in-
toxication and may include disordered consciousness, extrapyramidal signs, and
epileptic seizures. Lethargy, muscle cramps, nausea, and anorexia may be com-
plained of by the patient. Hypokalaemia or hypocalcaemia commonly accompany
the characteristic hyponatraemia. The disorder needs to be differentiated from
other causes of hyponatraemia. In contrast to patients with salt depletion, they are
usually well hydrated, normotensive and have normal or low plasma creatinine
(MILLER and MosEs 1977).

Malignancy, particularly oat-cell carcinoma of the lung is the most common
cause, but the disorder may also be seen with cerebral tumours, cerebrovascular
accidents, hypothyroidism, pulmonary tuberculosis, pneumonia, and drugs includ-
ing morphine, barbiturates, and chlorpropamide.

The hyponatraemia does not respond to sodium replacement and as a rule, fair-
ly severe water restriction is necessary to raise the plasma sodium concentration
(SCHWARTZ et al. 1957).

Thus the features of SIADH that serve to distinguish it from other causes of
hyponatraemia are low serum osmolality with less than maximally dilute urine, ab-
sence of hypotension, dehydration, azotemia or oedema; continued renal excretion
of sodium, reflecting sodium intake; persistence of hyponatraemia even when large
quantities of sodium are given; and correction of hyponatraemia by vigorous water
restriction alone.

In severe and prolonged cases, frusemide, given together with a small volume
of hypertonic (3%) saline, is recommended (HANTMAN et al. 1973). The use of the
antibiotic dimethylchlortetracycline, which interferes with the renal action of ADH
has also been shown to be effective in some cases where water restriction has not
been possible (SCHRIER 1978).

ITI1. Adrenal Cortex

The incidence of both adrenal hyper- and hypofunction in the elderly is low and
generally when either does occur, the clinical picture is similar to that occurring in
younger patients. Cushings syndrome in particular, is relatively rare, but improved
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methods of diagnosis and treatment have meant the survival of an increasing num-
ber of patients into older age (ORTH and LIDDLE 1971). When the diagnosis is made
for the first time in older age, adrenal carcinoma or ectopic ACTH production
should be considered, although both pituitary and adrenal Cushings disease may
very rarely occur per se.

Addisons disease is more common, but is not frequently diagnosed in old age.
The disease is due usually to auto-immune phenomena and may be associated with
other endocrine antibodies and the presence of hypothyroidism or thyrotoxicosis
(IRVING 1975). While the clinical manifestations and treatment are similar for both
old and younger patients, particular care must be taken in the elderly with this dis-
ease, to avoid excessive salt and fluid retention by overzealous use of replacement
drugs with mineralocorticoid activity.

Hyperaldosteronism may occur as a primary disease due most commonly to a
benign adenoma of the adrenal cortex and less often due to hyperplasia or car-
cinoma of the gland, or it may occur secondarily on cirrhosis of the liver, with other
forms of hepatic disease, cardiomyopathies, nephrosis or malignant hypertension.
The secondary form is more common in the elderly.

IV. Adrenal Medulla

Phaeochromocytoma may occur in the aged, though it is a rare occurrence. In one
series of 58 patients, only four were aged over 60 years at the time of diagnosis
(MobLIN et al. 1979). Non-functioning or unrecognized, but clinically functioning,
phaeochromocytoma may be discovered at autopsy and several such instances
were described in older people in a recent retrospective clinicopathological analysis
conducted at one centre (MELICOW 1977).

V. Ectopic Humoral Syndromes

Malignant tumours of non-endocrine origin have been shown to be frequently ca-
pable of secreting endocrine polypeptides. The occurrence of otherwise inexpli-
cable metabolic changes consistent with excess hormone secretion should give rise
to the suspicion of ectopic production from a solid malignancy. In this context, tu-
mours secreting ectopic ACTH, ADH, gonadotrophins, growth hormone, and
melanocyte-stimulating hormone, have all been reported (Gomez-URriA and
Pazianos 1975). This may occur in aged patients at a time when the tumor is still
small and has not metastasized, so that it remains clinically occult with only the
hormonal effects in evidence.

VI. Iatrogenic Disease

Glucocorticoid therapy is not infrequently used in the elderly. The use of such
drugs is particularly hazardous in the aged and the risk of hypercorticoadrenalism
is greater than in younger subjects. There is also a risk with more prolonged use
of hypothalamic-pituitary-adrenal suppression and consequent acute adrenocorti-
cal insufficiency on cessation of therapy. In general, to avoid these hazards, corti-
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costeroids should be used only when there is a clear-cut indication and then in as
small an effective dose as possible and for as short a time as possible.

The syndrome of inappropriate secretion of antidiuretic hormone resulting
from chlorpropamide and other therapy has already been discussed.

F. Conclusions

Morphological age-related changes can be identified at all levels of the hypothala-
mo-hypophyseal-adrenocortical axis.

Basal secretory functions are diminished at least at the adrenocortical level.
Under basal conditions the cortisol secretion rate is reduced in old age, and this
appears to be the result of a slower tissue utilization of cortisol acting via a feed-
back mechanism. The secretion rates of aldosterone and androgen are also reduced
in healthy elderly subjects.

Dynamic function tests fail to demonstrate any age-related changes in the abil-
ity of the adrenal cortex to raise the plasma cortisol level. Elderly patients exposed
to the stress of major elective surgery show no evidence of impaired adrenocortical
secretion either during the operation or postoperatively.

Clinically there is no sign of endocrinopathy of the hypothalamic-pituitary-ad-
renal axis which is specifically associated with old age.
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The Aged Thyroid Gland

H. WAaAGNER, K. HENGST, and TH. HOSSDORF

After diabetes mellitus, thyroid diseases are one of the most frequent endocrine dis-
orders. There are established age-related changes in hyperthyroidism, hy-
pothyroidism, and cancer of the thyroid, with hyperthyroidism and hy-
pothyroidism giving rise to special diagnostic problems.

A. Morphology of the Elderly Thyroid

The adult thyroid has a mean weight of 20-30 g in nongoitrous areas and is subject
not only to considerable regional variations but also to phase-type fluctuations.
The shape, weight, and position of the thyroid vary according to genetic factors.
In the aging process, however, a change in shape and weight can be detected in both
the healthy and the diseased thyroid. Systematic studies on weight changes in the
thyroid in the aging process have been carried out in particular by ASCHOFF (1928);
KLopPEL (1910); WEGELIN (1926) and BREITNER (1928); and by ROSSLE and ROULET
(1932).

After the age of 50 the overall size of the normal thyroid decreases (as can be
seen in Fig. 1) because it is then that the thyroid — like numerous other organs —
is subject to an involutional process that can affect the isthmus in particular (WE-
GELIN 1926).

Fig. 1. Changes in weight
of the normal thyroid
gland in dependency of age
in an endemic and a
nonendemic goiter area
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Fig. 2. Frequency (in percentage) of goiters
dependent on age in an endemic area of
Switzerland (GEISER et al. 1978).
Demonstrated are the magnitudes of goiters,
which were divided into grade 1 (small-
medium size) and grade 2 (large goiters) by
GgeIseEr and BUraH

It has furthermore been ascertained that goitrous growth, and thus the weight
of the thyroid, increases during middle age and into the 6th or 7th decade in en-
demic areas, as the number of nodules usually increases and the individual nodules
tend to become enlarged with increasing age. After the age of 70, the weight of the
thyroid has been found to decrease also in these areas. As the overall size and goi-
trous growth of the thyroid develop contrary to each other in advancing age, goiter
evolution is not to be regarded as an expression of the normal aging process; rather
it is a sign of morbid change in advancing age. Figure 2 shows the age-dependent
behavior of goitrous growth in an endemic area in Switzerland (GEISER et al. 1978).

Histological examinations of the human thyroid have shown that the formation
of microfollicles increases during the aging process. According to CLERC (1912) the
mean diameter of the follicles decreases in advancing age. DoGLIOTTI and Nizz1
(1935) also observed a reduction in the number and size of follicles in conjunction
with a reduction in colloid and secretory granulae, at the same time establishing
an increase in the height of the otherwise flat epithelial cells of the thyroid. These
findings were interpreted by the authors as an expression of thyroid hypersecretion
in the elderly.

On the other hand, interfollicular connective tissue shows signs of increase dur-
ing the aging process. An increased number of thyroid cysts, in conjunction with
increased infiltration of the interfollicular connective tissue by small round cells,
are found. Comparable changes can be established in the less-marked im-
munothyroiditis. This disease, however, is accompanied by increased antibody for-
mation that cannot be detected in lymphocytic infiltration of the thyroid in the el-
derly (HoLLis 1968).

Experiments on rats and guinea pigs have produced results confirming the re-
duced number and size of the follicles. At the same time, colloid and nuclear ab-
normalities together with progression in the fibrotic processes were observed
(FrROLKIS et al. 1973; Ries and ALLEGRETTI 1965).
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B. Physiology of the Aged Thyroid

Increasing insight has been gained into the function of the thyroid and its regula-
tion since the introduction of radioactive iodine and of hormone determination by
radioimmunoassay. It is conceivable that the aging process may be influenced by
the overall thyroid function at almost every level. For example, the superordinate
central regulatory mechanisms, the formation and regulation of thyrotrophin-re-
leasing hormone (TRH), and thyroid-stimulating hormone (TSH) may be subject
to an aging influence. An age-related influence on the iodine metabolism of the or-
ganism and on hormone production and secretion in the thyroid itself and on the
formation and degradation rate of connective proteins is also conceivable. Other
age-related changes may appear in the conversion of thyroid hormones in the peri-
phery, which takes place essentially in the liver. Studies investigating the influence
of the aging process on the thyroid function must take into account the age-related
changes in the metabolizing organs such as the liver, peripheral body cells, or kid-
neys. Among the elderly, the liver in particular may display numerous age-