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FOREWORD

It was Laennec who first demonstrated ‘the one-ness or unity of tuberculous matter.
Nowadays it is not always easy to remember that tuberculosis is a systemic disease with
local manifestations. It is hoped, therefore, that a book which deals with all the most
prevalent forms of the disease will be of value in emphasizing the unity of tuberculosis.
At the same time there is an advantage, particularly to those who are not within easy reach
of a medical library, to have detailed information in one volume on the main aspects of the
disease.

Tuberculosis has declined in many countries in a remarkable way, but it is still of con-
siderable clinical and epidemiological importance in the United Kingdom, and now that
malaria is being controlled it is becoming the major public health problem in the majority
of tropical and sub-tropical countries. This Symposium has been compiled for the use of all
students, both undergraduate and postgraduate, and particularly for those physicians and
surgeons in countries where the tuberculosis morbidity and mortality rates are still high.
Consideration has been given to the treatment of the disease in countries where surgical
facilities are limited and where the induction of an artificial pneumothorax or a pneumo-
peritoneum must remain a method of treatment. In these countries, too, a sound knowledge
of preventive measures including the use of B.C.G. is essential, as well as the need for an
efficient after-care scheme. These subjects have been dealt with comprehensively, with
great attention to practical details. A chapter has been devoted to tuberculosis in the tropics
in which India has been selected as a country in which the disease presents all the problems,
both in magnitude and severity, that may be met in any part of the world, but where a
determined and most praiseworthy effort is being made to prevent the spread of infection
and to treat those with active lesions.

A large section of the book has been devoted to non-respiratory tuberculosis, which,
although mainly under the surveillance of the orthopaedic surgeon, is a subject of great
importance to every chest physician. The amount of disablement caused by bone and joint
tuberculosis in oversea countries is very great, so the chapter dealing with this subject should
be of value to the general physician and surgeon, as well as the specialist in phthisiology.
The authors of the chapter on non-respiratory tuberculosis have put forward theories and
methods of treatment which, although they may give rise to criticism, will certainly
stimulate interest in this important aspect of tuberculosis.

A chapter on bovine tuberculosis has been included with the intention tc stress its im-
portance in relation to human tuberculosis and to make both medical and veterinary persons
realize how susceptible animals are to the disease, as well as their importance as carriers
of the infection—a subject that has had far too little attention in the past.

Tuberculosis in industry also has still to be more fully investigated. The account of
the historical developments and the organization of recent surveys should be known by all
industrial medical officers to help them to deal with the tuberculosis that will be found
among employees under their care.

In a work covering so wide a field, it has not been possible to eliminate conflicting
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xvi FOREWORD

opinions. In fact, there would have been a drab dullness about the book if all the authors
had had the same views on pathogenesis and treatment of the disease. As the book is
intended to promote discussion as well as to be instructive uniformity of views has purposely
not been achieved or desired.

Although every effort has been made to include the most recent information, the time
lag between the correction of the proofs and the final publication unavoidably means that
reports are issued and new work is published, which unfortunately cannot be included in
this work.

In producing this work the authors and the editor are greatly indebted to many authori-
ties for giving permission to publish illustrations and to make references to previous work.
Many of these authorities and sources are acknowledged in appropriate places in the text,
and a number of individual acknowledgements are given below. The authors and the editor
wish to express their grateful thanks to all who have so kindly helped them to write this
Symposium of Tuberculosis, in particular to the publishers who have given every possible
assistance at all times.

September, 1956 E.H.
ACKNOWLEDGEMENTS

P. V. BenjaMIN. The author gratefully acknowledges permission to quote figures relating to the
incidence of tuberculosis in the various countries of the world from McDougall: Tuberculosis—A
Global Study in Social Pathology, published by Messrs. Livingstone.

J. E. GepDEs. In addition to the authorities mentioned in my chapter, I would like to thank Professor
H. J. Ustvedt for his advice on certain points connected with B.C.G. vaccination; Messrs. H. G.
East and Co., Oxford for the loan of the block for plate III; and the authors and publishers for per-
mission to reproduce tables from Puffer’s ‘“Familial Susceptibility to Tuberculosis”, Harvard Uni-
versity Press; Edwards, Palmer and Magnus’ ‘“B.C.G. Vaccination Studies by the W.H.O. Tuber-
culosis Research Office, Copenhagen;” and from Fenner’s work published by Messrs. Karger in
Bibliotheca Tuberculosa.

F. R. G. Hear. The author would like to thank the Secretary Administrator of the British Legion
Village (Preston Hall) and the Secretary, Papworth Village for permission to reproduce the plates in
chapter 13; and The Ministry of Labour and National Service for information and advice.

E. H. HupsoN. I should like to thank Dr. N. L. Rusby for great help in reading and criticizing the
original manuscript, S.B. Osborn for help and criticism in the section on radiation hazards; also
Dr. F G. Wood, the radiologist at the London Chest Hospital and Dr. M. Caplin, physician in
Charge of the Tuberculosis Dispensary at the London Chest Hospital for the loan of certain X-rays;
and finally my wife for her help with proof reading.

ALICE STEWART. I am extremely grateful for the invaluable help I have received from my colleagues,
Dr. Josefine Webb and Mr. David Hewitt. They have shared in no small measure the labour of col-
lecting data from numerous sources and are mainly responsible for the section on Occupational
Mortality Statistics and the critical analysis of the Prophit Survey.

I am also indebted to Dr. George Rosen for permission to quote freely from his “History of Miners’
Diseases” and to the Editor of the British Journal of Preventive and Social Medicine for permission

to reproduce Table 6 (page 668).

M. C. WiLkinsoN. The author gratefully acknowledges the advice of Dr. Alan Brews, F.R.C.S.,
F.R.C.0.G., Dr. Arthur Burrows, M.D., F.R.C.P., Mr. S. L. Higgs, F.R.C.S., Dr. Arthur Porter,
M.D., F.R.C.P.,, Mr. R. W. Reid, M.S., F.R.C.S., and Dr. Charles Warren, M.D., M.R.C.P.,
concerning the treatment of patients referred to in this chapter.



CONTENTS

PAGE
FOREWORD .. 55 s - e . s - e oie s os XV
CHAPTER I
INTRODUCTION: A general Survey. By F. R. G. Heaf.
The Accepted Premisses of Tuberculosis : - 2 3
Mortality and Morbxdlty Rates 4
Prevention 7
Diagnosis X i s P cs s - - ; 8
Vaccination Against Tuberculosis .. e 5% i &5 as o - 13
Treatment .. - . .. % s s a o 17
Rehabilitation .. - %% .. .. = s oo oF v 23
Legislation and Plannmg - .. i - e - e 5 ve 23
Education in Tuberculosis .. .o - . s 2o = n 26
The Tuberculosis Problem in the Troplcs v . oi o e sis .o 28
Tuberculosis and National Economy v s - s o s e 33
Conclusions .. s 15 ore o% . p o o o - 34
CHAPTER 11
INFECTION AND IMMUNITY IN THE INDIVIDUAL
By Robert Cruickshank. .
Infection il v i i - - 41
Sources and Modes of Spread of Infectlon g - b - - - 47
Tissue Reaction i : ocs o v so - % .~ 50
Primary Tuberculosis . - - e o o . o as o5 53
Hypersensitivity s o'e e .. o : o - .. s 55
CHAPTER III
THE PREVALENCE OF TUBERCULOSIS. By Stephen Hall.
Introduction .. . .. " s o e A A 67
Factors 1nﬂuencmg Mortahty . . o e o s - v 72
Morbidity : - . a? o - s - 93
CHAPTER IV
PREVENTION. By J. E. Geddes.
Public Health Measures - o5 2t ot 5 e .. III
Public Health Legislation in the Igth Century h - > 5% e .. I1II
Public Health Legislation in the 2oth Century .. . - T . o TX§
Character of the Health Authority Service .. Sz 55 i3 n o .. 130

The Public Health Service in Action - iy 2 o T g o I3X

vii



viii CONTENTS

PREVENTION—cont.

Mass Radiography

Vaccination .. .

Tuberculin Techmque

Character of the Vaccine
Pre-vaccination Segregation ..
Vaccination .
Post-vaccination Segreganon -
Tuberculin Reaction .. .
Segregation as a Preventive Measure
Housing

Nutrition

Health Education (Propaganda)

CHAPTER V

CLASSIFICATION AND RECORD KEEPING. ByF. R. G. Heaf.

Classification of Tuberculosis

Record Keeping ..

Assessing the value of Clinical Procedures ..

Appendix A: Official Classification used in Great Britain .

Appendix B: Official Classification used in America o

Appendix C: Summary of W.H.O. Four Digit Classification ..

Appendix D: Standard Classification of Diseases and Abnormalities of the Chest
Appendix E: Specimen Forms

Appendix F: Punch Card System

CHAPTER VI

TUBERCULOSIS OF ANIMALS. By]ohn Francis.

Bovine Tuberculosis
Tuberculosis in Animals other than Bovmes

CHAPTER VII

RESPIRATORY TUBERCULOSIS: CLINICAL DIAGNOSIS.
By E. H. Hudson.

Diagnosis

Primary Infections in the Adult and Adolescent
Reinfection type

Physical Signs ..

Differential Diagnosis . .

X-ray Diagnosis

Treatment: Aims of Treatment
Methods of Treatment
Domiciliary Treatment
Institutional Treatment
Collapse Therapy :
Diaphragmatic Paralysis

PAGE

159
169
181
188
191
192
197
197
207
208
221
238

247
252
252
255
258
260
263
264
273

279
305

321
321
325
332
334
336
345
347
355
360
363
381



CONTENTS ix

PAGE
RESPIRATORY TUBERCULOSIS: CLINICAL DIAGNOSIS—cont.

Treatment of Some Common Symptoms .. s . - o o .. 1389
Assessment of Progress iz s s - ¢ . - e s+ 393
Prognosis ; s s +s “ 058 s .. 394
Special Manifestations and Compllcatlons as s .5 + 6 “3 s .. 398
Bronchoscopy .. o o aie s 53 5% - s " w421
Laboratory Diagnosis . . e % i 55 o 5% i 422
Specific Chemo-and Antibiotic Therapy .. o s i e o .. 429

CHAPTER VIII

RESPIRATORY TUBERCULOSIS: Surgical Treatment. By A. L. d’Abreu.

Introduction .. s 55 o o g5 .. 465
Surgical Interest in Artificial Pneumothorax - 5 g s o 5% oy 407
Phrenic Nerve Interruption .. s s s 43 5 o P w474
Thoracoplasty . : oy 5 o oy .. 476
Extrapleural Pneumothorax and Allied Procedures ; ;s P ™ .. 483
Direct Approaches to the Surgery of Pulmonary Tuberculosis .. 6 o3 .. 483

CHAPTER IX -

NON-RESPIRATORY TUBERCULOSIS. By M. C. Wilkinson and
R. W. Reid.

The Pathogenesis of Non-Respiratory Tuberculosis sus .s s . s .« 495
Tuberculous Lymphadenitis .. - ot i o - - - .. 505
Abdominal Tuberculosis o 3 s i 5 o 53 op s 516
Skeletal Tuberculosis . . " s » T S5 ‘s o s ws 52T
Tuberculosis of the Skin .. .. 559
The Value of Antibiotic Therapy in the Treatment of Non- Pulmonary Tuberculosis . . 563
Tuberculosis of the Eye - - .5 " . .. .. 563
Tuberculous Meningitis . s s - . - .s . . ... 567
Genito-Urinary Tuberculosis - o is e «s - 5 v 73

CHAPTER X

TUBERCULOSIS IN CHILDREN. By A. Margaret C. Macpherson.

Infection .. .. . - i SE .« 503
Manifestations of Tuberculosis s - . s e xs .t «: 507
Management .. 3 i ais e o i 5% s o .. 605
Prognosis 58 s o s o s 3 P 2% 7 & .. 6og

CHAPTER XI

TUBERCULOSIS IN THE TROPICS. By P. V. Benjamin.

Introduction .. a5 o ‘s s o s s s - sw 013
Epidemiology .. o o «v 013
Problems Connected with Tuberculosis Control in Troplcal Countries .. o .. 624
Some Special Observations .. a5 5 o e os -5 s .. 625

A%



X CONTENTS

PAGE
TUBERCULOSIS IN THE TROPICS—cont.
Differential Diagnosis in the Tropics E . S .. 630
Results of Treatment of Tuberculosis in the Troplcal Countries o .. .. 631
After-care and Rehabilitation .. - e o - £ .. .. 634
Schemes for Combating the Menace o e 55 o 53 o <« 038
CHAPTER XII
TUBERCULOSIS IN INDUSTRY. By Alice Mary Stewart.
Historical Introduction 55 o - ; .. 645
The Development of Occupatxonal Mortalxty Statistics .. 650

Current Views Concerning the Risk of Tuberculosis in Various Trades and Occupatlons 664

CHAPTER XIII

REHABILITATION. By F. R. G. Heaf.

History of Rehabilitation e e » - o i i s .o 087
Rehabilitation in Practice .. ors i . - o' & e .. 690
Future Developments . . s o s o o - s - cw T4



II
III
v

VI

VII
VIII

XIII

XIV

XV
XVI

LIST OF PLATE

Facing Page

Colonies of Mycobacterium tuberculosis. 42
A single colony of Mycobacterium tuberculosis. 43
Multiple puncture apparatus for tuberculin testing. 192
Reactions to B.C.G. vaccination: 192

1. At four weeks.

2. At twelve weeks.

3. Ulcer formation.

4. Abscess formation.
Reactions to B.C.G. vaccination: 193

1. Axillary adenopathy with abscess.

2. Infraclavicular adenopathy with abscess.
Reactions to B.C.G. vaccination: 193

1. Lupoid infiltration.

2. Formation of collateral tubercles.

3. Reaction in a child negative to o-1 mg. tuberculin (O.T.).
Erythema nodosum following B.C.G. vaccination in an adolescent. 200
1. Erythema nodosum in a child following B.C.G. vaccination. 201
2. Local reaction to multiple puncture administration of vole vaccine.
Tuberculosis of the bovine lung. 281
1. Pulmonary tuberculosis. Mass X-ray pick-up. 322
2. Same case seven weeks later.
Pulmonary tuberculosis. Negative Mantoux. 323
1. Fibrosis due to aspergillosis. 336
2. Squamous-celled carcinoma of the lung simulating tuberculosis.
3. Cavitating carcinoma simulating tuberculosis.
1. Pulmonary tuberculosis in an ex-miner. 336
2. Tomograph of same case.
3. Patient with a completely opaque right hemithorax.
4. Penetrating X-ray of same case.
1. P.A. X-ray showing minimal lesion in left sub-apex. 337
2. Tomogram of same case.
3. Bronchogram in a recently re-expanded A.P.
4. Showing complete elimination of the opaque medium on the third day.

(Same case.)
Neuro-fibroma simulating a round tuberculous focus at the left apex.

1. Pulmonary tuberculosis. X-ray showing round focus in the right upper
" zonme. :

2. Same case seven months later.

3. Same case after six months’ rest.

4. Same case twelve months after figure 1.

337
344



xii

XVII

XVIII

XIX
XX

XXI
XXII
XXIII
XXIV
XXV

XXVI

XXVII

XXVIII
XXIX

XXX

XXXI

XXXII
XXXIII
XXXIV
XXXV

XXXVI

XXXVII

LIST OF PLATES

Facing rage
1. Chest X-ray in mistaken diagnosis of pulmonary tuberculosis. 344
2. Same patient, X-rayed during pregnancy.
3. Fusion of first and second rib giving appearance of cavitation.
1. Chest X-ray of pulmonary tuberculosis. 345
2. Same case after one year’s rest.
Pulmonary tuberculosis treated by thoracoplasty. 345
1. Cast of pulmonary tuberculosis. 356
2. Same patient after three months’ domiciliary treatment.
3. Disease of the right apex with cavitation and atelectasis.
4. Same case after domiciliary treatment.
X-ray of chest showing large balloon cavities (Corylos type). 368
Right apical lesion treated by pneumoperitoneum, streptomycin and P.A.S. 369
Pulmonary tuberculosis; left A.P. with extensive disease on the right. 376
Congenital morbus cordis of cyanotic type. 384
Old-standing bilateral pulmonary tuberculosis with fibrosis and retraction 385
of both upper lobes.
1. Chest X-ray showing winged scapular giving the appearance of a localized 400
left pleural effusion.
2. Mediastinal effusion.
1. Miliary tuberculosis. 401
2. Same case after four months’ treatment with streptomycin and P.A.S.
3. Same case two months later.
4. Large unilocular middle lobe lung cyst simulating high pressure spon-
taneous pneumothorax.
Pulmonary tuberculosis treated with streptomycin, P.A.S. and LN.A.-H. 448
Pulmonary tuberculosis treated with streptomycin, sodium P.A.S. and 449
myocrysin.
Fibro-cavernous disease of left lung with a collapsed lower lobe and upper 472
lobe containing a large cavity.
Cavernous disease in right upper lobe treated by pneumothorax and, later, 472
thoracoplasty.
Adhesion being divided by the two cannula method. 473
Chronic ‘primary’ tuberculous empyema. 473
Pyo-pneumothorax complicating pneumothorax. 480
1. Pleuropneumonectomy for destroyed lung. Subsequent empyema ob- 480
literated by thoracoplasty.
2. Chest X-ray showing unexpandable lung suitable for decortication.
1. Pulmonary tuberculosis; a large circular lung cavity treated by phrenicec- 480
tomy. .
2. Left upper lobe cavity treated by pneumoperitoneum.
Encouraging correct posture after thoracoplasty. 480



XXXVIII

XXXIX

XL

XLI

XLII

XLIII

XLIV

XLV

XLVI

XLVII

XLVIII
XLIX
L

LI &
LII

LIII
LIV

LV
LVI

LIST OF PLATES

xiii

Facing page

-

. Tension cavity in left upper lobe.

2. Right upper lobe atelectasis.

3. Tuberculous pyo-pneumothorax caused by spontaneous rupture of a
tuberculous cavity.

1. Post-lobectomy thoracoplasty.
2. Fibro-cavernous disease treated by thoracoplasty in two stages.

1. Incomplete upper thoracoplasty, later extended and an apicolysis added.
2. Left upper thoracoplasty.

1. Extensive lesion of the right upper lobe treated by extra-pleural artificial
pneumothorax.

2. A ‘tuberculoma’ treated by resection.

3. A destroyed functionless left lung suitable for pneumonectomy.

1. Pulmonary tuberculosis. A suitable case for chemotherapy and segmental

resection.
2. Bilateral pulmonary tuberculosis treated by chemotherapy and right upper
lobectomy with phrenic nerve paralysis.

Treatment of cavity at apex of left lower lobe by phrenic nerve crush and
pneumoperitoneum, and segmental resection.

1. Tension cavity associated with endobronchial disease.
2. & 3. Case of spontaneous pneumo-thorax, followed by pyopneumo-
thorax and atelectasis. An indication for pleuro-pneumonectomy.

Subacute miliary tuberculosis of lungs, accompanying tuberculosis of the
ankle.

1. Multiple tuberculous lesions of the spine.
2. Tuberculous adenitis and collar stud abscess.

1. Haematogenous lung disease in a woman also suffering from tuberculosis

of the spine.
2. Minimal bilateral apical calcification in the lung two years after treatment
. for tuberculosis of the spine.
3. Haematogenous pulmonary tuberculosis in a patient originally treated for
tuberculosis of the knee.

Microphotograph cf a slide of tuberculous bone to show endarteritis.
Ischaemic necrosis in femoral neck, with progressive destruction of joint.

1. Ischaemic necrosis in femoral neck.
2."Ischaemic necrosis of the spine.
3. Perispinal abscess in a child with tuberculosis of the lower dorsal spine.

Spinal bed.

Application of traction in tuberculosis of the hip.

1. Body weight traction for patient with fixed deformity of the left knee.
2. Making plaster bandages.

Post-operative plaster hip spica.

Tuberculosis of cervical vertebrae with large retropharyngeal abscess,
treated by corto-transversectomy.

481

481
481

481

484

485

488

504
505

528

528
528
528

529

529
529

536
537



xiv

LVII

LVIII
LIX

LX
LXI

LXII &
LXIII

LXIV

LXV
LXVI
LXVII

LXVIII

LXIX

LXX
LXXI
LXXII

LXXIII

LXXIV

LXXV &
LXXVI

LXXVII &
LXXVIII

LIST OF PLATES

Facing page

Tuberculosis of the hip. Healing took place after stabilizing operation and
constitutional treatment.

Tuberculosis of the knee treated by excision.

Tuberculosis of the lungs given rest and constitutional treatment combined
with excision of the knee. (Same patient as in plate LVIII.)

Severe tuberculosis of foot treated conservatively.
Severe tuberculosis of the ankle treated by excision and graft from tibia.

X-ray of shoulder of patient with active tuberculous disease of lungs, spine
and shoulder. Two years’ sanatorium treatment and including right A.P.
which had been abandoned, followed by operation with streptomycin
cover.

1. Tuberculous elbow with cavitation and caries.
2. Tuberculosis of the wrist.

Photomicrographs of lesions in renal tuberculosis.
Tuberculosis of the kidney; early and advanced lesions.

1. Double kidney with open and closed lesions.
2. End results of tuberculosis of kidney with obstruction of ureter.

Tuberculosis of the kidney giving rise to contraction of the bladder and
elongation of the ureters.

X-ray of the urinary tract showing calcification of a tuberculous pyone-
phritis.

Ascending pyelography.
A primary tuberculous lesion.

Primary tuberculous lesion showing circular deposit of calcium in pulmonary
lesion.

Primary tuberculous lesion with early calcification and collapse of left lower
lobe.

Primary tuberculosis with collapse of right upper, middle and lower lobes.

Patients undergoing training at Preston Hall.

Patients undergoing rehabilitation and training at Papworth Village.

- 552

552
553

553
560
560

561

576
576
577

584
584

585
600

600
601

6o1
688

689



CHAPTER 1

INTRODUCTION: A GENERAL SURVEY

by F. R. G. Heaf






When Robert Koch discovered the tubercle bacillus and proved that it was the cause of
the disease known as tuberculosis, many physicians thought then that the way lay open to
its cure and eradication. Over seventy years have passed during which time more has been
written about the tubercle bacillus and its effects than on any other living organism, except
man himself. Societies and associations have been formed, special legislation has been passed,
vast sums of money have been devoted to treatment and thousands have given the whole of
their lives to the study and research of the subject. That progress has been made nobody will
deny, but we are still far from solving the many problems that this mycobacterium presents.

In 1948 Lissant Cox asked the question ‘Whither Tuberculosis?’ and again in 1952 it was
asked by Drolet and Lowell. These distinguished authorities have not given us the answer,
although they helped by giving a clear and concise summary of the situation as they found
it at the time of writing.

In the vast quantity of information that has been collected over the past fifty years,
certain facts can be extracted which are generally accepted as a basis on which we can build
our theories and also our practical approach to tuberculosis problems. At the beginning of
this Symposium, it is opportune to attempt to summarize these facts.

THE ACCEPTED PREMISSES OF TUBERCULOSIS
(1) The disease is caused by the organism mycobacterium tuberculosis without which the
disease will not occur. The human and bovine types are pathogenic to man, but the
majority of lesions are caused by the human type.
(2) The most frequent habitat of the organism outside the human body is sputum or
saliva of man, and to a lesser extent the milk of animals suffering from the disease.
(3) The organism is killed by heat, sunlight and certain chemicals.
(4) Man possesses an inherent resistance to the infection, but this varies in different
individuals.
(5) A tissue sensitivity to tuberculo-protein develops a few weeks after infection and can
be measured by the skin reaction to tuberculin.
(6) This sensitivity indicates resistance to infection, but absence of sensitivity does not
necessarily mean absence of resistance.
(7) Recovery from a primary infection produces a certain degree of acquired resistance
to subsequent infections.
(8) Healing takes place by fibrosis and calcification and can occur in one part of the body
whilst the disease progresses in another.
(9) Infants and young adults are most susceptible to the infection but tuberculosis
morbidity rates are high in the older age groups in males.
(10) Radiological examination is the best way to discover early disease and to control
treatment.
(11) The incidence of the disease is closely related to social and economic conditions.
(12) The spread of infection is directly related to the degree of contact with infectious
persons.
(13) The mortality rates have fallen in almost all countries in the world but the incidence
of the disease remains high.
(14) The removal or closure of a cavity with a draining bronchus is essential for
recovery.
(15) Advances in treatment have not diminished the need for preventive measures.
(16) The expectancy of life for tuberculous persons is greater now than in the past.
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