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the reticuloses and lymphoreticular sarcomas 
FROM THE RADIOTHERAPIST'S POINT OF VIEW i 

By MARGARET C. TOD 

When I took the reticuloses as my subject I found that if I were to 

rnake the best use of the material provided by the case records of the 
Christie Hospital it would be necessary to include a large group of 

anaplastic radiosensitive tumours which are not true reticuloses but 
sarcomas or even, possibly, carcinomas. I also decided that it would 

most useful if I gave most of my time to the commoner conditions 
and refrained from descriptions of single cases however rare and 

Unusual. It was tempting to study the strange forms taken by some of 
these hyperplasias of lymphoreticular tissues, their spectacular compli- 
cations such as skin lesions, their rapid progress and even, occasionally, 
their unexpected cure, but each case is almost unique and experience 
^ith one gives little help for the next. I am a radiotherapist with 
treatment my main concern, and the results of treatment can only be 
assessed if numbers are available which allow statistical evaluation. 
^?r this, wide grouping is needed, and that which I shall suggest is 
used to try to find out how present methods of treatment can most 

Usefully be applied. 
Reticulosis is a name applied to certain forms of neoplasia which 

aPpear to be multifocal in origin and have characteristic symptoms of 
systemic disturbance. When the true sarcomas of lymphoid tissue are 
deluded, whether they be differentiated or anaplastic, the term lympho- 
reticular neoplasia is more accurate. For purposes of this discussion 
^ have regarded the following pathological reports as indicating the 
Presence of a reticulosis or lymphoreticular neoplasm ; Hodgkin's 
disease or lymphadenoma, Brill-Symmer's disease or lymphoid follicular 
reticulosis, leukaemia, lymphosarcoma, reticulum cell sarcoma, ana- 

Plastic sarcoma, and cases with such doubtful reports as 
" 

anaplastic 
tumour, may be either sarcoma or carcinoma." This list is incomplete 
^ut it follows my declared intention to deal only with common conditions. 

Pathology 

There is no group of diseases about which more uncertainty exists, 
^heir aetiology, their nature and their manifestations are all subjects 
?f dispute, and the difficulty of making a definite diagnosis from 
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histological material obtained by biopsy is well known. During the 
last 30 years there have been a series of phases which might be described 
as changes of fashion in nomenclature. At one time the theory that all 
the conditions here described as reticulosis were infective granulomas 
held the field, and the word sarcoma was seldom used. Next the 

pendulum swung back to the idea of neoplasia and many cases of 

Hodgkin's disease which had become malignant were called poly- 
morphic or reticulum cell sarcoma. Then came the classification by 
Robb Smith, excellent in that it drew attention to how the cells grow 
in the affected nodes, but too elaborate for every day use and now seldom 
seen in the reports we receive. Finally, during the last few years 
there has been a return to the use of names, and we have Hodgkin's 
disease, Brill-Symmer's disease, Schuller-Christian disease and the 

Letterer Siwe syndrome. Often the report on the named disease is 

qualified by saying that it is atypical or by phrases implying uncer- 
tainty or offering a choice of diagnosis. A new difficulty has also arisen 

regarding the true nature of some anaplastic tumours, and cases with 

multiple enlarged lymph nodes, showing all the clinical signs we 
associate with reticulosis, may be reported as anaplastic or even as 
transitional cell carcinoma secondary to an unknown primary. 

My own belief, and that on which we base our concept of these 
diseases, is that they form one continuous spectrum of neoplasia on 
which stand out peaks consisting of tumours of distinct recognisable 
character. The theory that all these tumours form one spectrum is 

related to their common origin in the primitive mesenchyme, the 

provider of the stem cells for all differentiated lymphoreticular tissue. 
This follows the teaching of Dawson, Innes and Harvey 1 of the Edin- 

burgh school, who speak of 
" 

The stem cell of lymphoid tissue having" 
in situ the productive potentialities of endothelioblast, fibroblast and 
lymphoblast." Clearly such a cell could give rise to tumours differing" 

greatly in appearance but of similar basic character. Willis 2 also 

accepts this theory of origin and writes of 
" The chaos of names which 

has developed in the attempt to identify and separate the neoplasms 
of lymphoid tissue when all are only variants with many transition 
forms and capable of being changed from one to another." He allows 

that certain types, Hodgkin's disease, reticulum cell sarcoma or Brill- 
Symmer's disease are sufficiently differentiated to show definite 
character. He stresses, however, the importance of the completely 
undifferentiated tumour and says, 

" 

A completely anaplastic sarcoma is 

indistinguishable by microscopic study alone from any other completely 
anaplastic growth." 

Here is a border line where confusion between sarcoma and 

carcinoma certainly occurs. This adds to the difficulty of some radio- 

therapists who have come to attach great importance to the differing" 

sensitivity of mesodermal and epidermal tumours and expect the 

pathologist to distinguish between them. On this point Willis says, 
" I repeat my conviction that excluding tumours sufficiently differen- 
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tiated for positive histological identification there is no type of structure 

alleged to be characteristic of any form of sarcoma or endothelioma 
which may not be perfectly imitated by areas of atypical carcinoma." 

Writing of this lack of distinction in their discussion of lymphoepithe- 
lioma Harvey, Dawson and Innes,3 after mentioning the points by 
which carcinoma might be separated from sarcoma say, 

" 

Neither 

architecture nor cytology is sufficiently distinctive 
" and conclude that 

many so-called lympho-epitheliomas are actually reticulum ceil 

sarcomas. If this is true, it must be a waste of time to try to separate 
the anaplastic tumours, but positive identification, when possible, 
remains of great importance, and the presence of this intermediate 
zone of indeterminate tumours does not excuse lack of knowledge of 
the changes which follow differentiation either towards true connective 
tissue sarcoma or to the familiar epidermoid carcinoma. 

To allow the argument to be continued it will be taken as agreed 
that the spectrum consists of various forms of neoplasia of the primitive 
mesenchyme, some of which are indistinguishable from undiffer- 

entiated tumours of immature epithelial character, and of some growths 
sufficiently differentiated to have characters easily recognised in histo- 
logical section. Outstanding among these conditions is the familiar 

Hodgkin's disease, but Brill-Symmer's disease also has an individual 
appearance. Both of these conditions are true reticuloses in the sense 

that they appear as systemic diseases affecting the lymphoreticular 
tissues, but can be equally correctly described as tumours of the primitive 
mesenchyme. A third reticulosis which has recently been described in 
detail is the lipoid reticular form with three variants, eosinophil granu- 
loma, Schuller-Christian disease and the Letterer Siwe syndrome. A few 
cases of this reticulosis have been treated by us but not enough for 

separate classification and useful comment. This may not be the last 
of the reticuloses to be distinguished, but if new forms await discovery 
they must be very rare. 

My second main group includes all the lymphoreticular sarcomas 
and anaplastic tumours because I believe that, although lymphosarcoma 
and reticulum cell sarcoma are sufficiently differentiated to be recog- 
nised, they merge imperceptibly into the anaplastic tumours. Outside 

?ur spectrum but very close to it come the cancers described as 

anaplastic, lympho-epithelioma and transitional cell carcinoma, none of 
which can be excluded when the anaplastic sarcomas are studied. 

It may seem that all this discussion has merely separated out 

Hodgkin's disease, a highly individual condition often diagnosed by 
clinical examination, and leaves all the other lymphoreticular tumours 
m a state of complete confusion. There is confusion, but that is why 
Jt is necessary to search for facts on which treatment may be based, 
and I believe that when the analysis of our findings has been followed 
Jt will be agreed that this simple division into two groups allows treat- 
ment to be determined. 

The acceptance of the theory of mesenchymal origin does not 
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solve all the problems of the diagnosis and treatment of these puzzling 
diseases. There are some strange anomalies in their behaviour, and they 
have not yet been satisfactorily separated from the infective granu- 
lomas. There is, for instance, continuing confusion about the nature 
of the condition known as sarcoidosis. Thanks to the work of Cameron 

and Dawson we now recognise this as a form of tuberculosis, but in the 
U.S.A. it is often described as if it were a true neoplasm. There are 

considerable differences between the work published abroad and that 

published in this country, and it sometimes seems that the same name 
is not given to the same disease. 

Material 

The material available for analysis is provided by the cases treated 
at the Christie Hospital, Manchester, during the eight years 1940 to 

1947 on a diagnosis of 
" 

reticuloendothelial neoplasia," a term adopted 
by us in 1937 and much used by radiotherapists but unpopular with 
pathologists, who now replace it by lymphoreticular neoplasia. Nearly 
900 cases were so listed, but of these I have discarded :? 

1. Sixteen bone tumours (Ewing's tumours and multiple myelo- 
matosis). 

2. Thirteen cases of polycythemia (number too small for analysis). 

3. Ninety-four cases classed as reticuloendothelial neoplasia but 
lacking definite pathological report. 

I was tempted to use those cases without pathological report which 
followed a characteristic clinical course but decided against this in 

case they might invalidate my comparisons. The cases to be analysed, 
777 in all, were without exception proved by pathological examination 
of sections. The diagnosis was not always immediate, but the case 
records were often in themselves complete confirmation of a report which 
had expressed some doubt. Sometimes clinical findings alone were 

enough, but further biopsies were often taken, sometimes before insti- 

tuting further treatment or because reponse was unexpected. There 

were also a number of autopsies. 
The method of taking the biopsy is important. The small amount 

of tissue made available by aspiration or even by the new drill biopsy 
instruments is inadequate for the diagnosis of these border-line con- 
ditions. If possible a whole lymph node should be excised or, in cases 
where the nodes are fixed in a large mass of tumour, a substantial piece 
should be taken. On the other hand we have found that attempt at 

complete excision, except in really early cases where block dissection 
could be carried out, was followed by early and widespread metastases. 
Good biopsies having been available, it is possible to claim that the 

classification now to be given is based on pathology, and even a report 
of anaplastic tumour was acceptable, particularly as it was often possible 



RETICULOSES AND LYMPHORETICULAR SARCOMAS 461 

to get an expression of opinion regarding probable origin by discussing 
the case with the reporting pathologist. 

The cases are grouped as follows :? 

Hodgkin's disease ...... 275 cases 

Brill-Symmer's diseases . . . . 24 ,, 

Lymphosarcoma ...... 108 cases 

Reticulum cell sarcoma . . . . 57 ,, 

Anaplastic tumours, may be either sarcoma or 

carcinoma . . . . . . . 156 ,, 

The leukaemias . . . . . 157 ,, 

The two conditions which may be regarded as true reticulosis have 
been grouped together because of the similarity of their multifocal 

lymphadenopathy and systemic symptoms. Both must be regarded as 
almost incurable although their course may be long, sometimes lasting 
for years, the long duration showing as five-year survivals in the tables 
of results. Occasionally an early case radically treated either by surgery 
or by irriadation seems to be cured, but this is rare because, even if 

the treated lesion remains well, new manifestations finally appear, 

although they may take forms so unexpected that they are not at first 

recognised. Hodgkin's disease is the commonest of all these neoplasias, 
and its histology has often been described. Jackson 4 and Parker have 
published a detailed study in which they subdivide into three groups 
Hodgkin's paragranuloma, Hodgkin's granuloma, and Hodgkin's 
sarcoma. Their description is that the paragranuloma is found in 

lymph nodes with lymphoctytes as the predominant cell, although 
Reed-Sternberg cells are found on searching. There are transition 

forms to the granuloma which is usually widespread and characterised 
by the presence of many Reed-Sternberg cells and by pleomorphism. 
The sarcoma usually originates in the intra- or retro-peritoneal lymph 
nodes or abdominal organs and behaves as a malignant infiltrating 
tumour. The diagnosis of Hodgkin's disease is established by the 
presence of Reed-Sternberg cells. It has not been possible to divide 
the Manchester material into these three types. There have been a 

number of cases diagnosed as 
" 

early Hodgkin's 
" 

which fit with the 

histological picture of the paragranuloma, but the diagnosis is made 

on small nodes removed for biopsy, and such a report may be received 
even when there are advanced lesions elsewhere in the body. Nor 

has it been possible to distinguish sarcomas of the type they describe. 
There have been true sarcomas infiltrating outside the capsule of the 

lymph nodes and producing secondary deposits in lung, liver or bone, 
hut they have not been common within the abdomen. In general, the 

only consistent histological difference we have found to distinguish 
early and late cases has been the number of mitoses indicating rate of 
growth. The points on which the diagnosis rests are the characteristic 

Reed-Sternberg cells, the endothelial reaction, the position of the cells 
ln the medulla and the presence of eosinophils, fibrosis and necrosis. 
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Clinical characters are a low average age incidence, preponderance of 
males and a comparatively long duration before the need for treatment 
is realised. This is probably because the first sign is nearly always 
painless enlargement of lymph nodes causing no inconvenience. 

Hodgkin's disease is essentially a neoplasm of lymph nodes which, 
unless sarcoma supervenes, remain freely mobile and have a character- 
istic rubbery feel. Systemic complications, fever, itching of the skin 
and anaemia are common and may lead to profound cachexia and 
death. The other cause of death is the appearance of sarcomatous 

infiltration and metastatic deposits. The nature of this sarcomatous 

change is interesting and it is used as an argument in favour of true 

neoplasia against the theory of a specific infection. On the other hand, 
it is important that this is the only disease in this series which consistently 
shows a response to treatment by nitrogen mustard. There is, of course, 
an effect in the blood diseases, but this is due to the generalised action of 
these drugs on the haemopoietic system. In Hodgkin's disease it has 

a specific effect which we have not seen in Brill-Symmer's, or any of 

FlG. Ai.?Lymph node showing typical Hodgkin's disease. 
Fig. A2.?The same to show Reed-Sternberg cells. 

Fig. A3.?Histological picture in Brill-Symmer's disease. 
FlG. A4.?Lymph node showing typical lymphosarcoma. 
Fig. A5.?The same to show mitoses. 
FlG. A6.?Anaplastic tumour of tonsil secondary in cervical lymph node. Reported as 

" probably epithelial." 
Fig. A7.?The same to show epithelial type of cell. 

the sarcomas. Such specificity cannot help but suggest an important 
difference in aetiology and development, but at present it can only be 

said that the question of the exact nature of all the reticuloses remains 

open. 
Brill-Symmer's Disease, also called lympho or giant follicular 

reticulosis, has a characteristic histological appearance. The huge 
follicles are packed with lymphocytes with a topography quite different 
from that of lymphosarcoma. Clinical characters are variable ; age 

incidence is high, there is a slight preponderance of females in our small 

series, and duration is even longer than in Hodgkin s disease. It is 

also a reticulosis, the first sign being enlargement of lymph nodes where 

it usually grows slowly causing little or no disturbance and is sometimes 

reported as a benign condition. At a later stage, and this may super- 
vene without obvious early signs, it causes generalised and sometimes 
enormous enlargement of lymphoid tissue throughout the body with 
extensive oedema and serous effusions. It kills by pressure from the 

masses of tumour, anaemia and cachexia or by sarcomatous transfor- 

mation. The average course is longer than that of Hodgkin's disease. 

Lymphosarcoma may be regarded as a true sarcoma arising in 

primitive mesenchyme and differentiating to the production of 

lymphocytes. The second tumour in this group, the reticulum cell 
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sarcoma, merely shows differentiation towards another type, the 

reticulocyte. The clinical characters of the two sarcomas are similar. 

The age incidence is higher and males are less predominant than in 

Hodgkin's. Duration is comparatively short. Both tumours behave 

as infiltrating sarcomas, but there may be an apparently multifocal 

origin in lymph nodes, suggesting kinship with the reticulosis. Lympho- 
sarcoma is the only neoplasm in the series showing a tendency to develop 
leukaemia, and sections of lymph nodes from the two conditions are 
much alike. 

Anaplastic Tumours.?Under this heading are collected all the 

tumours with pathological reports expressing doubt as to whether 

they were sarcoma or carcinoma, including the description 
" 

lympho- 
epithelioma." Here are some typical reports :? 

" 

An anaplastic tumour, I do not know whether it is sarcoma or 

carcinoma, but I think it is reticulum cell sarcoma." 
" 

I think this is an epithelial tumour, but I cannot be sure." 
" 

Malignant cells infiltrating lymphoid tissue, carcinoma, I think." 

Clinically the characters of these tumours are almost indistinguishable 
from those of the more differentiated sarcomas with which they are 

grouped, except that they are almost entirely confined to the lymphoid 
tissues of the head and neck. Metastases from them may be found 
in any organ or tissue. Such a report from axillary or supraclavicular 
nodes suggests the presence of a primary anaplastic tumour in the lung. 

The Leukcemias must also be accepted as reticuloses, and poly- 
cythemia is only omitted because the number of our cases is too small 
for useful analysis. The blood picture and clinical features are so 

Well known that no description is needed. Diagnostic difficulties 

rnay be encountered when multiple enlargement of lymph nodes is 

combined with a moderately raised white count, but the high proportion 
?f lymphocytes in the circulating blood usually answers doubts and 
confirms the presence of leukaemia. The atypical signs of aleukaemic 
leukaemia may be more confusing. The peripheral blood picture may 
Appear normal although other signs of a reticulosis are present, and it is 
only when the rapid progress of the disease, in spite of apparently 
Appropriate treatment, raises alarm that a marrow smear provides the 
diagnosis. 

Analysis of Material 

A point has now been reached when, leaving the blood diseases 
aside, attention can be focused on the two main groups, one containing 
the two reticuloses, Hodgkin's and Brill-Symmer's diseases, the other 
the lymphoreticular sarcomas and the anaplastic tumours which may 
he either sarcomas or tumours derived from primitive epithelial tissue. 
The knowledge that there are rare variants and transitional forms 

allows the inclusion of all forms of neoplasia showing similarity of 
Appearance and behaviour, even if this sometimes leads to mistakes 
ln classification. It seems, for instance, that there will be a few reticu- 



464 MARGARET C. TOD 

loses lacking histological character overlapping into the group of 

sarcomas, and on the other hand some squamous cell carcinomas 

anaplastic at the point from which a biopsy was taken. The tables 

which follow have been prepared to show certain similarities and con- 

TABLE I 

Distribution by Age, Sex and Duration of Sympto?ns?Hodgkin's and 
Brill-Symmer's Disease 1940-1957 

Pathological Report. 

Hodgkin's disease 
Brill-Symmer's disease 

Number 
Treated. 

275 
24 

Age Groups. 

Under 
21. 

Percent. 

20 

0 

Per cent. 

45 
29 

41-60. 

Percent. 

30 
54 

Over 
60. 

Per cent. 
Males. 

Percent. 

5 
17 

Per cent. 

69 
46 

Duration of Symptoms (months)' 

Under 

3- 

Per cent. 

15 
O 

3-6. 

Percent. 

19 
8 

Per cent. 

23 
46 

Over 

perce' 

trasts in support of my thesis that this grouping is reasonable and 

helpful. The first table compares Hodgkin's and Brill-Symmer's with 
the age incidence, sex and duration of the disease before the patient 

TABLE II 

Principal Sites known to have been Involved by Disease?Hodgkin's and 
Brill- Symmer's Disease 1940-47 

Pathological Report. 

Hodgkin's Disease 
Brill-Symmer's Disease 

Number 
Treated. 

275 
24 

Superficial 
Nodes, Neck 
Axilla and 

Groin. 

Per cent. 

100 

100 

Mediastinum 
and Lung. 

Per cent. 

50 
17 

Nodes, 
Abdomen. 

Per cent. 

42 
62 

Spleen. 

Per cent. 

20 

37 

came for treatment. This is a table of contrasts and is an argument 
in favour of the two being distinct and individual conditions. This 
table shows the proportion of patients with disease present in certain 

TABLE III 

Complications?Hodgkirt s and Brill-Symmer's Disease 1940-47 

Pathological Report. 

Hodgkin's Disease 
Brill-Symmer's Disease 

Number 
Treated. 

275 
24 

Early Fever. 

Per cent. 

32 
0 

Early Anasmia. 

Per cent. 

35 
25 

Itching. 

Per cent. 

IO 

O 

Serous 
Effusion. 

Per cent. 

8 

33 

sites whether it was present when the patient was first seen or appeared 
later. There is a real similarity between the two conditions, both being 
diseases of the lymph nodes. In Hodgkin's the first site affected was 

usually the cervical nodes, and spread to mediastinal and hilar nodes 
was common. Brill-Symmer's disease often presented in the groin, 
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spreading to iliac and retroperitoneal nodes. This accounts for the 

slight difference in incidence for these sites. The complications of 
fever and anaemia are described as 

" 

early 
" 

to indicate that they 
were present when the patient was first admitted to hospital. In the 

terminal stages of disease they become almost universal. Comparison 
of these complications suggests the presence of two members of one 

TABLE IV 

Distribution by Age, Sex and Duration of Symptoms?Lymphoreticular 
Sarcomas a7id Anaplastic Tumours 1940-47 

Pathological Report. 

^ttphoreticular 
Sarcomas 

^?aPlastic tumours : 

j?re like carcinoma 
*l?re like sarcoma 

^?tal anaplastic 
Amours 

Number 
Treated. 

I65 

56 
100 

156 

Age Groups. 

Under 

Percent. 

12 

2 

10 

Percent. 
22 

30 
13 

19 

41-60. 

Per cent, 

41 

45 
38 

40 

Over 
60. 

Percent, 

25 

23 
39 

33 

Per cent. 
Males. 

Per cent. 

57 

54 
66 

62 

Duration of Symptoms (months). 

Under 

3- 

Per cent. 

28 

29 
37 

34 

3-6. 

Per cent. 

24 

29 
33 

3i 

Per cent, 
22 

29 
24 

26 

Over 

Per cent. 

26 

14 
6 

family developing in different directions. With Table IV a new com- 

parison begins, that of the partly differentiated lymphoreticular 
sarcomas and the anaplastic tumours. The two sarcomas being exactly 

TABLE V 

Principal Sites known to have been Involved by Disease?Lymphosarcoma, 
Reticulum Cell Sarcoma and Anaplastic Tumours 1940-47 

Pathological Report. 

Lymphosarcoma 
Reticulum Cell 
Sarcoma 

Anaplastic Tumours 
either Sarcoma < 

Carcinoma 

Number 
Treated. 

IOS 

57 

156 

Pharynx and 
Naso- 

pharynx. 

Per cent. 

24 

26 

63 

Nodes. 
Neck. 

Per cent. 

70 

70 

Nodes. 
Axilla and 

Groin. 

Per cent. 

82 

44 

18 

Nodes. 
Mediastinum 

and 
Abdomen. 

Per cent. 

50 

45 

25 

Metastinum, 
Liver, Lung, 

Bone. 

Per cent. 

18 

45 

52 

the same are shown together and in contrast with the anaplastic tumours 
hut, even so, there are no important differences in age or sex. It is 

?nly under duration that a significant difference appears, the shorter 
interval before anaplastic tumours attracts attention. This table 

separates the differentiated sarcomas and shows slight but significant 
differences between lymphosarcoma and e anaplastic tumours with 

reticulum cell sarcoma, sometimes like lymphosarcoma and sometimes 

bridging the gap between them. Lymphosarcoma has some characters 
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like those of the first group and some cases with this diagnosis behave 
like reticuloses. The possibility that some of these cases were lymphatic 
leukaemias of slow onset has been mentioned, and it may be worth 

remembering that during the first half of the period under review Brill- 

Symmer's disease was not so well known. Included in the group of 

cases of the reticuloses are one or two first referred to us as lympho- 
sarcoma, and it is likely that there were some others never correctly 

TABLE VI 

Principal Sites known to have been Involved by Disease?Sub-Analysis of 
Anaplastic Tumours 1940-47 

Pathological Report. 

More like sarcoma 

More like carcinoma 

Number 
Treated. 

100 

56 

Pharynx and 
Naso- 

pharynx. 

Per cent. 

59 
70 

Nodes. 
Neck. 

Per cent. 

87 
96 

Nodes. 
Axilla and 
Groin. 

Per cent. 

23 
9 

Nodes. 
Mediastinum 

and 
Abdomen. 

Per cent. 

33 
19 

Metasinum, 
Liver, Lung, 

Bone. 

Per cent. 

38 
49 

diagnosed. Even if the total number of incorrect diagnoses was small 

they could make a perceptible difference in the percentages. This 

table again shows a sub-analysis of the group of anaplastic tumours. 
There is only one difference worth noting?the low incidence of involve- 

TABLE VII 

Distribution by Age, Sex and Duration of Symptoms?Hodgki?i's Disease, 
Lymphoreticular Sarco??ias and A naplastic Tumours 1940-47 

Pathological Report. 

Hodgkin's disease . 

Lymphoreticular 
sarcomas and 

anaplastic tumours 

Number 
Treated. 

275 

321 

Age Groups. 

Under 
21. 

Per cent. 

20 

Per cent. 

45 

41-60. 

Percent. 

30 

41 

Over 
60. 

Per cent, 

5 

29 

Per cent. 
Males. 

Per cent. 

69 

59 

Duration of Symptoms (month-' 

Under 

3- 

Per cent. 

15 

31 

3-6. 

Per cent. 

19 

27 

Percent. 

23 

24 

Ov?f 
12. 

Perce"1 
43 

ment of nodes other than cervical nodes in tumours which may be 

carcinomas. None of the differences are statistically significant and no 
reason is found for separating this group into two sections. 

I believe that the three preceding tables show enough similarity 
to allow the lymphoreticular and anaplastic tumours to be regarded as 
a single group for comparison with Hodgkin's disease. Brill-Symmer's 
is omitted because of the small number of cases. In Table VII the 

figures are of an order to make all the differences shown significant. 
There is thus no doubt as to the importance of the differences except 
that there is an overall preponderance of males. Table VIII shows signi- 
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ficant differences for incidence in every site except for metastases in 

lung, liver and bone. Such metastases are nearly always a terminal 
sign. In the sarcomas they appeared as a rule within two years of 

treatment, or in generalised cases were present when the patient sought 
treatment and were the cause of early death. In Hodgkin's disease 

they usually appear in the later stages of a long illness, so that the 
apparent similarity is less obvious clinically. This table should be 

TABLE VIII 

Principal Sites known to have been Involved by Disease?Hodgkirts Disease, 
Lymphoreticular Sarcomas and Anaplastic Tumours 1940-47 

^athological Report. 

??dgkin's disease 
yrnPhoreticular 
Sarcomas and 
^aplastic tumours 

Number 
Treated. 

275 

321 

Pharynx, 
Nasopharynx 

Per cent. 

0-4 

45 

Nodes. 
Neck. 

Per cent. 

90 

75 

Nodes. 
Mediastinum 

and 
Abdomen. 

Per cent. 

82 

35 

Other Nodes. 

Per cent. 

58 

43 

Spleen. 

Per cent. 

20 

Metastinum, 
Liver, Lung, 

Bone. 

Per cent. 

37 

35 

compared with Table V which shows the sites of involvement in the 
second group. A comparison of the incidence of complications again 
shows important differences between the two groups. 

TABLE IX 

Complications?Hodgkin's Disease, Ly7nphoreticular Sarcomas and 
A7iaplastic Tw7iours 1940-47 

Pathological Report. 

Hodgkin's Disease 
Lymphoreticular 
sarcomas and ana- 

plastic tumours 

Number 
Treated. 

275 

321 

Fever. 

Per cent. 

32 

Itching. 

Per cent. 

10 

Serous 
Effusion. 

Per cent. 

8 

Ansemia. 

Per cent. 

35 

Discussion of Tables 

I have now taken two conditions, Hodgkin's disease and Brill- 

Symmer's disease, so distinct in character that they can be easily 
recognised, but showing a family resemblance strong enough to prove 
a relationship, and have compared them with three tumours of varying 
histological type, brought together as another family whose ancestry 
ls the same but whose development is different. The members of the 
frrst family are reticuloses affecting lymph nodes and only involving 
?ther tissues and organs at a late stage of the disease. Their systemic 
Manifestations play an important part in prognosis. The second family 
c?nsists of malignant tumours arising in, or in association with, 
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lymphoreticular tissue infiltrating locally and producing secondary 
deposits in lymph nodes and distant metastases. Between the two 

families are some of the transition forms mentioned by Willis, and in the 
second family are found some atypical members which may be intruders 
from another family altogether, the carcinomas. This does not alter 

the fact that it is now possible to separate this apparently heterogeneous 
collection of neoplasms into two main groups. One of these consists 

of lymphoreticular disease multifocal in origin in the sense that all 

lymphoreticular tissue in the body either simultaneously, or in an order 
which cannot be predicted, responds to an unidentified stimulus by 
hyperplasia going on to neoplasia. The other consists of a group of 

malignant tumours mainly lymphoreticular sarcomas but including 
some completely anaplastic growths, unifocal in the sense that there is a 

primary tumour which gives rise in the ordinary way to secondary 
deposits in lymph nodes and distant metastases. If this essential 
contrast is accepted it is not surprising that the groups call for different 
treatment and respond differently to treatment given. 

Methods of Treatment 

Before discussing methods of treatment it is important to find 
some way of assessing the degree of advancement of the cases forming 
the sample treated. Where malignant disease is concerned the idea 

of staging is familiar. For the forms of neoplasis now in question there 
is only one division, but a division of such importance that treatment 
is almost entirely determined by it. This division is into localised and 

generalised disease and is applicable to all lymphoreticular neoplasia 
of both groups. The nature of these diseases with their tendency to 
multifocal manifestations makes it necessary to define what is meant 

by a localised lesion. Our definition of a localised lesion is that the 

neoplasia is, as far as can be ascertained, confined to one region of the 

body. This is meaningless until the regions are themselves defined, 
and it must be admitted that our regions are not those of the anatomist. 

They are best described as parts of the body which can be conveniently 
treated by X-rays to a dose believed to be capable of producing com- 

plete and permanent resolution of sensitive tumours. These regions 
are :?head and neck to the level of the clavicles, the mediastinum, 
each axilla and each groin. The abdomen can also be regarded as a 

region if only lymph nodes are involved. The disease is regarded as 

generalised when two or more of these regions are involved, or when in 
addition to regional nodes organs such as spleen, liver, lung or bones 
are the site of tumour formation. 

At this point I should like to say that I confine my discussion of 

treatment to X-ray therapy, which I still regard as by far the most 

important means of treating all ihese diseases. In Manchester we 

divide our techniques into radical and palliative and usually make a 

deliberate choice of one or the other before beginning treatment. In 
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general, radical techniques are used for localised, and palliative 
techniques for generalised lymphoreticular tumours with the variations 
called for by difference in the sites affected and the age and general 
condition of the patient. 

The Treatment of Hodgkin's and Brill-Symmer's Diseases 

It has been agreed that both these diseases are by their nature 
generalised reticuloses, but it often happens that the first sign is enlarge- 
ment of one group of lymph nodes, possibly a single lymph node. The 

patient seldom seeks advice before signs of new growth in the nodes 
are obvious and may wait till several groups of nodes have grown to a 

large size ; even so, about one-third of the patients come for treatment 
With the disease still confined to a single region and thus, by our defini- 

tion, localised. In spite of the probability that as they are true reticu- 
loses new foci will soon appear in other sites there may be a long interval 
before extension occurs, and radical treatment should be tried. It has 

been claimed that surgical dissection of the affected nodes may cure 
the early case. We believe that radiotherapy to sufficient dosage may 
be equally effective. In certain selected cases, therefore, the radical 
Methods to be described for the treatment of the radio-sensitive sarcomas 

are appropriate for early Hodgkin's or Brill-Symmer's disease. 

Unfortunately, it is more usual to be faced with the problem of a 
generalised reticulosis. There are several groups of enlarged lymph 
nodes and possibly such signs of failing health as fever with night 
sweats and a falling red blood count. Treatment must then be palliative. 
We use two X-ray techniques, a chasing technique and a low dose 
Palliative technique of regional type. The first is preferred when there 
are several foci of disease and treats each focus separately, using fields 
Which cover the lesion but without a wide margin, and gives a dose high 
enough to produce at least temporary disappearance while avoiding 
severe reactions. This technique conserves tolerance by treating only a 
small volume of tissue but to dosage likely to be biologically efficient 
Within the volume irradiated. The tolerance will be needed for the 

treatment of the new manifestations which will continue to appear 
until finally they can no longer be controlled. 

Treatment of the Lymphoreticular Sarcomas 

The tumours in my second group are more often treated while they 
are still localised, possibly because tumours of the pharynx and naso- 

pharynx, where they tend to be located, inconvenience the patient and 
be consults his doctor within a comparatively short time. In the 

treatment of localised lymphoreticular neoplasia, and this applies also 
the first group, the guiding principle is that it is necessary to include 

not only the visible or palpable tumour but also the group of lymph 
nodes reached by the lymphatics draining the area and any probable 
?line of extension, for instance, the foramina at the base of the skull 
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if the tumour is in the nasopharynx. This means that the fields must 

be very large. A frequent arrangement uses four fields to cover the 
whole head and neck from a line above the base of the skull to below 

the clavicles or neck and mediastinum (Fig. Bio). The axilla and 

groin are easier to treat, but even there the homolateral supraclavicular 
nodes or entire iliac fossa must be included. When treatments of this 

order are under consideration it is necessary to balance the volume of 

tissue to be treated against the dose which can be tolerated. The 

questions of local tolerance of skin, mucous membrane and connective 
tissue have been much discussed and are fairly well understood, but 
here we are dealing with something more than local tolerance and in 

many cases a considerable systemic effect must be expected. In the 

treatment of the head and neck severe reactions are produced in the 
mouth and throat. Taste and smell may be lost and the secretion of the 

salivary glands is reduced so that it becomes difficult to maintain 

nutrition. If part of the abdomen is included, any irradiated viscera 

TABLE X 

Clinical Features of Three Types of Leukcemia 1940-47 

Pathological Report. 

Myeloid 
Lymphatic 
All acute and aleuksemic 

Number 
Treated. 

64 
57 
36 

Nodes. Neck. 

Per cent. 

O 

74 
70 

Other Nodes. 

Per cent. 

O 

95 
78 

Spleen. 

Per cent. 
IOO 

77 

75 

will react and both bowel and kidney are radiosensitive organs. In 

addition the radiation of large sensitive tumours must result in the 

breaking down of their constituent cells with liberation of toxic products 
which must be excreted. The general tolerance of the patient is thus 
under considerable strain and the dose to be given is determined by the 
sum of the local and general effects. These effects are, however, tem- 

porary and are not too heavy a price to pay for the chance of cure. 
When the lymphoreticular sarcomas are generalised it can be said 

that multiple metastases are present. Cure is almost impossible, but 

good palliation can be obtained because of the radiosensitivity of these 
tumours. The techniques used are those already described for the 
treatment of the generalised reticulosis, but they are less effective for 
the sarcomas because vital organs are invaded. Post-mortem examina- 

tions on some of our cases showed nearly every organ in the body to 
contain secondary deposits. 

The Leukaemias 

Before the results of treatment are described this survey of the 

reticuloses is completed by two tables comparing the clinical findings 
in the leukaemias. Again I have simplified the table by making only 
three groups, chronic myeloid leukaemia, chronic lymphatic leukaemia 
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Fig. Bi.?Patient with Ilodgkin's disease 
in cervical lymph nodes. 

Fig. Bi.?Patient with I Iodgkin's disease 
in cervical lymph nodes. 

A'/3o>J 

Fig. B2.?Secondary deposits in body 
of vertebra in Hodgkin's disease. 

Fig. B2.?Secondary deposits in body 
of vertebra in Ilodgkin's disease. 

Fig. B3.?Sarcomatous involvement of subcutaneous tissues and muscle in 
Brill-Symmer's disease. 

Fig. B3.?Sarcomatous involvement of subcutaneous tissues and muscle in 
Brill-Symmer's disease. 

B4.?Lymphosarcoma in axillary 
and supraclavicular lymph nodes. 

B4.?Lymphosarcoma in axillary 
and supraclavicular lymph nodes. 

Fig. B5.?The same one month after 

completing regional X-ray therapy. 
Central dose 3000 r. 

Fig. B5.?The same one month after 

completing regional X-ray therapy. 
Central dose 3000 r. 



Fig. B6. Involvement of lymph 
nodes, anaplastic tumour of tonsil, 
more like sarcoma. 

Fig. 136. Involvement of lymph 
nodes, anaplastic tumour of tonsil, 
more like sarcoma. 

FlG. B7.?-The same case, tonsillar 
tumour. 

Fig. B7.?-The same case, tonsillar 
tumour. 

Fig. BS.?The same case at the end of three weeks treatment. Tumour dose 3000 r. Fig. BS.?The same case at the end of three weeks treatment. Tumour dose 3000 r. 

lG- B9.?Anaplastic tumour of nasopharynx 
ar*d oropharynx, probably carcinoma. 

Pi G- 
?Anaplastic tumour of nasopharynx 

ar>d oropharynx, probably carcinoma. 
Fig. Bio.?The use of the 

" Trunk Bridge 
" 

to obtain homogeneous irradiation of a 

whole region. In this case the mediastinum. 

Fig. Bio.-?The use of the 
" Trunk Bridge 

" 

to obtain homogeneous irradiation of a 
whole region. In this case the mediastinum. 
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and all acute and aleukaemic types taken together, inaccurate but 

convenient as their prognosis is uniformly bad. The three types are 

obviously completely different. Myeloid leukaemia shows the character- 
istic blood picture and enlargment of the spleen ; lymphatic leukaemia 
effects the production of lymphocytes in nodes as well as marrow, but 

enlargment of the spleen and anaemia are less common, at least in the 
earlier stages. Acute leukaemia affects every part of the haemopoetic 
system, and up till now has proved almost completely resistant to all 

TABLE XI 

Clinical Features of Lymphosarcoma and Lymphatic Leukcemia 1940-47 

Pathological Report. 

Lymphosarcoma 
Lymphatic leuksemia . 

Number 
Treated. 

IOS 

57 

Neck Nodes 
Involved. 

Per cent. 

70 
74 

Other 
Nodes 

Involved. 

Per cent. 
82 

95 

Spleen. 

Per cent. 

14 
77 

Anasmia. 

Per cent. 
18 

35 

Leukasmia. 

Per cent. 

100 

8 

forms of treatment. This is a comparison between lymphatic leukaemia 
and lymphosarcoma to bring out the similarity which has already been 
Mentioned. The differences are seen in the percentages of cases with 

enlargement of the spleen, and with leukaemia present. 
TABLE XII 

Radiotherapy Results of Localised Ilodgkin's Disease, Lymphoreticular 
Sarcomas and Anaplastic Tumours 

P9tholog ical Report. 

Lw,^n's disease 
phoreticular 

Sarci ?mas and 
anaPlasti 

Number Treated. 

ic tumours 

42 

115 

Alive 3 Years. 

Number. 

29 

71 

Crude 
Rate. 

Per cent. 

69 

62 

Alive 5 Years. 

Number. 

23 

59 

Crude 
Rate. 

Per cent. 

55 

5i 

Well s Years. 

Number. ?? 

Per cent. 

24 

55 43 

The leukaemias recorded here were all treated in one of two ways, 
either by X-ray therapy to the spleen or by chemotherapy using 
Urethane. The second method was only used towards the end of the 
Period and seldom as the only therapy, X-ray having played some part, 
s? when the results are given the two methods cannot be separated. 

Results of Treatment 

The figures given are all crude survival rates showing the percentage 
the patients treated alive at a chosen anniversary, in this case the 

third and the fifth. Patients reported as 
" 

well 
" 
had no sign of disease 

^'hen examined for the record and had needed no further treatment 
after the first course. This table compares the results obtained in 
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localised Hodgkin's disease with those of the lymphoreticular sarcomas 
at three and live years. There is little difference in the survival rates 

but in the last column the proportion of cases recorded as 
" well 

' 

shows that long survival in Hodgkin's disease is often associated with 
slow extension and long remission after treatment whereas the sarcomas, 

TABLE XIII 

Radiotherapy Results of Generalised Hodgkin's Disease, Lymphoreticular 
Sarcofjias and Anaplastic Tumours 

Pathological Report. 

Hodgkin's disease 
Lymphoreticular 

sarcomas and 

anaplastic tumours 

Number Treated. 

109 

77 

Alive 3 Years. 

Number. 

25 

Crude 
Rate. 

Per cent. 

23 

IS 

Alive 5 Years. 

Number. 
Crude 
Rate. 

Per cent. 

11 

Well 5 Years. 

cMe 
Number. RaW' 

Per c^1,; 

unless metastases appear, may be permanently controlled. A number 
of ten year survivals among the earlier cases of sarcoma show that this 
is possible. 

Although histology is the determining factor there are others which 
also influence prognosis. Tumours confined to the head and neck have 

TABLE XIV 

Radiotherapy Results?All Cases Hodgkiri's Disease, Ly?7iphoreticular 
Sarcomas and A7iaplastic Tumours 

Pathological Report. 

Hodgkin's disease 
Lymphoreticular 
sarcomas and 

anaplastic tumours . 

Number 
Treated. 

275 

321 

Alive 3 Years. 

Number. 

85 

128 

Crude 
Rate. 

Per cent. 

31 

40 

Number 
Treated. 

151 

192 

Alive s Years. 

Number. 

32 

69 

Crude 
Rate. 

Per cent. 

21 

36 

a good prognosis, in spite of the fact that some of them may be more 
resistant carcinomas, and should be given full treatment even if a large 
tumour is accompanied by bilateral enlargement of lymph nodes- 

Prognosis is also good when the disease is confined to a single group 
superficial lymph nodes, but such limitation is rare. 

I have no survival figures at five years for Brill-Symmer's disease 
because only 3 cases with this diagnosis were treated more than three 

years ago. At the third anniversary 8 of the 24 cases, none of which 
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was localised, were alive. Only one was well. The generalised cases 
of Hodgkin's disease and of lymphoreticular sarcoma show an equally 
bad prognosis. 

The results for all cases, localised and generalised combined, are 
given in this table in which are shown the three year results of all cases 
treated up to 1947 assessed at the third anniversary. They still show 
a significant advantage for the sensitive sarcomas, using this term to 

delude all the malignant tumours of the second group. The generalised 
sarcomas are a smaller proportion of the whole but they are so rapidly 
fetal that they depress the survival curve of the sarcomas. This curve 
ls contrasted with that of Hodgkin's disease on a graph. To complete 
this presentation of results the next table shows those obtained in the 
treatment of the three forms of leukaemia. There is little difference 

between the prognosis of the chronic forms. That of the acute forms 
ls so bad that not one of these cases survived for one year. The last 

table compares the results in Hodgkin's disease and the leukaemias. 
vol. LIX. no. 10 2 G 

Comparison of survival rates injHodgkin's disease and lymphoreticular sarcoma. 

Hodgkin's ??? 

L-R Sarcoma ? x?x? x 

\ 

\ 
i- 
\ 
+ 

+ 
\ 
+ 
\ 

* ?* -A-X-X- 

100% 

90% 

80% 

70% 

60% 

50% 

40% 

30% 

20% 

10% 

1 3 5 

Number of Years 

Fig. C.?Five year survival curve for Hodgkin's disease and lymphoreticular sarcoma. Fig. C.?Five year survival curve for Hodgkin's disease and lymphoreticular sarcoma. 
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Those in leukaemia are the worse of the two, and this is even more 

obvious at five years when the survival of leukaemia falls to 3 per cent. 

Final Discussion 

It may seem to you that I am merely restating the obvious when I 

draw your attention to the great difference in prognosis which appears 
as soon as these diseases become generalised. The prognosis for 

localised sarcoma, even of a most malignant type, is as good as that of 

squamous cell cancer in the mouth with no involvement of lymph 

TABLE XV 

Treatment Results of Leukamias 

Pathological Report. 

Myeloid 
Lymphatic . 

Acute and aleuksemic 

Number 
Treated. 

64 
57 
36 

Alive 3 Years. 

Number. 
Crude 
Rate. 

Per cent. 

19 30 
14 25 
0 O 

TABLE XVI 

Treatment Results?Ilodgkin's Disease and Leukcemia 

Pathological Report 

Hodgkin's disease 
Leukaemias 

Number 
Treated. 

275 
157 

Alive 3 Years. 

Number. 

85 
33 

Crude 
Rate. 

Per cent. 

31 
21 

nodes, yet the staging of sensitive sarcomas includes bilateral involve- 
ment of the cervical nodes in the localised group. The prognosis of 
the true reticuloses, even when localised, is less good, and that of all 

generalised lymphoreticular neoplasia is frankly bad. It is true that 

all malignant disease is much less likely to be cured once it has spread 
beyond the primary site, so why should anything different be expected 
of the lymphoreticular tumours ? There is, however, a difference. 

These tumours are radio-sensitive and do not need very high doses 
to ensure complete disappearance, so that many attempts have been 
made to achieve this by treating all sites of neoplasia, including irradia- 
tion of the whole trunk. Unfortunately, success has not been obtained 
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because even with the most radio-sensitive of the tumours the general 
tolerance of the patient is scarcely ever good enough to allow the 

necessary dosage to be delivered to all foci of disease either by treating 
all at once or by treating them in rapid succession. 

The question of the combination of local and general tolerance 
which allows the successful treatment of one of our regions has already 
been discussed. The tolerance needed for the treatment of generalised 
di sease is that of the individual as a whole. There are two main reactions 

?f systemic intolerance, one immediate, radiation sickness, and one 

delayed, changes in the blood picture due to destruction of stem cells 
the marrow and of sensitive cells in the circulating blood. The first 

of these reactions can to a great extent be avoided by careful gradation 
?f dosage, beginning with a small daily dose and increasing to the 
desired level with careful attention to effect and is not, in my experience, 
a frequent cause of failure. The limiting factor which makes it im- 

possible to give curative doses of very large volumes is the inclusion of 
too much of the blood-forming marrow. Effect on marrow is reflected 

by changes in the circulating blood. All elements are diminished, 
White cells, platelets, and to a lesser degree red cells, and the degree of 

change is related to the normal life of the cell in the blood stream and 
the speed of replacement. The first cells to show a decrease in the 

number circulating are the lymphocytes, then the leuocytes, the platelets 
and, finally, the erythrocytes. It is probable that when large volumes, 
for instance 25 per cent, of the tissues of the body, are irradiated these 
decreases are proportional to the doses given provided that other factors 
are constant. I am not concerned here with the results of whole body 
radiation to single high doses such as may occur with atomic bombing 
but with the effect on haemopoiesis of doses of the order needed to 
secure resolution of sensitive tumours. Experience has shown that at 
least half the trunk can be irradiated to the necessary dose level if 

suitable fractionation is used. The total white count of peripheral 
blood will fall to a low level with the lymphocytes leading and indi- 

cating the speed of total drop. We regard a count of 2000 total white 
cells as an indicator of risk, but when the clinical condition was good 
We have taken our white counts as low as 1000 total whites with no 

Permanent ill effects. After the appearance of the leucopenia, the 

Platelet count also falls, and there is little doubt that there is not only 
damage to the megakaryocytes but also to the whole erythropoietic 
series in the marrow. If the proportion of blood-forming marrow which 
ls irradiated is not too big, hypertrophy outside the irradiated volume 
Maintains the necessary replacement, and in time recovery takes place, 
^he failure of erythropoiesis is, therefore, masked because the long 
^fe of the red cell in the circulation gives time for hypertrophy and 
recovery. When the damage has been spread over more of the marrow 

enough may not be spared to allow hypertrophy to meet the need for 
replacement, and partial recovery will not be enough to prevent the 

aPpearance of anaemia. Severe injury may result in complete aplasia 
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of all elements in the treated marrow with death from aplastic anaemia 
unless the patient dies at an earlier stage from infection. It is, of course, 
not only in the terminal stages that infection is a danger but throughout 
the period while the counts are low. A low leucocyte count interferes 
with the normal mechanism of defence but does not altogether prevent 
the usual response. Lymphocytopenia may be almost more important 
because the lack of lymphocytes results in loss of the antibodies normally 
produced by them. All these effects can be obtained by the irradiation 
of the normal individual. When the marrow is already the site of 

disease, as in the reticuloses, and the patient is suffering from fever, 

septic ulceration or malnutrition, the dangers are much greater. It 

seems, then, that the attempt to irradiate all foci of generalised disease 
must be renounced. We tried to overcome the difficulties by irradiating 
the whole trunk in strips each of which in turn received a dose which we 

hoped might prove to be biologically effective but we were not successful, 
and I do not believe that the various forms of whole body radiation 
described as teleroentgen therapy can claim any strikingly good results. 
Must we then admit that there is no hope for the many patients suffer- 

ing from generalised lymphoreticular neoplasia ? I fear we must, if 

complete and permanent cure is in question. The development of 

chemotherapy for these diseases is, therefore, very welcome, and further 
research is much needed. The most important response so far has been 
that of Hodgkin's disease to the nitrogen mustards. In some cases 

almost complete remission is obtained and lasts for many months, in 
others, remissions are much shorter though transient improvement is 

nearly always found. 
In my opinion, useful though chemotherapy is, it should not be the 

first treatment used ; because I believe that in the early stages while 

systemic symptoms are not severe, local lesions can be controlled by the 

chasing technique with practically no effect on haemopoiesis even when 
several masses of lymph nodes have to be irradiated. The undesirability 
of any treatment which seriously interferes with erythropoiesis has 

already been stressed and is as important for chemotherapy as it is for 

radiotherapy. On the other hand there are many cases when the 

problem is one of acute discomfort from fever, sweating and itching, and 
nitrogen mustard then gives genuine relief. 

The drug, triethylenemelamine, belongs to the same group and can 
be taken by mouth. The immediate effects are less disagreeable and 
it is proving useful not only for Hodgkin's disease but for the leukaemias. 
Urethane also can be used for leukaemia and we prefer it to nitrogen 
mustard for this purpose. Various other drugs are now on trial, and 

may improve on any results so far obtained. At present, however, a 

drug has yet to be found without a damaging effect on the marrow cells 
which must limit its use. 

Before finishing, the use of radioactive isotopes must be mentioned, 
but so far their role in the treatment of the lymphoreticular neoplasms 
has been unsatisfactory. Radioactive phosphorus has a place, though 
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no more important than that of X-rays in the treatment of leukaemia, 
but it has been tried with little success for the other reticuloses, and now 
few advocate further trial. The possibility of finding a substance into 
which a suitable radioactive isotope could be inserted for differential 

absorption, analogous to that of iodine in the thyroid, maintains the 
hope that some day radio-sensitive tumours may be destroyed by 
radioactivity from within. 

Conclusions 

1. All localised tumours with pathological reports suggesting that 

they may be lymphoreticular sarcoma should be treated by regional 
X-ray therapy to full dosage. This can save at least 40 per cent, of 

localised cases. 
2. The treatment of generalised lymphoreticular tumours, true 

reticuloses and sarcoma should be in the first place by palliative X-ray 
therapy which should aim at conserving the general tolerance of the 
patient. 

3. Chemotherapy may be a useful adjunct but should be restricted 
to the later stages. 

4. A biopsy is essential when lymphoreticular neoplasia is suspected. 
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