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Summary. The features and prognosis of Hodgkin' s dis- 
ease with bone marrow involvement were studied in a 
series o./'53 patients. This form of the disease is charac- 
terized by the high incidence of clinical and biological 
signs reflecting disease activity, common cytopenia 
(which is rare in other forms), an increased incidence of 
the lymphocyte depletion histologic type, and extensive 
lymphoid involvement, often with splenomegaly. In bone 
marrow biopsy specimens, Sternberg-Reed cells are 
found in 80% of cases and fibrosis is common, though it 
always disappears if remission is achieved. 

Chemotherapy, essentially with the MOPP combina- 
tion, produced an 82% remission rate with 44% com- 
plete remission (CR). Hematologic toxicity was relative- 
ly severe in patients with marrow fibrosis. Recurrence 
occurred in 14 of the 39 remissions and was either local- 
ized and successfully treated by complementary radio- 
therapy, or diffuse and beyond any form of therapy. In 
nine cases, the first sign of recurrence was observed in 
the lymph node group initially most affected. Among the 
18 patients treated by reinduction chemotherapy, four 
recurrences were observed. However, there was only one 
recurrence among the 12 patients who achieved CR and 
none among those who had received complementary ra- 
diotherapy. The long-term prognosis is similar to that of 
other visceral forms, and if CR is achieved the chance of 
maintaining the remission is 83% after the first year, 
with a follow-up exceeding 6 years. 

Introduetion 

Unt i l  the in t roduc t ion  of  combined  chemothe rapy  in 
1964, visceral forms o f  Hodgk in ' s  disease had  an  ex- 
t remely  poor  prognosis .  The  M O P P  regimen consider-  
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ably  changed  the prognosis  in stage IV disease, since 
80% of  these pat ients  achieve remission.  However ,  pa- 

t ients with initial bone  m a r r o w  involvement  did no t  ap- 

pear  to benefi t  fully by  this progress,  perhaps  because  of  

the par t icular  clinical, biological,  ana tomica l ,  and  histo- 
logical features of  this form of  the disease. This  s tudy 
shows that  this is no  longer  true. 

Materials and Methods 

From 1964 to 1976 over 1200 cases of Hodgkin's disease were diag- 
nosed and evaluated in the department of Prof. Jean Bernard, H6pi- 
tal Saint-Louis, Paris. In addition to complete clinical examination 
with measurement of tumor masses, the evaluation included Nologi- 
cal tests of inflammation and liver function, chest roentgenograms 
with anteroposterior and lateral chest tomograms, bilateral pedal 
lymphangiograms, and bone marrow biopsy from the posterior su- 
perior iliac spine. All lymph node and bone marrow biopsies were 
reviewed by the hospital's pathologists and classified histologically 
according to the classification of Lukes and Butler as modified by 
Rye [14]. 

Bone marrow biopsies were considered positive when structural 
abnormalities (fibrosis, necrosis) and infiltration with lymphoid or 
plasma cells or with typical Sternberg-Reed cells were seen. Other 
criteria for positivity were biopsy specimens containing large mono- 
nuclear cells with a nuclear appearance resembling that of the Stern- 
berg-Reed cell, or typical Sternberg-Reed cells in lymph node biopsy 
specimens. The criteria and anatomical staging are those defined and 
accepted at the Ann Arbor conference [13, 19]. In addition to the 
presence (B) or absence (A) of clinical symptoms, we also took ac- 
count, as previously reported [6], of the presence (b) or absence (a) 
of biological signs of disease activity. 

Among these 1200 patients, six cases were excluded from the 
study because of an equivocal biopsy and 53 had initial bone mar- 
row involvement. The incidence of initial bone marrow involvement 
reported in this study (4.4%) is comparable to that reported by Ro- 
senberg [22], who found an incidence of 5% (8 cases of 155) in 
untreated patients. However, the incidence found in this study is 
considerably lower than reported by O'Carroll [17] and Myers [16], 
who found incidences of 14% and 11%, respectively. 

0 3 4 4 - 5 7 0 4 / 7 9 / 0 0 0 2 / 0 1 8 9 / $  01.60 



190 

R e s u l t s  

1. Age and Sex 

In contrast to the overall sex ratio, there was a dispro- 
portionately high number of male patients, with 40 men 
as against 13 women. Age distribution for the male pop- 
ulation did not reveal the usual two peaks for young and 
middle-aged patients (Table 1). 

In this series, the male-to-female ratio (40/53 pa- 
tients, i.e., 75%) was slightly higher than that reported in 
other series with or without bone marrow involvement 
[12, 20, 22, 23], in which the ratio ranges from 60% to 
70%. The mean age at the time of diagnosis (36 years) 
was higher than that of patients without initial bone 
marrow involvement, as pointed out by Weiss [27] and 
Rosenberg, who found the peak incidence to be situated 
during the third decade of life. 

2. Presenting Symptom 

In almost half our cases (26 patients) the presenting 
symptom was superficial lymphadenopathy, while in 
31% of patients (17 cases) it was a febrile syndrome. It 
is noteworthy that for our general patient population, 

Table 1. Distribution of the 53 patients 

Sex M/F 40/13 
Age (M/F) 
20 6/3 
20--35 17/3 
35--50 10/1 
50 10/3 
Mean 36 

Clinical and biological stage 
Aa 1 2% 
Ab 3 6% 
Ba 4 8% 
Bb 45 84% 

Anatomical stage 
0 1 2% 
I 4 7% 
II 3 6% 
IIc 1 2% 
III 33 62% 
IIIc 3 6% 
IV 8 15% 

Histologic type 
I (LP) 2 4% 
II (NS) 19 39% 
III (MC) 19 39% 
IV (LD) 9 18% 
Unknown 4 

Ratio = 3.07 

17% 
38% 100% 
21% 
24% 

100% 

100% 

100% 
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fever was the presenting symptom in only 9% of cases. 
The site of initial lymph node enlargement did not differ 
from that seen in other stages except for a higher inci- 
dence of left cervical nodes (11 cases). 

It should be noted that four patients did not have 
superficial lymphadenopathy at the time of diagnosis 
and that in one patient a bone marrow biopsy performed 
because of lasting fever of unexplained origin was the 
only site of Hodgkin's disease. 

3. Anatomical Extension 

If bone marrow involvement is excluded from anatomi- 
cal staging, most patients had diffuse lymphoid or vis- 
ceral involvement (Table 1). However, one patient had 
stage 0 disease, i.e., no superficial or deep lymphadeno- 
pathy. There were also four stage I patients, two of 
whom had no superficial lymph node involvement while 
one had isolated splenomegaly. This local extension, 
previously reported by Weiss, differs notably from the 
conclusions of Bennet [1]. The rest of the patient popu- 
lation included three stage II patients, one stage IIc with 
contiguous lung involvement, 33 stage III and three 
stage IIIc patients with pericardial involvement in one of 
these cases and pulmonary lesions in the two others, 
eight stage IV, six of whom had liver involvement (docu- 
mented by biopsy in three cases, while in the other three 
cases involvement of the liver was confirmed by marked 
clinical hepatomegaly, increased serum levels of biliru- 
bin, alkaline phosphatase, and transaminases, a liver 
scan showing hepatomegaly with fixation defects that 
regressed on treatment, distant lung involvement in one 
case and a vertebral lesion in one case, possibly related 
to an adjacent lymphangiographic lesion). It is note- 
worthy that splenomegaly was found in 50% of 
cases. 

Nineteen of the 33 stage III patients had splenome- 
galy, and in six cases this was the only manifestation of 
disease below the diaphragm. Rosenberg has previously 
drawn attention to this high incidence of splenomegaly. 
Similarly, a clinically enlarged spleen was present in six 
of the eight stage IV patients, five of whom also had 
liver involvement. Hepatomegaly, not classified as spe- 
cific owing to the absence of liver biopsy, was present in 
12 of the 33 stage III patients. Thus, Hodgkin's disease 
with bone marrow involvement is associated with sple- 
nomegaly and even hepatomegaly more often than other 
forms of the disease. This is consistent with hematoge- 
nous spread. 

4. Clinical Symptoms 

Only four patients exhibited no clinical symptoms 
(Table 1). Of the 49 remaining patients, 45 had fever at 
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the time of the initial work-up. This is consistent with the 
findings of Weiss. Weight loss exceeding 10% of the 
total body weight was found in 33 patients and noctur- 
nal sweats in 32. Ten of the 45 patients with biological 
evidence of active disease complained of diffuse pruri- 
tus, whereas this symptom was never noted in patients 
without biological evidence of active disease. 

5. Biological Signs 

The majority of patients (45 cases) had biological evi- 
dence of active disease but a complete biological work- 
up was not performed in all cases. The erythrocyte sedi- 
mentation rate exceeded 100 mm after 1 h in 24 patients 
(i.e., 45%). Other biological signs of inflammation were 
common, with fibrinogen levels of 600 mg/100 ml or 
over in 27 patients, three of whom had a level above 
1000 mg/100 ml, and abnormally low serum iron in 
75% of patients, with a level of less than 35 ~xg/100 ml 
in one-third of cases. Elevated levels of ce2- and/:-globu- 
lins were also observed in the majority of cases. Serum 
albumin was always low, 80% of patients having less 
than 3.5 g/100ml and 22% having less than 
2.5 g/100 ml. 

6. Blood Picture 

Of the 53 patients, 49 had a blood count performed in 
the Department, and only these figures will be taken into 
account. 

Hemoglobin. Forty patients (i.e., 81%) had a hemoglo- 
bin level of 12 g/100ml or less: 11 had less than 8 
g/100 ml, and extremely severe anemia (< 6 g/100 ml) 
was observed in four cases (8%). The severity of this 
anemia was emphasized as early as 1973 by Myers 
[15]. 

White Blood Cells. The white blood cell count did not 
exceed 4,000/mm 3 in 29% of patients, six of whom had 
less than 2,000 WBC/mm 3. The majority of patients, 
however, had between 4,000 and 8,000 WBC (21 cases, 
i e., 53%). Leukocytosis, a common finding in Hodg- 
kin's disease, was present in only 14% of cases (seven 
patients had over 12,000 WBC/mm 3 and two of these 
had over 20,000). The differential white count was 
usually normal but polymorphonuclear leukocytosis 
was seen in some cases. However, neutropenia was also 
encountered, particularly in leukopenic patients: of the 
14 patients who had less than 4,000 WBC/mm 3, eight 
had less than 60% neutrophils and five had less than 
50%. 
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Platelets. Thrombocytopenia below 150,000/ram 3 was 
observed in 16 patients (33%), six of whom had less 
than 60,000 platelets/mm 3. Abnormalities affecting 
several cell lines were quite common: 22 patients (45%) 
had cytopenia of at least two cell lines (hemoglobin 
< 12 g/100ml, WBC < 4,000/mm 3, platelets < 
150,000/mm3). This cytopenia was far more severe than 
in other stages of the disease. For example, Rosenberg 
reported only one case of leukopenia in 60 patients, and 
no cases of thrombocytopenia. Levinson reported simi- 
lar findings [12]. These authors never found pancytope- 
nia in the absence of bone marrow involvement, whereas 
in stage IV BM, there were eight cases of pancytopenia 
(16%) in our series and three out of 13 cases (23%) in a 
series reported by Weiss. According to the report of 
Myers, in contrast, this cytopenia did not influence the 
remission rate. 

7. Histology 

Four patients had no previous lymph node biopsy and 
no nodes amenable to biopsy. In these patients the diag- 
nosis was established on the basis of the bone marrow 
specimen and the histological type could not be deter- 
mined. The 49 remaining patients were distributed as 
follows (Table 1): two patients had lymphocyte predom- 
inance (type I), 19 had nodular sclerosis (type II), 19 
had mixed cellularity (type III), two of whom had vascu- 
lar involvement, and nine had lymphocyte depletion 
(type IV). 

This distribution differs noticeably from that of 
other untreated cases of Hodgkin's disease seen in this 
Department during the same period: type I 14%, type II 
44%, type III 36%, and type IV 6%. Thus, there is a 
higher incidence of type III and, particularly, of type IV 
among patients with bone marrow involvement. These 
findings are consistent with those of Weiss but differ 
from the results reported by Keller [9] and particularly 
Kadin [8], who observed a predominance of nodular 
sclerosis. Contrary to the report of Myers [16], patients 
with lymphocyte depletion had a poor prognosis in our 
series, since four out of nine such patients did not 
achieve remission and two patients who did achieve 
remission relapsed rapidly and died. The lymphocyte- 
predominant type is rare, and O'Carroll did not find a 
single case among 15 patients. Two lymph node biopsies 
of 49 revealed vascular involvement, an identical inci- 
dence to that reported by Kirschner [10], who found 
4.4%, but this did not appear to influence the course of 
the disease. 

8. Bone Marrow Biopsy 

Like most investigators [16, 17, 22], we found typical 
Sternberg-Reed cells in the marrow of most of our pa- 
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tients (42 cases, i.e., 80%). However, Lee [11] reported 
an extremely low incidence of these cells in bone mar- 
row biopsy specimens classified as abnormal. In 26 of 
our cases there was extensive bone marrow involvement, 
24 patients presenting a diffuse picture and two patients 
a nodular picture (one or two specific nodules in the 
biopsy specimen). O'Carroll and Myers reported similar 
findings. This nodular appearance was also present in 
four of eleven cases without Sternberg-Reed cells. Vas- 
cular involvement was seen in one patient whose course 
was identical to that of the others. 

Hyperplasia affecting all cell lines was observed in 
six cases, while in seven eases hyperplasia affected only 
one cell line (four erythroblastic, two granulocytic and 
one platele0. Hypoplasia was observed in 13 cases, af- 
fecting all cell lines and showing no correlation with per- 
ipheral cytopenia or possible bone marrow fibrosis. The 
latter is a common occurrence [21, 24, 26] and was 
encountered in 27 of our patients (50%). Collagen fibers 
were encountered more often than reticulin fibers. Gran- 
ulomatous lesions were not uncommon, as reported by 
certain authors [7, 18], and we observed such lesions in 
marrow biopsy specimens from 11 patients. However, 
these lesions are not a specific feature, since they were 
also encountered in otherwise normal bone marrow 
biopsies. 

Treatment 

Since the patients in this study cover a 12-year period, 
treatment was not always the same. Forty-eight patients 
of 53 were treated with: six monthly cycles of MOPP 
[2] (35 cases) or according to protocol H6-67 [5] (8 
cases; this consists of six weekly courses of: on day 1 
vincristine 6 mg/m 2 IV, thiotepa 6 mg/m 2 IV, rufocro- 
momycin 60 vg/m 2 IV and from days 1 through 7, meth- 
ylhydrazine 100 mg/m 2 PO and prednisone 40 mg/m 2 
PO, followed by maintenance treatment with methylhy- 
drazine and chlorambucil for 3 years) or protocol CVPP 
(4 cases). Protocol CVPP consists of six monthly cycles 
of the following combination: vinblastine 4 mg/m 2 IV on 
days 1 and 8, CCNU 75 mg/m 2 PO on day 1, methyl- 
hydrazine 100 mg/m 2 PO and prednisone 40 mg/m 2 PO 
from days 1 through 14 followed by maintenance treat- 
ment with chlorambucil for 3 years. In 1971, one patient 
went into shock following the first infusion of MOPP 
and subsequently received vinblastine alone (10 mg 
twice a month). Among the five remaining patients, one 
died before treatment could be initiated, and four treated 
as outpatients were lost to follow-up early in the treat- 
ment. 

1. Tolerance 

Combined chemotherapy was generally well tolerated, 
though 11 patients suffered hematologic toxicity affect- 
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ing at least two cell lines and requiring a reduction of 
dosage to at least half the initial dosage. Whereas the 
initial blood count did not appear to influence hemato- 
logic tolerance to chemotherapy, marrow fibrosis was 
an important factor since it was present in 10 of the 11 
patients who subsequently suffered severe hematologic 
toxicity. 

2. Results of  Induction 

Of the 48 patients, 39 achieved remission (82%). Of 
these 39 patients, 44% had a complete response (CR) 
and 38% had a partial response (PR). Most of the par- 
tial responders had superficial or deep lymphadeno- 
pathy that did not regress completely. Half the patients 
treated according to protocol H2-65 showed a complete 
response (18/35), as did three of the four patients 
treated according to CVPP. In contrast, no complete 
responses were seen among patients on protocol H6-67. 
Two patients died during induction with MOPP after 
one and three cycles respectively. The first patient exhi- 
bited no remarkable features but the second patient had 
vascular involvement on pathologic examination of a 
lymph node, which revealed a type IV histologic appear- 
ance. The four patients who progressed on treatment all 
had extensive disease with visceral involvement in three 
cases. One of these patients, who had persisting bone 
marrow involvement after four cycles of MOPP, was 
put on protocol H6-67 and subsequently had a normal 
bone marrow biopsy though mediastinal lymph nodes 
failed to regress completely. Of the three patients in 
whom 'no change' (less than 50% regression of tumor 
masses) was recorded, two became worse while the third 
patient received radiotherapy above and below the 
diaphragm (including the hilum of the spleen and liver) 
in a tumor dose of 2500 rad. This patient achieved com- 
plete remission of celiac and hepatic lesions previously 
documented during a laparotomy in the course of which 
splenectomy was performed. 

These results are comparable to those reported by 
Myers, who obtained 75% complete responses, and are 
better than those of Weiss who recorded only a 54% 
response rate (CR + PR). These figures are comparable 
to those observed for other forms of visceral involve- 
ment [3, 6]. 

3. Postinduetion Treatment 

Reinduction every 3 months for the first year and then 
every 6 months was performed without randomization 
in 18 patients who achieved remission (12 CR and 6 
PR). Large-field irradiation complemented induction 
therapy in seven patients (4 CR and 3 PR). Mainte- 
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nance treatment with vinblastine and reinduction were 
anticipated for a mean period of 4 years. Nine patients 
are currently in complete remission and have had no 
treatment for periods ranging from 1 to 6 years. 

4. Changes in Bone Marrow Tissue 

A second bone marrow biopsy specimen (usually from 
the contralateral posterior superior iliac spine) was ob- 
tained to confirm the response. Preexisting collagen or 
reticulin fibrosis disappeared completely. 

Viola [25] and Myers also observed disappearance 
of fibrosis. Myers, however, noted regular disappear- 
ance of predominantly reticulin fibrosis, whereas this oc- 
curred in only three of six cases of predominantly col- 
lagen fibrosis despite complete remission. Moreover, this 
author observed normal myelopoiesis in some cases, 
whereas in our series virtually all biopsy specimens ob- 
tained from patients who achieved remission showed 
marrow hypoplasia. 

R e c u r r e n c e  

Among the 40 patients who achieved remission (includ- 
ing the patient who initially failed on MOPP and subse- 
quently achieved a PR on protocol H6-67), 14 relapsed. 
As in the study by Myers, most of our recurrences 
(11/14) occurred during the first year. One patient was 
excluded from the long-term results since this patient 
was lost to follow-up a few months after six cycles of 
MOPP, which produced a remission, and was seen 
again in the department only a year later, by which time 
there was recurrence in the lung, liver, and probably 
bone marrow. Duration of remission was therefore eva- 
luated in 39 patients. Among the 21 patients who 
achieved complete response, only three had a recur- 
rence, as against 11 of the 18 patients who achieved 

193 

partial response. Only one recurrence was seen among 
the seven patients who received large-field preventive ra- 
diotherapy, and this recurrence was in a nonirradiated 
area. Among the 18 patients who had reinduction by 
combined chemotherapy, four relapsed (1 CR and 3 
PR) (Table 2). 

Site 

The extent of recurrence and its site as compared to 
initial involvement are of considerable importance 
(Table 3). Indeed, four patients had a local recurrence 
(stage IA) and all achieved CR after complementary 
radiotherapy. These recurrences were all in the area 
most affected initially. In contrast, the other ten patients 
all had a visceral recurrence (including 5 in liver and 3 in 
bone marrow), which was always fatal within a few 
months despite intensive therapy. In nine of these ten 
cases, the first signs of recurrence were in the lymph 
nodes initially most affected. Another patient who had 
liver involvement before initiation of treatment had a 
recurrence in this same organ. Two patients, however, 
had a recurrence in a visceral organ (vertebra, liver) that 
was initially uninvolved and with no involvement of 
neighboring organs. Lastly, isolated bone marrow in- 
volvement characterized two other recurrences. In all 
patients but three, recurrence was observed during the 
first year, as shown on the remission curve (Fig. 1), 
which also demonstrates the importance of achieving a 
complete remission. One of the other three patients had 
a recurrence after five years. Recurrence in this patient 
was open to question since following the initial response 
she had a right mediastinal mass that remained un- 
changed throughout the course of her disease. After 5 
years, the persistence of this lymphadenopathy and bio- 
logical signs reflecting disease activity led to classifica- 
tion as a recurrence and she received mantle irradiation, 
which had little effect on the mediastinal mass. She has 

Table 2. Postinduction treatment and recurrences 

Results of 
induction 

Postinduction treatment 

Maintenance Maintenance Maintenance 
and and 
reinduction radiotherapy 

Maintenance 
and 
reinduction 
and 
radiotherapy 

CR 5 (2) 12 (1) 4 (0) - 21 

PR 19 (8) 6 (2) 2 (0) 1 (1) 18 

Total 24 (10) 18 (3) 6 (0) 1 (1) 39 

Figures in parentheses indicate numbers of recurrences 

Total 

(3) 

(11) 

(14) 
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now been without treatment for 1 year. Thus, if this 
special case is excluded, half the patients who achieved 
remission have a follow-up exceeding 7 years and none 
has had a recurrence after 4 years of  remission. 

This recurrence pattern suggests the usefulness of  
complementary irradiation once remission has been 
achieved, because of  the rapidity and site of  recurrence, 

as advocated as early as 1973 by Frei [4]. However, 
results differed according to whether the remission ob- 
tained was complete or partial. Only three of  21 patients 
who achieved complete remission subsequently relapsed, 
as against 11 of  18 with partial remissions (P < 0.01). 
Furthermore, only one recurrence was observed among 
12 patients in CR who received reinduction chemother- 
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Fig. 1. Remissions achieved in Hodgkin's disease (stage IV with bone 
marrow involvement). ~ ,  CR (complete response: 21 cases); 
A - - A ,  PR (partial response: 18 cases); ~ ,  total number of 
responders (CR + PR: 39 cases) 

apy. Complementary radiotherapy therefore appears 
mandatory if CR has not been achieved, and only one 
failure was observed. Second-line chemotherapy has lit- 
tle chance of producing CR, whence the necessity of 
undertaking radiotherapy without delay if other lesions 
persist once the marrow has been sterilized. Irradiation 
should be performed before the usual six monthly cycles 
have been completed, since if a CR is going to be ob- 
tained, it is usually observed after three or four cycles. 
In patients achieving CR, reinduction lowers the recur- 
rence rate to less than 10% (1/12, as against 2/9 for 
patients on maintenance therapy) but the difference is 
not significant. Moreover, none of the seven patients 
treated with complementary radiotherapy had a recur- 
rence (except for one below the diaphragm immediately 
after mantle irradiation). Radiotherapy therefore ap- 
pears to be less justified in patients achieving a CR, but 
in view of the recurrence pattern of patients exhibiting 
only a PR, it may be wise to combine radiotherapy with 
systematic reinduction, which we have previously shown 
to be advantageous in cases of visceral involvement 
[6]. 

195 

Our long-term results are considerably better than 
those of Weiss and those of Rosenberg, probably be- 
cause of the addition of complementary treatment. They 
are comparable to those of Myers, who observed a CR 
rate of 49% at 4 years as against 54% for all our remis- 
sions. When only cases of CR are considered, the curve 
shows a plateau at 83% after the first year, with a maxi- 
mum follow-up of 7 years. 

Survival 

As mentioned earlier, two patients died during induction 
therapy with MOPP. Of the seven initial failures, two 
achieved subsequent remission, one on a new chemo- 
therapy regimen and the other with irradiation above 
and below the diaphragm after failure of three cycles of 
CVPP. The other five failures had a very short survival, 
as did the ten cases of extensive recurrence already stud- 
ied. The actuarial survival curve (Fig. 2) shows that no 
deaths have been recorded among the 15 patients in 
whom follow-up exceeds 3 years. The survival rate re- 
mains at 57% with a maximum follow-up of 9 years. 
Weiss reported a median survival of 9 months, Rosen- 
berg found 70% survival at 30 months, and Myers 70% 
at 4 years. The survival curve for our patients plateaus 
at 57% beyond the third year with a maximum follow- 
up of 9 years, but our CR rate is lower than that of 
other groups. 

Conclusion 

Complementary radiotherapy therefore appears to be 
indispensable if only partial remission is obtained, and it 
should be undertaken as soon as chemotherapy has 
been terminated, since recurrence tends to be early. Ra- 
diotherapy may also be considered even in patients 
achieving CR, since the mode of recurrence is the same, 
although the addition of reinduction therapy reduces 
(but not significantly) the risk of recurrence. The areas 
irradiated should be those most affected initially, and if 

Fig. 2. Survival curve for 48 treated cases of 
Hodgkin's disease (stage IV with bone marrow 
involvement) 
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the disease is not too extensive, neighboring areas 

should also be irradiated. Two problems arise however: 
(1) In  cases of extensive disease, should diffuse irradia- 
tion above and below the diaphragm be performed, thus 

precluding the possibility of subsequent chemotherapy 
in case of recurrence? (2) Should the tumor dose be as 
high (4000 to 4500 rad) as in patients receiving no che- 
motherapy prior to irradiation? 

A number  of protocols have been designed and tests 

are in progress with tumor doses of 2500 rad, which are 

believed to be sufficient because of the reduction of 

tumor masses by chemotherapy. Such doses allow irra- 
diation of a larger number  of areas. However, the suc- 
cessive application of these two techniques (radiother- 
apy and reinduction) should further improve long-term 
results, while the alternation of two or three combined 
chemotherapy regimens for induction should increase 
the complete response rate. 

Acknowledgements: This work was supported by a grant from the 
Institut de la Sant6 et de la Recherche Mtdicale, USPHS Research 
Grant CA 13239-05 from the National Cancer Institute, and by the 
Caisse Rtgionale d'Assurance-Maladie de Paris. 

References 

I. Bennet, J. M., Curalnick, H. R., De Vita, V, T.: Bone marrow 
biopsy in Hodgkin's disease. N. Engl. J. Med. 278, 1179 
(1968) 

2. Bernard, J., Boiron, M., Goguel, A. et al.: Traitment de la mala- 
die de Hodgkin par une polychimiothtrapie associant moutarde 

l'azote, vincristine, m&hylhydrazine et prednisone. Presse 
Med. 76, 2647 (1967) 

3. De Vita, V. T., Serpick, A. A., Carbone, P. P.: Combination 
chemotherapy in the treatment of advanced Hodgkin's disease. 
Ann. Intern. Med. 73, 881 (1970) 

4. Frei, E., III: Status and perspectives in chemotherapy of Hodg- 
kin's disease. Arch. Intern. Med. 131, 439 (1973) 

5. Jacquillat, C., Weil, M., Goguel, M. et al.: Chimiothtrapie de la 
maladie de Hodgkin par des associations mtdicamenteuses. 
Presse Mtd. 79, 513 (1971) 

6. JacquiUat, C., Weil, M., Auclerc, G. et al.: Chemotherapy as a 
primary treatment of Hodgkin's disease. Ear. J. Cancer 11, 679 
(1975) 

7. Kadin, M. E., Donaldson, S. S., Dorfman, R. F.: Isolated granu- 
lomas in Hodgkin's disease. N. Engl. J. Med. 283, 859 
(1970) 

8. Kadin, M. E., Glatstein, E., Dorfman, R. F.: Clinicopathologic 
studies of 117 untreated patients subjected to laparotomy for the 
staging of Hodgkin's disease. Cancer 27, 1277 (1971) 

9. Keller, A. R., Kaplan, H. S., Lukes, R. J. et al.: Correlation of 
histopathology with other prognostic indications in Hodgkin's 
disease. Cancer 22, 487 (1968) 

G. Auclerc et al.: Chemotherapy-Treated Hodgkin's Disease 

10. Kirschner, R. H., Abt, A. B., O'Connell, M. J. et al.: Vascular 
invasion and hematogenous dissemination of Hodgkin's disease. 
Cancer 34, 1159 (1974) 

11. Lee, R. E., Ellis, L. D.: Histopathology aspects of the marrow 
involved with Hodgkin's disease. In: Proceedings of the Seven- 
teenth Annual Meeting of the American Society of Hematology, 
p. 162. 

12. Levinson, B., Walter, B. A., Wintrobe, M. M. et al.: A clinical 
study in Hodgkin's disease. JAMA 221, 1734 (1972) 

13. Lukes, R. J.: Criteria for involvement of lymph node, bone mar- 
row, spleen and liver in Hodgkin's disease. Cancer Res. 31, 
1755 (1971) 

14. Lukes, R. J., Butler, J. J.: The pathology and nomenclature of 
Hodgkin's disease. Cancer Res. 26, 1063 (1966) 

15. Myers, C. E., Chabner, B. A., De Vita, V. T., Gralnick, H. R.: 
Hodgkin's disease with diffuse myelofibrosis: experience with 
MOPP chemotherapy. Cancer Chemother. Rep. 57 (1), 99 
(1973) 

16. Myers, C. E., Chabner, B. A., De Vita, V. T., Gralnick, H. R.: 
Bone marrow involvement in Hodgkin's disease: pathology and 
response to MOPP chemotherapy. Blood 44 (2), 197 (1974) 

17. O'Carroll, D. I., McKenna, R. W., Brunning, R. D.: Bone mar- 
row manifestations of Hodgkin's disease. Cancer 38, 1717 
(1976) 

18. Rappaport, H.: Tumors of hematopoietic system. In: Arias of 
tumor pathology, Section III, Part 8. Washington DC: Armed 
Forces Institute of Pathology 1966 

19. Rappaport, H., Berard, C. W., Buffer, J. J. et al.: Report of the 
Committee on Histopathologic Criteria Contributing to Staging 
of Hodgkin's disease. Cancer Res. 31, 1864 (1971) 

20. Razis, D. V., Diamond, H. D., Craver, L. F.: Familial Hodg- 
kin's disease: its significance and implications. Ann. Intern. 
Med. 51, 933 (1959) 

21. Ripault, J., Dumont, J.: Apports rtcents de rhistopathologie 
dans la connaissance de la maladie de Hodgkin. Bull. Cancer 
(Paris) 58, 37 (1971) 

22. Rosenberg, J. A.: Hodgkin's disease of the bone marrow. Can- 
cer Res. 31, 1733 (1971) 

23. Shimkin, M. B., Oppermann, K. C., Bostick, W. L.: Hodgkin's 
disease: an analysis of frequency, distribution and mortality at 
the University of California Hospital. 1914-1951. Ann. Intern. 
Med. 42, 136 (1955) 

24. Steiner, P. E.: Hodgkin's disease: the incidence, distribution, nat- 
ure and possible significance of the lymphogranulonnatous le- 
sions of the bone marrow. A review with original data. Arch. 
Pathol. Lab. Med. 36, 627 (1943) 

25. Viola, M. W., Kovi, J., Nukhopadhyay, M.: Reversal of myelofi- 
brosis in Hodgkin's disease. JAMA 223, 1145 (1973) 

26. Webb, D. I., Ubogy, G., Silver, R. T.: Importance of bone mar- 
row biopsy in the clinical staging of Hodgkin's disease. Cancer 
26, 313 (1970) 

27. Weiss, R. R., Brunning, R. D., Kennedy, B. J.: Hodgkin's dis- 
ease in the bone marrow. Cancer 36, 2077 (1975) 

Received July 17, 1978/Accepted October 11, 1978 




