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A b s t r a c t - - O n e  hundred and thirteen patients with clinically supradiaphragmatic 
Hodgkin's disease were consecutively treated between April 1972 and December 1975 
using a randomized chemotherapy radiotherapy program (H 72 02). Both branches of 
this program had chemotherapy (MOPP)  prior to irradiation: but in the branch S: 
laparotomy was performed before chemotherapy and in the branch $2, after chemotherapy. 
Staging laparotomy (trial $1 ) showed that the rate of initial subdiaphragmatic involvement 
u'a,~ around 45°.. Restaging laparotomy (trial $2) performed on patients put into 
complete remission by 6 courses of M O P P  therapy showed that 92(I<o of the patients 
were free of subdiaphragmatic involvement. When staging or restaging laparotomy was 
negative, no subdiaphragmatic irradiation was performed. The rate of survival and 
disease free survival at 3 yr was around 95(Y0. This proves that prior chemotherapy is 
able to sterilize occult subdiaphragmatic involvement of the disease, thereby avoiding in 
most cases unnecessary subdiaphragmatic irradiation. 

I N T R O D U C T I O N  

A .~IAj()~ problem in the management of 
Hodgkin's disease (H.D.) is occult subclinical 
involvement. This fact was emphasized when 
initial staging laparotomy became a routine 
procedure by the high rate of occult sub- 
diaphragmatic (SDG) lymph nodes and sp- 
leen involvement [1-4]. Moreover, for pa- 
tients with H.D., even when apparently con- 
fined to lymph nodes, there is a considerable 
risk of occult visceral involvement, especially 
when constitutional symptoms are initially 
present; this is proved by the substantial 
number of patients who relapsed in extra- 
nodal sites after treatment by radiotherapy 
[5-7]. Since intensive chemotherapy often 
achieves long term disease-free survival in 
patients with advanced disease [8, 9], it has 
seemed reasonable that a combination of ra- 
diotherapy and chemotherapy might benefit 
to most patients in the intermediate or even 
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early stage of the disease. This has been 
proved by Rosenberg and Kaplan's controlled 
trial [10]. However, admitting that the com- 
bination of chemotherapy and radiotherapy is 
desirable, two questions arise. Firstly, which of 
the two therapies must be used first? 
Preliminary clinical trials (1969-1972) con- 
vinced us that initial chemotherapy was more 
advantageous than initial radiotherapy for the 
following reasons: (a) both nodal areas and 
eventual visceral involvement were able to be 
checked simultaneously; (b) constitutional 
symptoms were rapidly alleviated; (c) for the 
majority of patients, apparently complete re- 
mission could be obtained after 3-6 courses of 
chemotherapy [11-13]. The second question is 
to know whether prior chemotherapy is able 
to reduce the overall volume of treatment? 

In 1972, in order to answer these questions, 
we designed a randomized clinical trial (H 72 
02) for clinically supradiaphragmatic localized 
H.D. Both branches of the trial included 
chemotherapy prior to irradiation, but in the 
branch $1 laparotomy was undertaken before 
chemotherapy, and in the branch $2 after 
chemotherapy. In both branches, when lapa- 
rotomy proved that the spleen and para-aortic 
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lymph nodes were free of disease, SDG irra- 
diation was avoided. The aim of this study 
was to show whether chemotherapy alone was 
able to cure occult SDG involvement of H.D. 
This was done by comparing pro- and post- 
chemotherapy laparotomy findings, and by 
omitting SDG irradiation once laparotomy 
had proved that SDG areas were free of 
histological disease. 

cal restaging (PRS). Patients without SDG 
histological involvement were classified as be- 
ing in stages I or I I (PRS) of the disease. 
They were assigned to the sub-branch S2A and 
received supradiaphragmatic irradiation only. 
Patients who still had SDG involvement were 
classified in stage III  (PRS) and put into the 
sub-branch S2B , receiving supra- and subdiaph- 
ragmatic irradiation. 

MATERIALS AND M E T H O D S  

Chemotherapy radiotherapy programs 

From April 1972 to June 1975, 113 con- 
secutive patients with newly diagnosed supra- 
diaphragmatic H.D. were admitted to the 
Research Institute for Blood Diseases (Saint- 
Louis Hospital, Paris). Patients were rando- 
mized into two study groups. Group S 1 (Fig. 
1): patients allocated to this program had a 
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F~. I. Schematic representation of clinical H 72 02. 

staging laparotomy with a splenectomy. 
Pathological stages (PS) I or II were assig- 
ned to a sub-branch of treatment S1A: they 
received 3 monthly courses of combined drug 
therapy (MOPP,  see below), followed 1 mo- 
nth later by supradiaphragmatic irradiation 
(see below). Patients with stages I I I  (PS) 
were assigned to the alternative sub-branch, 
SIB , consisting of 6 cycles of the same chem- 
otherapeutic association, followed by three 
monthly injections of vinblastine (6mg/m2). 
Supra- and, after a month of rest, subdiaph- 
ragmatic irradiation (see below) were made 
one month after the completion of the chem- 
otherapy program. Group S 2 (Fig. l): patients 
assigned to this program initially received 6 
chemotherapy courses tbllowed by 3 monthly 
injections of vinblastine. Two to tbur weeks 
later, a laparotomy with splenectomy and 
biopsy of any palpable lymph nodes was 
pertbrmed for a post-chemotherapy pathologi- 

Patients' initial evaluation 

All patients received a complete physical 
examination and laboratory work up. The 
latter included a peripheral blood count, a 
sedimentation rate, a bone marrow biopsy, 
and liver and renal thnction tests. X-ray 
examinations included chest tomography and 
bilateral lower limb lymphangiography. For 
the diagnosis, a lymph node biopsy was per- 
formed at the Institute, or the slides were 
reviewed. The pathological material was cla- 
ssified according to Lukes criteria [14]. 
Patients were assigned to the study when their 
initial evaluation indicated supradiaphrag- 
matic clinical stages I B, I I B  and II3+ A 
according to the Ann Arbor clinical staging 
classification [151] (113+ means 3 or more 
nodal areas on the same side of the diaph- 
ragm). Included in this study were 4 patients 
subclassified as "E"  because of a single area of 
extra nodal disease contiguous to an involved 
lymph node region. Patients below 5 yr and 
over 65 yr of age were excluded from the 
study, as well as patients whose initial diag- 
nosis involved thoracotomy and women preg- 
nant at the time of diagnosis. 

Chemotherapy 

Drugs used were mechlorethamine hydroch- 
loride, vincristine sulfate, procarbazine and 
prednisone (MOPP).  They were administered 
according to the dosages and schedules de- 
scribed by De Vita et al. [16], except for 
prednisone which was given in cycles, 1, 3 
and 5. Patients received 3 or 6 cycles of" 
MOPP,  according to the sub-branch to which 
they had been assigned. After the 6th cycle of 
M O P P  therapy (for patients allocated to a 6 
cycles program) patients received 3 monthly 
courses of vinblastine (6 mg/m 2). Appropriate 
reductions in drug dosage were made, de- 
pending on the peripheral white and platelet 
counts, on the degree of neurotoxicity and on 
gastrointestinal reactions. Packed cells were 
transfused every time hemoglobin concen- 
tration was under 8.5 g/dl. 
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Post-chemotherapy clinical remission status 

This was assessed two weeks after the end of 
the last chemotherapy cycle. Post- 
chemotherapy complete remission (CTCR) 
was defined as the absence of all clinical and 
X-ray evidence of disease. Post-chemotherapy 
partial remission (CTPR) was defined as the 
persistence to some extent of clinical or  X-ray 
existence of the disease. Failure was defined 
by the absence of any noticeable effects of 
chemotherapy, the increase in the size or 
number of pathological lymph nodes, or the 
extension to non lymph nodes areas during 
chemotherapy. In this case, patients were 
excluded from the program and allocated to 
other therapeutic schedules. 

Radiotherapy 

Supradiaphragmatic irradiation began 1 
month after the end of chemotherapy for 
branch S 1 and 3 weeks after the restaging 
laparotomy for branch S 2. It was adminis- 
tered with 60Co teletherapy, by the mantle 
technique [17]. The initially involved areas 
received 4000 rad at a dose rate of 1000 
rad/week. The adjacent areas received 3000- 
3500 rad at the same dose rate. A few patients 
(4/58 in the group S 1 and 3/55 in the group 
Sz) with upper cervical lymph nodes, and free 
from mediastinal involvement, received supra- 
diaphragmatic irradiation excluding the 
mediastinum. SDG irradiation was given only 
to patients belonging to branches S1B or S2B. 
It was administered, 1 month after completion 
of supradiaphragmatic irradiation, by an 
8 meV linear accelerator to the paraaortic 
areas, including a splenic pedicle field, but 
excluding pelvic areas. The dose rate was 
1000rad/week, reaching a total tumor dose of 
4000 rad. 

Post-treatment status and follow-up 

The remission status was reassessed one 
month after the end of radiotherapy. In cases 
of post-radiotherapy complete remission 
(RTCR),  no further treatment was given. In 
partial responders (RTPR) chemotherapy was 
continued with an association consisting of 
thiotdpa, rufochromomycine, vinblastine, 
methylhydrazine, prednisone. The follow-up 
consisted of repeated physical, X-ray, and 
laboratory examinations every 4 months for 
the first 2 yr after complete remission and 
afterwards every 6 months. 

Statistical considerations 

Actuarial curves of survival and disease 

free survival were drawn according to 
Schwartz et al. [18]. 

For all patients entered in the study, sur- 
vival data were calculated from the date of 
the patient's first visit to the Research 
Institute for Blood Diseases. Disease free sur- 
vival data were calculated from the date of 
completion of radiotherapy. 

R E S U L T S  

Characteristics of the 113 patients begin- 
ning therapy are summarized in Table 1. 

Table 1. Patients' characteristics 

Program $1 Program $2 
Number of patients 58 55 

Clinical 
Stages 

II3+A 23 17 
II3+EA 2 2 
I B IIFB 33 35 

IIEb --  1 

Histology 

LP 1 
NS 48 43 
ML 7 5 
LD --  1 

Unclassified 2 6 

Men 30 29 
Sex Women 28 26 

Mean 28.4 26.6 
Age Range 7--49 8-59 

Both groups S 1 and S 2 were comparable as to 
their clinical staging, histological findings, sex 
and age. Of  58 patients who were randomized 
in the program $1, at staging laparotomy, 32 
(550/o) were free of SDG disease and were 
assigned to the branch S1A. One patient died 
during chemotherapy without evident H.D., 
25/32 were in CTCR and 6 in CTPR after 3 
chemotherapy cycles. These 31 patients (25 
+6)  were put under supradiaphragmatic irra- 
diation, after which 29 (25 CTCR and 4 
CTPR)  were found to be in RTCR,  whereas 
2 patients in CTPR stayed in RTPR.  Out of 
a total of 32 patients beginning the program 
S1A , 29 (91(~J0) were in RTCR.  26/58 patients 
(45%) of the program S 1 were found to be at 
stage I I I  PS because of paraaortic and/or sp- 
leen involvement, and assigned to program 
S1B. After 6 chemotherapy cycles, 16/26 pa- 
tients (61 °/ ) were in CTCR while 7 were in / O 

CTPR. Three died during chemotherapy. The 
23 patients alive after chemotherapy (16 
CTCR +7  CTPR)  were allocated to supra- 
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and subdiaphragmat ic  irradiation; after irra- 
diation the 16 patients in C T C R  were found 
to be in R T C R ,  while only 1/7 in C T P R  
obtained R T C R .  Of  26 patients beginning 
this S1B program 17 (65°.'o) were in R T C R .  
55 patients were randomized to program 
S 2. After 6 chemotherapy courses, 39 
(71~}o) were in C T C R .  Laparo tomy perfor- 
med for pathological restaging (PRS) showed 
that 36/39 patients were free of SDG his- 
tological disease (I or I I P R S ) ,  and were 
therefore assigned to SeA sub-branch. Three 
out of thirty-nine patients (all with con- 
stitutional symptoms) still had spleen or para- 
aortic nodal involvement ( I I I  PRS). They  
were allocated to S2B sub-branch. Sixteen out 
of fifty-five patients were in C'FPR, 8 of them 
were free of SDG disease (I or II  PRS),  4 still 
had SDG involvement ( I I I  PRS),  and 4 had 
both SDG and visceral involvement 
(IV PRS). In this last case, chemotherapy was 
considered a failure and patients were assig- 
ned to other t rea tment  schedules. A total of 
51 patients (36 I or II  PRS in C T C R ,  8 I or 
II  PRS in CTPR,  3 I l l  PRS in C T C R ,  and 4 
I I I  PRS in C T P R )  underwent  irradiation. 
After radiotherapy,  the 44 patients (36 C T C R  
+ 8  CTPR,  I or II PRS)  assigned to the S2A 
sub-branch (supradiaphragmatic  irradiation 
alone), were in R T C R  and out of the 7 (3 
C T C R ,  4 CTPR,  I I I  PRS),  4 were in R T C R  
(3 C T C R  +1  CTPR) .  These results are 
summarized in 'Fables 2 and 3. 

In the post-chemotherapy complete remis- 
sion ( C T C R )  rate, there was no difference 
between branches S 1 (41/58=71~!'~,) and S 2 
(39/55 = 7100). In the post-radiotherapy corn- 
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plete remission ( R T C R )  rate there was no 
statistically significant difference between bra- 
nches S ~ (46/58 = 79(~, ) and $2 (48/55 = 87 o), ). 
Survival and disease free survival curves arc 
shown respectively in Fig. 2 for the StA , SIB 
and in Fig. 3 tor the S2A and S2B studies. 
Figure 4 shows the curves for all patients 
entered in the study. There  were no signi- 
ficant differences either in the rate of survival 
at 4 yr between group S 1 (930o) and $2 (96'!o), 
or in the disease free survival at 3 yr (S1 
=97~;,,  $2=99°o ) .  O f  the patients in R T C R ,  
3 relapsed, all within 12 months after com- 
plete remission. 'Fable 4 synthetizes the du- 
ration of each phase of the t reatment  and the 
M O P P  doses received. Four patients died 
under  chemotherapy (1 of surgical compli- 
cation during the first course of M O P P ;  1 of 
suspected viral infection alter 3 courses of 
MOPP,  l of infectious hepatitis during the 
6th course of M O P P ,  and the last of malig- 
nant  measles after the third course). All these 
patients belonged to the S~ t reatment  group. 
Apart  from these deaths, t reatment  was easily 
tolerated. Doses of M O P P  therapy were re- 
duced by about  a third for 28/113 patients; 17 
patients whose hemoglobin was under  8.5 g/dl 
had to be given transfusions. The total du- 
ration of t rea tment  was 5.3 months for the 
SIA trial and 15.8 months ti)r the other 
t reatment  schedules (SIB , S2A , S2B). 

DISCUSSION AND CONCLUSIONS 

There have been numerous reports on 
treatments using chemotherapy- rad io therapy  
combinations [19-29]. The  controlled trial by 

Table 2. Posl-chemolherapy remission statu.s 

Death under 
Program Stage Patients CTCR* CTPR+ chemotherapy 

..f-lI3+A 14 10 3 1 
S1A /.. 1-lI B 18 15 3 - 

( I I 1 A  11 6 3 2 
S1B IIIB 15 10 4 1 

f-113.:\ 16 14 2 
S2A ~. 1-11B 28 22 6 

III A 3 3 
S2B I11B 4 3 1 

S 2 excluded IV B 4 4 

Total 113 80 29 4 

*(:rl'(.~R: Pos~-chcm~thcral) } c~m~l)hqc remission. 
tC'I'PR: Post-chemolhcYnp} parlial rcmissi~m. 
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Table 3. Post-radiotherapy remission status 

Program Stage Patienrs RTCR* R T P R I  

S~A II3+A 14 13 - -  
I - l I B  18 16 2 

$1B I I I A  11 7 2 
III B 15 10 4 

$2 A II3+A 16 16 - -  
I-II B 28 28 - -  

$2 B I I I A  3 1 2 
I I I B  4 3 1 

*RTCR:  Post-radiotherapy complete remission 
+RTPR: Post-radiotherapy partial remission. 
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Rosenberg and Kaplan [10], using a 6 cycles 
M O P P  therapy following radiotherapy, has 
demonstrated the advantages of chem- 
otherapy, by prolonging the radiation induced 
initial remission of H.D. However, the use of 
widely spread irradiations and heavy chem- 
otherapy is not without serious iatrogenic 
disadvantages. Pericardis and lung fibrosis af- 
ter irradiation are well-known; intestinal com- 
plications (subocclusions or occlusions) are 
liable to ibllow splenectomy and SDG irra- 
diation. Descriptions have been made of ful- 
minans meningitis and septicemia following 
splenectomy, especially in children, but also in 
adults. Moreover, the risk of occurrence of 
malignant diseases (especially leukemias) well 
known alter irradiation alone and chem- 
otherapy alone, is probably increased when 
these two therapies are associated. 

The clinical trial H 72 02 was designed to 
observe whether prior chemotherapy was able 
to sterilize occult SDG involvement, thereby 
avoiding SDG irradiation. This treatment re- 
duction will entail a possible reduction of 
iatrogenic complications. 

The randomized S 1 branch of treatment 
was designed (a) to determine the precise 
percentage of occult SDG involvement in 
H. D., clinical stages I Ia+A , I B, II B; (b) to 
establish, in cases of negative laparotomy 
whether prophylactic lomboaortic irradiation 
(branch SIA ) could be avoided by prior 3 
M O P P  therapy. The randomized S 2 branch 
was planned (a) to correlate the clinical status 
(C'FCR or C T P R )  and the histological find- 
ings of laparotomy at the end of 6 courses of 
MOPP;  (b) to know, in cases of C T C R  and 
negative laparotomy, whether a long term or 
definitive sterilization of SDG area could be 

maintained without the help of SDG 
irradiation. 

Staging laparotomy of the program S 1 sho- 
wed that 14 of the 95 patients clinically 
staged as I Ia+A , were free of subdiaphrag- 
matic disease (IIA,  PS=56<,o)whi le  11 had 
subdiaphragmatic involvemen( (III A, PS 
=44'I~>). For the I, l i B  patients, the pro- 
portion of occult subdiaphragmatic involve- 
ment was comparable (I, II B PS=18/33  
=54 .5%,  III  B, PS = 15/33 =45.5'I{,). 

The study S1A showed that 3 cycles of 
MOPP may make SDG irradiation unne- 
cessary. Up to now, the results of this study 
have not difli:red fi'om those of the ra- 
diotherapy chemotherapy branch of the R1, 
K1, H 2 clinical trials of Rosenbcrg and 
Kaplan [10], who used more extended irra- 
diation tbllowed by 6 cycles of M O P P  therapy 
(Fig. 5), The 3 initial cycles of M O P P  the- 
rapy seemed to abolish the differences be- 
tween favorable stages A (without systemic 

Sanford university 
prog ram 

6 cycles 
+ MOPP 

"Favorable" IA, ~A, TTEA 
(R trial) 

~ f ~  6 cycles 
• MOPP 

"Unfavorable" ZA, ]~At~EA 
(K trial) 

6 cycles 
• MOPP 

IB , ]~B 

( H 2 trial) 

Hopital St Louis (Pans) 
program 

5 cycles 
MOPP + 

]~A, Ti- E A ,ZB, IEB , Z[B , 1-f EB 
(SIA trial) 

Fig. 5, Schematic ~epresentahon of Stagfi)rd Ur6versit~ program 
(24) and H@ital Saint-Louis program (trial S1A) Jbr stages 

l l 3 + A ,  l i b  (PS). 

symptoms) and unfavorable stages B (with 
systemic symptoms). This is shown by the 
identical percentage of post M O P P  complete 
remissions, (Table 2), the actuarial survival at 
4yr, and the disease-free survival for each 
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subgroup (Fig. 2). In this group S1A, 29 
patients achieved complete remission, one of 
them relapsed in extranodal site (lung) after 6 
months. For the group S1B the results were 
excellent, despite the fact that the prognosis 
for pathological stages III  B is relatively un- 
favorable. There was no significant difference 
between stages III  A, PS and III  B PS for 
post M O P P  complete remission ('Fable 2), for 
survival at 4yr, or for disease-free survival at 
3 yr. Moreover, disease-free survivals were not 
significantly different for subgroups S1A and 
S1B. In the group S1B , out of the 17 patients 
in RTCR,  one extra nodal (lung) relapse 
occurred within the first year after RTCR.  It 
must be noted that 4 of the 58 patients 
randomized into the S t program died under 
chemotherapy from infectious complications. 
Initial laparotomy may be followed by an 
immunological break-down which, reinforced by 
subsequent chemotherapy, may explain these 
dramatic immunosuppressive complications. 

Trial S 2 is of special interest. After 
chemotherapy, 39/55 patients were in CTCR; 
in this group, 36/39 patients (92.3%) were 
found free of SDG disease at restaging lapa- 
rotomy, while 3/39 still had SDG histological 
involvement. 'Fable 5 compares, according to 
initial systemic symptoms, laparotomy findings 

SDG irradiation. As the 3 relapses occurred in 
the first year (none of which in this area) we 
can reasonably conclude that a follow-up of 
4yr  can establish that sterilization of SDG 
area by chemotherapy is probably definitive. 

This randomized clinical trial brings out 
several points: (a) in future, the laparotomy- 
chemotherapy sequence should be avoided 
because of major infectious complications, 
which caused the death of 4 patients; (b) 
prior chemotherapy, when it entails clinical 
complete remission, is able to sterilize occult 
lymph node and splenic involvement in 100°/o 
of the "A" patients and around 85% of the 
"B" patients; (c) this chemotherapy sterili- 
zation seems to be definitive; up to the pre- 
sent, no relapse has occurred in the SDG 
area, either in patients of the S 1 trial (who 
could be supposed to have a possible infra- 
histological lymph node involvement) or in 
patients of the S 2 trial (half of whom initially 
had occult SDG disease). 

In conclusion, the chemotherapy-  
laparotomy-radiotherapy sequence has proved 
to be adequate in the treatment of clinically 
localized supradiaphragmatic H.D. Up to 
now, the results in terms of survival and 
disease-free survival are equal if not superior 
to those obtained with heavier treatment pro- 

Table 5. Comparison of laparotomy findings before (trial $1 ) and after post chemotherapy complete 
remission (trial $2), according to constitutional symptoms 

Staging laparotomy Restaging laparotomy Percentage sterilization 
(trial $1) after CTCR (trial $2) by CT of SDG involvement 

IIA 14/25 (56%) 14/14 (100%)"1 
lOO% IIIA 11/25 (44%) 0/14 (0%) f 

I-IIB 18/33 (54.5%) 22/25 (88%) "~ 
IIIB 15/33 (45.5%) 3/25 (12%) ~ 77.9% 

I I A-I I B 32/58 (55.1% ) 36/39 (92.3 °/o ) 'D 84.9 % 
IIIA-IIIB 26/58 (44.9°.o) 3/39 (7.7°.o) J 

before chemotherapy (trial $1) and after 
CTCR (trial $2). The percentage of initial 
SDG involvement is similar for patients "A"  
and "B" (44.9%), whereas at restaging 
laparotomy after CTCR, the percentage of 
SDG involvement is nil for patients staged as 
"A" (0/14), and 12~I/o for those staged as "B" 
(3/25). Thus, when chemotherapy is clinically 
efficient (CTCR),  the percentage of SDG 
sterilization is 100°,6 for "A" patients and 
77.9% (54.5-12/54.5) for "B" patients ('Fable 
5). 

None of the patients found free of SDG 
involvement at restaging laparotomy received 

grams [10, 21, 22, 25]. In more than 90% of 
the patients, post-chemotherapy laparotomy 
made it possible to suppress SDG irradiation. 
In the future, it might be possible to avoid 
laparotomy-splenectomy for all patients wi- 
thout initial constitutional symptoms. 
Treatment  reduced in this way might di- 
minish the risk of iatrogenic complications, 
without affecting the high rate of cure. 
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