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Radiation therapy in Hodgkin’s disease - decades of steady progress

L. Gocheva
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Summary

The treatment of lymphoproliferative diseases has
changed dramatically during the last decades. The improved
therapeutic results for this disease group are included among
the most important achievements of modern oncohaematol-
ogy. They are due to better disease staging, use of new markers

for risk assessment, patient stratification in separate risk
groups, implementation of highly effective chemotherapy
(CHT), progress of targeted therapies using monoclonal anti-
bodies, proteasome inhibitors, modern radiation therapy (RT)
and supportive care. The achieved progress, especially in the
treatment of Hodgkin s disease (HD), is an example of the fun-
damental dependence of clinical practice on the scientific
achievements, mainly in the field of diagnostics and in the two
pure anticancer therapeutic modalities: chemo- and radio-
therapy.

The aim of this article was to discuss the basic variants
of RT in the multimodal treatment of HD and the clinical ex-
perience accumulated during the last decades.

Introduction

The treatment of lymphoproliferative diseases
has been dramatically changed during the last decades.
The improved therapeutic results for this disease group
are included among the most important achievements
of modern oncohaematology. They are due to better
disease staging, use of new markers for risk assess-
ment, stratifying patients in separate risk groups, im-
plementing highly effective CHT, progress of the tar-
geted therapies using monoclonal antibodies, protea-
some inhibitors, modern RT and supportive care. The
achieved progress, especially in the treatment of HD,

The experience gained in the area of involved field RT
(IFRT) and extended field RT (EFRT), both alone or as a part
of the combined-therapy protocols, is considered in detail. The
role of RT is also discussed as a part of the dose-escalated
CHT combined programmes for patients recurring, progress-
ing or partially responding to treatment, carried out mainly as
IFRT, total lymphoid irradiation (TLI) or total body irradia-
tion (TBI).

Regardless of the already attained achievements of the
combined treatment at the present stage of development of on-
cological knowledge, there is still no consensus with respect
to the optimal therapy of HD in children and in adult patients.
New trials addressing issues of the best modality, best RT tech-
nique, optimal dose of RT, optimal number of cycles and tim-
ing of CHT are still needed. The contemporary challenge is to
optimize treatment so that it can be accomplished with the
least toxicity, lowest cost, and greatest efficiency possible.
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is an example of the fundamental dependence of clini-
cal practice on the scientific achievements, mainly in
the field of diagnostics and in the two pure anticancer
therapeutic modalities: chemo- and radiotherapy.

It is well known that in the first years of the 20th
century till 1960, parallel with the advance in the clas-
sification of HD, a considerable progress was observed
in the field of applied RT. Soon after the discovery of
X-rays, Pusey (1902) [1] and Senn (1903) [2] reported
the achieved dramatic curative effect after fraction-
ated irradiation of large lymph node formations. The
pioneered findings of Peters (1950) [3], Kaplan (1962-
66) [4] and others during the 1950s of the last century
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proved categorically the possibilities of EFRT in ad-
vanced lymphoproliferative diseases. However, paral-
lel to the achieved success, the necessity has emerged
for reducing the significant late sequelae. Not only the
observed late effects in successfully RT-treated and
long-survived children with HD, but also the techno-
logical progress and diagnostic possibilities led to ad-
ditional modifications in RT. The restricted radiation
fields, so called IFRT, found gradually broader appli-
cation, which ensured more effective protection of nor-
mal tissues.

At the present stage of RT development, the ex-
tremely precise dosimetry, the computer tomography
simulation, the high-energy radiation generated by lin-
ear accelerators, as well as the combination of RT with
CHT in well-planned multimodal treatment, confirm
its therapeutic role.

The aim of this article was to discuss the basic
variants of RT application in the multimodal treatment
of HD and the clinical experience accumulated during
the last decades.

Radiation therapy - a basic part of treatment
programmes in Hodgkin’s disease

RT represents the basic part of the therapeutic
programmes for HD in children and adults. The plan for
the primary treatment of HD in adult patients is based
on clinical stage (CS) of the disease, on the existence of
B symptoms and on the size of the largest lymph node
formation (Clinical Practice Guidelines in Oncology
- v.2.2005) [5]. In children the choice of the primary
therapeutic approach is determined by the higher risk
of developing side effects and consequences in this
age group. Applying RT in children in the volumes and
doses typical for adult patients is related with distur-
bances in the development and growth of muscles and
bones, as well as with RT-induced reactions in other or-
gans and tissues [6]. Obviously a number of successful
therapeutic approaches in children with HD have to be
discussed both with respect to their effectiveness and
the anticipated late morbidity.

Optimal irradiation technique requires the use of
megavoltage photon beams, large fields contoured to the
patient’s anatomy and tumor configuration, a tumoricid-
al dose, multifield fractionated treatment, pretreatment
simulation, and portal film verification during therapy
[7]. Careful attention must be paid to every detail [8].

During the last decades the oncoradiology com-
munity has accumulated considerable experience in the
field of RT, carried out in the form of IFRT or EFRT, ei-
ther alone or as a part of combined-therapy protocols.
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Radiation therapy alone

Involved field radiation therapy alone

Patients with favorable prognostic factors in HD
may be subjected to [FRT, in which only the lymphatic
chains involved are irradiated. Involved fields are sim-
ply portions of the classical radiation treatment fields.
Most often this is the case in young, less than 30 year old,
patients in CS IA, with involved high cervical lymph
nodes, and lymphocyte predominance histology. In con-
trast to the results in the classical forms of HD, excellent
therapeutic results are achieved in this variant both with
IFRT of the involved areas and with EFRT [9-11]. For
example, a patient with favorable CS A may be subject-
ed to unilateral irradiation of the ipsilateral cervical and
preauricular [ymphatic chains or to “mini mantle” tech-
nique, including bilateral irradiation of the cervical, su-
praclavicular, axillary plus preaurical lymphatic chains.

This group comprises also young women, who have
the above mentioned favorable prognostic factors but
with nodular sclerosis histology. In these patient groups
IFRT achieves more than 90% 5-year freedom-from-
progression (FFP) and overall survival (OS) rate [12].

When lymphocyte predominant disease is confined
to epitrochlear or inguinal lymph nodes, the risk of dis-
ease elsewhere is very small, and the prognosis after [FRT
only is also excellent [ 13]. The usual dose is 30-36 Gy.

The prognosis for patients in CS I and II, but with
bulky mediastinal involvement, is significantly more dif-
ferent. The relapse-free survival (RFS) rate in this group
after IFRT alone is 53% and in patients without or with
small mediastinal nodal involvement is 86%. The sur-
vival rate does not differ significantly even after CHT ad-
ministration (88 vs. 93%). The risk of recurrence is very
high and the results from the application of independent
therapeutic approach, no matter whether RT or CHT, are
unsatisfactory [14-17]. It is inadmissible to assume a 50%
risk of recurrence and hence the combined approach be-
comes indispensable without any alternative [18-22].

With such an approach, 36-44 Gy fractionated
with daily dose of 1.5-1.8 Gy are accepted from the
National Cancer Center Network (NCCN) guidelines
as a tumoricidal dose [14]. The authors of the German
Hodgkin’s Study Group (GHSG) accept a lower total
dose, of the order of 20-30 Gy, as suitable in HD [15].

Extended field radiation therapy alone

Before 1990 the irradiation of large volumes of
the lymphatic chains, so called extended field RT, was a
standard therapeutic approach in patients with early CS
of HD. A complete response was recorded in more than
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90% of the patients but unfortunately in 30% of them re-
currence was observed. The majority of them might be
subjected to CHT but there was a higher risk of cardio-
vascular problems and second neoplasm development.

A specific form of HD requiring special planning
is the nonbulky form of CS IA, situated in the anterior
mediastinum, with histology of nodular sclerosis. This
form of HD is characterized by primary independent
involvement of the mediastinum and when absence of
disease dissemination is proved by detailed examina-
tions, it is subjected to RT alone. Most authors recom-
mend the mantle technique [23-25].

The clinical experience accumulated proves that
patients with CS I and ITA, in whom unfavorable prog-
nostic factors are absent (e.g. no massive mediastinal in-
volvement) may be successfully cured by EFRT [26].

The big German study GHSG HD4 has subjected to
EFRT patients with early CS of HD by randomizing them
in two groups: the first one was subjected to 40 Gy EFRT
and the second one to 30 Gy EFRT with boost of 10 Gy in
involved volumes. The established 7-year RFS rate was
78% for the first group and 83% for the group with 30
Gy. The overall survival rate for both groups was 91 and
96%, respectively. These results, although not reaching
statistical significance, support the low-dose EFRT [15].

The European EORTC HSF trial randomized pa-
tients with CS I and II with favorable prognostic factors,
in two groups according to the performed EFRT (mantle
technique and irradiation of the paraaortic area, so called
subtotal lymphoid irradiation [SLI], vs. mantle technique
alone); no difference was observed in OS and failure-free-
survival (FFS) rate within a 15-year follow-up [27].

The large European study EORTC H6F is especial-
ly interesting in this respect. The inclusion criteria were
one to two involved areas, lack of bulky mediastinal in-
volvement, non-symptomatic disease with erythrocyte
sedimentation rate (ESR) <50 mm/h or with presence of
B symptoms but with ESR <30 mm/h. The authors ran-
domized CS I and II patients with favorable prognostic
factors in two groups: with and without staging lapa-
rotomy [28]. It is known that laparotomy and splenec-
tomy has been accepted as a routine staging procedure
till 1991. The clinically staged patients were subjected
to SLI, including RT of mantle technique, with irradia-
tion of the paraaortic area and the spleen. Patients staged
by laparotomy received a treatment corresponding to
the pathological stage of the disease. No difference was
established in the achieved OS and FFS rate for both
groups. Based on this large European trial staging lapa-
rotomy was gradually removed from clinical practice.

In Stanford, 78 patients with favorable CS I and
II have been randomly assigned to SLI or vinblastine,
methotrexate, and bleomycin (VBM) CHT and region-

al RT. With a median follow-up period of 4 years, the
rate of FFP was 92% (95% confidence interval/CI 88-
96), for patients treated with SLI and 87% (95% CI 91-
93) for patients treated with VBM and regional RT. Six
of 7 patients who relapsed are alive and in remission
following successful second-line therapy [30].

Another European trial (EORTC H7F) has subject-
ed to a similar therapeutic approach only 5% of patients
who had the most favorable prognostic factors, such as
women younger than 40, CS IA, without massive lymph
node involvement, with favorable histology and ESR <50
mm/h. The 3-year overall survival rate in those 35 patients
was 100%, but the FFS rate was only 82%, which is con-
sidered as rather unacceptable therapeutic result [31].

Patients with bulky mediastinal HD (mediastinal
mass greater than one-third of the maximum intrathorac-
ic diameter) are difficult to categorize by the Ann Arbor
staging system and have a poor outcome when treated
with single-modality therapy [ 14]. Several reports show
that patients with bulky mediastinal disease are at greater
risk for relapse after treatment with irradiation alone than
after treatment with combined-modality therapy [20].
Although there is no difference in overall survival of pa-
tients treated initially with either approach, it is appropri-
ate to accept a relapse risk as high as 50%. The general
recommendation is that these patients have to be treated
with combination of CHT and RT [19,32].

Regardless of the rather diverse opinions and sta-
tements concerning the applied RT techniques, during
the last years some authors consider that EFRT leads to
better OS and DFS compared to [IFRT. This finding was
validated in a metaanalysis conducted by Specht et al.
based on combined data from 1974 patients with ear-
ly-stage HD from 8 randomized trials [33]. It has been
found that more extensive RT significantly reduces the
risk of failure at 0-4, 5-9, and 10 or more years. There
was a trend towards fewer HD deaths in the more exten-
sive RT arm, although the difference was not statistical-
ly significant. Moreover, there was a slightly higher risk
of death due to causes other than HD with more exten-
sive RT, although not reaching statistical significance.

Radiation therapy as a part of combined treatment

Extended field radiation therapy as a part of combined
treatment

Combined-modality therapy has become the most
common form of management for patients with HD
[34]. A number of randomized trials compared CHT
alone with combined treatment in children with HD and
did not establish any superiority of either of the applied



two therapeutic approaches [33-35]. However, there
are other clinical trials that showed better therapeutic
results after combined treatment, especially in patients
with unfavorable prognostic factors and advanced stag-
es of disease [36,37].

Donaldson et al. compared the therapeutic possi-
bilities of combined treatment in children with HD at
early stages [38]. In the first group of children, which
was from Stanford, after pathological staging, the treat-
ment included a EFRT or EFRT combined with CHT;
in the second group the clinically staged patients, who
were from St. Bartholomew’s, received local irradia-
tion in the form of the so called regional field (RFRT),
including, except the involved lymphatic chains, the
neighbouring lymph nodes. The achieved 10-year
overall survival rate for both groups was 91%, while
the RFS rate for the CS I patients in the second centre
was a little lower (90 vs. 83%; p=0.18).

Table 1 illustrates similar therapeutic results for
EFRT or EFRT combined with CHT, as well as after
low dose IFRT and CHT. However, the toxicity varied
significantly in the different therapeutic approaches.

The HD7 trial of the GHSG compared 2 cycles of
ABVD (doxorubicin, bleomycin, vinblastine, dacar-
bazine) combined with SLI vs. SLI alone [39]. Equal
therapeutic response was observed in both groups but
the RFS rate was 96 vs. 87%, respectively.

The trial of the Southwest Oncology Group
(SWOG) compared 3 cycles of doxorubicin and vinblas-
tine plus SLI with SLI alone. The trial was prematurely
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closed because of the better FFS rate in the first group (94
vs. 81%; p<0.001) [40].

In the EORTC H6U trial the patients were ran-
domized in 2 groups with and without unfavorable
prognostic factors [28]. Patients with unfavorable
prognosis were clinically staged and subjected to two
therapeutic approaches: 3 cycles of ABVD/mantle
technique/3 cycles ABVD compared to 3 cycles MOPP
(nitrogen mustard, vincristine, procarbazine, predni-
sone)/mantle technique/3 cycles MOPP. Better thera-
peutic results were recorded with reduced hematologi-
cal and gonadal toxicity in the first group.

The Milan Cancer Institute has carried out a ran-
domized study with 114 patients with early stages of
HD, comparing 4 cycles of ABVD plus SLI with 4 cy-
cles of ABVD with IFRT [41]. The realized doses var-
ied from 30 to 36 Gy, depending on treatment type -
prophylactic or curative. After an average period of 87
months full therapeutic response was recorded in 100%
of the first group compared with 97% of the second one.
The RFS and OS rate in both groups were 97 vs. 94%
and 93 vs. 94%, respectively.

The European trial EORTC H8U randomized pa-
tients with unfavorable prognostic factors to 4 cycles
MOPP/ABVD plus IFRT (36-40 Gy) or to the same
CHT plus SLI (36-40 Gy). The established FFS rate in
both groups was 94% [42,43].

Based on the GHSG, EORTC and SWOG in-
vestigations the SLI application is no longer recom-
mended (Table 1).

Table 1. Clinical trials comparing EFRT and IFRT alone or as a part of combined treatment in patients with favorable prognostic factors

Relapse-free Overall
_ _ B _
Study Treatment protocol survival (%) p-value survival (%) p-value
(vears)
GHSG HD7 EFRT 75 94 (5)
(617 patients) Vs.
ABVDx2 cycles 91 94
+ EFRT <0.001 NS
SWOG 9133 STLI 81 96 (3)
(326 patients) vs.
AV X3 cycles 94 98
+STLI <0.001 NS
EORTC/GELA STLI 81 95 (5)
H7F VS.
(333 patients) EBVPx6 cycles 90 98
+IFRT <0.0001 NS
EORTC/GELA STLI 80 80 (4)
HS8F Vs.
(543 patients) MOPP/ABV %3 99 99
cycles + IFRT <0.0001 <0.02

EFRT: extended field radiotherapy, IFRT: involved field radiotherapy, STLI: subtotal lymphoid irradiation, ABVD: doxorubicin, bleomycin, vinblastine,
dacarbazine, AV: doxorubicin, vinblastine, EBVP: etoposide, bleomycin, vinblastine, prednisone, MOPP/ABV: nitrogen mustard, vincristine, procarba-

zine, prednisone/doxorubicin, bleomycin, vinblastine
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Involved field radiation therapy as a part of combined
treatment

In HD patients with long-term survival (exceed-
ing 15 years) after independent and obviously success-
ful RT significant late effects and sequelae may hap-
pen. Disturbances in the growth and development of
the irradiated skeleton and soft tissues, cardiovascular
problems and development of secondary solid tumors
are observed in children. This has created the necessity
of developing programmes for combined treatment in
early HD stages from the beginning of the 1990s of the
last century. Such programmes include modified CHT
regimens followed by RT which is applied in reduced
volumes and doses. The independently administered
CHT usually includes 6-10 cycles, while the combined
treatment most often includes low-dose IFRT in combi-
nation with several CHT cycles. It has been established
that the latter approach leads to improved FFS rate in
early and advanced stages of HD [35,44-49].

A number of studies started in 1990 aimed at the
assessment of the therapeutic results from several CHT
cycles and low-dose IFRT in low-risk patients with fa-
vorable prognostic factors (local lymph node, absence of
B symptoms or bulky mediastinal disease). The majority
of treatment protocols included 2-4 CHT cycles, usually
with alkylating agents, anthracyclines and bleomycin.
Excellent treatment results have been reported [50].

The HD10 study of GHSG was of special inter-
est [51]. Itincluded reduced number of CHT cycles and
reduced doses of IFRT in patients with early stages and
favorable prognostic factors. Patients were randomized
in 4 groups: 4 cycles of ABVD and 30 Gy IFRT; 4 cy-
cles of ABVD and 20 Gy IFRT; 2 courses of ABVD and
30 Gy IFRT; and 2 cycles of ABVD and 20 Gy IFRT.
From 1998 till 2000 486 patients were included in the
4 therapeutic approaches. The first interim analysis car-
ried out in 2001 established full therapeutic response in
98% and only in 1% of the patients no effect or disease
progression were observed. The final assessment of the
long-term therapeutic results of the reduced CHT- and
RT are pending.

The satisfactory results from RT in the early stages
of HD led to its application in the advanced stages of the
disease too. Patients in the advanced Il and IV stages of
HD are naturally candidates for systemic polychemo-
therapy and the combined approach, which has led to
better therapeutic results [52]. The SWOG 7808 trial also
included patients with stage Il and IV disease [44]. All
patients receive induction CHT with MOP-BAP (nitro-
gen mustard, vincristine, procarbazine, bleomycin, dox-
orubicin, prednisone) for 6 months. Complete respond-
ers were randomly assigned to receive either no further

therapy or 20 Gy IFRT. Of 530 patients included in this
trial, 61% achieved complete response. When analysis
was limited to patients who actually completed the treat-
ment, the 5-year FFS was 57% for those with no further
therapy and 75% for those who received consolidation
RT (p=0.002). However, these differences did not trans-
late into a survival benefit for any subset of patients.

Loeffler et al. published a detailed meta-analysis
of 14 studies, carried out during 1972-1988 on 1740
patients with HD [53]. The results showed improve-
ment of 11% in the 10-year local tumor control for pa-
tients subjected to RT and CHT but without recording
any improvement in the survival rate. Higher mortality
was recorded in the same group due to sequelae from
the treatment protocol and not to disease.

Patients with limited (I and II) and advanced (111
and I'V) stages with unfavorable prognostic factors (i.e.
B symptoms, massive lymphadenopathy or extranodal
involvement), are considered to be candidates for more
aggressive treatment too. Patients in CS I and Il with B
symptoms represent 15-20% of all patients in these stag-
es. Their management is similar with those having CS
[T and IV, the only exception being the obligatory appli-
cation of consolidation RT. Two therapeutic approaches
are used, including combination of CHT and low-dose
IFRT: the conventional approach and the dose-escalat-
ing alternating polychemotherapy schemes. The con-
ventional therapeutic approach is characterized by 6-8
CHT cycles. Current studies [54,55], mainly in adult
patients, confirm the success of the second therapeutic
approach. Modern protocols include dose-escalated al-
ternating polychemotherapy schemes for a period from
3 to 5 months. Examples of such schemes are MOPP/
ABYV hybrid (nitrogen mustard, vincristine, procarba-
zine, prednisone/doxorubicin, bleomycin, vinblastine),
Stanford V (nitrogen mustard, doxorubicin, vinblastine,
vincristine, bleomycin, etoposide, prednisone) or BEA-
COPP (bleomycin, etoposide, doxorubicin, cyclophos-
phamide, vincristine, procarbazine, prednisone).

When applying weekly combination of myelo-
with nonmyelosuppressive CHT, suppressing the de-
velopment of chemoresistance, it is obligatory to in-
clude also low-dose IFRT in order to consolidate the
therapeutic effect achieved by CHT. For example, in
the Stanford V CHT regimen the drugs used (doxoru-
bicin, vinblastine, nitrogen mustard, etoposide, vincris-
tine, bleomycin, prednisone) are administered weekly
within 12 weeks, followed by IFRT with 36 Gy to the
primary involved areas with size > 5 cm [54]. That
study included 142 patients, consolidation RT being
applied in 70% of them. With an average follow-up
time of 5.7 years the 12-year overall survival rate and
12-year FFS rate were 95% and 89%, respectively. The



therapeutic effect from the combined approach was es-
pecially pronounced in patients with nodular sclerosis
and massive lymph node involvement. The fertility of
women was preserved and no treatment-related mortal-
ity was recorded. At present this CHT regimen is being
compared with the standard ABVD regimen in a large
North American multicenter trial.

The German study on HD used dose-escalation
and accelerated combined modality treatment, with
BEACOPP (bleomycin, etoposide, doxorubicin, cy-
clophosphamide, vincristine, procarbazine, predni-
sone) plus IFRT in the areas of primary bulky or residual
lymphadenopathy [55]. A 3-arm randomized study [55]
compared COPP (cyclophosphamide, vincristine, pro-
carbazine, prednisone)/ABVD plus IFRT, BEACOPP
plus IFRT and escalated doses of BEACOPP plus IFRT.
RT was delivered to 70% of the patients from the 3 arms.
The 5th interim analysis [55] on 1180 patients (average
follow-up time of 36 months) established 83 vs. 88 vs.
91% 5-year overall survival rate for the 3 arms (all p-
values non significant). Higher hematological toxicity
was recorded in the last group -3% lethal toxicity, 100%
infertility in men, 100% infertility and premature meno-
pause in women aged over 25 years.

The achieved early therapeutic results from the
conventional and the close-intensified approaches
are similar. A longer period of observation is neces-
sary both for evaluating the effectiveness and the early
and late toxicity of the dose-escalation therapeutic ap-
proach compared with the conventional one.

The debate over the role of consolidation RT af-
ter CHT in the presence of bulky disease continues.
The possibilities of the positron emission tomography
(PET) for identifying the patients with persisting dis-
ease after polychemotherapy will provide the possibil-
ity of determining the group of patients who will ben-
efit from consolidation RT. However, the majority of
the studies [53-55] impose categorically RT as a part of
the combined therapeutic approach.

Radiation therapy in patients with Hodgkin’s
disease with recurrence, progressing or partially
responding to chemotherapy

The role of RT as part of the high-dose combined
protocols for patients with recurrence, or progressing or
partially responding to treatment is of special interest.
It is carried out mainly as IFRT, TLI or TBI [56-64].

The therapeutic results for the above mentioned
patient groups, in whom RT has been applied, are sig-
nificantly better compared with patients without RT [65-
67]. For example, the achieved 3-year freedom from
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second treatment failure rate in patients with recurrent
HD with CS I-11I is 84% for those with IFRT compared
to 55% without RT. The freedom from second treatment
failure of patients in the same stages, in whom no prima-
ry RT has been applied, with and without consolidation
RT is 82 vs. 43%, respectively (p=0.07).

Interesting results were also reported by the Me-
morial Sloan-Kettering Cancer Center-USA [68]. After
standard induction CHT prior to bone marrow trans-
plantation (BMT), the patients were irradiated with
accelerated hyperfractionation. When in CS I they re-
ceived 15 Gy IFRT (in fractions of 1.5 Gy, 2 times per
day), which were followed by TLI with a dose of 20.04
Gy (in fractions of 1.67 Gy, 3 times per day). After this
high-dose combined therapy a 50% 6-year freedom
from second treatment failure rate was achieved.

Fractionated TBI is also a part of transplantation
protocols [69]. Its place in the combined treatment is
not categorically established, having in mind the fact
that recurrent HD is first of all locoregional and not sys-
temic problem.

Discussion

RT has been proved a successful therapeutic mo-
dality in the treatment of HD during the last 50 years. It
is the most effective single therapeutic agent. CHT has
shown similar effectiveness and the choice between
them is made rather on the basis of the expected toxic-
ity and not so much on their effectiveness. Taking into
consideration the increased toxicity of the higher cu-
mulative doses of CHT drug combinations, especially
of the alkylating agents, as well as the reduced radia-
tion-induced toxicity, preference is given to the com-
bined therapeutic approach. The optimal sequence of
CHT and RT in the combined treatment protocols is
still not known. Yet, CHT is most often included at the
first stage. This provides the possibility of assessing the
therapeutic response achieved by the cytotoxic drugs,
reducing the lymph node formations and hence apply-
ing reduced radiation fields. In rare cases RT might pre-
cede CHT in cases with respiratory tract obstructions.

Irradiation with doses of the order of 15-25 Gy
in children and 20-36 Gy in adult patients is assumed
to be a basic component of the combined management
in both primary and alternating treatment in refracto-
ry to CHT or recurrent disease. The modern combined
modality approach in children with HD achieves 85-
100% RFS rate in the early stages and 70-90% in the
advanced stages. The combined approach has also sim-
ilar therapeutic success in adult patients.

However, at the present status of oncological know-
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ledge there is still no consensus with respect to the op-
timal therapy of HD in children and in adult patients.
New trials are still necessary, addressing issues of the
best modality, best RT technique, optimal dose of RT,
optimal number of cycles and timing of CHT. The con-
temporary challenge is to optimize treatment so that it
is accomplished with the least toxicity, lowest cost, and
greatest efficiency possible.
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