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Forty-four patients with histologically proven
Hodgkin's disease underwent initial treatment
with extended-field radiation therapy. Nineteen
of these patients also received combination
chemotherapy. For analysis, patients were as-
signed to three treatment groups: group 1
received radiation therapy only (25 patients);
group 2 received combination chemotherapy
followed by consolidative (low-dose extended-
field) radiation therapy; and group 3 was
treated with alternate chemotherapy and radia-
tion therapy using the sandwich technique. The
actuarial 5-year disease-free survival rates
were 83% (group 1), 83% (group 2), and 100%
(group 3). The overall actuarial survival rates
were 96% (group 1), 92% (group 2), and 100%
(group 3). No factor was identified as being of
prognostic value in predicting relapse. We
conclude that extended-field radiation therapy
delivered in this manner is a safe and effective
approach to the initial management of
Hodgkin's disease.
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In the early 1900s, radiation therapy (RT) was shown
to be effective in the management of Hodgkin's disease
(HD),1-3 and it has remained a mainstay in therapy to
this day.4 The institution of standard extended-field
radiation ports with prophylactic irradiation of adjacent
but uninvolved lymph node chains,5-9 the development
of megavoltage linear accelerators,10 and the establish-
ment of the dose-response relationshipll-13 have all
contributed to improved results in the management of
HD.

Certain presentations of HD, however, do not seem
to be amenable to RT as a single modality or to be
conducive to long-term disease-free survival. These
cases include patients with systemic symptoms (B
symptoms),'4-19 hepatic involvement,20 bone marrow
involvement,15 bulky disease,16'18'2' large mediastinal
disease,17,19,22-33 age142534,35 extensive splenic in-
volvement,36'37 relapse following RT,38 and extensive
nodal disease (anatomic substage IIIA2).39-43 Fbr these
presentations, multi-agent chemotherapy (CT), with or
without RT, has been advocated as the therapy of
choice .42,4447

At the University of Nebraska Medical Center, we
employ a 100 cm effective target-to-axis distance
(TAD) isocentric technique to deliver extended-field
radiotherapy, which may be coupled with multi-agent
CT in the treatment of HD. This technique allows an
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increase in the field size to 35 to 40 cm and improves
field matching and the treatment set-up accuracy and
reproducibility. This article reports the results of this
technique of radiotherapy in the management of HD.

METHODS AND MATERIALS
All patients with newly diagnosed HD referred to the

University of Nebraska Medical Center Division of
Radiation Oncology between October 1979 and
January 1988 were considered for treatment with
extended-field radiation, using the isocentric
technique. The disease was clinically staged by patient
history and physical examination, chest x-ray
(posterior-anterior and lateral views), and bone marrow
aspiration and biopsy. In addition, most patients
underwent whole lung tomography to evaluate the
chest and lymphangiography to evaluate the abdomen.
In more recent years, computerized tomography of the
chest and abdomen were occasionally performed in lieu
of whole lung tomography and lymphangiography.
Liver spleen scans, gallium scans, and abdominal
ultrasounds were obtained when clinically indicated.
Patients were also evaluated with routine blood tests,
including complete blood counts with differential,
platelet count, chemistry profile, and serum
electrolytes. Although not required for treatment,
patients were strongly urged to undergo staging
laparotomy with splenectomy. All cases were staged
according to the Ann Arbor classification.49

Following the completion of staging, patients were
treated with extended-field radiation. Radiation
therapy was administered using the isocentric
technique with either a 4 MV or 10 MV linear
accelerator utilizing a 100 cm effective TAD. In all
instances, large lymphatic fields received a
prophylactic dose of 3000 to 3600 cGy in 200 cGy
fractions 4 days a week, with areas of known tumor
involvement boosted to a total dose of 4000 to 4600
cGy. Patients who received CT in conjunction with RT
did not receive the boost dose to known sites of disease.
A description of the fields used has been published
previously.48
No uniformity in CT regimens used was made, as the

referral base of this population included several
oncologists; however, ChlVPP (chlorambucil,
vincristine, procarbazine, and prednisone) was the
regimen most often used. Other regimens used were
MOPP (mechlorethamine, vincristine, procarbazine, and
prednisone)51 and COPP-ABVD (cyclophosphamide,
vincristine, procarbazine, and prednisone, alternating
with doxorubicin, bleomycin, vinblastine, and

dacarbazine).52 Most patients receiving CT as part of
their primary treatment received either six cycles of
ChlVPP followed by RT (group 2 consolidation, 12
patients) or two cycles of MOPP followed by RT, with
the remaining cycles of MOPP following the completion
of radiation therapy (group 3, sandwich technique, 7
patients).
A complete response to treatment was defined as

complete disappearance of all known sites of disease
upon repeat staging or greater than 50% reduction in
the product of the perpendicular diameters of residual
disease with no evidence of progression for 24 months
following treatment. A partial response to treatment
was defined as greater than 50% reduction in the
product of the perpendicular diameters of residual
disease with progression within 24 months following
treatment. Progressive disease was defined as any
evidence of new or enlarging HD, which was
confirmed histologically. Follow-up consisted of blood
counts and chest x-rays at 1-month intervals for the first
year after treatment, at 3-month intervals for the next 2
years, and at 6-month intervals thereafter.

Disease-free survival was defined as the interval
between the completion of primary treatment (RT with
or without CT) and the date of progressive disease or
most recent follow-up. Overall survival was defined as
the interval between the date of diagnosis and the date
of death or most recent follow-up. Fbllow-up for all
patients is reported through 31 August 1988 or time of
death, with a median follow-up of 51 months. The
distribution of disease-free survival and overall
survival was estimated by the product-limit method of
Kaplan and Meier.53 The log-rank test was used to
assess the statistical significance of differences in
disease-free survival and overall survival among
groups.54

RESULTS
Forty-nine patients with HD diagnosed between

March 1979 and January 1988 were referred for
treatment with radiation therapy. Five patients were
considered inevaluable and were excluded from further
analysis. Of the 44 evaluable patients, 29 were male
and 15 were female, with a median age of 23 years
(range 11 to 63 years). The median age for females was
20 years compared with 24 years for males. Histology
showed that 4 patients had lymphocyte predominance,
29 had nodular sclerosis, 9 had mixed cellularity, and
2 were unclassified.

Twenty-four patients underwent staging laparotomy;
reasons for not performing staging laparotomy included
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TABLE 1. PATIENT CHARACTERISTICS
Combination Radiation Therapy

Chemotherapy Radiation Sandwiched Between
Radiation Only Therapy Cycles of Chemotherapy

(Group 1) (Group 2) (Group 3)

Number of patients 25 12 7
Median age 24 (14-63) 24 (15-59) 15 (11-56)
Sex (M:F) 13:12 10:2 6:1
Histology
Lymphocyte predominance 3 1
Nodular sclerosis 14 1 1 4
Mixed cellularity 7 2
Unclassified 1 1

Staging (A:B)
1 8:1 2:0

11 15:1 2:1 0:1
III 3:5 2:0
IV 1:0 1:1

Subdiaphragmatic disease only 1 1

Extranodal disease
Spleen 4
Bone marrow 1
Thyroid 1
Lung 1

Mediastinal mass 14 9 4

age less than or equal to 16 years (6 patients), age over
60 years (2 patients), subdiaphragmatic disease
documented by biopsy (3 patients), stage III disease
documented radiographically (3 patients), physician
preference (3 patients), patient refusal (2 patients), and
bone marrow involvement (1 patient). Staging
laparotomy resulted in higher staging in 5 patients
(20%). Among cases staged clinically, 5 patients had
stage I disease, 7 had stage II, 5 had stage III, and 3 had
stage IV. Among cases staged pathologically, 7 patients
had stage I disease, 12 had stage II, and 5 had stage Ill.
Of the patients with limited stage disease, only 2 had

subdiaphragmatic disease (2 of 31, or 6%). Twenty-
seven of the 42 patients with supradiaphragmatic
disease (67%) had mediastinal masses seen on chest
x-ray. Sites of extranodal disease included the spleen (4
patients), bone marrow (1 patient), thyroid (1 patient),
and lung (1 patient). These patient characteristics,
divided into treatment groups, are summarized in Table
1. Median duration of follow-up for all patients was 51
months.

Twenty-five patients underwent extended-field
radiation as the only initial therapy of HD. Twenty-two

patients (88%) in this group achieved a complete
response; although in 3 patients, the disease progressed
while receiving RT. Two patients had mediastinal
masses and received mantle irradiation; both patients
developed lung parenchymal involvement adjacent to
the radiation port and progression was documented by
open lung biopsy in both instances. One patient was
treated with 12 cycles of COPP and is now free of
disease 71 months after completion of salvage therapy
and 85 months following initial diagnosis. The other
patient treated with six cycles of MOPP is now free of
disease 78 months after completion of salvage therapy
and 89 months following diagnosis. One other patient
had bone marrow involvement documented while
receiving RT. Of the 22 patients, one patient relapsed
outside the field in the lung, and one patient relapsed in
field in the left axilla. Both patients were salvaged with
six cycles of CT and remain alive and disease-free at 71
and 74 months after initial diagnosis.
Twelve patients were treated with extended field RT

as consolidation therapy administered within 4 weeks
of the completion of CT (group 2), including 3 patients
with stage II disease, 8 with stage III, and 1 with stage
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TABLE 2. TOXICITY OF ISOCENTRIC
TECHNIQUE OF EXTENDED FIELD

RADIATION THERAPY

Short-term
Hematologic 17
Leukopenia (WBC<3000
cmmM-1) 14
Thrombocytopenia 4
Anemia (hgb<1 1.0 gm%) 6

Gastrointestinal 12
Nausea/vomiting 7
Esophagitis 6
Constipation 1
Diarrhea 1
Small bowel obstruction 1
Dry mouth 1
Decreased appetite 1

Dermatologic 7
Fatigue 1

Long-term
Infectious 3

Gram-negative sepsis 2
Herpes zoster 1

Hypothyroidism 6

IV. Seven patients had B symptoms. Ten patients were
treated with Ch1VPP, one patient was treated with COPP
for six cycles, and one patient was treated with MOPP
for six cycles, all prior to the commencement of RT.

All 12 group 2 patients treated with consolidation RT
attained a complete response to therapy, however, 2
patients (16.6%) have relapsed. One patient with stage
IV disease presented 6 weeks after completion of RT
with a left supraclavicular mass, which was biopsied
and found to be recurrent HD. He was started on
salvage CT with ABVD and died during the fifth cycle
of CT with gram-negative sepsis. The other patient
presented 8 months after completion of RT with
palpable inguinal nodes and characteristic changes in
the inguinal and paraaortic nodes, although a
confirmatory biopsy was not performed. The patient
received an additional 2000 cGy to a pelvic field
followed by nine cycles of COPP/ABVD. This patient
remains in complete response 70 months following the
completion of salvage CT and 105 months after initial

diagnosis. Both of these patients relapsed outside the
consolidation radiation fields. Of the 7 patients in the
sandwich group 3, 6 were treated with MOPP and 1
was treated with COPP/ABVD. All patients in this
group attained a complete response, and no relapses
have been reported to date.

Seven patients received two cycles of CT prior to
extended-field RT, with the remaining cycles being
administered after the completion of RT (sandwich
therapy group 3). Included in this group were 6 males
and 1 female, with a median age of 15 years. Two
patients had stage I disease, 1 patient had stage II
disease, 2 patients had stage III disease, and 2 patients
had stage IV disease. Six patients were treated with six
total cycles of MOPP and 1 patient was treated with 12
total cycles of COPP/ABVD. Patients in this group
attained a complete response, and no relapses have
been reported to date.
The disease-free survival for each group, as well as

the entire patient population, is shown in Figure 1. The
actuarial disease-free survival at 5 years for patients in
group 1 is 83% compared with 83% for the patients in
group 2, and 100% for the patients in group 3. These
differences are not significant because of the small
patient numbers. The actuarial 5-year disease-free
survival of all patients is 88%.
The overall actuarial survival for patients treated

with extended-field RT for HD is shown in Figure 2.
The 5-year actuarial survival for the entire group is
93%: group 1 (96%), group 2 (92%), and group 3
(100%). Again, these differences are not statistically
significant.
The toxicities associated with therapy were mild and

well tolerated (Table 2). The most common toxicity
was hematologic, with the more severe abnormalities
seen in patients who had received prior chemotherapy.
Gastrointestinal and dermatologic complications were
generally mild and easily tolerable. Hypothyroidism
has been documented in 6 patients following therapy.
No second malignancies have been identified. Various
factors were assessed for their prognostic value in
predicting disease-free survival or overall survival.
Age, sex, histology, stage, presence of B symptoms,
and mediastinal disease were evaluated; none had
prognostic significance (data not shown). Too few
patients were included in other factor groups of
potential predictive value to warrant statistical
evaluation.

DISCUSSION
This series of 44 patients with HD treated with
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Figure 1. Disease-free survival following ther-
apy with isocentric radiation therapy.

extended-field RT using an isocentric technique with a
100 cm TAD, either alone or in combination with CT,
attests to the effectiveness and relatively low toxicity of
such therapy. Of the 25 patients receiving extended-
field RT as the only modality of therapy, 22 attained a
complete remission (92%). These patients have
maintained an 83% 5-year actuarial disease-free
survival and a 96% 5-year actuarial overall survival
with a median follow-up of more than 51 months.
These results are in accord with results reported at other
centers using modem radiotherapy techniques.S5558

Patients treated initially with a combination of RT
and CT also fared quite well. In patients treated with
CT followed by consolidative RT (group 2), the 5-year
actuarial disease-free survival was 83% and the 5-year
actuarial overall survival was 92%. For group 3
patients, the 5-year actuarial disease-free survival and
overall survival were both 100%. These figures also
compare favorably with other series using modem
radiotherapeutic techniques and chemotherapeutic
regimens. 18,27,59,60

Patients tolerated the radiation therapy well, with
very few adverse effects having been reported during
treatment and no second malignancies having been
noted in up to 113 months of observation. Further time
will be needed to see if this trend persists. In addition,
only 3 patients failed to achieve a complete response,
and 2 of these patients have been effectively salvaged
with CT Of the 41 patients who achieved a complete
response, only 4 have relapsed to date and 3 have been
rendered disease-free with salvage chemotherapy.

In summary, we presented treatment results of 44
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Figure 2. Overall survival following therapy
with isocentric radiation therapy.

patients who underwent extended-field RT using an
isocentric technique as the initial therapy for HD.
Nineteen of these patients also received combination
CT. In patients with stage I and II disease, RT alone
achieved superb disease control with minimal toxicity.
Patients with more advanced disease were effectively
treated with combination CT and extended-field RT.
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