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Radiation therapy in early stage 
Hodgkin’s disease: long term results and 
adverse effects

Josée M. Zijlstra, A.J.Nicolette Dressel, Jan Willem Mens, 
Harm v Tinteren, Ben J. Slotman, A.Roel Jonkhoff, Peter C. Huijgens.



ABSTRACT

Introduction: Radiation therapy (RT) was the first treatment modality demonstrating cure of 

Hodgkin’s disease. Long-term side-effects of this treatment, however, have become evident 

in the past few years.

Patients and Methods: By reviewing the results of megavoltage radiotherapy as initial 

treatment in a consecutive series of 106 patients with early-stage Hodgkin’s disease (HD), 

survival, relapse-free interval, salvage rate of relapsing cases, and incidence of second 

tumours were evaluated. 

Results: Subtotal node irradiation was given to all patients with supradiaphragmatic disease, 

except for 15 patients with limited stage IA-IIA, who received mantle field treatment only. 

Inverted Y field irradiation was given to all seven patients with subdiaphragmatic disease. 

The median age was 32 years (range 14-77). The median follow-up was 140 months.  

The relapse-free interval of the patient population was 78% at 5 years and 72% at 10 years. 

The overall survival (OS) was 90% and 79%, respectively. Salvage therapy was successful 

in 26 of 30 relapsing patients. Twelve recurrences were located inside the treatment field. 

Sixteen patients (15%) developed second malignancies: cancer of the lung (2), ovary (2), 

cervix (1), colon (2), breast (3), stomach (1), skin (2), hypopharynx (1), and non-Hodgkin 

lymphoma (2). Eleven of these were located within the radiation field. 

Conclusion: Although RT is intended to be a curative treatment, up to 30% recurrences occur. 

Mortality was not determined by primary HD, but by second malignancies, which are likely 

related to treatment. New treatment strategies, aiming at long-term freedom from relapse 

without carcinogenic side-effects, are urgently needed.
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INTRODUCTION

The introduction of megavoltage radiotherapy in the late 1960’s has greatly improved survival 

rates of patients with stage I and II Hodgkin’s disease (HD).1-3 During the last decades, 

the most commonly employed treatment for patients with early-stage disease has been 

subtotal node radiotherapy (STNI) resulting in complete remission and long-term survival 

rates of  around 90 and 85%, respectively.4-6  Over time, however, it became clear that 

radiotherapy also introduces several serious treatment related diseases, such as radiation-

pneumonitis, premature coronary artery disease,  hypothyroidism7-10 and, most importantly, 

a significant number of second malignancies. This risk becomes evident around 10 years 

after radiotherapy and it continues to increase with time.11-14 Furthermore, a number of 

patients will develop a recurrence of HD and need salvage chemotherapy, thus experiencing 

the additive toxic effects of multi-agent chemotherapy. Therefore, many groups are revising 

the role of extensive radiotherapy.

Since the mid 1970s megavoltage radiotherapy was given as standard treatment for early 

stage HD at the Vrije Universiteit Medical Centre. The records of these patients were reviewed 

to determine survival, relapse-free interval, salvage rate of relapsing cases and incidence of 

second tumours.

PATIENTS AND METHODS

The records of all patients with a diagnosis of early-stage Hodgkin’s disease referred to the 

departments of Hematology and Radiation Oncology of the Vrije Universiteit Medical Centre, 

from 1975 until 1995, were reviewed. Early stage disease was defined as stage IA or IIA, 

according to the Ann Arbor tumour stage classification system. One hundred and six patients 

treated by radiation therapy with curative intent as the only initial treatment were included 

in this retrospective study. Patients with a large mediastinal mass (more than 33% of the 

thoracic diameter) and patients with B-symptoms were excluded as they were treated with 

combined chemotherapy and radiation therapy upfront. 

The staging procedure included an interview, physical examination, whole blood cell count, 

ESR and chest X-ray. During this 20 years period, staging procedures have changed. Bipedal 

lymphangiography and laparotomy/ splenectomy were performed until 1979 (pathological 

staging, PS). After 1979, patients were staged using CT scanning without laparotomy (clinical 

staging, CS). Between 1979 and 1983, laparoscopy was performed incidentally. All staging 
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included trephine needle bone marrow biopsy. Since 1990 galliumscintigraphy was added to 

the staging procedure.

Radiation treatment

All patients were irradiated with megavoltage equipment. Radiation treatment fields included 

mantle field, para-aortic, spleen or inverted Y field.

STNI consisted of a standard mantle field, after 2 to 4 weeks followed by a para-aortic 

field that extended to the level of L4. In patients who had undergone splenectomy, the 

periaortic field included only the region of the spleen pedicle, otherwise the entire spleen 

was irradiated. The central axis midplane dose of the treatment field was defined as the 

reference dose point. A minority of the patients were treated with mantle field only, or with 

inverted Y field in case of subdiafragmatic disease. The dose per fraction given to the centre 

of the field was 1.75-2 Gy with a total dose of 36-40 Gy. At the discretion of the responsible 

radiation oncologist, a booster dose resulting in a total (cumulative) dose of 50 Gy was 

sometimes given to regions demonstrating partial response at the end of treatment.

Statistical considerations

Relapse free interval (RFI) was defined as the time interval between end of radiotherapy and 

tumour recurrence following complete response to radiotherapy or death. In case of residual 

mass, RFI was defined as the time interval between end of radiotherapy and progression of 

disease after a stable period of at least three months. Overall survival was defined as time 

from diagnosis to death from any cause. Patients alive at the time of last follow-up were 

censored at that date. Survival rates were estimated and curves plotted using Kaplan Meier 

techniques.

RESULTS

Patient characteristics

Characteristics of all 106 patients are given in Table 1.

The median follow-up was 140 months. Sixty percent were male. The median age was 32 

years (range 14-77).

Histology

The histology at presentation was nodular sclerosis in 87, mixed cellularity in 8 and lymphocyte 

predominance in 11 patients. 
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Diagnostic Investigations

For staging, chest radiography and bone marrow biopsy were performed in all patients. 

Laparotomy (PS) was performed in the initial 12 patients included before 1979.

Table 1 Patient characteristics

No. of patients (n=106) %

Sex

male 64 60

female 42 40

Age (yr)

median 32

range 14-77

Histologic type

Nodular sclerosis 87 82

Mixed cellularity 8 8

Lymphocyte predominant 11 10

Clinical stage

IA 43 41

IIA 63 59

Initial site

supradiaphragmatic 99 93

subdiaphragmatic 7 7

Initial staging

X-Thorax 104 98

Bone marrow biopsy 106 100

Lymphangiography 49 46

CT-thorax 51 48

CT-abdomen 76 72

Staging laparotomy 12 11

Gallium scintigraphy 26 25

Laparoscopy 24 23

Splenectomy 11 10

Treatment

Mantle field 15 14

STNI 84 79

Inverted Y 7 7
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Lymphangiography was performed as a staging procedure till the late 1980s for most patients 

diagnosed in that period . Between 1979 and 1983, laparoscopy was added to staging in 24 

patients. The remaining patients were staged clinically using abdominal CT-scanning. 

Site of disease and stage

Ninety-nine patients had supradiaphragmatic and 7 infradiaphragmatic disease.

Forty-three patients (41%) were diagnosed as stage IA and 63 (59%) as stage IIA.

Primary Treatment

 STNI was given to all patients with supradiaphragmatic presentation, except for 15 patients 

with limited stage IA or IIA cervical disease. These patients received mantle field treatment 

only. Inverted Y-field irradiation was given to all patients with infradiaphragmatic disease. 

The mean dose was  4000 cGy for STNI and mantle field irradiation compared with 4020 

cGy for inverted Y irradiation.

Relapse-Free Interval

In this group of 106 patients who received radiotherapy, two elderly patients (i.e. 74, 75 

years) failed to respond to radiotherapy and died shortly after treatment. The remaining 

patients (98%) reached complete remission (CR) or unconfirmed complete remission (CRu).

Thirty patients (28%) relapsed of Hodgkin’s disease (see Table 2). Thirteen of those initially 

had stage I disease. Most of the relapses (77%) occurred within 5 years of initial treatment 

Table 2 Characteristics of relapsing patients 

No. of patients 
(n=30)*

Time to relapse (months)

mean 41

range 3-252

Sites of relapse

Inside radiation field 12 (40%)

Outside radiation field 16 (53%)

Both in- and outside radiation field   2  ( 7%)

Relapse in original site 7  (23 %)

Relapse not in original site 23 (77 %)

Salvage therapy 29 (97%)

Complete remission after salvage treatment 26 (90%)

* One patient had progressive disease shortly after RT and did not receive salvage chemotherapy
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and only seven patients developed a relapse after 5 years. In 12 patients (40%), the relapse 

was located within the radiation-field, in 2 patients both within and outside the treatment 

field and in 16 patients (53%) only outside the radiation-field. The relapse-free interval (RFI) 

for all patients was 78% at 5 years and 72% at 10 years. For stage IA patients, RFI was 74% 

and 71% at 5 and 10 years, respectively. The RFI for stage IIA patients was 81% at 5 and 

72% at 10 years (Figure 1). No statistically significant difference in RFI between these two 

stage groups nor between the two decades (1975-1984; 1985-1995) was observed.

Salvage therapy

Salvage chemotherapy (MOPP or MOPP/ABV) was given to 29 relapsing patients with a 

median of almost 10 years after radiation therapy. One patient aged 75 years died during 

this salvage treatment, shortly after having shown no response to radiotherapy. Persistent 

CR or CRu was achieved in 26 of the 29 patients (90%). Only two patients died of Hodgkin’s 

disease after a second relapse following salvage therapy. However, three of the relapsing 

patients died due to a second malignancy and two due to other diseases. 

Second Malignancies

Sixteen patients developed  second malignancies (Table 3). Eleven (69%) were located 

within the treatment field. Two patients with second malignancies (lung cancer, breast 

cancer) received mantle field irradiation only and two had inverted Y treatment only (Non 

Hodgkin’s Lymphoma, colon cancer). These four second malignancies were all located within 

Table 3 Second malignancies

2nd primary sex, age median age in 
population 29

Total 16

Lung cancer 2 M 58, M 59* 65-70

Ovary cancer 2 F 34*, F 49* 60-65

Colon cancer 2 M 60, M 61 70-75

Breast cancer 3 F 27, F 40, F 51 60-65

Hypopharynx cancer 1 M 66 60-65

Stomach cancer 1 M 34 70-75

Skin cancer 2 F 25, F 34 70-75

Cervical cancer 1 F 37* 45-50

Non-Hodgkin’s Lymphoma 2 M 43, M 72 60-65

* 4 patients with 2nd malignancy after radiotherapy and salvage chemotherapy  

C
hapter 2

25

Radiation therapy in early stage H
odgkin’s disease: long term

 results and adverse effects



the treatment field. Of the remaining patients who had undergone STNI, seven second 

malignancies were located within and five outside the treatment field. In 12 patients (75%) 

the latency period was more than 5 years. Of all 16 patients with a second malignancy, 

four had first been treated successfully by salvage chemotherapy for recurrent HD. To date, 

seven patients died from their second tumour. The second malignancy-free fraction was 97, 

89 and 79% at 5, 10 and 15 years, respectively. The age at which the second malignancies 

occurred, was compared to the median age of presentation of similar malignancies occurs 

in the general (untreated) Dutch population (Table 3). From this comparison, if follows that 

second malignancies after treatment of Hodgkin’s disease occur at a relatively young age, 

suggesting that these malignancies are treatment related.

13/43 IA
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Figure 1: Relapse-free interval 
for stage I and II (n=106)
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Figure 2: Survival for stage I 
and II (n=106)
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Overall Survival

Of the 106 patients, only four died of Hodgkin’s disease, two due to progression shortly after 

treatment and two because of failure of salvage therapy after relapse. Although malignancy 

was present at time of death, two patients died of causes unrelated to their primary tumour. 

Another seven patients died because of their second malignancy. Five patients deceased 

due to cardiac disorders at a median age of 61 years. All of them had received extended 

irradiation including mantle field. Eleven patients died due to other or unknown reasons. The 

overall survival for all patients was 90% at 5 and 79% at 10 years. For stage IA HD the overall 

survival rates at 5 and 10 years were 93% and 79%, respectively. For stage IIA HD the overall 

survival rates were 89% and 79%, respectively (Figure 2).

DISCUSSION

Patients with early-stage Hodgkin’s disease without large mediastinal mass or B-symptoms 

can be cured with radiotherapy alone. After clinical staging, a relapse rate of around 30% 

following this treatment has been reported.15-18 In the present retrospective study, 30 out 

of 106 patients (28%) with early stage HD relapsed after radiotherapy. Three of the fifteen 

patients (20%) with limited stage I-IIA cervical disease treated with mantle field irradiation 

only, relapsed. The EORTC Lymphoma Cooperative Group reported in the H8 trial a relapse-

free survival rate of 82% at 3 years for a very favourable group of clinically staged patients 

including females younger than 40 years with  lymphocyte predominant or nodular sclerosis 

subtype and a mediastinal mass/thoracic ratio of <0.35 following mantle field radiation only. 

This treatment-arm was abandoned prematurely because of this high relapse rate.19.

In a recent report  by Backstrand et al.20 data of a prospective trial using treatment with 

mantle field irradiation alone for (mostly) pathologically staged Hodgkin patients (PS IA-IIA), 

were presented. In a group of 83 patients, a 5-year actuarial rate of freedom from treatment 

failure (FFTF) of 86% was found. Most relapses occurred below the diaphragm. Two young 

women developed breast cancer 27 and 91 months after irradiation, respectively. Obviously, 

even in this selected group of patients with limited irradiation, a notable percentage relapsed 

outside the radiation field and although the median follow-up was only 5 years, already two 

patients had developed a second malignancy. It can be concluded that mantle field irradiation 

in limited stage Hodgkin’s disease is not sufficient to achieve an acceptable cure rate. A 

possible explanation for the rather high relapse rate is that with the standard diagnostic 

procedures (CT-scanning, ultrasound) lymph nodes are only classified as pathological if their 
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size is larger than one centimetre.  In other words, occult disease located in smaller lymph 

nodes will not be detected.  

In the present study most relapses (67%) occurred within 5 years after treatment completion. 

Seven out of 30 patients (23%), however, relapsed more than 5 years after primary treatment. 

Bodis et al.18 reviewed the characteristics and outcome of patients with late relapses in 

three consecutive EORTC protocols (H1, H2 and H5). Eleven percent of all relapses were late 

relapses, defined as occurring 5 or more years after initial treatment. In those series, salvage 

treatment was effective in inducing a sustained complete remission in 71%. Late and non-

relapsing patients had similar overall survival rates. 

In the present retrospective analysis, in 30 relapsing patients, 16 relapses (53%) occurred 

outside the radiation field, 12 patients (40%) experienced a relapse within the treatment 

field and two (7%) had evidence of recurrent disease both within and outside the irradiated 

areas. Extranodal recurrences were found in five patients, being localised in the chest wall, 

oropharynx, bone marrow and the pelvic bones. The fact that 53% of all relapsed was found 

outside the radiation field, may be interpreted as a failure in staging. In clinical staging using 

CT-scanning, slightly enlarged abdominal lymphnodes as well as occult Hodgkin’s disease 

in the spleen may be missed. Considerable controversy exists about the routine use of 

diagnostic staging laparotomy and splenectomy in the work-up of patients with Hodgkin’s 

disease. With the development of effective, and perhaps less toxic chemotherapy the need 

for staging laparotomy has considerably decreased.21;22 In the United States it is still common 

to recommend surgical staging for early stage patients when the results influence the choice 

of treatment. In Europe, nowadays most patients are clinically staged without a laparotomy. 

Patients are selected for treatment with radiation therapy alone or for chemotherapy with or 

without radiation on the basis of clinical prognostic factors. Hartsell et al.1 reported a relapse in 

12% (21/176) of the patients after pathological staging. About half  (52%) of the recurrences 

occurred within the treatment field. Seven patients had extranodal sites of initial recurrence, 

located in lung, bone marrow and deltoid muscle, all just outside the radiation field. Thus, a 

notable percentage of relapses occur within the treatment field, even for an extended field 

radiation of  36-40 Gy. This means that even after pathological staging intensive irradiation is 

not sufficient to achieve an acceptable cure rate. This group of patients will experience both 

the long-term side effects of radiation (coronary events, second malignancies, hypothyroidism) 

and the adverse effects of chemotherapy, such as mucositis and infertility. 

In the present series, more patients (7) died of a second malignancy than due to the original 

Hodgkin’s disease (4). The second malignancies were observed at a median of 8 years after 

initial diagnosis (range 1-19 years). Eleven secondary malignancies were located within the 

treatment field. The excessive risk of second cancers seems to be related to the radiation 
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received by the affected region.11 The five patients who developed a malignancy outside 

the radiation field had ovary cancer (2), cervical cancer (1), colon cancer (1) and pelvic NHL 

(1). Second malignancies outside the radiation field are generally interpreted as having no 

relationship with the former treatment, but little is known about the systemic effects of local 

irradiation. Another possible explanation is that patients with Hodgkin’s disease are more 

likely to develop further malignancies due to disease-associated immunosuppression.

However, second malignancies located within the radiation field are scored as being secondary 

to the irradiation. So, 11 of 16 patients (69%) developed a malignancy probably related to 

their initial radiation therapy. The additive risk of salvage chemotherapy after radiotherapy on 

developing a secondary malignancy is as yet unclear. A recent report by van Leeuwen et al.23 

demonstrates that the addition of salvage chemotherapy to initial radiation therapy significantly 

increased the risk of solid tumours other than breast cancer. Patients who received initial 

combined modality treatment without any further treatment, did not experience greater risk 

than did patients treated with radiotherapy alone. An explanation may be that patients treated 

with initial combined modality treatment alone generally receive less intensive chemotherapy 

regimens than those who are treated with chemotherapy for relapse.

It is well known that mantle field irradiation increases the risk of developing and dying from 

cardiovascular complications.24-27 As in the general population, age is the most significant 

prognostic factor of dying from a cardiovascular event. In the present study, five out of 27 

patients died because of cardiovascular diseases. The mean age of these five men was 61 

years (range 44-72 years), which is younger than the mean age of death from cardiovascular 

events in the general Dutch population. Data derived from the Central Statistical Office in the 

Netherlands indicate that the median age of death from cardiovascular disease in the general 

population is 70 to 75 years.28

In conclusion, analysis of the outcome in this consecutive series of 106 patients confirmed 

that curative RT alone produces reasonable results in terms of long-term survival, but is also 

associated with a high incidence of second malignancies. Mortality was not determined by 

primary HD, but by second malignancies. The late excess mortality observed in large cohorts 

of Hodgkin patients calls for a serious re-evaluation. The search for new strategies, equally 

efficient, but less toxic, has been initiated.  The present study confirms that extended-field 

radiation is no longer the “gold standard” of treatment. For early stage Hodgkin reduction in 

number of cycles and in toxicity of chemotherapy, in combination with limited radiotherapy 

both in field size and dosage, is now being studied in several controlled clinical trials. 

C
hapter 2

29

Radiation therapy in early stage H
odgkin’s disease: long term

 results and adverse effects



REFERENCE LIST

 1.  Hartsell WF, Sarin P, Recine DC et al. Long-term results of curative irradiation in pathologically 
staged IA and IIA Hodgkin disease. Radiology 1993;186:565-568.

 2.  Mauch PM. Controversies in the management of early stage Hodgkin’s disease. Blood 
1994;83:318-329.

 3.  Smitt MC, Buzydlowski J, Hoppe RT. Over 20 Years of Progress in Radiation Oncology: Hodgkin’s 
Disease. Semin.Radiat.Oncol. 1997;7:127-134.

 4.  Wasserman TH, Trenkner DA, Fineberg B, Kucik N. Cure of early-stage Hodgkin’s disease with 
subtotal nodal irradiation. Cancer 1991;68:1208-1215.

 5.  Hoppe RT. Radiation therapy in the management of Hodgkin’s disease. Semin.Oncol. 
1990;17:704-715.

 6.  Donaldson SS, Hancock SL, Hoppe RT. The Janeway lecture. Hodgkin’s disease--finding the 
balance between cure and late effects. Cancer J.Sci.Am. 1999;5:325-333.

 7.  Villani F, Viviani S, Bonfante V et al. Late pulmonary effects in favorable stage I and IIA Hodgkin’s 
disease treated with radiotherapy alone. Am.J.Clin.Oncol. 2000;23:18-21.

 8.  Gustavsson A, Eskilsson J, Landberg T et al. Late cardiac effects after mantle radiotherapy in 
patients with Hodgkin’s disease. Ann.Oncol. 1990;1:355-363.

 9.  Morgan GW, Freeman AP, McLean RG, Jarvie BH, Giles RW. Late cardiac, thyroid, and 
pulmonary sequelae of mantle radiotherapy for Hodgkin’s disease. Int.J.Radiat.Oncol.Biol.Phys. 
1985;11:1925-1931.

 10.  Peerboom PF, Hassink EA, Melkert R et al. Thyroid function 10-18 years after mantle field 
irradiation for Hodgkin’s disease. Eur.J.Cancer 1992;28A:1716-1718.

 11.  van Leeuwen FE, Klokman WJ, Stovall M et al. Roles of radiotherapy and smoking in lung cancer 
following Hodgkin’s disease. J.Natl.Cancer Inst. 1995;87:1530-1537.

 12.  List AF, Doll DC, Greco FA. Lung cancer in Hodgkin’s disease: association with previous 
radiotherapy. J.Clin.Oncol. 1985;3:215-221.

 13.  Swerdlow AJ, Douglas AJ, Hudson GV et al. Risk of second primary cancers after Hodgkin’s 
disease by type of treatment: analysis of 2846 patients in the British National Lymphoma 
Investigation. BMJ 1992;304:1137-1143.

 14.  Hancock SL, Hoppe RT. Long-Term Complications of Treatment and Causes of Mortality After 
Hodgkin’s Disease. Semin.Radiat.Oncol. 1996;6:225-242.

 15.  Horwich A, Specht L, Ashley S. Survival analysis of patients with clinical stages I or II Hodgkin’s 
disease who have relapsed after initial treatment with radiotherapy alone. Eur.J.Cancer 
1997;33:848-853.

 16.  Gospodarowicz MK, Sutcliffe SB, Bergsagel DE, Chua T. Radiation therapy in clinical stage I 
and II Hodgkin’s disease. The Princess Margaret Hospital Lymphoma Group. Eur.J.Cancer 
1992;28A:1841-1846.

 17.  Bessell EM, Moloney AJ, Ellis IO, Fletcher J, Dowling F. Prognostic factors affecting disease-free 
survival in patients with Hodgkin’s disease stages IA and IIA treated initially with radiotherapy 
alone in a single centre during 1973 to 1992. Radiother.Oncol. 1998;49:15-19.

 18.  Bodis S, Henry-Amar M, Bosq J et al. Late relapse in early-stage Hodgkin’s disease patients 
enrolled on European Organization for Research and Treatment of Cancer protocols. J.Clin.
Oncol. 1993;11:225-232.

 19.  Noordijk EM. Radiotherapy in early stage Hodgkin’s disease: principles and results of recent 
clinical trials. Ann.Oncol. 1998;9 Suppl 5:S63-S65.

 20.  Backstrand KH, Ng AK, Takvorian RW et al. Results of a prospective trial of mantle irradiation 
alone for selected patients with early-stage Hodgkin’s disease. J.Clin.Oncol. 2001;19:736-741.

 21.  Mauch P, Somers R. Controversies in the use of diagnostic staging laparotomy and splenectomy 
in the management of Hodgkin’s disease. Ann.Oncol. 1992;3 Suppl 4:41-43.

30



 22.  Wolkov HB, Elman AJ, Hoppe RT et al. Staging evaluation for patients with Hodgkin’s 
disease. American College of Radiology. ACR Appropriateness Criteria. Radiology 2000;215 
Suppl:1207-1223.

 23.  van Leeuwen FE, Klokman WJ, Veer MB et al. Long-term risk of second malignancy in 
survivors of Hodgkin’s disease treated during adolescence or young adulthood. J.Clin.Oncol. 
2000;18:487-497.

 24.  Constine LS, Schwartz RG, Savage DE, King V, Muhs A. Cardiac function, perfusion, and 
morbidity in irradiated long-term survivors of Hodgkin’s disease. Int.J.Radiat.Oncol.Biol.Phys. 
1997;39:897-906.

 25.  Mauch PM, Kalish LA, Marcus KC et al. Long-term survival in Hodgkin’s disease relative 
impact of mortality, second tumors, infection, and cardiovascular disease. Cancer J.Sci.Am. 
1995;1:33-42.

 26.  Hancock SL, Tucker MA, Hoppe RT. Factors affecting late mortality from heart disease after 
treatment of Hodgkin’s disease. JAMA 1993;270:1949-1955.

 27.  Lee CK, Aeppli D, Nierengarten ME. The need for long-term surveillance for patients treated with 
curative radiotherapy for Hodgkin’s disease: University of Minnesota experience. Int.J.Radiat.
Oncol.Biol.Phys. 2000;48:169-179.

 28.  Siesling S, van Dijck JA, Visser O, Coebergh JW. Trends in incidence of and mortality from cancer 
in The Netherlands in the period 1989-1998. Eur.J.Cancer 2003;39:2521-2530.

C
hapter 2

31

Radiation therapy in early stage H
odgkin’s disease: long term

 results and adverse effects


