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Summary
Background

Hungary suffers from one of the highest levels of cancer morbidity, with over 700
new cases per 100000 inhabitants per year. This situation necessitates, among others, investigation of the current state of radiotherapeutic care, and its infrastructural and stafﬁng conditions.

Aim

The aim of this paper is to present the current state of Hungarian radiotherapy.

Results

Although the number of radiation treatments increased substantially between
1995 and 2003 (16544 vs. 26316), together with a considerable increase in the linear accelerator equivalent (LAE) value (15.9 vs 29.45), about one-third of the patients who would proﬁt from radiotherapy do not receive this form of treatment.
Radiotherapeutic care is provided at 13 centers in 7 geographical regions, with
widely varying infrastructural and stafﬁng conditions, characterized by a mean
LAE value of 4.2 (range: 0–8.45), a 1 LAE value for a mean of 343500 inhabitants (range: 0–731500), and a mean annual workload of 353 patients per radiation oncologist (range: 255–424), 532 patients per physicist (range: 255–911)
and 149 per radiation technologist (range: 71–300). These conditions result in
a waiting list of between 0 and 42 days for non-emergency cases and a mean of
260 radiotherapy-treated patients per 100000 inhabitants (range: 111–434) in
the different geographical regions, which is far below the expected Hungarian
value of 403 radiotherapy-treated cases/year.

Conclusions

Attainment of an adequate radiotherapeutic service with an acceptable waiting
time throughout Hungary requires the creation of 2 additional centers and the
reconstruction of 1 existing center, the provision of 9 new linacs, the replacement of 10 functioning telecobalt units with linacs, and increases of 54% in the
number of radiation oncologists, 51% in the number of physicists and 65% in
the number of radiation technologists.
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BACKGROUND
The infrastructure of Hungarian radiotherapy has
been improved considerably in the past decade.
However, this development has not eliminated
the existing deﬁciencies and there still remain
signiﬁcant interregional differences. In the 7 geographical regions of the country, with overall 10
million inhabitants, there are currently 13 radiotherapeutic departments (Figure 1); the workload, infrastructural and stafﬁng conditions of
these will be discussed separately. The data published here were gathered from the heads of the
individual departments and from the indices provided for the ESTRO QUART reports [1].

RESULTS

Figure 1. Regions and cities with radiotherapeutic departments.
Cities denoted in italics with white points are sites of planned new
centers or a center needing reconstruction.

Thirty per cent of Hungarian patients who
would profit from radiotherapy are not treated
Table 1. Total number of new cancer patients [2].
The annual number of patients requiring irradiation can be calculated from the morbidity data
to be found in the National Cancer Registry [2].
Tables 1 and 2 show the total number of new cancer cases and their distribution according to the
location of the disease in the past 5 years. Hungary
suffers from one of the highest levels of cancer
morbidity, with over 700 new cases per 100000 inhabitants per year. Consultations with epidemiologists and mathematicians suggest that there may be
some uncertainties (overestimation) in the reported data; thus the nationwide radiotherapy need
was calculated for an estimated 70000 new cancer
cases per year. In the future, however, it is essential
that the quality of the National Cancer Registry
data improve, as any planning should be based on
valid and accurate epidemiological facts.
The number of patients needing radiotherapy
can be calculated from the total number of new
cancer patients per year. Around 50% of all new
cancer patients require irradiation at some stage
of their disease. As at least 15% of these cases
need one or more subsequent series of radiotherapy during their clinical course, this must
also be taken into acount to determine the annual radiotherapy capacity requirements [3–5].
The number of patients treated with radiotherapy (Table 3) has increased signiﬁcantly in the
past decade, from 16544 in 1995 [4] to 26316 in
2003 (present report). This means that even in
2003 about one-third of the patients who would
have beneﬁted from radiotherapy were not irradiated (the projected value for 2004 is 30%). This
proportion of patients who required radiothera-
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Year

No. of patients

1999

70438

2000

84049

2001

76321

2002

76027

2003

75801

py, but who were not irradiated in 2003 reasonably reﬂects the deﬁciencies of the national radiotherapy infrastructure.
The National Cancer Registry [2] data and the
conventional radiotherapeutic demand indicate
that the number of cases requiring radiotherapy
is 403 per 100000 inhabitants per year. This level (Table 4) is attained only in the region served
by the capital (434 cases). However, it must be
mentioned that a signiﬁcant proportion of these
patients come from other geographical areas.
Among the regions, Western Transdanubia with
its 358 irradiated cases per year almost reaches
the statistically expected level. The other regions
do not treat an adequate number of patients, or
a certain proportion of the patients are irradiated in the region served by the capital. The situation is worst in Central Transdanubia (Figure 1),
with 1.1 million inhabitants, but with no radiation department at all.
Thus, about 30% of the cancer patients who
would beneﬁt from radiation therapy are not
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Table 2. Number of new cancer patients and their distribution in terms of the disease location [2].
Location of disease

1999

2000

2001

2002

2003

Thorax

8366

12699

12214

11658

11132

Breast

9795

9421

7448

8551

8400

13580

18297

17454

17008

16148

Genitourinary

8980

9352

8155

8611

10010

Head and neck

6752

6962

6215

5901

5728

CNS

1450

2272

2200

2209

2197

Hematological

3316

3882

3558

3120

3250

10585

12029

11108

11479

11409

Gynecological

4938

5239

4571

4229

4131

Orthopedic

1306

1654

1441

1509

1508

Other

1370

2242

1957

1752

1888

Total

70438

84049

76321

76027

75801

Gastrointestinal

Skin and melanoma

Table 3. Regional distribution of irradiated patients.
1995

Table 4. Numbers of irradiated patients per 100000 inhabitants
in the various regions in 2003.
2003

Estimated total no. of cancer patients

45000*

70000**

No. of patients requiring radiotherapy

25875

40250

No. of patients irradiated

No. of irradiated
pts per 100000
inhabitants

Regions

No. of irradiated
patients

Central Hungary

12296

434

Western
Transdanubia

3596

358

Southern Great Plain

3315

244

Central Hungary

7616

12296

Western Transdanubia

1639

3596

Southern Transdanubia

1134

2395

Southern Great Plain

1328

3315

Southern
Transdanubia

2395

244

Northern Great Plain

3169

3287

Northern Great Plain

3287
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Northern Hungary

1658

1427

Northern Hungary

1427

111

0

0

0

0

16544

26316

26316

260

9331 (36)

13934 (35)

Central Transdanubia
Total
Deﬁciency*** (%)

* Based on [4];
** Based on [2];
*** Number of patients requiring, but not receiving radiotherapy.
treated, this proportion exhibiting a very uneven regional distributions. The situation emphasizes the clear need for an improvement of
the national infrastructure. Moreover, the graduate and postgraduate education in oncology is
not fully adequate either, and colleagues in other specialities are often not sufﬁciently familiar
with the indications for radiotherapy, which leads
to a loss of patient referral.

Central Transdanubia
Total/mean

Unequal access to the radiotherapy
infrastructure
Not all patients can receive radiation therapy near
their homes: this is true in some cases for the total number of patients in a region, but additionally the geographical distribution of the centers
is inadequate. Further, easily accessible public
transportation to these departments remains an
unresolved problem.
The capacity of the radiotherapy equipment can
be best characterized by the linear accelerator
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Table 5. Linear accelelator equivalent values in diﬀerent regions.
LAE indices for the Hungarian regions

Regions
1995 [4]

Present report

Rate of increase

Southern Transdanubia

0.75

3.75

5

Southern Great Plain

1.75

6.5

3.7

Northern Great Plain

2.5

5.5

2.2

Northern Hungary

0.95

1.75

1.8

Western Transdanubia

2.25

3.5

1.6

Central Hungary

7.7

8.45

1.1

Central Transdanubia

0

0

–

Total/mean

15.9

29.45

1.9

Participation of the capital (%)

48

29

Table 6. Regional infrastructure of radiotherapy.
Regions

LAE value

No. of inhabitants per one LAE value

No. of centers

Southern Great Plain

6.5

209500

3

Southern Transdanubia

3.75

262000

2

Northern Great Plain

5.5

281000

2

Western Transdanubia

3.5

287000

2

Central Hungary

8.45

335000

3

Northern Hungary

1.75

731500

1

0

0

343500

13

Central Transdanubia
Total

0
29.45

equivalent (LAE) index (linear accelerator: 1,
cobalt machine: 0.75, betatron: 0.5 and cesium
machine: 0.2) [3,6]. The LAE index for Hungary
overall has recently improved signiﬁcantly, from
15.9 in 1995 [4] to 29.45 in the present report. It
is a very positive change that the provincial centers have developed much more rapidly than those
in the capital: the participation of the provinces
in the infrastructural development has increased
from 52% to 71% (Table 5). The currently existing 13 centers can be divided into 3 groups on
the basis of infrastructure: the National Institute
of Oncology and the Municipal Oncoradiological
Center at Uzsoki Hospital in Budapest, and the
Universities of Debrecen, Kaposvár and Szeged
are on an acceptable European level. Seven other departments approach this level, whereas
the condition at the Department of Radiology
and Oncotherapy at Semmelweis University
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(Budapest) are signiﬁcantly below these requirements. The current situation as compared with
that 9 years ago reveals marked progress: of the
11 centers functioning in 1995, only 1 could then
supply radiotherapy at an European level.
The current international standards [1] stipulate that the required LAE index for 10 million
inhabitants in well-developed countries is 50; this
means that there is a 40% deﬁciency in the national radiotherapeutic instrumentation in Hungary.
Hungarian radiotherapy faces the additional unresolved problem of the urgent replacement of the 10
telecobalt machines purchased in the late 1990s.
ESTRO QUART recommends one linear accelelator per 200000 inhabitants in well-developed countries, but in Hungary this level is
met (Table 6) only in the Southern Great Plain
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Table 7. Hungarian and international recommendations for the number of specialists as a function of the yearly workload.
International recommendations*
Staﬀ members

Hungarian recommendations [10]
Horiot et al. [11]

ICRP [12]

1/200–250 pts

1/250 pts

1/200–250 pts

Physicists

1/400 pts

1/600 pts

1/400 pts

Technologists

1/150 pts

1/60 pts

2–3/linac/shift

Radiotherapists

1/simulator

1–2/simulator/shift

1/brachytherapy

1/brachytherapy

(1 linac/209000 inhabitants). The situation is
close to acceptable in Southern Transdanubia
(1 linac/262000 inhabitants), while the worstequipped regions are Central and Northern
Hungary and Central Transdanubia.
The average number of megavoltage units per radiotherapeutic department in Europe is 2.6 [7]. If
the goal for the development of Hungarian radiotherapy for 2010 is to reach the infrastructural level
recommended in developed countries for 1994 (40
linacs per 10 million people; UNSCEAR [8]), 15
centers (40/2.6=15) are needed in Hungary instead
of the currently functioning 13. To determine the
best locations for the establishment of 2 new centers, the number of inhabitants, the length of the
waiting time (see later) and the geographical distribution of the existing departments must be taken into account. These factors suggest that the best
locations for the new centers would be Northern
Hungary and Central Transdanubia, in accord with
the consensus statement of the Hungarian College
for Radiotherapy and Oncology in December 13,
2001 [9]. At the same time, reconstruction of the
Budapest center at Semmelweis University (with
only a single cesium unit and one set of after-loading equipment) seems necessary. Semmelweis
University is the only Hungarian medical university without a modern radiotherapeutic infrastructure. In the absence of such instrumentation, the
university cannot expect to meet the standards required by graduate and postgraduate training, and
continuous medical education.

Unequal staffing conditions
The quality of the radiotherapy provided depends
to a major extent on the availability of an adequate
number of skilled personnel. Table 7 presents the
Hungarian and international recommendations
concerning the permitted workload for medical
staff (radiotherapists, medical physicists and technologists). The background of these recommendations is that a workload exceeding the suggested threshold has an appreciable negative impact
on the quality of the radiotherapy.

Unequal access to high-quality radiotherapy

If we consider the number of patients irradiated
in 2003 (26316), 105 physicians, 66 physicists and
175 technologists would be needed on the basis
of the national recommendations. However, only
74.5 radiation oncologists (the mean number is
5 per center, range: 2–13; some of the employed
personnel work as part-time employees), 49.5
physicists and 177 technologists were engaged in
this work (Table 8). Thus, in 2003 there was a considerable shortage of radiotherapists (29%) and
radiation physicists (25%). The number of technologists met the Hungarian recommendations,
but it must be mentioned that these recommendations prescribe a 2.5 times greater workload for
technologists as compared with the international recommendations. The present situation must
therefore be changed in the near future in order
to harmonize the workload with the international
standards (60 patients per year). To summarize,
the current workload of physicians, physicists and
technologists in Hungary is considerably above
the international recommendations.

The outcome of cancer depends decisively on
the stafﬁng conditions and on the length of the
waiting list; thus, numerical values of these factors must likewise be determinants in the planning of the location of radiotherapy units.

In the past 7 years, 14 specialists have left their
profession (possibly permanently). It is worthy of
note that half of them did so in Central Hungary.
If the loss involving women specialists on maternity leave is included, the ﬁgure reaches 21.
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Table 8. Number of specialists in 2003.
Radiotherapists
employed in
radiotherapeutic
centers*

Regions
Southern Great Plain

Qualiﬁed radiotherapists
not engaged in
radiotherapy**

13

Physicists

Technologists in external
radiotherapy

1

13

29

Southern Transdanubia

8.5

1

6

25

Northern Hungary

5

0

3

20

Western Transdanubia

11

1

7

27

Northern Great Plain

8

4

7

35

29

14

13.5

41

0

0

0

0

74.5

21

49.5

Central Hungary
Central Transdanubia
Total

177

* Including the number of part-time practitioners dealing with medical oncology;
** Including colleagues on maternity leave.
Table 9. Workload of staﬀ members in 2003*.
Regions

Radiotherapists*

Physicists

Technologists

Southern Great Plain

255

255

114

Southern Transdanubia

282

399

96

Northern Hungary

285

476

71

Western Transdanubia

327

514

133

Northern Great Plain

411

470

94

Central Hungary

424

911

300

0

0

0

353

532

149

Central Transdanubia
Mean

* Including radiotherapists with a medical oncology speciality.
In 2003, the average number of cancer patients
treated yearly per radiotherapist (Table 9) was
353 (range in the different geographical regions: 255–424 pts). The workload varied markedly among the regions and centers (the latter
data are not shown), but it exceeded the acceptable limit (250 pts per year) in almost all the regions, and was especially high in the Budapest
area (424 pts) and the Northern Great Plain (411
pts). This workload can be reduced by applying
residents (according to Flynn and Hussey, the
work of one resident is equivalent to 0.35 of that
of a specialist [13]). The real situation is much
worse, since the displayed data are not corrected
for the working time spent by the employed radiotherapists in teaching activities and administra-
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tive responsibilities. An additional distorting factor is that the activity of a noteworthy proportion
of the radiotherapists also includes the solving
of tasks of medical oncologists. A further problem is that practitioners who have qualiﬁed in
both radiotherapy and medical oncology sometimes devote comparatively little attention to radiotherapy. Although the inﬂuence of the above
factors can be estimated only approximately, the
data in Table 9 can be regarded as reﬂecting a
workload underestimated by 30–40%. The average workloads of radiation physicists and technologists are 532 and 149 patients per year, respectively. The ﬁgures relating to Central Hungary
and Western Transdanubia are especially high
(Table 9).
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Table 10. Desirable aims to be met by 2010.
Planned
value

Deﬁciency
No.

%

No. of irradiated patients

40250

13934

35

Max. waiting time (days)

10

32

>100

LAE index

40

11

28

No. of radiotherapy centers

15

2

13

Specialists

161

86.5

54

Physicists

101

51.5

51

Technologists

537

Staﬃng numbers

347

65

The effects of a work overload are manifested in
a reduced amount of time spent with the individual patients and a lower quality of the radiotherapy provided. Finally, the important role played
by each radiotherapeutic center in the education of the residents must be taken into considerations: a work overload clearly affects the level
of education of the young specialists (and that of
self-education), the consequences of which are
long-lasting and self-destructive.
Long waiting list
According to Mackillop et al, a delay in the onset of radiotherapy in the case of epithelial cancers decreases the rate of a positive outcome by
10% per month [14]. The waiting time inversely affects the quality of the radiotherapy. In the
national centers, the average waiting time for
non-emergency in- and outpatients is 2 weeks
(range: 0–6 weeks). The longest waiting times
are in Central Hungary, possibly due to the
lack of sufﬁcient radiotherapeutic departments
in Budapest and its neighborhood (Central
Transdanubia and Northern Hungary). The data
indicate a shortage of radiotherapeutic beds in
a number of centers (not shown). In such cases, an increase of the bed number seems absolutely necessary if the quality of the patient care
is to be improved.

ry, and the regional differences are substantial in both respects. The workload of the staff
is too high, again with considerable regional
differences.
Desirable aims to be met by 2010 (Table 10)
– A 25% development of the existing national infrastructure in order to attain the minimum international recommendation (UNSCEAR: 40
linacs for 10 million inhabitants) [8];
– An increase of the number of high-quality radiotherapeutic instruments;
– An increase of the numbers of the staff in all
specializations by a factor of 2 or more;
– A reduction of the waiting time for non-emergency cases to 10 days or less.
Most reasonable strategic developments
– The creation of 2 new radiotherapy departments (preferably in Northern Hungary and
Central Transdanubia) and reconstruction of
the department at Semmelweis University in
Budapest;
– Increases of the number of beds in departments
with long waiting lists for inpatients;
– Expansion of the radiotherapy infrastructure;
• The installation of 9 new linacs;
• The replacement of 10 existing telecobalt units
with modern linacs;
• The replacement of linacs, brachytherapeutic equipment and simulators older than 10
years;
– Improvement of the quality of radiotherapy;
• Increase of the number of staff;
• Increase of the level of education of the entire
staff;
• The purchase of devices for special irradiation
techniques.
Financial background needed for
improvements
– Purchase of equipment would be feasible if
amortization were taken into account in the
National Health Insurance Fund reimbursement policy;
– The creation of new departments would demand the provision of ﬁnancial support (private or state).

CONCLUSIONS AND AIMS
Fundamental deficiencies and negative factors
Neither the quality nor the quantity of the
radiotherapeutic infrastructure is satisfacto-

Achievement of the suggested aims would be of
major help in harmonizing the level of Hungarian
radiotherapy with that in more developed countries, in order to ensure the best available care for
all patients requiring radiotherapy [15–24].
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