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Whole abdominal irradiation in endometrial cancer - A single institution study
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Summary

Purpose: To examine the use of whole abdominal ir-
radiation (WAI) open field technique in patients with stage
11l endometrial cancer (EC).

Methods: Between 1993 and 2007, 26 patients (age
39-70 years, median 58) with stage Il EC (1114 15, IIIB 2,
1IIC 8) were treated with WAI after primary surgery. Five
(21%) patients had grade 1 disease, 18 (67%) grade 2 and 3
(12%) grade 3. In 2 (8%) patients a second laparotomy was
carried out before the radiotherapy (RT) referral. Ascites and
positive peritoneal cytology was present in 3 (15%) and 4
(20%) patients, respectively. After surgery, residua <2 cm in
the upper abdomen were left in 2 patients. WAI was delivered
using Co 60 anterior-posterior photon fields to encompass
the peritoneal cavity. In 84% of the patients WAI consisted of
30 Gy, delivered mainly in daily fractions of 1.5 Gy (81%), 5
fractions per week. For the remaining patients the dose was
25 Gy (8%) and 20 Gy (8%), respectively. After abdominal
RT, 85% of the patients were given a pelvic boost to reach
45 - 50 Gy with 1.8 Gy/fraction/day, using a Co 60 unit. In 5
(19%) patients boost to 45-50 Gy with 1.8 Gy/fraction/day

Introduction

EC,asacommon, invasive gynecologic malignan-
cy that kills thousands of women throughout the world
each year, represents a life-threatening disease and its
treatmentisrelated tonumerous challenges. In Bulgariait
has an annual mortality rate of2.1/100 000 women [1].

The use of RT in patients with EC may have the
form of preoperative irradiation, irradiation alone or
postoperative irradiation. Specific RT modalities have
changed significantly over time and depend on many

to other risk sites was also given. Two (8%) of 26 patients
received 2 cycles of platinum-based chemotherapy. The mean
follow-up time was 13.41 years.

Results: The treatment time ranged from 14-74 days,
median 48. The overall survival (OS) rate was 93% at 5, 10
and 14 years. Ten (38.5%) patients received their treatment
with no interruption, and in 16 (61.5%) patients RT was tran-
siently interrupted because of acute gastrointestinal and he-
matological toxicity. Neither grade 4 acute complications nor
mortality while receiving treatment were observed. Late side
effects (grade 2 gastrointestinal complications) developed
in 1 (5%) patient. During the observation period a second
primary malignancy was recorded in I patient.

Conclusion: WAI achieves a quite favorable 5- and
14-year survival rate with an acceptable risk of acute and
late side effects in properly selected patients with stage 111
EC. WAl as a sole or a part of combined treatment warrants
Sfurther investigation in patients with high-risk EC.
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factors, including technical aspects of the RT used and
local geographic practice patterns.

It is well known that during the last decades, with
the exception of ovarian tumors, WAl as alarge field tech-
nique and as a systemic therapy in oncology, alternative
to chemotherapy (CT), has found application inanumber
ofother oncological diseases susceptible to development
and dissemination in the abdomen. Among these the first
place belongs to the endometrial and cervical cancer, as
well as the primary tubal carcinoma [2-6].

As early as in the 1980s, a subset of patients with
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EC was identified as being at high-risk. This included
patients with high-grade lymphovascularinvasion, clear
cell and papillary serous histologic types or with posi-
tive adnexa and positive peritoneal cytologic findings,
who were at high risk of failing in the paraaortic nodes
and/or the upper abdomen for whom extended field or
WAI have been advocated.

During the last decades a number of clinical stud-
ies investigated the therapeutic potential of WAI as an
adjuvant treatment in high-risk EC patients. As early
as in 1985, Potish et al. proved its therapeutic possibili-
ties reaching 71% 5-year OS [7]. The prognostic impor-
tance of some of the above mentioned factors is also an
object of intensive investigation, for example the depth
of invasion, the existence of involved adnexa or posi-
tive peritoneal cytology as well as involved lymphatic
chains [8-10].

The aim of the present single-institution study
was to summarise the results of WAI open field tech-
nique used in patients with FIGO stage 111 EC during
the years 1993-2007.

Methods

Between 1993 and 2007, 26 FIGO stage Il EC pa-
tients were treated with primary surgery and postopera-
tive RT in the form of WAI open field technique at the
Medical University of Sofia. Data of the patients were
obtained from tumor registry, operative notes, pathol-
ogy, RT chartreviews, and CT flow sheets. Characteris-
tics of the patients based on the surgicopathologic find-
ings and the distribution of potential prognostic factors
are shown in Table 1.

The age distribution ranged from 39 to 70 years
(median 58). Histologically adenocarcinomas predom-
inated (n=18 / 69%). Five (21%) patients had grade 1
tumors, 18 (67%) grade 2, and 3 (12%) grade 3. In 2
(8%) patients a second look laparotomy was carried
out before the RT referral, which revealed macroscopic
residual disease <2 cm was left after surgery, the local-
ization of the residual disease being in the upper abdo-
men in both cases.

In first laparotomy ascites was presentin 3 (11.5%)
patients and in 46% of the patients peritoneal washings
were positive in 4 (15%) of them.

CA-125, chest X-ray and computed tomography
scan of the abdomen and pelvis were obtained pre- and
postoperatively as a baseline for future comparison.

The applied routine surgical interventions inall of
the patients consisted of total abdominal hysterectomy
with bilateral salpingo-oophorectomy. In a part of the
patients additional surgical procedures were carried

Table 1. Disease characteristics (n=26)

Characteristic Number of patients %
Stage

III [IIIA, 1B, II1IC] 26 100
Grade

1 5 21

2 18 67

3 3 12
Histopathology

Adenocarcinoma 18 69

Other 8 31
Second look laparotomy

Yes 2 8

No 24 92
Ascites

Yes 3 11

No 23 89
Peritoneal cytology

Positive 4 15

Negative 8 31

Inconclusive 14 54
Chemotherapy

Yes 2 8

No 24 92

out, including omentectomy, selective pelvic and para-
aortic lymph node sampling, cytologic examination of
ascites or peritoneal washings, thorough inspection of
the abdomen and pelvis, and targeted biopsies of sus-
pected metastases.

After surgery, patients were discussed at the mul-
tidisciplinary gynecologic oncology tumor board. Two
(8%) patients received 2 cycles of platinum-based CT.
Because of the nature of the study, CT was not givenac-
cordingtoaprogram orprotocol butaccording to the phy-
sician’s preferences.

The RT technique, with clinical target volume
(CTV)encompassing the entire peritoneal cavity, was as
follows: parallel opposed anterior-posterior fields, ex-
tended source-surface distance (SSD), whole abdominal
Co 60 photon fields delivered indaily fractions of 1.0-1.5
Gy (with most frequent application of 1.5 Gy / 81%), 5
fractions per week. The field borders extended from 1.5
cmabove the diaphragms in quiet expiration, to 1 cm be-
low the inferior aspect of the obturator foramen. Later-
ally the fields extended beyond the peritoneal reflection.
Anterior/posterior kidney and hepatic shields were in-
troduced at 16-20 Gy to maintain the total kidney and
hepatic dose at less than 20 Gy. In 84% of the patients,
the dose delivered was 30 Gy to the whole abdomen, and
for the remaining the dose was 25 Gy (8%) and 20 Gy
(8%), respectively. In22 (85%) patients subjected to WAI
open field technique, the pelvis was then given an addi-
tional dose, using most frequently 1.8 Gy/fraction (58%)



to reach a total pelvic dose of 45-50 Gy. Except in the
pelvis, in 5 (19%) patients a boost was delivered to risk
sites, also varying between 45 and 50 Gy. In most of the
cases these were paraaortic lymphatic chains.

All patients were analyzed with regard to acute and
late toxicity. Acute toxicity was recorded according to the
commontoxicity criteria(CTC)[11]and late toxicity was
classified according to the Radiation Therapy Oncology
Group (RTOG) and the European Organization for Re-
search and Treatment of Cancer (EORTC) guidelines
[12]. Patients were evaluated for general tolerance and
side effects weekly during RT. Antiemetic, antidiarrheal
or other symptomatic medications were prescribed asre-
quired. Complete blood counts were obtained at least 2
times weekly, and daily ifnecessary. RT was temporarily
withheld ifthe absolute neutrophil count was <1 x 1 0°/L
or the platelet count <50 x 10°/L.

Statistical methods

Demographics and disease characteristics were
summarized using descriptive statistics. OS, measured
from the date of entry into the treatment protocol un-
til death of any cause, was estimated according to the
Kaplan-Meier method [13].

Results

The mean follow-up time was 13.41 years (range
0.29-14.15). The treatment time ranged from 14-74
days (median 48). The estimated 5-, 10-, and 14-years
OS rate was 93% (Figure 1).

During the whole period of clinical observation
(more than 50% of'the patients survived 13 years) only
one patient died at the third year. The rest of the patients
are alive and with no evidence of disease.

Unfortunately, it was not possible to analyse the
OS according to individual prognostic factors known
in the relevant literature due to the small number of
the observed cases. The fact that only one of all the 26
cases had a lethal outcome represented an additional
restriction.

All patients were analyzed with regard to the most
frequently observed and discussed acute and late gas-
trointestinal and hematological toxicity. Ten (38.5%)
patients received their treatment with no interruption,
and in 16 (61.5%) patients RT was temporarily inter-
rupted because of acute toxicity. Treatment interruptions
were for a median of 11 days (range 4-31). Reasons for
interrupting treatment were gastrointestinal toxicity in
3 (19%) patients, hematological toxicity in 10 (62%)
and other reasons (allergic dermatitis, hernia and lower
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limb phlebothrombosis) in 3 (19%). Most patients ex-
perienced grade 1 or 2 nausea or diarrhea or both during
WAL Control of the clinical symptoms was realized with
antiemetic and antidiarrheal drugs. In 5 (56%) patients
interruption was due to neutropenia (grade 1-3), in 3
(33%) to thrombocytopenia (grade 2-3) and in 1 (11%)
toanemia(grade 1). Neither grade 4 acute complications
nor mortality while receiving treatment were observed.
Patients were carefully monitored during RT, and there
were no serious consequences such as sepsis or hemor-
rhage. None of the patients required blood transfusion
during treatment. All of these toxicities resolved upon
cessation of treatment.

Lateside effects developedin 1 (5%) patient (grade
2 gastrointestinal complication). Due to stage I1I EC this
patient was subjected to WAI open field technique in
1999. Several months after completion of the treatment,
after an error in nutrition, she complained of heavy con-
stipation, which imposed the introduction of a strict hy-
gienic-dietary regime and laxative medication. These
complaints persisted during the whole period of the clin-
ical observation and required the application of twice re-
peated colonoscopy (in2004 and 2006) aiming at the de-
tailed examination of the status of the colon. Deformed
vascular outline was established as in chronic postradia-
tion proctitis, with normal lumen, without injury and
without active alterations as of the present moment. Till
the end of the clinical observation the patient had persis-
tent heavy constipation, requiring strict adherence to the
dietary regime.

One patient with WAI in 1993 developed 6 years
later an infraorbitally situated basal cell skin carcinoma.
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Figure 1. Overall survival of stage III endometrial cancer patients
with whole abdominal irradiation.
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Discussion

Chemotherapy, RT, or both have been added after
surgery inan attempt to improve survival in patients with
EC. However, the survival benefit to patients from such
multimodality therapy remainsuncertain. Despite the fact
thatretrospectivereviews have documented pelvic failure
rates ranging from 15 to 20% in patients with high-risk
uterine-confined EC who havereceived no orinadequate
RT, the role of RT has been questioned [ 14].

In high-risk EC patients the role of WAI as an ad-
juvant treatment carried out independently or in combi-
nation with CT has been an matter of investigation for
decades. The treatment results achieved by means of
WAI during the last decade of the past century are of the
order of 35% 5-year OS [15]. Current authors continue
the research to this direction and in the first years of the
21st century published papers report 3- and 5-year OS
of 77 and 65%respectively in patients with stage [1Ic EC
[8-10]. The therapeutic potential of WAI applied either
alone or combined with CT is also under investigation
[14-17]. Results reported by GOG are of special inter-
estinthisrespect with the randomization of422 patients
withstage [Iland [V EC treated with WAL or 7 courses of
cisplatin/doxorubicin (AP) combination chemotherapy
[18]. The hazard of death relative to WAI adjusted for
stage was 0.67 (95% CI1 0.51-0.89; p<0.01) witha 11%
predicted difference in the percent alive at 24 months
(WALI: 59%, AP: 70%) in favor of CT, which was how-
ever accompanied with considerably higher toxicity.

The therapeutic results obtained by our single-in-
stitution study in patients with high-risk stage [Il EC are
impressive (93% 5-,10-and 14-year OS). Theseresults
are of the highest cited in the available to us literature
(Table 2) [8,10,19,20].

Analysis of the OS in high-risk EC according to
known single prognostic factors could notbe carried out
because of the small number of our cases and also be-
cause there was only one case with lethal outcome.

A number of other clinical studies investigate the
impact of patient-, tumor- and treatment-related charac-
teristics on the achieved therapeutic results in EC. Some
authors determine the patient age as independent prog-
nostic factor [8,14,21]. Using univariate analysis they
prove thatadvanced age correlates with inferior disease-
free survival (DFS) and local tumor control.

The impact of disease stage in EC is also a field of
scientific interest and research by the international on-
coradiological community [ 14,21,22]. Forexample, ac-
cording to Greven et al. pathologic stage Il patients had
significantly worse DFS than stage I patients [14]. The
attention of many authors is focused mainly in stage 11
patients, considering those with involved pelvic and/or

Table 2. Overall survival in patients with endometrial cancer

Overall survival

% Years Authors [Reference]

53 5 Roseetal, 1992 [20]

75 5 Konski etal, 1996 [19]
72 5 Nelson etal, 1999 [10]
65 5 McMeekin et al, 2001 [8]
93 Sand 14 Present study

paraaortic lymphatic chains (I1IC), as well as those with
involved adnexaand/or positive cytology (I11A, as were
all of our patients) to be in particularly high-risk.

Among EC, uterine papillary serous carcinoma,
which is accepted as the most aggressive variant of EC,
occupies a special place. The majority of stage [ patients
have extrauterine dissemination during surgical treat-
ment [23]. Asignificant part of patients recur after treat-
mentintheabdomen, pelvis or vagina. The achieved sur-
vival rates are most often 35-50% for I - Il and 0-15% for
[II-1V stage, respectively [24]. Anumber of present-day
authors recommend WAI as an adjuvant treatment in all
stages of the papillary serous carcinoma [24-27]. How-
ever, the highest therapeutic effect of WAI is observed
in patients with early clinical stage of this tumor, with
or without positive peritoneal cytology. Clear cell EC
alsoisamatter ofinvestigation concerning the therapeu-
tic possibilities of WAI, with contradictory conclusions
about its role so far [21,28].

In contrast to ovarian cancer, in the majority of the
clinical studies of EC no prognostic impact of disease
grade has been observed [§].

From the rest of EC characteristics, involved lym-
phatic chains and serosal involvement turn out as signifi-
cant prognostic factors [9,22]. According to Ashman et
al. patients with serosal involvement have considerably
better survival than those with serosal and another ex-
trauterine involvement (41.5%:20%, p=0.04) [22]. Is-
sues of research are also bilateral adnexal involvement,
capsular penetration of adnexal formation, presence of
ascites or of dense adhesions between the tumor and pel-
vic organs. According to some authors positive perito-
neal cytology together with involved lymphatic chains
exerts considerable negative impact on OS and relapse-
free survival (RFS) in EC[10].

Up until now there are some unclear points about
whether the possibility of implementing optimal sur-
gical treatment depends on certain biological tumor
characteristics or is an independent prognostic factor
perse. However, itis well known that the magnitude of
residual disease is of prognostic importance in female
malignant neoplasms.

In our study, only 2 patients had small-sized (<2



cm) abdominal residual disease, 3 patients were with
ascites and 4 with positive cytology. For this reason we
werenotable to prove the prognostic importance of these
factors in our patient population.

At the background of the indisputable achieve-
ments of the multimodality treatments of malignant dis-
eases, late complications emerge still more distinctly as
one ofthe major problems of modern oncology. Itis also
especially important to take under consideration the late
side effects of the performed treatment on the develop-
mentofsecond primary malignancy. The mechanisms of
carcinogenesis aftermultimodality treatments of patients
with malignant neoplasms are complex and still poorly
understood. On the basis of our modest experience we
may summarize that the established acute and late tox-
icity, and second primary malignancy in the patients of
our study, who were subjected to multimodal treatment,
includingalso WAl openfieldtechnique, are similar with
respect to frequency and clinical manifestation to those
reported in the relevant literature [29-35].

We consider that at the present stage of develop-
ment of the oncological practice, there is still no clear
concept about the optimal therapeutic option for high-
risk EC patients. When developing a therapeutic strat-
egy for them, as well as for any new case of malignant
neoplasm, optimal effectiveness with minimal early
and late toxicity have to be sought for. WAI alone or as
partof combined treatment is one treatment option that
cannot be neglected.

We conclude that WAT achieves a most favorable
5-and 14-year survival rate with acceptablerisk ofacute
and late side effects in properly selected patients with
stage III EC. WAI alone or as part of combined treat-
ment warrants further investigation in patients with
high-risk EC.
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