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Abstract
Introduction: The traditional indications for adjuvant pelvic radiotherapy (RT) for Interna-

tional Federation of Obstetrics and Gynecology (FIGO) stage Ib1 lymph nodes-negative cervix
carcinoma following radical surgery based on histopathological factors, such as deep stromal
invasion and lymphovascular space invasion (LVSI), were often inconsistently applied. The
perceived risk of relapse was subjectively determined. This pilot study attempts to determine if
the treatment outcome will be affected when the indication for RT is based on the Gynecologic
Oncology Group (GOG) Risk Score (RS) and the field of adjuvant RT is tailored to the RS.
Materials and Methods: From 1997 to 1999, 55 patients with FIGO stage Ib1 lymph nodes-
negative cervical carcinoma limited to the cervix were prescribed RT following radical surgery,
based on their RS, as follows: RS <40, RT is omitted; RS >40 to <120, modified (smaller) field
RT; and RS >120, standard field pelvic RT. Their incidence and site of recurrence were compared
with a similar cohort of 40 patients who were treated prior to 1997. Results: Prior to 1997, of the
40 patients, 10 patients were given standard field RT. There were 2 (5%) recurrent diseases. The
mean duration of follow-up was 61.6 months (range, 1 to 103 months). The RS of 23 of the 30
patients who were not given RT were available. The mean RS was 22 with 5 patients having a
score of >40. From 1997 onwards, of the 55 patients, 28 (51%) did not require RT, 13 (23%) were
treated with modified (smaller) field RT and 14 (26%) were given standard field RT. There were
2 (3.6%) cases of relapse. The mean duration of follow-up was 36.4 months (range, 5 to 60
months). All patients with a RS of <40 did not suffer any relapse. Their survival outcomes were
better when compared to patients who did not have any RT in the GOG Study. Conclusions: The
results of this study indicated that postoperative adjuvant RT given to patients with a high GOG
RS of >120, significantly improved their 5-year recurrence rate and disease-free survival, as
compared with the similar group of patients who were without adjuvant therapy in the GOG
study. Patients with a GOG risk-score of <40 may be safely spared from adjuvant pelvic RT. The
current treatment protocol did not compromise the outcome in patients, compared with the use
of a less precise treatment protocol in the past.

Ann Acad Med Singapore 2004;33:467-72

Key words: Cervix, Modified field, Radiotherapy, Small field, Wertheim’s hysterectomy

Introduction
Although no significant survival difference exists between

primary surgery and radiotherapy (RT) for the treatment of
FIGO stage Ib cervical cancer, radical surgery is the preferred
modality of treatment as conservation of the ovarian and

vaginal function is of prime importance.1-4 It also allows the
study of prognostic histopathological factors, indicating
the risk of treatment failure. Conventionally, patients deemed
to be at a high risk of recurrence are given adjuvant therapy
with the intention of improving their outcome, although its
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contribution to improved survival is controversial. Patients
with lymph nodes involvement, parametrial invasion and
positive surgical margins,5-14 are usually given postoperative
adjuvant therapy. For patients without these risk factors,
which account for half of total early-stage cervical cancer
recurrences,15 the traditional indications for postoperative
adjuvant pelvic RT include large clinical tumour size, deep
cervical stromal invasion and the presence of
lymphovascular space invasion (LVSI).5,9,14 However, such
indications were often subjective and inconsistently applied.

The study by the Gynecologic Oncology Group (GOG)5

had shown that in patients with negative nodes, but have a
combination of these factors, the 3-year risk of recurrence
could be as high as 41%.5 A prognostic risk score (RS)
using the clinical tumour size, LVSI and fractional depth of
tumour invasion classified patients into low- (RS <40),
intermediate- (RS 40 to 120) and high-risk group
(RS >120). A RS >120 is correlated with a 41% risk of
recurrence, while the intermediate-risk group has a 20%
risk of recurrence.5 Therefore, it may be justifiable to give
patients in the moderate- and high-risk groups adjuvant
therapy after surgery.

Since 1997, we have standardised the indication for
postoperative adjuvant RT for patients with FIGO stage Ib
cervical cancers, who were found to have diseases confined
to the cervix, negative lymph nodes, negative surgical
margins and negative parametrial invasion following radical
surgery, by employing the prognostic scoring system
described above.

As a large majority (87%) of recurrences occur at the
vaginal vault and paravaginal tissue,15 patients with
intermediate RS may be treated with a reduced field of RT,
with the aim to reduce RT-related morbidity.1,15-17 A smaller
field pelvic radiation was shown to have significantly less
major complications than standard field RT, without
affecting the clinical outcome.15 Patients in the high-risk
group will be treated with the standard field RT.

This pilot study aims to determine the patient outcome
using this treatment approach and the safety and efficacy of
a modified (small) field RT.

Materials and Methods
This is a prospective study involving all patients with

FIGO stage Ib cervical carcinoma diagnosed and treated at
the Gynaecological Cancer Centre (GCC) in KK Women’s
& Children’s Hospital (KKH), Singapore, between January
1997 and December 1999. All patients were treated by
Piver class 3 radical hysterectomy and pelvic lympha-
denectomy.18 Patients with histopathological findings that
showed clear surgical margins, negative parametrial
invasion and negative lymph nodes were included in the
study. All histopathological results were presented and

evaluated at our weekly Tumour Board meeting.
Since 1997, our centre has instituted a protocol for the

indications and field of postoperative adjuvant RT based on
the GOG RS. Patients were categorised into low-risk (RS
<40), intermediate-risk (RS 40 to 120) and high-risk (RS
>120) groups according to the GOG prognostic scoring
system.5 Patients with a low RS would not be given any
adjuvant therapy. Our standard postoperative pelvic RT
includes external beam RT and vaginal brachytherapy. The
external beam pelvic RT is given using a 3-field technique
to a total dose of 45 Gy in 25 fractions over 5 weeks. This
is followed by vaginal vault brachytherapy, given in 2
fractions of 5 Gy each, prescribed to 0.5 cm from the
surface of the vaginal cylindrical applicator using a high-
dose rate technique. Patients with an intermediate RS were
given a smaller modified field pelvic RT, where there is a
reduction in the superior (lower sacroiliac joint) and lateral
borders (1.5 cm inside the pelvic sidewall) to avoid
irradiating the iliac chain of lymphatic channels. Those
with a high RS received standard field pelvic RT.

Incomplete case records, patients who defaulted or who
did not comply with the prescribed treatment were excluded.
We analysed the data of patients treated between 1993 and
1996 (before the implementation of the current management
protocol) and compared the results with that of patients
treated in the period 1997 to 1999. Their complete
histopathological reports were re-evaluated and
retrospective re-scoring was done based on similar criteria.5

RT-related complications and toxicity were analysed using
the French-Italian glossary of complications.19 The sites of
recurrence, clinical presentation and disease-free intervals
were documented in patients who developed recurrence of
disease. The Kaplan and Meier20 survival curves for the
various categories of patients were compared using the log-
rank test.

Results
There were 275 cases of FIGO stage Ib cervical carcinoma

treated at our centre from January 1993 to December 1999;
140 cases were treated between January 1993 and December
1996 (4 years), and 135 cases were treated from January
1997 to December 1999 (3 years). Thirty-five (12.7%)
patients had FIGO stage Ib2 diseases. Table 1 shows their
treatment and histopathological outcomes and Table 2
denotes the characteristics of the patients and their diseases.

Ten (25%) patients had postoperative standard field RT,
while 30 (75%) patients did not. The main indications for
adjuvant RT were LVSI and/or deep stromal invasion in 7
out of 10 cases.

Based on histopathological reports, we were able to
calculate the GOG RS for 33 patients: 23 in the surgery-
only group and 10 cases in the adjuvant RT group (Table 1).
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In the surgery-only group, the mean GOG RS was 22.3 and
5 patients had scores of >40. The mean GOG RS for
patients who had adjuvant RT was 66. One had a score of
<40 and 2 had >120. Based on the current indication
criteria using the GOG risk scoring system, 14 patients,
instead of 10, would have been given adjuvant RT.

The mean follow-up period was 61.6 months; 59.7 months
(range, 1 to 103 months) in the surgery-only group and 74.3
months (range, 56 to 92 months) in the RT group.

Of the 60 patients who had negative lymph node, free
surgical margin and no parametrial invasion on histology,
5 were excluded from the study because of default and
failure to comply with the treatment protocol. For the 55
patients included in the study, 28 (51%) did not have
adjuvant RT, 13 (23%) had modified (small) field RT and

14 (26%) were given standard field RT. Their mean GOG
RS are shown in Table 1.

The mean follow-up period was 36.4 months (range, 5 to
60 months); 34.6 months (range, 5 to 50 months) in the
surgery-alone group, 35 months (range, 6 to 54 months) in
the modified (small) field RT group and 38.6 months
(range, 25 to 60 months) in the standard field RT group.

Overall, including those with positive lymph nodes/
surgical margin/parametrium, postoperative RT was given
to 64% (59/92) of patients treated surgically.

RT-related morbidity was graded using the French-Italian
glossary of complications (Table 3).20 The morbidity was
compared between small field and standard field RT. There
was no grades 3 and 4 radiation morbidity in both groups.

Lymphoedema was the most common complication in
the small field RT group, but are mild in severity. In the
standard field RT group, minor rectal symptom, mainly
per-rectal bleeding, was the most common complication
encountered. The overall morbidity in both groups is minor
and required only a short course of treatment.

Survival and Disease-free Survival
Between 1993 and 1996, there were 2 (5%) recurrences.

Their disease-free interval was 57 months and 40 months,
respectively. The first patient had extra-pelvic recurrences
involving the para-aortic lymph nodes, lung and liver. She
died of the disease 6 months after diagnosis. The second
patient had local vaginal wall recurrence and was treated
with pelvic radiation. She was still alive with no evidence
of disease at the time of writing. Adjuvant RT was not given
following her initial surgery and her GOG RS was 82
(intermediate RS).

In the study group (1997 to 1999), there was no recurrence
or death from disease reported in the surgery-only group. A
total of 2 (3.6%) recurrences were reported. One patient
was from the modified field RT group who had a GOG RS

Table 1. Treatment of Patients with FIGO Stage Ib Cervical Carcinoma

Variable 1993 to 1996 1997 to 1999
(n = 140) (n = 135)

Primary radical surgery 88 (63%) 92 (68%)
Negative lymph node, clear 40 60*
   margin and parametrium
No RT 30 (75%) 28 (51%)
Mean GOG RS 22.3 (1-147)† 9 (1-35.5)
Small field RT - 13 (23%)
Mean GOG RS 65 (41-75)
Standard field RT 10 (25%) 14 (26%)
Mean GOG RS 65 (1.7-156.6)‡ 169 (123-306)

FIGO: Internationational Federation of Obstetrics and Gynecology; GOG:
Gynecologic Oncology Group; RS: risk score; RT: radiotherapy
* include 5 default cases
† calculation based on 23/30 cases
‡ calculation based on 10/10 cases

Table 2. Patients’ Characteristics

Variable 1993 to 1996 1997 to 1999
(n = 40) (n = 55)

Ethnic race
Chinese 35 (87.5%) 50 (91%)
Malay 1 (2.5%) 5 (9%)
Indian 2 (5%) 0 -
Others 2 (5%) 0 -

Age (years)
21-30 2 (5%) 1 (2%)
31-50 28 (70%) 33 (60%)
51-70 10 (25%) 21 (38%)

Mean tumour size (cm) 2.1 -
Histological type

Squamous cell carcinoma 29 (72%) 35 (64%)
Adenocarcinoma 11 (28%) 17 (31%)
Adenosquamous carcinoma - 3 (5%)

Histological grade
1 11 (28%) 20 (36%)
2 20 (50%) 22 (40%)
3 9 (22%) 13 (24%)

Table 3. Radiation-related Morbidity of Modified (Small) Field and
Standard Field Radiotherapy Groups*

Morbidity Standard field RT Modified field RT
(n = 14) (n = 13)

Grades 1 & 2
Lymphoedema grade 1 3 (21%) 4 (31%)
Lymphoedema grade 2 1 (7%) -
Rectum 5 (36%) 2 (15%)
Bladder 3 (21%) 3 (23%)
Non-specific abdominal symptoms 2 (14%) 1 (7%)

Grades 3 and 4 0 0

RT: radiotherapy
* Grading is based on the French-Italian glossary of complications,22

except for lymphoedema which is based on the International Society of
Lymphology.23
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of 81. She developed liver metastasis after a disease-free
interval of 9 months and died 6 months after diagnosis of
the recurrence. The second patient who developed a relapse
was from the standard field RT group, with a GOG RS of
153. The disease recurred at the pelvic sidewall after a
disease-free interval of 7 months. She died 18 months after
diagnosis of recurrence.

There was no significant difference in recurrence rates
between the 2 study periods, nor was there any significant
difference in the 3-year (the follow-up for 1997 to 1999 was
<3 years) disease-free survival between the 2 groups (Fig.
1).

Figure 2 shows the disease-free survival curves for
patients with a GOG RS of >120 (high risk) and treated
with standard field RT. Figure 3 plots the disease-free
survival curve for patients with a GOG RS of 40 to 120
(medium risk) and treated with modified field RT. There
was a clear difference in disease-free survival between our
patients with GOG score of >120 treated with standard
field RT and that of a similar risk group in the GOG study
that did not receive any adjuvant therapy.

Discussion
FIGO stage Ib cervical carcinoma may be treated either

by radical surgery or RT. Both approaches have a 5-year
survival rate ranging from 87% to 92%.1,21 Radical
hysterectomy has the advantages of preserving the gonadal
and vaginal function, especially in young and sexually
active women. Surgery allows detailed histopathological
study of the cancer and status of the lymph nodes, which is
the most important prognostic factor for survival. About
65% of our patients with FIGO stage Ib cervical carcinoma
were treated with primary radical hysterectomy.

When the disease extends beyond the cervix or had
metastasised to the lymph nodes, the employment of
adjuvant RT – either alone or concurrently with
chemotherapy – is less controversial to reduce the risk of
pelvic relapse, although significant improvement in overall
survival outcome is less clear.5-7,9,11-13 In general, adjuvant
RT is given for positive lymph node and surgical margins
in about 30% of patients.22

Two-thirds of our patients had disease confined to the
cervix and without lymph node metastases. Such patients
had accounted for half of all early-stage cervical cancer
recurrences.23 Previously, the indications for pelvic RT
were less precise at our centre, and in many other centres
as well. They include large clinical tumour size, deep
cervical stromal invasion and the presence of LVSI.5,9,14

The decisions were often subjective and inconsistently
applied in all cases.

Our study confirmed that the decision to employ adjuvant
RT has not been consistent. In the surgery-only group,
while the mean GOG RS was 22.3, 5 patients had scores of
>40, which is at a higher risk of relapse compared with
those having a score of <40 as shown by Delgado et al.5

Similarly, while the mean GOG RS for patients who had
adjuvant RT was higher at 66, the variance was large with
1 patient having a RS of <40 and 2 having a RS of >120.

We attempted to answer 3 questions. Firstly, did our
patients who are at a high risk of having a relapse (GOG RS
>120) derive the same survival benefits from having
adjuvant pelvic RT as shown by the GOG study? Secondly,
can we define a more precise and reliable indicator that can
be consistently used to identify patients who can be safely
left alone without having further pelvic RT? Finally, for
patients deemed to be at a higher risk of pelvic relapse, can

Fig. 1. Comparison of disease-free survival between 1993-1996 and 1997-
1999.

Fig. 2. Disease-free survival for stage Ib cervical carcinoma with a GOG
RS >120 and treated with a standard field RT compared with that of the GOG
study.
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we tailor the field of the pelvic radiation without
compromising the chance of cure based on current treatment
regimen of a standard field pelvic RT?

First, similar to a previous study,15 our results showed
that postoperative adjuvant RT given to patients with a high
GOG RS >120 significantly improved their 5-year
recurrence rate and disease-free survival (Fig. 2). The risk
of recurrence in a similar group of patients without adjuvant
RT in the GOG study5 was 41%. The follow-up period of
our study was shorter and the risk of recurrence was 7.1%.
Our result is similar to the study by Kridelka et al,15 which
had a recurrence rate of 5% in a cohort whose mean follow-
up period was 32 months (range, 12 to 60 months). Similar
results were also reported by other investigators,9,14,15

including a randomised study14 that showed that the risk of
recurrence was significantly reduced by 44% in patients
treated with RT (P = 0.019).

Secondly, in our treatment protocol, pelvic RT was
withheld if the GOG RS <40. The mean RS for the 28
(51%) patients in the cohort treated from 1997 to 1999 was
a low 9.4 (range, 1 to 35 months). None of the patients
developed a pelvic recurrence after a mean follow-up
period of 34.6 months (range, 5 to 50 months). If this result
is maintained, the cut-off RS of 40 may be used to safely
exclude a patient from undergoing adjuvant pelvic RT.

Thirdly, the role of adjuvant RT in the intermediate-risk
group, defined as having a GOG RS of between 40 and 120,
is more controversial. The risk of a recurrence within 5
years, without adjuvant treatment, was 20%.5 In our study,
it was 7.7% when a smaller modified field of pelvic RT was
used. However, the GOG5 study appeared to show an
improvement. A definitive conclusion could not be inferred
from a retrospective comparison of 2 different study cohorts

with different sample sizes; our study cohort was much
smaller. A prospective randomised controlled trial is
necessary to define the exact role of adjuvant RT in
intermediate-risk patients.

Two concerns were raised in this study. Firstly, are we
over-prescribing RT when the indication is arbitrary?
Secondly, more radiation-related morbidity may result
from such treatment policy. We observed an increase in the
use of postoperative pelvic RT for patients with FIGO stage
Ib cervical cancer, confined to the cervix, from 25% in
1993-1996 to 50% in 1997-1999 (Table 1). Although the
inherent differences between the 2 unmatched cohorts, in
terms of patients’ and tumour characteristics, may be
contributive, there is genuine concern on our part as to
whether the introduction of modified field RT for patients
with an intermediate GOG RS of between 40 and 100 is
largely responsible. The latter accounted for half of RT
given in the 1997-1999 cohort. If it was withheld and given
only to patients with a high GOG RS >120, the RT rate
would have remained unchanged.

There is no ideal rate of adjuvant RT, but only an ideal
treatment protocol that will result in the best survival
outcome at the lowest possible cost of life-limiting morbidity.
The mean rate of adjuvant RT in 5 previous studies was
18% (range, 9% to 35%).24-26 These were standard field
pelvic RT. The rate of grades 3 and 4 postoperative
radiation-related morbidity, usually of the gastrointestinal
and genitourinary systems, was reported by many studies to
be as high as 10% to 12%.14,15,27-29 The introduction of
modified field RT is a relatively new attempt to find the
right balance between treatment outcome and morbidity
for patients with an intermediate GOG RS. Therefore, a
prospective randomised controlled trial is essential to
determine whether the use of such adjuvant RT for this
group of patients is justifiable.

Regarding morbidity, we found that in both standard
field and small field RT, none of our patients developed
major morbidity (grades 3 and 4). Minor morbidity seemed
to be slightly higher (36% versus 15%) in the standard field
RT group. All minor radiation morbidity was self-limiting
or required a short course of treatment. However, it is far
too premature to conclude that modified field RT is safer
than standard RT. A longer duration in follow-up is
necessary to observe any differences in long-term morbidity.

As for relapse, 1 patient treated in 1993-1996 developed
a pelvic recurrence and had a GOG RS (calculated
retrospectively) of 81. In this case, a modified field pelvic
RT would have been indicated based on current criteria.
However, whether RT would have prevented the relapse is
entirely speculative. Due to the small sample of the present
study, a definite conclusion on survival outcome could
not be made.

Fig. 3. Disease-free survival for stage Ib cervical carcinoma with a GOG RS
of 40 to 120 (intermediate risk) treated with a modified (small) field RT
compared with that of the GOG study.5
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Conclusion
Our study indicated that postoperative adjuvant RT given

in patients with a high GOG RS >120 significantly improved
their 5-year recurrence rate and disease-free survival,
compared with a similar group of patients who did not
receive adjuvant RT in the GOG study.5 Patients with a
GOG RS <40 may be spared adjuvant pelvic RT. The
current treatment protocol did not compromise the outcome
of patients compared with the use of a less precise treatment
protocol in the past.

This study enables us to further refine and define the role
of adjuvant pelvic RT for FIGO stage Ib cervical carcinoma
using precise risk profiles, especially for patients with
intermediate GOG RS. Standardisation of treatment protocol
will improve evidence-based decision-making, minimise
inconsistency and reduce the risk of inappropriate treatment
and potential litigation problems.
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