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Abstract

Objective: The aim of this study was to determine possible impact of routinely scheduled 
biopsies and more radical surgery for residual central disease in locally advanced cervical 
cancer after (chemo)radiation.
Methods: Data were analyzed of a consecutive series of cervical cancer patients (FIGO 
stage IB1-IVA) treated with (chemo)radiation between 1994-2011. Patients underwent 
gynecologic examination with biopsies 8-10 weeks after treatment. Since 2001 larger bi-
opsies by electric loop excision were taken and more radical surgery (type III hysterec-
tomy or exenteration) was performed for central residual disease. Primary outcome was 
locoregional recurrence. Secondary outcomes were treatment-associated morbidity and 
disease-specific survival.
Results: Primary (chemo)radiation was given to 491 cervical cancer patients, 345 pa-
tients had a post treatment biopsy. Viable tumor cells were identified in 84 patients and 
61 patients were eligible for salvage surgery. Residual disease after (chemo)radiation 
was an independent poor prognostic factor (HR 3.59; 95%-CI: 2.18-5.93, p<0.001). After 
2001 larger biopsies were more frequently taken (29% vs. 76%, p<0.001) and in patients 
without viable tumor cells, locoregional recurrence after 2001 decreased from 21% to 
10% (p=0.01). After 2001 more patients underwent more radical surgery (46% vs. 90%) 
(p<0.001). Locoregional recurrence after surgery before 2001 occurred in 6/13 (46%) pa-
tients, comparable to 19/48 (40%) (p=0.67) after 2001. More radical surgery was not as-
sociated with improved disease specific survival (HR 0.84; 95%CI 0.20-3.46; p=0.81), but 
did result in significantly more severe morbidity.
Conclusion: More radical surgery in patients with (minimal) central residual disease iden-
tified by routine biopsy 8-10 weeks after (chemo)radiation does not improve survival and 
should not be recommended. 
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Introduction

The value of routinely performing adjuvant postradiation hysterectomy in cervical cancer 
patients has been debated 1. In 2003 Keys et al. published a randomized clinical trial that 
compared patients treated with radiation therapy followed by a routine hysterectomy to 
patients treated with radiation therapy alone. A marginally better 5-year recurrence free 
survival (62% vs. 53%) without improved overall survival was shown. Almost half of the 
patients did not have residual cancer cells in the hysterectomy specimen and were unlikely 
to derive survival benefit from adjuvant hysterectomy 2. 

Another approach might be early selecting patients who are most likely to benefit from 
salvage surgery. To identify these patients with central residual disease an examination 
under anesthesia with cervical biopsy 8-10 weeks after completion of (chemo)radiation 
has routinely been performed at our institution since 1994. In case of residual viable tumor 
cells in the biopsy specimen, salvage surgery is offered to patients that are eligible. Our 
previous study 3 showed that gynecologic examination with cervical biopsy 8-10 weeks 
after completion of (chemo)radiation allows identification of patients with residual central 
disease of whom a small but significant portion may be salvaged by surgery. However, the 
high frequency of locoregional recurrences in the operated patients (46%) suggested that 
the number of patients who may be salvaged might increase if more extensive surgery 
was performed. This study also showed that 21% of the patients with no residual viable 
tumor cells in the biopsy still developed locoregional recurrences, suggesting that pa-
tients with central residual disease were missed. Therefore, our local treatment policy was 
changed to larger biopsies for identifying residual disease and to routinely perform more 
radical surgery in case of residual disease 3. 

The aims of the present study were 1) to evaluate efficacy of larger cervical biopsies after 
completion of (chemo)radiation to identify patients that may benefit from salvage surgery 
and 2) to determine the possible impact of more radical surgery on locoregional recur-
rence frequency and treatment-associated morbidity. 

Materials and Methods 

Patients
Clinicopathologic characteristics and follow-up data of cervical cancer patients referred 
to the University Medical Center Groningen are prospectively stored in a computerized 
database since 1980. For the present study clinicopathologic characteristics and follow-up 
data were available of 491 consecutive patients with FIGO stage IB1-IVA cervical cancer 
treated with (chemo)radiation between January 1994 and December 2011. Data of 165 
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patients have been reported previously 3. All relevant data were retrieved from our com-
puterized prospective database and entered into a separate, anonymous, password-pro-
tected database. According to Dutch law, no further institutional review board approval 
was needed for this study. 

Staging and treatment
According to FIGO guidelines, pretreatment bimanual examination under general anes-
thesia was performed in all patients 4. Patients were treated with radiotherapy alone or 
combined with chemotherapy depending on their age, kidney function and clinical perfor-
mance. Assessment of lymph node and/or distant metastasis was routinely performed by 
computed tomographic scans of chest and abdomen. If imaging indicated pelvic lymph 
nodes >2 cm or suspicion for para-aortic lymph node metastasis debulking of lymph nodes 
was performed before (chemo)radiation. Radiation therapy consisted of external-beam ra-
diation by 1.8-Gy fractions, 5 days per week until a total dose of 45 Gy was reached. From 
1994 patients received additional brachytherapy by 137Cesium LDR application of 17.4 Gy 
to point A, 0 to 2 weeks after external radiotherapy, with a second dose to a total dose of 
34.8 Gy. Since 2006 we switched to PDR brachytherapy 2 x 17.4 Gy to point A and since 
2009 MRI based adaptive brachytherapy was given according the GEC-ESTRO guide-
lines, 29 pulses of 60 cGy. If brachytherapy was not possible, an additional external boost 
of 35.2 Gy was given over 3 weeks for a total dose of 70.2 Gy. Concurrent chemotherapy 
before 1999 consisted of three cycles of Carboplatin and fluorouracil (5-FU). Carboplatin 
dose was 300 mg/m2, dissolved in 250 ml 5% glucose, given over 30 min i.v. on day 1. 
Fluorouracil dose was 600 mg/m2 dissolved in 2 L of saline and administered i.v. contin-
uously on day 2 to 5. This schedule was repeated two times every 28 days 5. After 1999, 
chemotherapy consisted of cisplatin 40 mg/m2 i.v. once a week for 6 weeks concomitant 
with external pelvic and intracavitary radiation 6.

Treatment evaluation
To evaluate efficacy of (chemo)radiation standard policy at our institution since 1994 is 
to perform gynecologic examination under general anesthesia with cervical biopsy 8-10 
weeks after completion of (chemo)radiation in patients who are presumed candidates for 
surgery. Biopsy samples by forceps (before 2001) or by electric loop excision (after 2001) 
centrally from the irradiated cervix were taken. In case of FIGO stage IIA and IIIA, addi-
tional biopsy samples were taken from the vagina and in case of FIGO stage IIB-IVA, Tru-
Cut biopsies of the parametria and/or sacrouterine ligaments, if indicated 3. If the biopsy 
contained viable tumor cells, evaluated by an experienced pathologist, the tumor was not 
fixed to the pelvic side-wall, the patient was medically fit enough and distant metastases 
were excluded by CT scans of chest and abdomen after 2004 and PET-CT after 2010, 
salvage surgery was offered. Type of surgery was based on clinical findings and varied 
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from type I, type II or type III radical hysterectomy or exenteration 7. Surgical margins were 
assessed by two experienced gynecologic-oncologic pathologists. During salvage surgery 
the pelvic and para-aortic lymph nodes were clinically examined and suspicious nodes 
were removed and assessed by frozen section. 

Since 2001 our local treatment policy was intensified; larger biopsies were taken to identify 
residual disease and the salvage surgery procedure changed from standard-performing 
type I hysterectomy to standard-performing type III radical hysterectomy in patients with 
(minimal) residual tumor. The cut-off of 2001 was chosen based on the results of our pre-
vious study 3. Patients with viable tumor cells that did not undergo salvage surgery, were 
excluded from further analysis to compare both surgical approaches. Follow-up consisted 
of outpatient clinical visits every 3 months in the first two years after diagnosis, every four 
months for the third year, every 6 months until the sixth year, and finally yearly thereafter 
until 10 years after initial diagnosis. Treatment-associated morbidity was retrospectively 
retrieved and scored according Chassagne et al. 8. 

Statistical analysis
Statistical analysis was performed using SPSS software, version 18 (SPSS Inc., Chica-
go, IL). Cox regression analysis was used for analyzing predictors of disease-specific 
death. Type of biopsy and locoregional recurrence rate in the patient group with no resid-
ual viable tumor cells was analyzed by chi-square test. Primary outcome for patients with 
salvage surgery was locoregional recurrence free survival before and after 2001 when 
policy changed to more radical surgery and was analyzed in Kaplan-Meier survival curves. 
Curves were compared using log-rank test. Type of surgery before and after 2001 and 
complications after surgery were compared by chi-square test. P values of <0.05 were 
considered statistically significant. 

Results

Patients
Our patient cohort consists of 491 consecutive cervical cancer patients with FIGO stages 
IB1-IVA treated with chemoradiation (63%) or with radiation therapy alone (37%). Clini-
copathologic characteristics are summarized in table 1. According the FIGO guidelines, 
patients with stage IA, IB1 and IIA1 (tumor<4cm) should receive primary surgery, but this 
also depends on the performance state and co morbidity of the patient. There are no pa-
tients in the database with stage 1A; 51/491 (10%) patients are with stage IB1 and  17/491 
(3%) patients with stage IIA and a tumor smaller than 4 cm, 6 patients with stage IIA where 
the tumor size was not known and in 38 patients with stage IIA the tumor was larger than 
4 cm.
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Median follow-up time (time between primary diagnosis and last visit to the outpatient 
clinic or death of the patient) was 2.5 years (IQR 1.2-5.1). Cervical biopsies after (chemo)
radiation were taken in 345 patients (70%), for clinicopathological characteristics of this 
group see table 1. Of the 146 patients that did not have a biopsy; 29% was inoperable, 
30% was medically not fit enough to undergo surgery, 10% had progressive disease/
distant metastases, 6% refused salvage surgery and in 25% radiotherapy was given in a 
partner radiation institute for geographic reasons.

Table 1. Patient characteristics of patients treated between 1994-2011.

Total group
(n = 491)

Patients with 
biopsy
(n=345)

Patients with viable 
tumor cells eligible for 

surgery (n=61)

Age at diagnosis: Median (IQR) 54 yr (44-71 yr) 50 yr (41-64) 51 yr (40-69)

FIGO stage n % n % n %

IB1 51 10% 39 11% 4 7%

IB2 72 15% 62 18% 16 26%

IIA 61 12% 45 13% 8 13%

IIB 200 41% 154 45% 29 48%

IIIA 15 3% 8 2% 2 3%

IIIB 78 16% 33 10% 2 3%

IVA 14 3% 4 1% - -

Histology n % n % N %

Squamous cell 391 80% 265 77% 35 57%

Adenosquamous 14 3% 11 3% 2 3%

Adenocarcinoma 79 16% 63 18% 20 33%

Other 7 1% 6 2% 4 7%

Therapy n % n % n %

Radiation and chemotherapy 307 63% 261 76% 52 85%

Radiation therapy only 184 37% 84 24% 9 15%

Post treatment biopsy results n % n % n %

Viable tumor cells 84 17% 84 24% 61 100%

No viable tumor cells 261 53% 261 76% - -

No biopsy taken 146 30% - - - -

Adjuvant hysterectomy n % n % n %

None 430 88% 284 82% - -

Type 1 9 2% 9 3% 9 15%

Type 2 3 1% 3 1% 3 5%

Type 3 44 9% 44 13% 44 72%

Exenteration 5 1% 5 1% 5 8%



145

Salvage Surgery in cervical cancer

7

Table 1. Continued.

Total group
(n = 491)

Patients with 
biopsy
(n=345)

Patients with viable 
tumor cells eligible for 

surgery (n=61)

Age at diagnosis: Median (IQR) 54 yr (44-71 yr) 50 yr (41-64) 51 yr (40-69)

Recurrence n % n % n %

No 299 61% 220 64% 30 49%

Yes 136 28% 92 27% 25 41%

Residual disease/progression 56 11% 33 10% 6 10%

Cause of death n % n % n %

Cervical cancer 177 36% 117 34% 27 44%

Other 46 9% 24 7% 2 3%

Unknown 9 2% 6 2% - -

Alive without evidence of disease 259 53% 198 57% 32 53%

Follow-up of patients with post treatment biopsies
Post treatment biopsies were taken in 345 patients; 261 (76%) had no residual viable 
tumor cells. Viable tumor cells were identified in 84 patients (24%). Median follow-up time 
was 3 years (IQR 1.3-5.3). Of 48 patients with a post treatment biopsy debulking of en-
larged lymph nodes prior to therapy was performed. Multivariate Cox regression analysis 
(table 2) showed that having viable tumor cells after (chemo)radiation is an independent 
adverse prognostic factor for disease free survival (HR 3.59; 95%CI: 2.18-5.93). After 
2001 our biopsy policy was changed to electric loop excision when possible. Before 2001 
in 84/119 (71%) of the patients a biopsy was taken by forceps and in 34/118 (29%) an elec-
tric loop excision was performed, while after 2001 in 172/227 (76%) of the patients an elec-
tric loop excision was performed (p<0.001). Comparing the forceps biopsy with an electric 
loop excision showed that with the electric loop excision more often vital tumor cells were 
found; in 63/206 (31%) compared to 21/139 (15%) with the forceps biopsy (p<0.001).
 
Patients without viable tumor cells in post treatment biopsy
Of the 261 patients without residual viable tumor cells in their post treatment biopsy 36 
(14%) developed locoregional recurrences and 34 (13%), developed distant metastases 
(figure 1). Median follow-up time was 3.5 years (IQR 1.6-5.8). Before 2001 overall locore-
gional recurrence rate in this group was 21% vs. 10% after 2001 (p=0.01). Clinicopatho-
logic characteristics of these patients before and after 2001 were comparable with respect 
to stage and histology (table 3).

Patients with viable tumor cells in post treatment biopsy
In the patients with viable tumor cells in their post treatment biopsy (n=84), further assess-
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ment was performed, 61 patients were considered eligible for salvage surgery: 13/23 had 
inoperable tumors, 9 showed distant metastases and one refused salvage surgery. All 
these 23 patients died of progressive disease with a median survival of 11 months (range 
6-34 months).

Table 2. Cox regression analysis for predictors of disease-specific death.

Patients with biopsy (n=345)
Univariate

HR (95% CI)         P Value

Multivariate

HR (95% CI)         P Value

Age 1.00 (0.99-1.01)    0.86 ♦

FIGO Stage> IIB 1.64 (1.10-2.43)    0.02 1.80 (1.05-3.08)      0.03

Poor differentiation 1.33 (0.91-1.96)    0.15 1.33 (0.83-2.15)      0.24

Adenocarcinoma 1.76 (1.15-2.70)    0.01 1.01 (0.56-1.83)      0.97

Lymphangioinvasion 1.69 (1.10-2.58)    0.02 1.41 (0.86-2.33)      0.18

Tumor>4 cm 1.78 (1.12-2.85)    0.02 1.00 (0.56-1.81)      0.99

Radiotherapy only (without chemo) 1.16 (0.78-1.74)    0.46 1.33 (0.70-2.51)      0.38

Treatment before 2001 1.16 (0.80-1.68)    0.43 1.10 (0.61-1.98)      0.74

Viable tumor cells in biopsy after RCT 3.21 (2.21-4.65)    <0.001 3.59 (2.18-5.93)     <0.001

Patient with adjuvant surgery (n= 61) HR (95% CI)         P-Value HR (95% CI)         P-Value

FIGO Stage> IIB 0.97 (0.45-2.08)    0.93 0.97 (0.32-2.93)     0.95

Poor differentiation 1.50 (0.66-3.40)    0.33 1.75 (0.64-4.77)     0.27

Adenocarcinoma 0.79 (0.34-1.85)    0.59 0.65 (0.20-2.11)     0.48

Lymphangioinvasion 2.06 (0.92-4.61)    0.07 3.12 (0.85-11.42)   0.09

Tumor>4 cm 2.03 (0.61-6.83)    0.25 3.06 (0.40-23.48)   0.28

Treatment before 2001 1.14 (0.50-2.60)    0.76 1.19 (0.33-4.27)     0.79

More radical surgery 1.21 (0.49-3.01)    0.68 0.84 (0.20-3.46)     0.81

♦ Not included in multivariate analysis

In the salvage surgery group (n=61); 12 patients underwent type I/II hysterectomy, 44 type 
III radical hysterectomy and five patients an anterior exenteration. Median follow-up time 
was 2.3 years (IQR 1.3-4.7). Resection margins were free in 53/61 (87%) patients. Resid-
ual tumor was found in 44/61 (72%) of the hysterectomy samples. Follow-up after salvage 
surgery showed 31/61 (50%) patients with residual or recurrent disease: 6 with locoregion-
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al progression, 19 with locoregional recurrence after complete remission and 6 with distant 
metastases. Of the 53 patients with free resection margins, 25 patients had a recurrence. 
Figure 1 summarizes an overview of patient distribution, disease recurrence and survival.

Figure 1. Patient distribution, disease recurrence and survival of patients primarily treated with (chemo)radiation therapy.

Before 2001 type I hysterectomy was performed in 7/13 (54%) patients, while in 5/13 
(38%) type III radical hysterectomy and in 1 patient (8%) an exenteration was performed. 
After 2001 type I hysterectomy was performed in 2/48 (4%) patients, type II in 3/48 (6%), a 
type III in 39/48 (81%) and an exenteration in 4/48 (8%). After 2001 significantly (p<0.001) 
more extensive surgery was performed. In the patient group operated before 2001 6/13 
(46%) had locoregional recurrence, after 2001 19/48 (40%) of patients had locoregional 
recurrence (p=0.67) Clinicopathologic characteristics of these patients before and after 
2001 were comparable with respect to stage and histology (table 3).
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Table 3. Patient characteristics of the patients treated before and after 2001.

Patients without viable tumor cells in post 
treatment biopsy (n=261) Patients < 2001 (n=95) Patients ≥ 2001               

(n=166)

Age at diagnosis: Median (IQR) 53 yr (42-70) 47 yr (40-60)

FIGO stage n % n %

IB1 12 13% 21 13%

IB2 12 13% 33 20%

IIA 12 13% 22 13%

IIB 46 48% 71 43%

IIIA 2 2% 4 2%

IIIB 10 11% 15 9%

IVA 1 1% - -

Histology n % N %

Squamous cell 78 82% 135 81%

Adenosquamous 4 4% 5 3%

Adenocarcinoma 13 14% 24 15%

Other - - 2 1%

Therapy n % N %

Radiation and chemotherapy 43 45% 153 92%

Radiation therapy only 52 55% 13 7%

Post treatment biopsy n % N %

Forceps biopsy 73 77% 45 27%

Electric loop exicion 22 23% 121 73%

Operated patients with viable tumor cells in 
post treatment biopsy (n=61)

Patients < 2001 
(n=13)

Patients ≥ 2001                 
(n=48)

Age at diagnosis: Median (IQR) 60yr (44-74) 50 yr (40-61)

FIGO stage n % n %

IB1 1 8% 3 6%

IB2 - - 16 33%

IIA 2 15% 6 13%

IIB 10 77% 19 40%

IIIA - - 2 4%

IIIB - - 2 4%

Histology n % N %

Squamous cell 7 54% 28 58%

Adenosquamous - - 2 4%

Adenocarcinoma 5 39% 15 31%

Other 1 8% 3 6%
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Table 3. Continued.

Patients without viable tumor cells in post 
treatment biopsy (n=261) Patients < 2001 (n=95) Patients ≥ 2001               

(n=166)

Age at diagnosis: Median (IQR) 53 yr (42-70) 47 yr (40-60)

Therapy n % N %

Radiation and chemotherapy 6 46% 46 96%

Radiation therapy only 7 54% 2 4%

Post treatment biopsy n % N %

Forceps biopsy 5 38% 2 4%

Electric loop exicion 8 62% 46 96%

Locoregional recurrence free survival was comparable before and after 2001 both in the 
345 patients with a post treatment biopsy (p=0.48) and in the 61 patients that underwent 
salvage surgery (p=0.91) (fig. 2a, 2b). These figures are comparable for the overall surviv-
al. Figure 2c shows locoregional recurrence free survival of the 61 patients that underwent 
salvage surgery, according to type of surgery performed (p=0.92). Cox regression analysis 
of the 61 patients that underwent salvage surgery also indicates no disease-specific sur-
vival benefit of more extensive surgery (HR 0.84; 95%CI 0.20-3.46). A subgroup analysis 
of adenocarcinoma only also did not show differences in progression free or overall sur-
vival before and after 2001 (data not shown).

Table 4. Morbidity of the 61 operated patients according the Chassagne et al.(8) grading system. 

< 2001 ≥ 2001 Total

No morbidity 8 (62%) 9 (19%) 17

Grade 1: mild complications 2 (15%) 14 (29%) 16

Grade 2: moderate complications

• Rectal bleeding requiring blood transfusion

• Urological problems (disabling incontinence hematuria requiring blood 

transfusion, ureteral stenosis)

• Gastrointestinal (impairing diarrhea and obstipation problems radiation 

enteritis, ileus)

• Neurologic pain

• Frozen pelvis

3 (23%)

1

                                   

1

1

11 (23%)

6

4

                    

1

14

Grade 3: severe complications

• Relaparotomy

• Fistula (recto-vaginal, vesico-vaginal)

• Sepsis 

• Relaparotomy (ileus, abdominal wound dehiscence requiring intervention)

• Radiation enteritis requiring surgery

0 (0%) 14 (29%)

1

3

4                   

1

5

14

Total 13 (100%) 48 (100%) 61

p=0.02



150

Chapter 7

More radical surgery gives more treatment associated morbidity (table 4). With perform-
ing more radical surgery after 2001, grade 3 complications increased from 0% to 29% 
(p=0.02). 

Figure 2.  Recurrence free survival in
 A, patients with post treatment biopsy (n=345). There is no improved recurrence free survival in the pa-

tient group treated after 2001 (p=0.48). 
 B, patients with viable tumor cells in their post treatment biopsy sample who underwent salvage surgery 

(N=61). There is no improved recurrence free survival in the patient group treated after 2001 when more 
extensive surgery was performed (p=0.91). 

 C, patients with viable tumor cells in their post treatment biopsy sample who underwent salvage surgery 
(N=61). There is no improved recurrence free survival in the patient group with more extensive surgery 
(p=0.92).

Discussion

Locoregional recurrence remains a frequent cause of death after (chemo)radiation for 
advanced stage cervical cancer. In our previous study 3, we suggested that routinely 
scheduled gynecologic examination with cervical biopsy 8-10 weeks after completion of 
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(chemo)radiation allows identification of patients with residual disease of whom a small, 
but significant proportion may be salvaged by surgery. We hypothesized that more radical 
surgery might increase locoregional survival of patients with residual central disease. We 
therefore changed our local treatment policy to routinely performing type III radical hyster-
ectomy instead of type I hysterectomy in patients with (minimal) residual central disease. 
Our current analysis shows that isolated residual central disease, detected 8-10 weeks 
after (chemo)radiation is a strong negative prognostic factor, but also that more extensive 
salvage surgery does not improve locoregional disease-free survival, while significantly 
increasing treatment-associated morbidity. 

Previous (randomized) studies on routinely performed hysterectomy after radiation for cer-
vical cancer did not show a benefit of surgery 2,9. These studies were performed in unse-
lected patients, of whom majority was probably already cured before surgery. To study the 
effect of surgery, patients with residual disease should be identified. Our study in highly 
selected patients with residual central disease indicates that more radical surgery does not 
improve locoregional disease-free survival. This observation suggests that in a proportion 
of patients presence of residual central disease is associated with concurrent residual 
disease at the pelvic side wall, which is not removed by more radical hysterectomy. We 
found that 17/61 (28%) patients with a positive biopsy did not have tumor in the surgical 
specimen, while 4 out of these 17 did develop locoregional recurrence, thereby supporting 
the idea of inoperable pelvic side wall metastases. 

No comparable studies are available, in which surgical salvage procedures after (che-
mo)radiation with different degrees of radicality are compared in highly selected patients. 
However, there are studies that report on patients who underwent radical hysterectomy 
for central recurrent or persistent cervical cancer after radiotherapy. Maneo et al. 10 an-
alyzed 34 patients, who underwent radical hysterectomy after primary radiotherapy for 
biopsy-confirmed persistent cervical cancer (n=15) progressing within 6 months after ra-
diotherapy or recurrent disease (n=19) diagnosed at least 6 months after completion of 
treatment. Locoregional recurrent disease after radical hysterectomy was observed in 20 
patients (59%). Coleman et al. 11 reported on a comparable group of 50 patients with 
locoregional recurrence in 28/50 patients (56%). In general, 5-year locoregional surviv-
al for selected patients with central recurrence undergoing pelvic exenteration has been 
reported to be 30-60% 12. Although these studies analyzed patients groups different from 
our present study, they indicate that in a significant proportion of patients the efficacy of 
salvage surgery is limited.

Our study shows that with salvage surgery about half of the patients with residual central 
disease after (chemo)radiation were salvaged, indicating absence of concurrent pelvic 
side-wall disease in these patients. These figures are comparable to the studies sum-
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marized above, in which salvage surgery was performed for central recurrent disease 
diagnosed during routine follow-up after completion of therapy 10,11. The question with re-
spect to our policy of routine biopsies after completion of (chemo)radiation therefore is 
whether earlier identification of patients with isolated central residual disease indeed is 
better in comparison to their identification during routine follow-up. The problem of the 
central biopsies however is that this does not discriminate between patients with central 
and concurrent residual pelvic side wall disease and patients with isolated central disease. 
Unfortunately we are not able to discriminate between these patients by imaging, biopsy 
or clinical examination. 

To really define efficacy of routine gynecologic examination with biopsies after 8-10 weeks 
in comparison to routine wait-and-see follow-up, a randomized controlled trial should be 
performed in which both policies are compared. To show a difference of 10% in locore-
gional survival at least 376 patients per arm are needed. As approximately 70% (345/491) 
of all patients treated with (chemo)radiation will be eligible for such a study an estimated 
1100 patients with locally advanced cervical cancer will be needed. With such numbers it 
is obvious that this challenging trial could only be performed as a multicenter consortium 
study. An important issue for such a study would be timing of the biopsy. Ten weeks after 
treatment might still be too early. In 17/61 (28%) of the patients with viable tumor cells 
that underwent salvage surgery no residual tumor was found in the hysterectomy speci-
men. In anal cancer when observing the association between clinical response at different 
time points, the ACTII trial concluded that 29% of the patients that did not have clinical 
response at 11 weeks did achieve clinical response at 26 weeks. Early salvage surgery 
would not have been appropriate for these patients 13, which may similarly apply for cervi-
cal cancer patients.

In the patient group with no viable tumor cells in their post treatment biopsy, locoregional 
recurrence rate decreased significantly after 2001. After 2001 we started taking larger bi-
opsies by electric loop excisions instead of biopsies with a forceps, thereby missing fewer 
patients with residual disease and reducing the percentage of false-negative patients. In-
troduction of a more sensitive technique for identification of residual central disease most 
probably leads to stage migration; the prognosis for patients without viable tumor cells 
improves, while prognosis of patients with residual viable tumor cells will also improve, 
because of more patients with minimal residual disease in this group. In our study how-
ever, prognosis for patients with residual central disease did not improve, despite stage 
migration and despite more radical surgery after 2001, again suggesting no benefit for 
more radical surgery for central residual disease. 

It has been well established that more radical surgery after chemoradiation leads to a high-
er morbidity rate 14. Our study confirms this observation, with 52% of patients who suffered 
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from moderate/severe treatment-associated morbidity after 2001 in contrast to 23% of 
patients before 2001. However, a higher frequency of chemoradiation after 2001 may also 
partly be responsible for this observation. Finally, as treatment–associated morbidity was 
scored retrospectively it is most probably underestimated in our study. 

Limitations of this study are first its retrospective design, although most data was prospec-
tively collected and secondly, despite the fact that after 2001 our treatment protocol was 
changed, choice of radicality of surgery was also partly patient-tailored. Therefore type III 
hysterectomies were also performed before 2001 and vice versa type I hysterectomies 
after 2001, inevitably leading to selection bias when analyzing the impact of more radical 
surgery.

However, in light of 1) significant morbidity associated with salvage surgery after (chemo)
radiation, 2) the uncertainties with respect to its efficacy, which appears to be limited to 
those patients with truly central residual disease and 3) our current inability to identify these 
patients, we have now decided to stop taking these routine biopsies. We have changed 
our follow-up policy to the standard Dutch follow-up protocol i.e. gynecologic examination 
every 3 months during the first two years and every 6 months during the third, fourth and 
fifth year after completion of therapy. When during clinical examination there is suspicion 
of residual/recurrent disease biopsy and imaging will be offered. Our limited experience 
with PET-CT unfortunately does not point to a better selection by PET CT between those 
patients with only central residual disease who can then be selected for salvage surgery 
and those with incurable concurrent pelvic side wall disease. 

In conclusion, our study demonstrates that residual viable tumor cells, identified at rou-
tinely scheduled biopsies 8-10 weeks after (chemo)radiation for cervical cancer is a poor 
prognostic factor. More radical salvage surgery does not result in lower locoregional recur-
rences nor in a better disease-specific survival, but does give significantly more morbidity 
and should not be recommended. Finally, our data cast serious doubts on any benefit 
from routine biopsies 8-10 weeks after completion of (chemo)radiation in advanced stage 
cervical cancer patients. 
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