
Abstract. Background/Aim: We evaluated patients undergoing
salvage hysterectomy after brachytherapy (BT) following
concomitant chemoradiation (CRT) for locally advanced
cervical cancers (LACC), when residual disease was suspected.
Patients and Methods: From 2004 to 2013, 29 patients had a
radical hysterectomy at the Gustave Roussy for suspicion of
clinical and/or radiological residual disease. Outcomes,
morbidities and the accuracy of the evaluation of response to
CRT and BT were evaluated. Results: The rate of complications
grade>IIIa was 24%, with no difference between the 14 patients
with histological residual disease and the 15 with a complete
response. Magnetic resonance imaging (MRI) and positron
emission tomography-computed tomography (PET-CT) revealed
a sensitivity of 92% and 100%, but a poor specificity of less
than 40%. Three recurrences occurred in patients with residual
disease (brain, rectosigmoid colon, peritoneum and lung).
Conclusion: The clinical examination, MRI and PET-CT are
suboptimal for diagnosing residual disease after CRT and BT.
The morbidity of adjuvant hysterectomy is high and does not
prevent recurrences.

Brachytherapy (BT) following concomitant chemoradiation
(CRT) is the standard treatment for locally advanced cervical
cancer (LACC: stage ≥IB2 according to the Fédération
Internationale de Gynécologie et d’Obstétrique [FIGO]

classification). Due to concomitant CRT and 3D image-guided
adaptive BT, dose escalations are possible and yield excellent
local control while shielding organs at risk (1, 2). Adjuvant
hysterectomy has no impact on patients with a complete
response after BT following CRT (3-8), but it continues to fuel
debate when residual disease is suspected (8). The evaluation
of residual cervical disease is uncertain. Magnetic resonance
imaging (MRI) is not an optimal technique for predicting
response to initial treatment because of the risk of false-
positives (9, 10). Besides the difficulties encountered when
evaluating response to CRT and BT, salvage hysterectomy
causes a high rate of postoperative complications (~25%) (11,
12). The aims of this study were to evaluate outcomes and
morbidities in patients who had undergone salvage
hysterectomy for suspicion of residual LACC after CRT
followed by BT. The accuracy of the clinical and radiological
evaluation of response to CRT and BT was also evaluated.

Patients and Methods

All experiments were performed retrospectively and in accordance
with the French Bioethics Law 2004-800, the French National
Institute of Cancer (INCa) Ethics Charter and after approval by the
Gustave Roussy review board and ethics committee. In the French
legal context, our institutional review board waived the need for
written informed consent from the participants. Data were analyzed
anonymously. We retrospectively identified patients treated with BT
following concomitant CRT from 2004 to 2013 for locally advanced
cervical cancer (LACC) at Gustave Roussy. Patients referred from
other centers after CRT for BT and completion surgery were also
screened. Squamous cell carcinomas and adenocarcinomas were
included, whereas small cell and clear cell carcinomas were excluded.
Inclusions were limited to stages exceeding IB2 according to the
FIGO classification. After the initial treatment, a clinical and
radiological evaluation had been performed. Only patients who had
undergone a salvage hysterectomy for clinical and/or radiological
suspicion of residual disease were included.
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Initial treatments. All patients had received pelvic conformal
external beam radiotherapy (EBRT) delivering 45-50.4 Gy in 25-28
fractions of 1.8 Gy over 5 weeks (13). Concomitant chemotherapy
consisting of cisplatin (40 mg/m2) was systematically administered.
Sequential nodal boosts were delivered after completion of BT,
based on node dimensions and characteristics on initial MRI/CT, or
PET-CT positivity. The aim was to deliver a total dose of 60 Gy to
all positive nodes. EBRT was followed by image-guided adaptive
BT following the GEC-ESTRO (Groupe Européen de Curiethérapie
– European Society for Radiation Oncology) recommendations (14,
15). A personalized vaginal mold was used in nearly all applications
(16). The structures of interest were delineated following the GEC-
ESTRO recommendations (14). The dosimetry started from a
standard prescription of 15 Gy.

Post-treatment evaluation. Patients underwent a clinical evaluation,
at least 3 weeks after the end of brachytherapy. In some patients,
cytologic and biopsy samplings were obtained. Clinical
categorization of the gynecologic examination was retrospectively
based on the report of the consultation at the end of treatment. A
radiological evaluation of residual disease was also performed in
the same week of the clinical examination, with pelvic MRI and/or
PET-CT. Sensitivity, specificity, and positive and negative predictive
values of each examination were calculated, comparing the result
of the examination with the histologic analysis of the salvage
hysterectomy specimen.

Para-aortic staging and radical hysterectomy. Hysterectomies were
usually scheduled 8-12 weeks after the completion of BT. Before
2007, para-aortic node (PAN) staging was performed at the time of
salvage hysterectomy. From 2007 onward, patients with negative
MRI and PET-CT scans at the PAN level underwent laparoscopic
staging, and the decision to extend the radiotherapy fields was based
on the histologic results (17). As the positive predictive value of
PET-CT is high, laparoscopic staging was not performed in patients
with a positive PAN scan and extended-field radiotherapy was
delivered (18).

Outcomes. After hysterectomy, microscopic residual disease was
defined as ≤1 cm in width. Patients were followed up every 4 months
over 3 years, then every 6 months for 2 years, and yearly thereafter.
No specific examination was recommended in addition to the clinical
examination. CT scan, MRI and/or PET-CT were only performed
depending on symptoms. Local relapses were defined as any relapse
in the vaginal cuff, vagina, and parametria. All times and survival
were defined from the date of the diagnosis (first biopsy). Morbidity
was graded using the Dindo classification (19) (Table I). 

Results
Thirty-one patients with clinical and/or radiological suspicion
of residual disease had undergone a salvage hysterectomy.
Two patients were excluded, because of the histologic type
(small cell carcinoma and neuroendocrine tumor respectively),
and 29 patients fulfilled the inclusion criteria. Patient
characteristics are summarized in Table II, and are also
described according to the type of response after BT following
CRT (residual disease or complete response). Data concerning
both groups were similar. Median age at cancer diagnosis was
45.8 years. Patients had FIGO clinical stages IB2 (n=8), IIA
(n=2), IIB (n=18) and III (n=1). Twenty-two patients had
squamous cell carcinoma and 7 patients had adenocarcinoma.
Four patients had pelvic lymph node invasion at initial
radiological staging. Nine patients had undergone a para-aortic
lymphadenectomy for surgical staging and one patient had
nodal involvement. The other patients had undergone a para-
aortic lymphadenectomy during the salvage hysterectomy. The
median duration of CRT followed by BT was 47.4 days and
the median interval from BT to the salvage hysterectomy was
76 days. According to Querleu’s classification, radical
hysterectomy was type A in 19 patients, type B in 5 and type
C in 5. Five patients had undergone a laparoscopy, the others,
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Table I. Dindo classification (19).

                            Dindo classification – surgical complication

Grade I                Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic, 
                            and radiological interventions
                            Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgesics, diuretics, electrolytes, and physiotherapy. 
                            This grade also includes wound infections opened at the bedside

Grade II              Requiring pharmacological treatment with drugs other than such allowed for grade I complications. Blood transfusions 
                            and total parenteral nutrition are also included

Grade III             Requiring surgical, endoscopic or radiological intervention 
III a                  Intervention not under general anesthesia
III b                  Intervention under general anesthesia

Grade IV             Life-threatening complication (including CNS complications)* requiring IC/ICU management
IV a                  Single-organ dysfunction (including dialysis)
IV b                  Multiorgan dysfunction

Grade V              Death of a patient



a laparotomy. Fourteen patients had histologically proven
residual disease, (microscopic in 5 and macroscopic in 9).

Two patients had undergone a pelvic lymphadenectomy,
with nodal involvement in both. Three patients had positive
para-aortic lymph nodes, all macro-metastases (>5 mm).
Among these three patients, one had undergone a para-aortic
lymphadenectomy for surgical staging and had therefore
received para-aortic radiotherapy (45 Gy). The other two
patients had undergone a para-aortic lymphadenectomy at the
time of the salvage hysterectomy, with no additional
radiotherapy. One of these two patients had positive pelvic
lymph nodes. 

Evaluation after BT following concomitant CRT. The clinical
examination, MRI and PET-CT revealed a sensitivity of

93%, 92% and 100% respectively. The specificity of each
method was 40%, 0% and 33% respectively. 

One case was considered as having achieved a complete
response on MRI but the PET-CT scan depicted residual
disease, which was confirmed by the histological analysis.
Seven patients had a negative cervical biopsy (n=3) or cytology
(n=4) but residual disease was confirmed in all of them on MRI
and after the histological analysis (Tables III, IV, V, VI).

Postoperative complications. The rate of complications
exceeding grade IIIa was 24%, with no difference between
the 14 patients with histologically proven residual disease
and the 15 patients with a complete response (21% and 27%
respectively) (Table VII). The types of surgery were similar
in the two groups. The most common complications were
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Table II. Patient characteristics.

                                                                                                                      Total                                  Residual disease                  Complete response
                                                                                                                       n=29                                           n=14                                       n=15

Median age at diagnosis (years, min-max)                                              46 (30-63)                                  43 (37-60)                              46 (30-63)
FIGO stage
  IB2                                                                                                                  8                                                  5                                              3
  IIA                                                                                                                   2                                                  1                                              1
  IIB                                                                                                                  18                                                 8                                             10
  III                                                                                                                     1                                                  0                                              1
Histology
  SCC                                                                                                                22                                                 8                                             14
  ADC                                                                                                                7                                                  6                                              1
Initial mean tumor width (mm)                                                                50 (30-80)                                  50 (40-75)                              48 (30-80)
Lymph node invasion at initial staging (MRI, CT)                                        4                                                  0                                              0
Unilateral pelvic lymph node invasion                                                            2                                                  0                                              2
Bilateral pelvic lymph node invasion                                                              2                                                  1                                              1
Para-aortic lymph node invasion                                                                     0                                                  0                                              0
Para-aortic lymphadenectomy for surgical staging                                         9                                                  6                                              3
Initially positive para-aortic lymph node(s)                                                   1*                                                 0                                              1
CRT and BT - median duration: (days min-max)                                   47 (37-64)                                  49 (37-64)                              46 (38-52)
Interval between brachytherapy & surgery (days)                                 76 (47-200)                                71 (47-140)                            76 (50-200)
Salvage hysterectomy: surgical procedure
Laparoscopy                                                                                                      5                                                  2                                              3
Laparotomy                                                                                                      24                                                12                                            12
Type of salvage hysterectomy**
  Total hysterectomy Type A                                                                           19                                                 9                                             10
  Extended hysterectomy Type B                                                                     5                                                  3                                              2
  Extended hysterectomy Type C                                                                     5                                                  2                                              3
Lymphadenectomy during salvage hysterectomy
  Pelvic                                                                                                              1                                                  1                                              0
  Para-aortic                                                                                                      19                                                 7                                             12
  Pelvic and para-aortic                                                                                    1                                                  1                                              0
Positive lymph node(s) after salvage surgery
  Pelvic lymph node invasion alone                                                                1                                                  1                                              0
  Para-aortic lymph node invasion alone                                                         1                                                  1                                              0
  Pelvic and para-aortic lymph node invasion                                                1                                                  1                                              0
Adjuvant chemotherapy*                                                                                  2                                                  2                                              0

*Macro-metastasis (>5 mm), para-aortic radiotherapy (45 Gy); **Querleu classification: Type A: minimum resection of paracervix, Type B:
transection of paracervix at the ureter, Type C: transection of paracervix at junction with internal iliac vascular system; **1 carboTaxol, 1 CisP
Topotecan.



related to lymphorrhea: one patient had undergone puncture
of a pelvic abscess, another, CT-guided puncture of a
lymphocele causing renal obstruction and one other patient
had chylous ascites requiring a laparotomy for surgical
lymphostasis. One patient had a ureteral fistula with
unilateral renal obstruction that had been treated with a
double pigtail stent. Three patients had a rectovaginal fistula,
which was associated with a bladder fistula in one of them.
A colostomy had been performed in the three cases.

Patients with residual disease. Fourteen patients had
histologically proven residual disease, (microscopic in 5 and

macroscopic in 9), with lymphovascular space invasion (LVSI)
in 50% of the cases (n=2 for microscopic and n=5 for
macroscopic residual disease). The median tumor size was 19
mm (range=6-40 mm). Two patients had positive surgical
margins. One patient had pelvic lymph node invasion alone (but
had not undergone a para-aortic lymphadenectomy), one had
para-aortic lymph node invasion alone (but without a pelvic
lymphadenectomy) and one had pelvic and para-aortic lymph
node invasion. All patients with positive lymph nodes had LVSI.

Post salvage surgery recurrences. Three recurrences had
arisen in patients with histologically proven residual disease
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Table III. Evaluation after BT following concomitant CRT (clinical examination). 

Clinical examination                                                                                              Histological findings
(n=29)
                                                                                                   Residual disease                                   Complete response
                                                                                                                 
Suspicion of residual disease (n=22)                                                   13                                                             9                                  PPV=93%
No suspicion of residual disease (n=7)                                                 1                                                              6                                NPV=85.7%
                                                                                                  Sensitivity=92.9%                                  Specificity=40.0%                            

Table IV. Evaluation after BT following concomitant CRT (cervical cytology or biopsy).

Cervical cytology or biopsy                                                                                  Histological findings
(n=13)
                                                                                                   Residual disease                                   Complete response

Positive (n=7)                                                                                         0                                                              7                                         -
Normal (n=6)                                                                                          0                                                              6                                NPV=100%
                                                                                                    Sensitivity=0%                                    Specificity=46.1%                            

Table V. Evaluation after BT following concomitant CRT (MRI).

MRI                                                                                                                         Histological findings
(n=26)
                                                                                                   Residual disease                                   Complete response

Suspicion of residual disease (n=25)                                                   12                                                            13                                PPV=48%
Complete response (n=1)                                                                       1                                                              0                                  NPV=0%
                                                                                                  Sensitivity=92.3%                                    Specificity=0%                              

Table VI. Evaluation after BT following concomitant CRT (PET CT).

PET CT                                                                                                                   Histological findings
(n=10)
                                                                                                   Residual disease                                   Complete response
                                                                                                                 
Suspicion of residual disease (n=8)                                                      4                                                              4                                  PPV=50%
Complete response (n=5)                                                                       0                                                              2                                NPV=100%
                                                                                                  Sensitivity=100%                                  Specificity=33.3%                            



and LVSI. The details are presented in Table VIII. Two
patients had microscopic residual disease and one had
macroscopic residual disease. The sites of recurrences were
the brain, rectosigmoid colon, the peritoneum (carcinosis)
with involved pelvic lymph nodes and lung metastasis.

Discussion

Only a minority of patients with LACC require completion
surgery. Concomitant CRT and 3D image-guided adaptive
BT yield excellent local control. In the literature, a complete
response is observed in 80-95% of patients (20, 21). During
our long study period (10 years), only 32 patients had
clinical or radiological suspicion of residual disease after BT
following CRT.

In our study, postoperative complications ≥grade 3 occurred
frequently (24%). The rates were similar in cases of residual
disease or complete responses, and the types of surgery,
according to the Querleu classification, were similar in both
groups. Our complication rate was the same as that observed by
Touboul et al. in 140 patients treated for LACC: 25% of the
patients experienced 55 postoperative complications. The risk
for complications was higher when residual disease was present
(p=0.01) (12). In the study reported by Azria et al., salvage
hysterectomy was performed in 10 patients with bulky (>2 cm)
residual disease and 4 patients experienced grade 3
complications (5). Thus, the morbidity rate of this procedure
remains high even if minimally invasive surgery is performed.

Colombo et al., reported a complication rate of 28.3% with the
laparoscopic approach (22). In our study, only five patients had
undergone a laparoscopic approach but our complication rate
was similar: 24% versus 28.3%. Moreover, there was no
differences in ≥grade 3 postoperative complications according
to the histologic status: 27% for no histologically proven disease
and 21% for histologically proven disease. Even for patients with
histologically proven residual disease, the benefit of salvage
hysterectomy seems uncertain. Conversely, the morbidity rate
(around 25%) is certain, even for patients without histologically
proven residual disease in whom this surgery did not afford any
benefit. The burning question is how can we identify patients
who definitely have residual disease in order to proceed with
surgery only in these patients and avoid pointless surgery in
patients without residual disease. Unfortunately, the accuracy of
treatment response evaluation before surgery is poor. PET-CT
and the clinical examination revealed the best sensitivity in our
series. But the specificity of MRI, PET-CT and the clinical
examination never exceeded 50%. This is consistent with the
series reported by Vincens et al., concerning 44 patients
submitted to a salvage hysterectomy after CRT and BT for stage
IB2/II cervical cancer. The sensitivity and specificity of MRI in
evaluating residual disease were 80% and 55%, respectively
(10). Estimating the tumor volume after CRT and BT may be
difficult because of normal tissue changes surrounding residual
tumor. Diffusion-weighted MRI and PET may be promising (23,
24). Lin et al. determined the tumor volume using FDG-PET in
a prospective study of 32 patients. They showed that tumor
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Table VII. Postoperative complications.

                                                                                                                       Total        Residual disease       Complete response                     OR, p
                                                                                                                       n=29                 n=14                            n=15                             (95%CI)*

Surgical technique
   Laparotomy                                                                                              24                      12                                 12
   Laparoscopy                                                                                               5                        2                                   3
Type of salvage hysterectomy**
   Type A                                                                                                      19                        9                                 10
   Type B                                                                                                        5                        3                                   2
   Type C                                                                                                        5                        2                                   3                                            
Complications ≥ Grade 3a                                                                          7 (24%)            3 (21%)                       4 (27%)                 0.76, p=1 (0.1-5.7) 

                                                                            Treatment                                                                                                                                     
Grade 3a complications                                      
   Pelvic Abscess                                                CT-guided puncture         1                        0                                   1
   Lymphocele with renal obstruction                CT –guided puncture       1                        1                                   0                                            
Grade 3b complications
   Chylous ascites                                               Laparotomy                      1                        1                                   0
   Ureteral fistula with renal obstruction           Double pigtail stents        1                        0                                   1
   Rectovaginal fistula                                         Colostomy                        2                        0                                   2
   Rectovaginal and bladder fistula                    Colostomy                        1                        1                                   0                                            

*Fisher’s exact test; **Querleu classification: Type A: minimum resection of paracervix, Type B: transection of paracervix at the ureter, Type C:
transection of paracervix at junction with internal iliac vascular system. 



volume shrinkage occurred within 20 days of starting therapy
(23). Fanfani et al., evaluated cone biopsies after neoadjuvant
concomitant CRT in 74 patients with LACC (25). The authors
reported a negative predictive value of 100% but feasibility was
around 75%. Indeed, 15 patients were excluded for “unfeasible
cone biopsies”. Therefore, when residual disease is suspected,
cone biopsies could be an option (if feasible) to avoid surgery if
the biopsy results are negative.

In our retrospective series, three recurrences had occurred,
all of them in patients with residual disease. There was no
difference in the pattern of recurrence (locoregional versus
distant) among cases with macroscopic residual disease
compared to patients with microscopic residual tumor.
Mazeron et al., showed that concomitant CRT followed by 3-
D image-guided BT yields an excellent locoregional control
rate (13). Even in patients with residual disease after
concomitant CRT and BT, the efficacy of salvage hysterectomy
has not been proven in terms of survival (8, 26).

This is a monocentric retrospective study. No survival analysis
could be performed and the size of our population was small.
Due to the efficiency of CRT followed by BT, residual disease

is uncommon in LACC and the high rate of complete responses
observed was expected. Yet, our study allowed us to identify
major challenges for LACC. The main issue is not completion
surgery, but the management of patients with an incomplete
response to BT following CRT. One study demonstrated a
significant benefit of adjuvant chemotherapy after CRT. Patients
with LACC (stages IIB to IV) treated with cisplatin-gemcitabine,
both during and after radiotherapy, achieved better progression-
free and overall survival (27). Neoadjuvant chemotherapy before
radiotherapy could be an option. A review of 18 trials and 2,074
patients published in 2006 demonstrated that the timing and dose
intensity of cisplatin-based neoadjuvant chemotherapy before
radiotherapy could exert a prognostic impact. However, the data
are heterogeneous and require confirmation (28). Recent studies
focused on new systemic strategies that could improve survival
for patients with persistent, recurrent, or metastatic cervical
cancer. The randomized phase III trial of the Gynecologic
Oncology Group (GOG 240) evaluated the effectiveness of
bevacizumab and non-platinum combination chemotherapy in
patients with recurrent, persistent, or metastatic cervical cancer
(29). This trial enrolled 452 patients with LACC who received
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Table VIII. Characteristics of patients with a recurrence.

                                                               Patient 1                                           Patient 2                                          Patient 3

Age (years)                                            56                                                      41                                                    56
Histologic type                                      SCC                                                  Adenocarcinoma                            SCC
FIGO stage 
Tumor size (mm)                                  IIB                                                    IIB                                                   IIB
                                                               40                                                      50                                                    70
Para-aortic lymphadenectomy             No                                                     Yes                                                  No
for surgical staging

Evaluation after BT following CRT
MRI                                                       Negative                                           20 mm                                            30 mm
PET-CT                                                  SUV 4.3                                           SUV 6.7                                          No
Surgical technique                                    Laparotomy                                         Laparotomy                                       Laparotomy
                                                                   - Extended hysterectomy Type B     - Extended hysterectomy Type C    - Extended hysterectomy Type C
                                                                   - Para-aortic lymphadenectomy        - Pelvic lymphadenectomy              - Pelvic and para-aortic lymphadenectomy
Residual disease                                    Microscopic                                     Macroscopic                                   Macroscopic, 28 mm
                                                               N-                                                     2 N+                                                6N+ para-aortic
                                                                                                                                                                                3N+ pelvic
                                                               LVSI                                                 LVSI                                               LVSI
                                                               Free margins                                    Margins <1 mm                             Free margins
Adjuvant chemotherapy                        No                                                     No                                                   Cisplatin-Topotecan
Postoperative complication                  Grade 3                                            Grade 2                                           No
                                                               Rectovaginal and bladder fistula,    Lymphocele with 
                                                               1.7 months after surgery                 renal dilatation
Recurrence
Time                                                       43 months                                        9 months                                         13 months
Site                                                         Brain metastasis (cerebellum)        Pelvic lymph nodes                        Rectosigmoid colon
                                                                                                                        Peritoneal carcinosis
                                                                                                                        Lung metastasis
Overall survival                                    62 months                                        23 months                                       24 months
Progression-free survival                      50 months                                        14 months                                       21 months

SCC: Squamous cell carcinoma; BT: brachytherapy; CRT: chemoradiation therapy; LVSI: lymphovascular space invasion; SUV: standardized uptake value.



1 of 4 possible combination regimens: cisplatin/paclitaxel;
topotecan/paclitaxel; cisplatin/paclitaxel/bevacizumab; or
topotecan/paclitaxel/bevacizumab. The results revealed
significant improvements in overall survival among patients
receiving the antiangiogenic agent (17.0 vs. 13.3 months;
p=0.004). Topotecan/paclitaxel was not superior compared to
cisplatin/paclitaxel. Based on these data, the FDA recently
approved bevacizumab as a component of combination therapy
with paclitaxel and either cisplatin or topotecan for the
treatment of persistent, recurrent, or metastatic cervical cancer
(30). In cases of suspected residual disease, this strategy using
adjuvant chemotherapy and bevacizumab should be evaluated
in a trial. More recently, the NRG Oncology/GOG Study
analyzed the prognostic impact of bevacizumab according to
risk categories based on Moore criteria (black race, performance
status 1, pelvic disease, prior cisplatin, and progression-free
interval <365 days). The authors concluded that the benefit of
bevacizumab was greatest in the moderate (2-3 factors) and
high-risk (4-5 factors) subgroups (a 5.8-month increase in
median OS). However, the survival benefit was small for low-
risk patients (0-1 factor) and toxicity concerns may justify
omitting bevacizumab in this case (31). 

Conclusion

The clinical examination, MRI and PET-CT remain suboptimal
for diagnosing residual disease after concomitant CRT and BT
in LACC. The morbidity caused by adjuvant hysterectomy is
high and this surgical procedure does not prevent locoregional
or distant recurrences. Based on the literature and our results,
the major challenge is not completion surgery. We need to
accurately identify patients with residual disease after CRT and
BT and determine the best treatment for them.
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