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Results  The response rate was 69 % (95 % CI, 57–82 %), 
with 5 patients achieving complete response, 31 partial 
response, 15 stable disease, and 1 progressive disease. 
Median follow-up duration was 1913  days with a range 
of 145–2632  days. Of 52 patients, 50 underwent radical 
hysterectomy after neoadjuvant chemotherapy. The 2-year 
overall survival rate was 81.8 % for stage IB2, 85.7 % for 
stage IIA2, and 92.6  % for stage IIB. The most frequent 
grade 3 and 4 hematological toxicity was neutropenia, with 
43 patients experiencing grade 4 and 11 with grade 3. The 
nonhematological toxicities were mainly grade 1 or 2 in 
severity.
Conclusion  Neoadjuvant chemotherapy with docetaxel and 
carboplatin followed by radical hysterectomy may be a use-
ful strategy for patients with non-squamous cell carcinoma 
of uterine cervix.

Keywords  Uterine cervical cancer · Non-squamous 
cell carcinoma · Neoadjuvant chemotherapy · Radical 
hysterectomy

Introduction

Uterine cervical non-squamous cell carcinoma (UCNS) 
cases have gradually increased recently, comprising 
more than 20 % of all uterine cervical cancer [1]. Several 
authors reported that UCNS carried a worse prognosis, at 
a 10–20 % 5-year overall survival rate, than squamous cell 
carcinoma (SCC) [2–4]. In addition, recent literature has 
suggested that UCNS is clearly different from SCC based 
on its molecular pathogenesis [5, 6]. Consequently, it will 
be necessary to make a different therapeutic strategy for 
UCNS. However, it remains unknown whether the histo-
logical type is an independent prognostic factor in patients 
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with cervical cancer. The National Comprehensive Cancer 
Network (NCCN) guideline suggested that patients with 
adenocarcinoma (AC) are typically treated in a similar 
manner to SCC [7].

The NCCN guidelines also suggested that radical hys-
terectomy (RH) is limited to stage IB1 and IIA1 patients 
with cervical cancer. Based on results of five randomized 
trials, the NCCN guidelines mainly recommend cisplatin 
(CDDP)-based concurrent chemoradiotherapy (CCRT) as 
the most appropriate treatment for stage IB2, IIA2, IIB–
IVA patients with cervical cancer. However, these five ran-
domized phase III trials did not include a sufficient number 
of patients with UCNS. A randomized study on radical sur-
gery and/or adjuvant radiotherapy versus radiotherapy for 
stage IB–II cervical cancer showed that radiotherapy was 
less effective than surgery in patients with AC [8], suggest-
ing low radiosensitivity for UCNS. In addition, recent lit-
erature suggested that CCRT with weekly CDDP was less 
effective for patients with UCNS than for those with SCC 
[9, 10]. Thereby, half of all Japanese gynecological oncolo-
gists chose radical hysterectomy for stage IIB patients with 
UCNS, although only a third selected radical hysterectomy 
for those with SCC [11].

It also remains uncertain whether neoadjuvant chemo-
therapy (NAC) followed by radical hysterectomy is ben-
eficial for stage IB2, IIA2, and IIB patients with cervical 
cancer. A Gynecologic Oncology Group (GOG) study 
(GOG141) revealed that there was no evidence that NAC 
followed by RH offered any additional benefit to stage IB2 
patients with cervical cancer [12]. In contrast, a systematic 
review of NAC followed by RH suggested that cisplatin-
based NAC had a survival advantage for NAC compared 
to radiotherapy alone [13]. Additionally, NAC showed 
significantly decreased lymph node involvement and para-
metrial infiltration, which were independent prognostic 
factors in patients with locally advanced cervical cancer 
[14]. An international collaborative meta-analysis of NAC 
also reported that NAC reduced the need of adjuvant radio-
therapy by decreasing pathological risk factors and distant 
metastasis, but failed to improve survival compared to RH 
without NAC [15].

If radiotherapy including CCRT with weekly CDDP 
might be less effective for patients with UCNS, NAC fol-
lowed by RH might be a useful strategy for patients with 
UCNS. Our previous study indicated that docetaxel (DTX) 
and carboplatin (CBDCA) combination chemotherapy (DC 
chemotherapy) was a well-tolerated and effective chemo-
therapeutic regimen for cervical cancer, especially UCNS 
[16]. We conducted this phase II study to evaluate the 
efficacy and safety of DC chemotherapy followed by RH 
for stage IB2, IIA2, and IIB cervical cancer patients with 
UCNS. To our knowledge, this is the first phase II study for 
which only patients with UCNS are eligible.

Patients and methods

Sixty-one patients with International Federation of Gyne-
cology and Obstetrics (FIGO) stage IB2, IIA with bulky 
tumor (≥4  cm in tumor diameter) and IIB with ≥2  cm 
of tumor diameter cervical cancer with non-SCC were 
enrolled in this study. Patients were accrued between 
February 2007 and May 2010, mainly at member institu-
tions of the Sankai Gynecologic Study Group (SGSG), 
and followed up until July 2014. Of these 61 patients, 
2 refused the protocol-scheduled treatment after giving 
written informed consent. Therefore, the adverse events 
were evaluated in 59 patients. In addition, 2 patients were 
diagnosed with endometrial cancer after radical hyster-
ectomy: 1 patient underwent four cycles of NAC, and 1 
patient received NAC with a violation of the dose reduc-
tion criteria. The central pathological review revealed that 1 
patient had SCC with non-keratinizing type. As a result, the 
remaining 52 patients were eligible to evaluate the efficacy 
of DTX and CBDCA combination NAC followed by type 
III radical hysterectomy.

The study protocol was approved by the institutional 
review board at each institution. This study was con-
ducted based on the ethical principles of the Declaration 
of Helsinki and in compliance with good clinical prac-
tice. This trial was also registered with the University 
Hospital Medical Information Network (UMIN: http://
upload.umin.ac.jp/cgi-open-bin/ctr/ctr.cgi) with the No. 
UMIN000000560.

The patients were administered DTX at a dose of 60 mg/
m2 by intravenous infusion for 1 h, followed immediately 
by CBDCA at a dose based on an area under the curve 
(AUC) of 6 by intravenous infusion for 2  h. The treat-
ments were repeated every 21 days for one to three cycles 
as NAC. The timing of radical hysterectomy was decided 
at each institution. Adjuvant treatment was also decided 
at each institution by histological findings after radical 
hysterectomy.

All patients, aged between 20 and 74  years, had his-
tological confirmation of non-SCC of the uterine cervix 
at each institution. Patients had an Eastern Cooperative 
Oncology Group performance status of 0 or 1. Additional 
criteria were as follows: adequate bone marrow function 
[platelets ≥100,000/mm3, hemoglobin ≥9.0 g/dl, absolute 
neutrophil count (ANC) ≥2,000/mm3], serum AST and 
ALT ≤100  U/mL, alkaline phosphatase ≤750  IU/l, total 
bilirubin ≤1.5 mg/dl, serum creatinine ≤1.5 mg/dl, electro-
cardiography normal or minor change without symptoms 
that required any therapeutic intervention, and survival 
expectancy 3  months or longer. All subjects received an 
explanation of this study from the physicians with written 
informed consent forms and other relevant information and 
freely provided their informed consent before this study.

http://upload.umin.ac.jp/cgi-open-bin/ctr/ctr.cgi
http://upload.umin.ac.jp/cgi-open-bin/ctr/ctr.cgi
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Patients who met any of the following exclusion crite-
ria were excluded from this study: fever >38.0  °C, typi-
cal infection or WBC count >12,000/mm3, severe comor-
bidities including myocardial infarction or angina within 
90  days before this study, uncontrolled diabetes, uncon-
trolled hypertension, uncontrolled hypercalcemia, having 
had double invasive cancer within 5 years of the disease-free 
interval, requiring continuous drainage of pleural effusion, 
ascites, and pericardial fluid, having interstitial pneumo-
nitis, peripheral neuropathy or edema of grade 2 or more, 
having received prior chemotherapy including a taxane com-
pound, and being judged by the physician to be ineligible 
for this study. Treatment was delayed when the neutrophil 
count was <1,500/mm3 or the platelet count was <100,000/
mm3. For cases of febrile neutropenia, the dose of DTX was 
reduced by 10 mg/m2. Granulocyte colony-stimulating factor 
(G-CSF) was administered subcutaneously to patients with 
a white blood cell count <1,000/μl, neutrophil count <500/
μl, or febrile neutropenia. Patients did not receive prophy-
lactic G-CSF unless they had a treatment delay or neutro-
penic complications after treatment. Prophylactic antibiotic 
cycles were recommended for complicated grade 4 neutro-
penia. When the platelet count was <75,000/mm3, the dose 
of CBDCA was reduced by AUC of 1.0 in the subsequent 
cycle. If the patient needed platelet infusion at the dose of 
AUC = 5, the dose of CBDCA was reduced to AUC of 4 in 
the subsequent cycle. In patients with grade 3 or 4 nonhe-
matological toxicity, except for vomiting, anorexia, fatigue, 
and allergy, the dose of DTX was reduced by 10 mg/m2. The 
scheduled chemotherapy could be delayed for a maximum 
of 20 days. The scheduled chemotherapy was also discontin-
ued in the case of disease progression, excessive toxicity, or 
refusal of scheduled treatment by patients.

The response was evaluated based on the response eval-
uation criteria in solid tumors (RECIST) guidelines version 
1.0. Complete response (CR) was defined as complete dis-
appearance of all target lesions. Partial response (PR) was 
defined as at least 30 % reduction in the sum of the long-
est diameters of the target lesions. Progressive disease (PD) 
was defined as a greater than 20 % increase in the sum of 
the greatest diameters of the target lesions within 2 months 
of study entry, or the appearance of any new lesions, and/
or unequivocal progression of existing nontarget lesions. 
Stable disease (SD) was any condition not meeting any 
of these three criteria. The tumors of all the patients were 
measured by magnetic resonance imaging by radiologists 
at each institution. Because the scheduled chemotherapy 
was performed as NAC in this study, radical hysterectomy 
was allowed to be performed without confirmation 4 weeks 
after complete disappearance of the tumor or tumor shrink-
age by 30 %. The severity of adverse events was assessed 
according to the common terminology criteria for adverse 
events (CTCAE) version 3.0.

The primary endpoint of this study was the response 
rate. A 95  % confidence interval for the estimate of the 
response rate was calculated. Assuming a response rate of 
70 %, the study was designed with 80 % power such that 
the lower limit of the 95  % confidence interval (CI) for 
the estimate of the response rate was higher than 50 %. A 
sample size of 48 assessable patients was required. Sec-
ondary endpoints were to assess adverse events, the 2-year 
progression-free survival (PFS) rate, and the 2-year over-
all survival (OS) rate. The Kaplan–Meier method was used 
to determine patient survival distribution in the assessable 
population; 95 % confidence intervals of survival distribu-
tions were estimated by means of Greenwood’s formula. 
The significance of the survival distribution in each sub-
group was tested by the log-rank and log-rank trend test. 
A value of p < 0.05 was considered statistically significant. 
All analysis was performed with SAS system version 9.1.3 
(SAS Institute, Cary, NC, USA).

Results

The characteristics of 52 patients who were eligible to be 
evaluated for the efficacy of DTX/CBDCA combination 
chemotherapy followed by radical hysterectomy are shown 
in Table  1. Forty patients (77  %) received two cycles of 
NAC, 4 had one cycle of NAC, and 8 had three cycles of 
NAC. The response rate was 69  % (95  % CI, 57–82  %), 
with 5 patients achieving CR, 31 PR, 15 SD, and 1 PD. 
Tumor reduction rates are shown in Fig. 1. Only 1 patient 
had tumor growth in the uterine cervix after NAC. Fifty 
patients (96  %) could undergo radical hysterectomy after 
NAC. Two patients in stage IIB could not undergo radi-
cal hysterectomy; : patient had PD with a new lesion, and 
the other showed PR, but peritonitis carcinomatosa was 
observed at laparotomy, and they received CCRT.

In 50 patients who underwent radical hysterectomy, 
NAC brought downstage to 9 patients (64.3  %; 9/14) 
in stage IB2, to 3 (42.9  %; 3/7) in stage IIA2, and to 17 
(54.8 %; 17/29) in stage IIB (Table 2). Seventeen (34 %) 
had only pelvic lymph node involvement; 18 (36  %) had 
only parametrial infiltration. Ten patients (20  %) had 
both pelvic lymph node involvement and parametrial 
infiltration. Twenty-five (50  %) patients had neither pel-
vic lymph node involvement nor parametrial infiltration. 
Eleven patients received no adjuvant treatment after radi-
cal hysterectomy. Twenty-six patients received adjuvant 
chemotherapy, including 21 patients with DTX/CBDCA 
combination chemotherapy, 3 irinotecan/nadaplatin com-
bination chemotherapy, and 2 paclitaxel/CBDCA com-
bination chemotherapy. Nine patients underwent CCRT, 
and 4 patients underwent radiotherapy alone as adjuvant 
treatment after radical hysterectomy. In 17 patients with 
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pelvic lymph node involvement, 9 patients received adju-
vant chemotherapy after RH, CCRT for 6 patients and RT 
for 2 patients. There is no difference in recurrence rate 
between CCRT and chemotherapy as adjuvant treatment 
[recurrence rate: 44.4 % (4/9) for CCRT vs. 42.3 % (11/26) 
for chemotherapy].

The median follow-up duration was 1913  days with a 
range of 145–2632 days. The 2-year PFS rate and OS rate 
were 67.9  % (95  % CI, 53.0–78.9  %) and 85.9  % (95  % 
CI, 72.7–93.0 %), 61.4 % and 76.9 % in stage IB2, 71.4 % 
and 85.7 % in stage IIA2, and 70.0 % and 90.0 % in stage 
IIB, respectively (Fig.  2). The 2-year PFS rate and OS 
rate were not statistically significant by FIGO stage (trend 
test, p  =  0.9953 and p  =  0.4782, respectively). Seven-
teen patients with pelvic lymph node involvement had 
a significantly worse outcome than those without pelvic 
lymph node involvement (2-year PFS: 47.1 % vs. 81.1 %; 
p =  0.0041; 2-year OS: 76.5 % vs. 93.6 %; p < 0.1200). 
Similarly, 18 patients with parametrial infiltration had a 
significantly worse outcome than those without parametrial 
infiltration (2-year PFS: 50.0  % vs. 77.9  %; p =  0.0024, 
2-year OS: 72.2 % vs. 93.8 %; p = 0.0165). Patients with 
adenosquamous cell carcinoma (ASC) had a relatively 
worse outcome than those with AC, but the difference was 
not significant (2-year PFS: AC, 73.1%; ASC, 54.2  %; 
other, 66.7 %; p = 0.4262).

Twenty patients recurred and 15 patients died. Two 
patients who were not indicated for radical hysterectomy 
recurred and died. Five patients who achieved CR were 
alive without recurrence. Of 46 patients with PR or SD, 19 
patients had recurrence (11 for PR and 8 for SD). Of 20 
patients with recurrence, 7 patients had both pelvic lymph 
node involvement and parametrial infiltration, 4 patients 
had only pelvic lymph node involvement, 4 patients had 
only parametrial infiltration, 3 patients had neither pelvic 
lymph node involvement nor parametrial infiltration, and 
2 patients were not indicated for radical hysterectomy. 
Five patients recurred in the vaginal stump. In 10 patients 
with distant recurrence, 5 patients recurred in the lung, 4 

Table 1   Characteristics of 52 patients to evaluate the efficacy of neo-
adjuvant chemotherapy followed by radical hysterectomy

ECOG Eastern Cooperative Oncology Group
a  Other: including small cell carcinoma, serous adenocarcinoma, and 
undifferentiated carcinoma

Age (years) 49 (27–71)

FIGO stage

 IB2 14

 IIA2 7

 IIB 31

Tumor diameter (mm) 52 (10–92)

Histological type

 Adenocarcinoma 35

 Adenosquamous carcinoma 14

 Othera 3

Adjuvant treatment

 Chemotherapy 26

 Concurrent chemoradiotherapy 9

 Radiotherapy alone 4

 Observation 11

 Inoperable 2

ECOG PS

 0 49

 1 3

Fig. 1   Tumor reduction rate 
after neoadjuvant chemotherapy. 
Two patients in stage IIB could 
not undergo radical hysterec-
tomy; one patient had progres-
sive disease with a new lesion 
(*1), and the other showed a 
partial response but peritonitis 
carcinomatosa was observed at 
laparotomy (*2)
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patients had distant lymph node recurrence, and 3 patients 
had bone metastasis. Four patients recurred in an extrapel-
vic lymph node, such as paraaortic, two mediastinal, and 
cervical nodes. Among 3 patients with pelvic recurrence, 2 
patients showed peritonitis carcinomatosa.

Adverse events of DTX/CBDCA combination chemo-
therapy were evaluated in 59 patients. The most frequent 
grade 3 and grade 4 hematological toxicity was neutrope-
nia, with 43 patients (73 %) having grade 4 neutropenia and 
11 patients (19  %) having grade 3 neutropenia (Table  3). 
Febrile neutropenia was observed in 3 patients, including 2 
after the first cycle, and residual neutropenia after the sec-
ond cycle. Of 59 patients, 34 (58 %) required G-CSF for 
leukocyte recovery. Five patients (8  %) had grade 3 ane-
mia, including 3 patients after the first cycle and 2 patients 
after the second cycle. No patients had grade 4 anemia in 
this study. One patient showed grade 4 thrombocytopenia. 

The non-hematological toxicities were mainly grade 1 or 2 
in severity. The most common grade 1 or 2 adverse event 
was alopecia. With regard to grade 3 nonhematological tox-
icities, 5 patients had allergic reaction to DTX or nausea, 
3 constipation, and 1 vomiting. Two patients had grade 4 
nonhematological toxicities, 1 vomiting, and the other an 
allergy reaction to DTX.

Discussion

Because UCNS is a relatively rare tumor, no prospective or 
randomized studies focusing on this rare disease have con-
cluded whether CCRT was effective for locally advanced 
UCNS as well as SCC. The retrospective analysis of GOG 
trials reported that patients with adenocarcinoma and aden-
osquamous carcinomas showed similar outcome com-
pared to SCC when treated with CDDP-based CCRT [17]. 
However, of 1671 patients, this retrospectively analysis 
included only 112 patients (6.7  %) with adenocarcinoma 
and adenosquamous carcinomas who were treated with 
CDDP-based CCRT. Furthermore, CDDP-based CCRT in 
this analysis included various chemotherapeutic regimens, 
such as CDDP alone, CDDP/5-fluorouracil, and CDDP/5-
fluorouracil/hydroxyurea. In contrast, recent reports have 
suggested that CCRT with weekly CDDP was less effective 
for patients with AC than for those with SCC [9, 10, 18]. 
In fact, the 5-year OS for patients with cervical AC was 
reported to be 65.3  % in stage IB2, 66.4  % in stage IIA, 
and 55.9 % in stage IIB [4], carrying a worse prognosis of 
about 10 % 5-year OS than SCC. Accordingly, to improve 
the outcome for stage IB2–IIB cervical cancer patients with 
UCNS, it is worth reevaluating the efficacy of NAC fol-
lowed by RH.

A high response rate of NAC is necessary to prove the 
efficacy of NAC followed by RH. However, the response 

Table 2   Downstage and pelvic lymph node involvement by FIGO 
stage

PLN pelvic lymph node

Downstage PLN  
involvement

Rate of downstage/PLN 
involvement

Yes No

Stage IB2 (n = 14) 64.3 % (9/14)/42.9 % (6/14)

 Yes 1 8 9

 No 5 0 5

Stage IIA2 (n = 7) 42.9 % (3/7)/57.1 % (4/7)

 Yes 1 2 3

 No 3 1 4

Stage IIB (n = 29) 54.8 % (17/29)/24.1 % (7/29)

 Yes 2 15 17

 No 5 7 12

Fig. 2   The 2-year progression-free survival (PFS) and overall sur-
vival (OS) by FIGO stage. With the median follow-up duration of 
1913 days (range, 145–2632 days), the 2-year PFS rate and OS rate 

were 67.9 % (95 % CI, 53.0–78.9 %) and 85.9 % (95 % CI, 72.7–
93.0 %), 61.4 % and 76.9 % in stage IB2, 71.4 % and 85.7 % in stage 
IIA2, and 70.0 % and 90.0 % in stage IIB, respectively
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rate of patients with AC to NAC ranged from 50  % to 
67 % [19–21], suggesting that AC might be less sensitive 
to chemotherapy. We previously reported that the overall 
response rate to DC chemotherapy was 69 % for patients 
with UCNS [16]. The present study also showed a similar 
response rate as NAC for stage IB2, IIA2, and IIB patients 
with UCNS. Additionally, of 52 patients, DC chemother-
apy suppressed tumor growth of the uterine cervix in 51 
patients before RH. An international collaborative meta-
analysis of NAC also reported that NAC reduced the need 
of adjuvant radiotherapy by decreasing pathological risk 
factors and distant metastasis. However, when RH is used 
to treat FIGO IB2, IIA2, and IIB disease, the majority of 
patients needed multimodality treatment, including NAC, 
RH, and adjuvant radiotherapy including CDDP-based 
CCRT [22]. The multimodality strategy consisting of RH 
followed by adjuvant radiotherapy is associated with not 
only impaired quality of life, but also with conflicting cost-
effectiveness. Adjuvant radiotherapy sometimes induced 
severe postoperative complications, such as lower-limb 
lymphedema, bowel obstruction, urinary disturbance, and 
sexual dysfunction [22–24]. Consequently, adjuvant radi-
otherapy should be limited as possible for patients who 
underwent RH [25].

Recent literature reported adjuvant chemotherapy as use-
ful treatment for patients with uterine cervical cancer after 
RH [26, 27]. In the near future, we are also going to report 
a pilot study that evaluates the efficacy and safety of RH 
followed by adjuvant chemotherapy consisting of taxane/

CBDCA combination chemotherapy for high-risk patients 
with UCNS. Thereby, we can provide a more efficient and 
less toxic treatment option for patients with lower radiosen-
sitive UCNS, avoiding sequential incorporation with adju-
vant radiotherapy. The multimodality strategy, consisting 
of RH and chemotherapy, as primary treatment for patients 
with UCNS also provides a chance to control locoregional 
recurrence by radiotherapy.

Pelvic lymph node involvement is one of the most 
important prognostic factors in patients with cervical can-
cer. Recently, based on the recommendation of the NCCN 
guideline, gynecological oncologists have tended to choose 
CCRT, not RH, as the primary treatment for stage IB2, 
IIA2, and IIB patients with cervical cancer. As a result, the 
accurate incidence of pelvic lymph node involvement by 
histological type is unknown in stage IB2, IIA2, and IIB 
patients with cervical cancer. It remains unclear whether 
patients with UCNS had a higher incidence of pelvic lymph 
node involvement than those with SCC. Irie et al. showed 
that a significantly higher incidence of pelvic lymph node 
involvement was observed in stage II patients with AC than 
in those with SCC [2]. In contrast, other authors reported 
that there was no significant difference in pelvic lymph 
node involvement between SCC and AC in patients with 
stage IB–IIB cervical cancer [28–30]. In our previous sur-
vey of 825 patients with stage IB1–IIB cervical cancer, 
including 282 patients with cervical AC, the histologi-
cal type did not affect the incidence of pelvic lymph node 
involvement [31]. There might be no significant difference 
in pelvic lymph node involvement between patients with 
SCC and AC of stage IB–IIB; however, our previous sur-
vey suggested that patients with AC having pelvic lymph 
node involvement showed a significantly poorer outcome 
than those with SCC [31]. Meta-analysis suggested that 
NAC showed significantly decreased lymph node involve-
ment and parametrial infiltration in patients with locally 
advanced cervical cancer [14, 15]. Because this study was 
not comparative, it could not be evaluated whether NAC 
decreased pelvic lymph node involvement in stage IB2, 
IIA2, and IIB patients with UCNS. In this study, the inci-
dence of pelvic lymph node involvement was 43 % (6/14) 
in stage IB2, 57 % (4/7) in stage IIA2, and 24 % (7/29) in 
stage IIB, suggesting that NAC might induce a relatively 
low incidence and a good outcome, especially in stage 
IIB patients with UCNS. Usually, stage IIB patients with 
UCNS tend to have more PLN involvement and worse out-
come. In the current study, the incidence of PLN involve-
ment of stage IIB seemed to be lower than those with stage 
IB2 and IIA2, but it was unknown why stage IIB patients 
with UCNS showed lower incidence of PLN involve-
ment than others. Parametrial infiltration is also an impor-
tant prognostic factor in patients with cervical cancer. 
Kasamastu et al. reported that patients with AC showed a 

Table 3   Hematological and non-hematological toxicity

AST aspartate aminotransferase

Underline values indicate non-hematological toxicity brought to 
attention in patients who underwent DTX/CBDCA chemotherapy

Grade 1 Grade 2 Grade 3 Grade 4

Neutropenia 0 1 11 43

Anemia 20 24 5 0

Thrombocytopenia 23 4 1 1

Febrile neutropenia 0 0 3 0

Nausea 27 12 5 0

Vomiting 13 5 1 1

Constipation 16 4 3 0

Diarrhea 8 3 0 0

Fatigue 32 3 0 0

Alopecia 23 28

Neurotoxicity 3 1 0 0

Myalgia/arthralgia 7 4 0 0

Allergic reaction 3 1 5 1

AST increased 10 0 0 0

Blood bilirubin increased 12 0 0 0

Creatinine increased 3 0 0 0
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relatively poorer outcome than those with SCC and para-
metrial infiltration after RH [30]. In this study, 4 patients 
had parametrial infiltration in stage IB2, 3 in stage IIA2, 
and 13 in stage IIB after RH. Consequently, NAC caused 
17 (59 %) of 29 stage IIB patients to downstage, indicating 
that NAC followed by RH produced a good outcome, espe-
cially in stage IIB.

Eifel et  al. suggested that AC had statistically signifi-
cantly increased distant relapse rates compared with SCC 
regardless of tumor size in stage IB patients receiving 
radiotherapy [32]. Our previous report, which included 
3471 surgically treated cases of stage IB–IIB cervical can-
cer, suggested that AC predominantly recurred hematog-
enously, whereas SCC recurred lymphatically [33]. In this 
study, 4 patients (20 %) recurred only in the vaginal stump, 
of which 4 patients could be controlled by radiotherapy or 
surgical resection. In contrast, 10 patients (50 %) had dis-
tant metastasis, including 5 with lung metastasis and 3 with 
bone metastasis, and 9 patients died. Accordingly, a new 
adjuvant strategy, including molecular targeting therapy, 
is necessary for high-risk patients with UCNS to reduce 
hematogenous distant metastasis to as low as possible. 
The RTOG/GOG724 study evaluates the efficacy of CCRT 
with weekly CDDP followed by four cycles of paclitaxel/
CBDCA combination chemotherapy for high-risk cervical 
cancer after RH.

DC chemotherapy was generally well tolerated, as dem-
onstrated by the mild to moderate toxicity. Neutropenia 
was the most frequent hematological toxicity. Grade 4 neu-
tropenia was observed in 41 patients (69 %), but was rap-
idly reversible with G-CSF administration. In 41 patients 
receiving two cycles of NAC, no patients had a scheduled 
treatment delay of more than 8  days. Three patients with 
febrile neutropenia required hospitalization for the admin-
istration of antibiotics and G-CSF, but no patients devel-
oped any infection or sepsis. Five patients had grade 3 
anemia and 1 patient had grade 4 thrombocytopenia, but no 
patients required transfusion before radical hysterectomy.

The current study has several limitations. First, this 
study only evaluated the response rate, adverse events of 
NAC, and survival, as this study is the phase II study. How-
ever, it is also necessary to evaluate the completeness of RH 
and the short-term/long-term complications of RH. Unfor-
tunately, we could not evaluate the completeness of RH and 
perioperative adverse events, because it was not scheduled 
to evaluate these factors at the start of this study. We should 
conduct the next study of NAC followed by RH to evaluate 
not only the efficacy of NAC, and adverse events of NAC, 
but also the completeness of RH and perioperative adverse 
events, such as lower limb lymphedema and gastrointesti-
nal obstructions. Second, it is difficult to evaluate the long 
term usefulness of NAC followed by RH, because the cri-
teria of adjuvant treatment and adjuvant treatment were 

decided at each institution by histological findings after 
RH in this study. Consequently, we have to decide the pro-
tocol-scheduled treatment, such as NAC followed by RH 
and adjuvant chemotherapy for high-risk UCNS, to evalu-
ate the multidisciplinary strategy with chemotherapy and 
surgery for UCNS in the near future. In addition, because 
this phase II study involved a small number of patients, 
we could not evaluate the difference of recurrent rate by 
adjuvant treatment sufficiently and discuss which adjuvant 
treatment is more appropriate for patients with and without 
PLN involvement.

In conclusion, DC chemotherapy was a well-tolerated 
NAC regimen. Neoadjuvant DC chemotherapy followed by 
RH might be a useful strategy for stage IB2, IIA2, and IIB 
patients with UCNS.
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