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Abstract

Introduction This study was to evaluate the surgical and survival effects of neoadjuvant chemotherapy (NAC) followed by
radical hysterectomy (RH) for cervical cancer with stages IB2 to IIB of FIGO 2009 staging.

Methods From February 2, 2001 to November 11, 2015, 428 patients received NAC followed by RH in a tertiary hospital,
in which all the major procedures were performed by one surgeon. Surgical and survival outcomes were evaluated between
the NAC and primary RH groups.

Results A total of 279 (65.2%) patients received NAC, and the overall clinical and complete pathological response rates
were 65.9% and 10.8%, respectively. Compared with primary RH patients, NAC patients had more advanced stages, higher
recurrence rate, longer median duration of RH, and more median estimated blood loss. After adjusted with baseline risk
factors, no significant differences in progression-free or overall survival were observed between the NAC and primary RH
groups. However, the responders to NAC had better survival outcomes.

Conclusions There were no surgical or survival benefits of NAC for patients with cervical cancer of stages IB2 to IIB except
for the responders to NAC.
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Abbreviations PF Fluorouracil and cisplatin

LACC Locally advanced cervical cancer PFS Progression-free survival

NAC  Neoadjuvant chemotherapy PLN Pelvic lymph node

(0N} Overall survival RH Radical hysterectomy

PALN Para-aortic lymph nodes TC Paclitaxel and carboplatin
TP Paclitaxel and cisplatin
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cervical cancer is the leading cause of cancer death [1]. An
increasing trend in incidence and mortality of cervical cancer
has also been observed in China [2]. Radical hysterectomy
(RH) is recommended as the primary treatment option for
young patients with early stage cervical cancer (stages IA2
and IB1). While effective treatments for locally advanced
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cervical cancer (LACC) of stages IB2 to IIB, which have
an inferior prognosis, still remain controversial. To reduce
the primary tumor size [3], improve operative curability and
safety, and reduce long-term complications due to radio-
therapy [4], neoadjuvant chemotherapy (NAC) had been
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attempted for patients with LACC. Despite numerous reports
guaranteeing the safety profile and effectiveness of NAC
for cervical cancer, the results of randomized controlled
trials [5, 6] and meta-analysis [7] suggested that NAC did
not improve the survival outcomes of patients with LACC.
Therefore, the applicability of NAC in LACC is debatable
[8, 9], and is not recommended as general practice [10].
However, the randomized studies of NAC did not rigorously
follow the uniform treatment protocols [5, 6]. Currently, no
high-certainty evidence was available on the relative benefits
and harms of primary radical hysterectomy versus primary
chemoradiotherapy for stage IB2 cervical cancer [11]. In a
phase 3 randomized controlled study, although NAC fol-
lowed by chemoradiotherapy could improve disease-free
survival compared with NAC followed by RH, the former
had more toxicity and did not significantly improve overall
survival [12]. Based on these findings, to date, there are no
sufficient data to support the surgical or survival benefits of
NAC followed by RH. The role of NAC in the treatment of
LACC still requires more substantial evidences.

In this cohort study among Chinese patients with FIGO
stage IB2 to IIB cervical cancer, we analyzed the differences
in clinicopathological characteristics and surgical, survival
outcomes between patients who received NAC followed by
RH and those who received primary surgeries, so as to deter-
mine the impact of NAC in the treatment of LACC. All the
major procedures, including resection of the parametrium
and systematic lymphadenectomy, were all performed by
the one surgeon.

Methods
Ethical approval and study design

This retrospective cohort study was conducted at a tertiary
teaching hospital. The Institutional Review Board of the
study center had approved this study. Informed consent
was obtained from all individual participants before any
treatment. All procedures performed in the study involv-
ing human participants were in accordance with the ethical
standards of the institutional and/or national research com-
mittee and with the 1964 Declaration of Helsinki and its
later amendments or comparable ethical standards.

We identified all patients diagnosed with cervical cancer
of stages IB2 to IIB from February 2, 2001 to November 11,
2015 through electronic medical records system. All patients
were followed in outpatient clinics up to December 31, 2016.
According to definitive treatment, patients were classified
into NAC and primary RH groups. The primary endpoints
included progression-free and overall survival (PFS and
OS) between two groups, which were calculated from the
date of last treatment (RH and/or adjuvant treatment) to the

date of progression, death, or the last follow-up, whichever
occurred first. The survival of patients with different stages
and responses to NAC was also analyzed. The secondary
endpoints included surgical outcomes such as estimated
blood loss, transfusion volume, duration of surgery, and
hospital stay.

Patients

All patients with cervical cancer of stage IB2 to IIB received
RH of class III or type C of the Q-M classification [13,
14]. Detailed data were collected by searching and review-
ing medical records. The inclusion criteria consisted of
the following: histopathologically proven primary cervical
squamous carcinoma, adenocarcinoma, or adenosquamous
carcinoma; FIGO stage IB2 to IIB diagnosed by pelvic
examinations of two experienced physicians of gynecologic
oncology; surgical procedures belonging to RH of class III
or type C with systemic lymphadenectomy; aged 18 years
or older; and performance status of Eastern Cooperative
Oncology Group scores 0 or 1. Patients were excluded if
they had distant metastasis in presurgical imaging. Recur-
rence was validated by physical, imaging examination, and/
or biopsy. Mortality was confirmed by reviewing medical
records and interviews by telephone and/or email. As there
were no patients accepted laparoscopic RH since the year
of 2011, we divided the cases into two periods, i.e., before
and after 2011.

Surgical and pathological evaluation

Surgical treatment consisted of laparoscopic or abdominal
RH, bilateral salpingo-oophorectomy, and lymphadenec-
tomy of the pelvic lymph nodes (PLNs) and para-aortic
lymph nodes (PALNSs). To preserve the ovaries of young
patients, salpingectomy was undertaken along with trans-
location of the ovaries to the peritoneum above the level
of the anterior superior spine. All the major procedures of
RH (resection of parametrium and systematic lymphadenec-
tomy) were performed by the corresponding author. The
procedures of nerve-sparing RH had been described in the
other study [15]. All the laparoscopies utilized the uterine
manipulator. Specifically, in laparoscopic RH, the specimen
of lymph nodes was placed in a sealed bags after resection,
and these bags were taken out via vagina together with the
uterine, fallopian tubes and ovaries. Then, a transvaginal
suture was accomplished for vaginal cuff.

All specimens underwent detailed pathological exami-
nations, including characteristics of pathological subtypes,
lymph-vascular space invasion, invasion depth of the stroma,
lymphatic metastasis, involvement of uterus or parametrium,
and status of the incision margin. For RH performed before
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20009, the staging was reviewed and redefined according to
FIGO 2009 criteria [16].

NAC protocols and post-operative adjuvant
therapies

The NAC protocols consisted of TC (paclitaxel 175 mg/m?,
carboplatin AUC 5 on day 1 in a cycle of 21 days adminis-
tered via intravenous infusion), TP (paclitaxel 175 mg/mz,
cisplatin 70 mg/m? on day 1 in a cycle of 21 days via intra-
venous infusion) or PF (fluorouracil 1000 mg/m?* on days
14, cisplatin 70 mg/m* on day 1 in a cycle of 28 days via
intravenous or transuterine arterial infusion).

Post-operative adjuvant therapies included systematic
chemotherapy, radiotherapy, concurrent chemoradiotherapy,
or a combination, which were provided for patients with
risk factors of recurrence according to the guideline [10].
The regimens for systematic chemotherapy were similar to
that for NAC. Concurrent chemoradiotherapy consisted of
radiotherapy and concurrent chemotherapy of cisplatin or
paclitaxel if the patient had a hypersensitivity reaction to
cisplatin. Radiotherapy consisted of conventional external-
beam fractionation and low-dose-rate (40-70 cGy/h) brachy-
therapy. For PALN metastasis, an additional and extensive
radiation therapy field was applied to achieve curative
treatment.

Response and toxicity evaluation of NAC

The clinical response to the NAC was assessed according to
the Response Evaluation Criteria in Solid Tumors’ guide-
lines [17]. Target lesions of the cervical tumor were meas-
ured by preoperative imaging of magnetic resonance imag-
ing or computed tomography rather than ultrasound, as the
ultrasound could not specifically assess the residual tumor
in such situations [18]. Complications related to NAC and/or
RH within 3 months were reviewed according to the protocol
of Obermair et al. [19] and collected from medical records
as adverse events according to the Common Terminology
Criteria for Adverse Events v4.03 [20].

Statistical analysis

SPSS 22.0 (SPSS Inc., Chicago, IL, USA) was utilized for
statistical analysis. The differences in epidemiological,
clinical, and pathological characteristics between patients
in the NAC group and patients in the primary RH group
were determined by univariate analysis of Chi-square tests
or Wilcoxon rank sum test. The Kaplan—-Meier method and
Cox proportional hazards regression models were used
to determine the risk factor of survival outcomes. Patho-
logical characteristics, post-operative complications, and
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post-operative adjuvant therapies were integrated as covari-
ates. All reported significances were two tailed at a level of
0.05.

Results

Epidemiological, clinical, and pathological
characteristics of patients

From February 2, 2001 to November 11, 2015, 428 eligi-
ble patients were included in the study, and 279 (65.2%)
received NAC. The baseline characteristics of the patients
are summarized in Table 1. Stage IB2, ITA1, ITA2, and IIB
cervical cancer consisted of 272 (63.6%), 68 (15.9%), 46
(10.7%), and 42 (9.8%) patients, respectively. Squamous
carcinoma, adenocarcinoma, and adenosquamous carcinoma
consisted of 375 (87.6%), 39 (9.1%), and 14 (3.3%) cases,
respectively. Half of the operations were performed after
2011 (221 cases, 51.6%) and by laparoscopy (54.0%). Nerve-
sparing RH consisted of 115 (26.9%) cases of all surgeries.

As shown in Table 1, there were no significant differ-
ences in most of preoperative parameters between the NAC
group and the RH group. However, patients in the NAC
group had more advanced FIGO stages (P =0.002), more
surgeries performed before year 2011 (P <0.001), and more
post-RH radiotherapy (P=0.003). These variates had been
the adjusted factors in a Cox regression model.

Clinical and pathological response to NAC

NAC protocols consisted of TP (86 cases, 20.1%), TC (17,
4.0%) and PF (175, 40.9%), with a median number of cycles
of 3 (range 2-3), 3 (range 3-3) and 2 (range 1-4), and a
median duration from initiation of chemotherapy to RH of
61 (range 39-68), 64 (60—68) and 60 days (25-122), respec-
tively. In 120 of 175 (68.6%) patients with PF protocols,
chemotherapy was administered via the transuterine artery.

After NAC, complete and partial responses were observed
in 25 (9.0%) and 159 (57.0%) patients, respectively. The
overall response rate was 184/279 (65.9%). The TP, TC, and
PF protocols had similar response rates of 71.3% (62/87),
58.8% (10/17) and 64.0% (112/175) (P =0.412). Thirty
patients (10.8%) had no residual lesion in the final patho-
logical examinations.

Surgical and pathological outcomes

Table 1 summarizes data concerning surgical conditions
and outcomes. Compared with patients in the primary RH
group, patients in the NAC group had longer operative times
and more estimated blood loss (P=0.011 and 0.026, respec-
tively). Grade 3 and 4 complications were observed in 28
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Ta.bI.e 1 Epidemiolog%cal, Primary RH group NAC +RH group P value
clinical, a.nc.l pathologlcal (n=149) (n=279)
characteristics of patients
Age (year), median (range) 46 (27-63) 45 (27-65) 0.117
Menopause, n (%) 42 (28.2%) 66 (23.7%) 0.350
ECOG score, n (%) 0.548
0 121 (81.2%) 233 (83.5%)
1 28 (18.8%) 46 (16.5%)
Gravidity, median (range) 3(1-6) 3(0-7) 0.066
Parity, median (range) 1(0-5) 1 (0-6) 0.438
BMI (kg/mz), median (range) 23 (19-35) 24 (18-35) 0.066
SCC-Ag (ng/ml), median (range) 3.1 (0.6-9.6) 3.4 (0.5-18.2) 0.551
Diameter of tumor (mm), median (range) 45 (10-65) 50 (10-70) 0.708
Stage, n (%) 0.022
1B2 107 (71.8%) 165 (59.1%)
IIA1 22 (14.8%) 46 (16.5%)
1IA2 13 (8.7%) 33 (11.8%)
1IB 7 (4.7%) 35 (12.6%)
Pathologic subtype, n (%) 0.384
Squamous carcinoma 133 (89.3%) 242 (86.7%)
Adenocarcinoma 10 (6.7%) 29 (10.4%)
Adenosquamous carcinoma 6 (4.0%) 8 (2.9%)
Surgical year, n (%) < 0.001
Before 2011 48 (32.2%) 159 (57.0%)
After 2011 101 (67.8%) 120 (43.0%)
Surgical routes, n (%) 0.085
Laparoscopy 89 (59.7%) 142 (50.9%)
Laparotomy 60 (40.3%) 137 (49.1%)
NSRH, n (%) 43 (28.9%) 72 (25.8%) 0.495
Preservation of ovaries, n (%) 70 (65.4%) 159 (74.6%) 0.089
Duration of RH (min), median (range) 200 (130-320) 210 (120-400) 0.011
EBL (ml), median (range) 300 (50-1200) 300 (50-3800) 0.026
Transfusion volume (ml), median (range) 0 (0-800) 0 (0-3000) 0.635
Ureteral stents, n (%) 41 (27.5%) 75 (26.9%) 0.909
Hospital stay (day), median (range)
Post-RH 9 (5-112) 12 (5-72) 0.149
Total 13 (6-114) 14 (6-73) 0.150
Grade 3/4 complications, n (%) 7 (4.7%) 21 (7.5%) 0.309
Peri-surgical mortality, n (%) 0 0
Differentiation, n (%) 0.127
Grade 1 15 (10.1%) 26 (9.3%)
Grade 2 78 (52.3%) 120 (43.0%)
Grade 3 56 (37.6%) 133 (47.7%)
Invasion depth of stroma, n (%) 0.395
<1/3 65 (43.6%) 105 (37.6%)
>1/3 but<2/3 48 (32.2%) 92 (33.0%)
>2/3 36 (24.2%) 82 (29.4%)
Positive LVSI, n (%) 53 (35.6%) 116 (41.6%) 0.254
Uterine involvement, n (%) 52 (34.9%) 108 (38.7%) 0.464
Parametrial involvement, n (%) 16 (10.7%) 37 (13.3%) 0.538
Positive vaginal margin, n (%) 10 (6.7%) 24 (8.6%) 0.576
Lymphatic metastasis, n (%) 24 (16.1%) 51 (18.3%) 0.597
Post-RH radiotherapy modalities 0.003

@ Springer



1444

International Journal of Clinical Oncology (2019) 24:1440-1448

Table 1 (continued)

Primary RH group NAC +RH group P value
(n=149) (n=279)

No radiotherapy 47 (31.5%) 57 (20.4%)

CCRT 99 (66.4%) 199 (71.3%)

Only radiotherapy 3(2.0%) 23 (8.2%)

Post-RH chemotherapy 114 (76.5%) 224 (80.3%) 0.361

BMI body mass index, CCRT concurrent chemoradiotherapy, EBL estimated blood loss, ECOG Eastern
Cooperative Oncology Group, LVSI lymph-vascular space invasion, NAC neoadjuvant chemotherapy,
NSRH nerve-sparing radical hysterectomy, RH radical hysterectomy, SCC-Ag squamous cell carcinoma

antigen

(6.5%) patients. Early adverse events within 90 days after
surgery occurred in 7 of 149 (4.7%) of the patients in the
RH group and 21 of 279 (7.5%) of the patients in the NAC
group (P =0.309). No surgery-related mortality occurred.
No significant differences were found among the pathologi-
cal characteristics.

Survival outcomes

Survival data were available in 397 patients (92.8%) with
a median follow-up of 41.3 months (range 6-193.5). For
the whole population, 5-year and 10-year PFS were 70.0%
and 60.0%, respectively; 5-year and 10-year OS were 75.0%
and 65.0%, respectively. Specifically, surgical routs (lapa-
roscopy versus open surgery) had no significant impact on
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Fig. 1 Survival outcomes of patients in the neoadjuvant chemother-
apy (NAC) and primary radical hysterectomy (RH) groups using Cox
regression models adjusted for clinical and pathological factors. a
Progression-free survival (PFS). With the primary RH group as a ref-
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the PFS or OS in Kaplan—Meier analysis (P =0.471 and
0.098, respectively). In Cox regression models, as shown
in Supplement Table 1, independent factors of recurrence
and mortality included lymph node metastasis, involvement
of the parametrium, post-operative complications, incision
status, invasion depth of stroma, pathological subtypes, dif-
ferentiation, and FIGO stages.

There were 91 recurrences (35.7%) and 69 deaths
(27.1%) in the NAC group and 35 recurrences (24.6%)
and 29 deaths (20.6%) in the RH group. The 5-year OS
rates were 75.0% and 75.0% in the NAC and primary RH
groups, respectively, and the 5-year PFS was 68.0% and
75.0%, respectively. The NAC group had a higher recur-
rence rate (P =0.025) and fewer distant metastases (20.9%
versus 45.7%, P=0.008). As shown in Fig. 1 and Table 2,
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erence, the odds ratio (OR) of recurrence in the NAC group was 0.8
(95% confidence interval [CI] 0.6-1.3, P=0.522). b Overall survival
(OS). With the primary RH group as a reference, the OR of mortality
in the NAC group was 1.1 (95% CI 0.7-1.8, P=0.626)
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Table 2 Survival outcomes of patients with and without NAC fol-
lowed by RH and systematic lymphadenectomy and the stratified
analysis according to stage and surgical years

n (%) Primary RH NAC+RH P value
group (n=125)  group (n=271)

Recurrence 35 (24.6%) 91 (35.7%) 0.025

Recurrent sites 0.008
Local recurrence 19 (54.3%) 72 (79.1%)
Distant metastasis 16 (45.7%) 19 (20.9%)

HR of PFS (95% CI)
Total Reference 1.4 (0.9-2.0) 0.134
IB2 (n=245) Reference 1.6 (0.9-3.1) 0.116
1IA1 (n=68) Reference 1.0 (0.4-2.1) 0.915
1IA2 (n=46) Reference 1.7 (0.6-4.7) 0.273
1IB (n=37) Reference 0.5(0.2-1.3) 0.158
Before 2011 Reference 1.4 (0.8-2.5) 0.273
After 2011 Reference 1.2 (0.7-2.1) 0.531

Mortality 29 (20.4%) 69 (27.1%) 0.147

HR of OS (95% CI)
Total Reference 1.0 (0.7-1.6) 0.876
IB2 (n=245) Reference 0.9 (0.4-1.8) 0.717
IIA1 (n=68) Reference 1.0 (0.4-2.4) 0.984
IIA2 (n=46) Reference 1.8 (0.6-5.5) 0.282
1B (n=37) Reference 0.4 (0.2-1.1) 0.073
Before 2011 Reference 1.4 (0.7-2.7) 0.314
After 2011 Reference 0.6 (0.3-1.2) 0.143

NAC neo-adjuvant chemotherapy, OS overall survival, PFS progres-
sion-free survival, RH radical hysterectomy

neither PFS nor OS were significantly different between
the NAC and the primary RH groups with Kaplan—Meier
method or after adjusting for the factors listed in Supple-
ment Table 1. Stratified analysis according to stages of
IB2 to IIB also revealed no significant differences in PFS
or OS rates. Specifically, the proportion of various patho-
logic subtypes had no impact on these results. For patients
with laparoscopies, the NAC had no significant impact
on the PFS or the OS (P=0.141 and 0.172, respectively)
in Kaplan—Meier analysis. NAC had neither significant
impact on the PFS or the OS (P=0.416 and 0.271, respec-
tively) for patients with open surgeries.

As shown in Table 3 and Fig. 2, patients with complete
or partial responses following NAC had significantly better
PFS and OS in the Kaplan—Meier analysis. However, after
adjusting for the factors listed in Supplement Table 1, the
superiority of prognosis disappeared.

Discussion

Our reports provided the evidences about the role of NAC
in the treatment of LACC followed by radical surgeries,
which were all performed by one surgeon. The surgical and
survival outcomes could offer the basis of decision making
for physicians and patients. As previously reported, NAC
followed by radical hysterectomy was suggested as a useful
strategy for patients even with non-squamous cell carcinoma
of the uterine cervix [21, 22]. Trans-uterine arterial NAC
may be promising for stage IB2 to IIB and IVA bulky cervi-
cal adenocarcinoma [23]. Anti-angiogenesis agents had also
been attempted to be used as NAC, which could possibly
improve objective response [24]. Despite these benefits pro-
vided by NAC, the survival outcomes of such intervention
are still disputed. Both OS and PFS were improved with
NAC for women with early stage cervical cancer or LACC
in a small number of trials [25]. But for stage IB to III cer-
vical cancer, follow-up in a long-term randomized study
revealed no significant advantage in disease-free or overall
survivals [26]. From the available studies, no insufficient
evidences existed that hysterectomy with radiotherapy with
or without chemotherapy could improves the survival of
women with LACC compared with women who are treated
with radiotherapy or chemoradiotherapy alone [27, 28]. In
a current meta-analysis, although NAC reduced the need for
adjuvant radiotherapy by decreasing tumor size and reducing
lymph nodes metastasis and distant metastasis, NAC failed
to improve survival when compared with primary surgical
treatment in patients with FIGO stage IB1-IIA cervical
cancer [7]. In our study, neither univariate nor multivari-
ate analyses revealed any significant advantages of NAC in
survival outcomes. In contrast, patients who received NAC
had a higher recurrence rate, longer median duration of RH,
and more median estimated blood loss, most likely due to the

Table 3 Survival outcomes of

PFS (N
responder and nonresponder to
neoadjuvant chemotherapy HR (95% CI) P HR (95% CI) P
Nonresponder (n=86) Reference Reference
Responder (CR+PR) (n=169) 0.5 (0.3-0.8) 0.001 0.6 (0.4-1.0) 0.035
PR (n=144) 0.5 (0.3-0.8) 0.003 0.7 (0.4-1.1) 0.130
CR (n=25) 0.4 (0.1-0.8) 0.027 0.1 (0.01-0.8) 0.026

95% CI 95% confidential interval, CR complete response, HR hazard ratio, NAC neoadjuvant chemother-
apy, OS overall survival, PFS progression-free survival, PR partial response
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Fig.2 Survival outcomes of patients with neoadjuvant chemotherapy (NAC) stratified according to response by the Kaplan—-Meier method. The
statistical data are listed in Table 3. a Progression-free survival (PES). b Overall survival (OS)

more advanced stages and earlier chronological years at the
time of surgery (Table 1). As more NAC was utilized before
2011, the learning curves of RH could also explain its higher
recurrence and poorer surgical outcomes.

The contradiction between NAC treatment and survival
outcomes has not yet been completely explained. Response
to NAC could be a reasonable breakthrough point, as our
study revealed responders to the NAC may have better
survival outcomes. In a small phase II trial, lymph nodes
metastasis before NAC and nonresponse to NAC were sig-
nificant prognostic factors for IB2-to-IIIB squamous cell
carcinoma of the uterine cervix with a bulky mass [29]. A
larger prospective trial is needed to investigate the relation-
ship between survivorship and response to NAC. Currently,
some expert opinions about the appropriate selection of
patients were available for the application of NAC: dose-
dense platinum doublet neoadjuvant chemotherapy of two
cycles had been suggested to evaluate the response of NAC;
patients with good response could accept the third cycle of
chemotherapy and following RH [30]. A surgical predicting
model had also been developed for stage IB2 to IIIB patients
with curative NAC and RH [31].

In our study, NAC did not appear to have advantages in
promoting surgical benefits or decreasing post-operative
adjuvant therapy. But the interpretation needs caution,
since NAC patients had more advanced staging and ear-
lier surgical periods. The improved experiences and skills
of the surgeon would probably contribute to the discrep-
ancy just as reported [32]. On the other hand, NAC had
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other surgical superiorities, such as application in fertility-
sparing surgery for cervical cancer [33, 34], and for preg-
nant women complicated with cervical cancer [35, 36]. In
our study, NAC resulted in less distant metastasis, which
accorded with previously published clinical studies [37, 38]
and meta-analysis [7] in patients with LACC. The reasons
were little known. The systemic effects from NAC could
probably explain the reduced distant metastasis. However,
just as we had reported, in meta-analysis patients with NAC
and primary surgery had no differences about the overall and
loco-regional recurrences and progression-free survival [7].
Hence, the control of distant metastasis of NAC should be
interpreted discreetly.

The 10.8% of pathological complete response rate in our
study was lower than the reported 16.1-45% in two prospec-
tive phase 2 studies [39, 40]. The most possible reason is
due to the retrospective study design, which was lack of uni-
form NAC protocols and pathological examinations. Many
patients accepted radical surgeries once they achieved partial
response according to the physician’s instructions, which
would significantly decrease the pathological response.
However, the significance of generally low pathological
complete response needs exploration in studies relevant to
the application of adjuvant therapy and survival outcomes.

The main strengths of our study are the relative large
cohort and uniform procedures of RH performed by an expe-
rienced physician. However, as this study was a retrospec-
tive study, recall bias and selection bias are inevitable. The
present study was conducted across a 15-year interval; thus,
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there are probably a variety of confounding biases, such
as improvements in surgical equipment during this period
as well as differences in personal experiences and surgical
skills. In the future, prospective studies are needed to clarify
the impact of these issues on outcomes, and surgeons should
identify a tailored and effective treatment for LACC. The
assessment of quality of life was also not included in our
study. Despite the lack of survival benefits of NAC, compre-
hensive evaluations including short and long-term compli-
cations should be pursued to provide sufficient evidence to
clarify whether this strategy can improve the quality of life
or the cost-effectiveness of treatment. The impact of surgical
routs on the survival of cervical cancer is another impor-
tant issue. Although a randomized trial [41] and an epide-
miologic study [42] suggested minimally invasive surgeries
could cause significant deteriorative survival outcomes, we
could not support meaningful evidences in the field of NAC,
since almost all the RH were performed in recent periods
and in laparoscopic routs. The learning curves of one physi-
cian would significantly distract the stratification analysis.

Conclusions

Although NAC achieved a promising response rate in
patients with FIGO stage IB2-to-IIB cervical cancer, no
surgical, or survival benefits were observed in this cohort
study. Responders to NAC may have better PFS and OS.
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