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Abstract: Objective: To compare the therapeutic effect and impact of surgery following radiotherapy and chemotherapy following surgery for patients with cervical cancer. Methods: A total of 329 cervical cancer patients admitted
to Yantai Yuhuangding Hospital from May 2008 to December 2014 in the Gynecology and Oncology department
were selected as the research objects. Retrospective analysis was carried out and according to different treatment
methods, the patients were divided into a surgery-first group (surgery before radiotherapy) of 164 cases, and a
chemotherapy-first group (chemotherapy before surgery) of 165 cases. The curative effect, postoperative adverse
reactions, complications, and lymph node metastasis were compared between the two groups. All patients were
followed up for 3 years, and the survival rate and quality of life in these 3 years were recorded. Results: The total
effective rate of the chemotherapy-first group (97.0%) was significantly higher than that of the surgery-first group
(89.0%, P=0.019). In regard to total postoperative adverse reactions, the chemotherapy-first group also surpassed
the surgery-first group (P<0.001). In terms of survival rates, the 1-, 2- and 3-year survival rate of the chemotherapyfirst group were 99.4%, 97.0%, 91.5 respectively, whereas those of the surgery-first group were 97.0%, 89.0%,
75.0% respectively. Compared with the 3 years total survival rate of the two groups, the chemotherapy-first group
was significantly superior to the surgery-first group (P=0.048). The average score of quality of life in the chemotherapy-first group was (84.07±7.69), which was significantly higher than that in the surgery-first group (70.12±9.59),
P<0.001. Conclusion: In treatment of cervical cancer, chemotherapy following surgery achieves better therapeutic
effect than the surgery following radiotherapy, which greatly improves the survival rate and quality of life of patients.
It is worth promoting in clinical practice.
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Introduction
Cervical cancer is a very common malignancy
in gynecology [1]. According to the survey by
Huh et al., more than 1.2 million new cases of
cervical cancer are found in 2014 in the world
[2]. With the deterioration of the social environment, cervical cancer has shown a younger
trend [3]. More relevant reports show that the
recurrence of cervical cancer is extremely serious, and the recurrence rate of disease within
2 years is up to 32.8% [4]. Research by Branca
et al. have shown that the recurrence of cervical cancer is mainly due to residual lesions,
since traditional tumor resection surgery is
unable to excise all the potential lesions pre-

cisely [5]. With the rapid development of modern medical technology, treatment of cervical
cancer has made a relatively outstanding
breakthrough [6]. At present, the best treatment of cervical cancer can be achieved by a
combination of surgery with radiotherapy or
chemotherapy [7, 8]. However, there is no relevant research, either domestic or abroad, comparing treatment efficacy of surgery following
radiotherapy and chemotherapy following surgery for patients with cervical cancer exactly.
Whether the different treatment sequence will
cause a different prognosis, and how to treat to
achieve the best therapeutic effect are still in
debate. Hence, through comparison of curative
effect in cervical cancer patients with the two
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treatment sequences (surgery following radiotherapy and chemotherapy following surgery),
this study aimed at to provide reference and
guidance for future clinical implementation of
surgery combined with radiotherapy and chemotherapy for cervical cancer.
Materials and methods
Research object
A total of 329 patients with cervical cancer
admitted to Yantai Yuhuangding Hospital from
May 2008 to December 2014 in the Gynecology
and Medical Oncology Department were selected as study subjected and their clinical data
were analyzed retrospectively. The selected
patients aged 30-60 years old with an average
of 41.57±12.44 years old. According to the different treatment methods, 164 cases were
classified as surgery-first group (surgery before
radiotherapy) and 165 cases as chemotherapyfirst group (chemotherapy before surgery).
Inclusion criteria: The selected patients were
diagnosed as cervical cancer by pathology
biopsy in Yantai Yuhuangding Hospital. After
diagnosis, they were admitted in for hospitalization to rehabilitation. The age was between
30-60 years old with complete case note and
willing to cooperate with our medical staff
scheduling.
Exclusion criteria: Patients with surgical contraindications and intolerant to surgery; patients
with other cardiovascular and cerebrovascular
diseases; patients with other upper respiratory
diseases and lower digestive tract diseases;
pregnancy patients; midway referral patients;
severe physical disability patients; long-term
bedridden patients; patients taking or receiving
other medications or instrumentation during
treatment in Yantai Yuhuangding Hospital. The
study was approved by the Ethics Committee of
Yantai Yuhuangding Hospital.
Methods
Pelvic lymphadenectomy or hysterectomy was
performed for all the patients in the surgeryfirst group. After 7 days, the linear accelerator
6MV photon line was applied to the whole pelvic field for purely external irradiation therapy,
and the 192 Iridium to the intracavitary for radiation therapy, respectively. The dose of the pel-
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vic field was 400-600 Gy/time, the dose of A
point was 300-500 Gy/time. Such treatment
was carried on twice a week for 8 weeks.
A new adjuvant chemotherapy program namely
TP program intravenous chemotherapy (paclitaxel 135~175 mg/m2 dissolved in 500 mL
saline was given via intravenous infusion or
intraperitoneal administration, and cisplatin 75
mg/m2 was given at intervals of 1 h) was performed in the chemotherapy-first group. The
specific operation was strictly carried out by
reference to the 2016 cancer chemotherapy
manual [9]. The 5 th day after the completion
of chemotherapy, pelvic lymphadenectomy or
hysterectomy was performed. After the whole
treatment was completed, the difference
between the two groups was evaluated and a
follow-up survey was conducted for a period of
3 years to record the survival of the patients.
Evaluation criteria
The main outcome measures were obtained
according to the 2017 Gynecological Cancer
Safety Guide as a reference guide to evaluate
the efficacy of cervical cancer treatment: The
complete regression of the tumor was evaluated as excellent; the reduction of the tumor volume by 50% and above was evaluated as
good; the tumor volume decreased by less
than 50% was evaluated as common; no significant improvement in tumor conditions or deterioration was evaluated as poor [10]. The total
effective rate was the combination of cases
with the evaluation of excellent and good.
Secondary outcome measures: the postoperative adverse reactions, complications and
lymph node metastasis. The patient’s 3-year
survival rate and quality of life score were investigated, including physical function evaluation
(whether there is disease recurrence, infection,
etc.), social activity function evaluation (whether can perform life activities normally) and pain
situation (whether there is ache, throes, press
pain, etc.). The scores were based on percentiles, and comprehensive evaluation provided
by the patients and their families after clearly
understanding the exact meaning of each item.
The follow-up was in the form of telephone, letter, or hospital review with the deadline by 30
May 2017, patients’ death or out of contact.
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Table 1. Comparison of clinical data between the two groups (n,
%)
Surgery-first Chemotherapy-first
group (n=164) group (n=165)
Age
<45 years
≥45 yeears
Residence
City
Village
Nationality
Han
Minority
Feritility conditions
Birth
No birth
Education level
<High school
≥High school
Smoking and drinking
Yes
No
Exercise habits
Yes
No
Weight
<60 kg
≥60 kg
Surgery mode
Pelvic lymphotomy
Hysterectomy
Pathology staging
Stage I-II
Stage III-IV

P

1.154 0.283
64 (39.0)
100 (61.0)

55 (33.3)
110 (66.7)

88 (53.7)
76 (46.3)

94 (57.0)
71 (43.0)

159 (97.0)
5 (3.0)

162 (98.2)
3 (1.8)

139 (84.8)
25 (15.2)

142 (86.1)
23 (13.9)

84 (51.2)
80 (48.8)

90 (54.5)
75 (45.5)

47 (28.7)
117 (71.3)

35 (21.2)
130 (78.8)

69 (42.1)
95 (57.9)

62 (37.6)
103 (62.4)

77 (47.0)
87 (53.0)

85 (51.5)
80 (48.5)

86 (52.4)
78 (47.6)

80 (48.5)
85 (51.5)

94 (57.3)
70 (42.7)

105 (63.6)
60 (36.4)

0.365 0.546
0.525 0.469

0.112 0.738

0.365 0.546

Results
Clinical data of the patients
Comparison of clinical data between the two groups showed
that there was no significant difference between the two groups
in terms of age, residence, nationality, marital status, fertility
conditions, education level, smoking, drinking, exercise habits,
weight, surgery mode, and pathology staging (P>0.05), which
suggested that the two groups
of patients were comparable.
See Table 1.
Assessment of efficacy

2.437 0.118

Statistical methods
SPSS 22.0 software was used for statistical
analysis. The counting data such as the rate of
efficacy assessment, adverse reaction, complications, and lymph node metastasis etc. were
expressed as a rate and compared using Chisquare test between groups. The measurement
data, such as the score of quality of life, are
_
expressed as mean ± standard deviation ( x
false ± sd) and were compared using t test
between groups. The survival rate was calculated by the Kaplan-Meier method and compared with Log-rank test. P<0.05 suggested
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that the difference was statistically significant.

Comparing the efficacy assessment of the two groups shows
that 50.6% (83 cases) were eval0.694 0.405
uated as excellent in the surgeryfirst group, which was significantly lower than that of 74.6% (123
0.685 0.408
cases) in the chemotherapy-first
group. However, there were 7.9%
(13 cases) and 3.0% (5 cases)
were evaluated as good and
0.514 0.473
common respectively in surgeryfirst group, which were significantly higher than those in the
1.374 0.241
chemotherapy-first group 2.4%
(4 cases) and 0.6% (1 case,
P<0.05). In terms of overall efficiency, 97.0% of the chemotherapy-first group was significantly
better than that of the surgery-first group 89.0%
(P=0.001). See Table 2.
Adverse reactions, complications, and lymph
node metastasis
In the surgery-first group, adverse reactions
occurred in 30.8% patients after surgery, of
which 17.7% developed complications and
12.8% had lymphatic metastasis. The adverse
reaction rate was 7.9% in chemotherapy-first
group, of which 5.5% developed complications
and 2.4% had lymphatic node metastasis.
Compared with the adverse reactions between
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characteristics, the majority of patients have
Surgery-first
Chemotherapy-first
Effect
X2
P
reached middle or late
group (n=164)
group (n=165)
stages once diagnosed
Excellence
83 (50.6)
123 (74.6)
[11]. Currently in clinical
Fine
63 (38.4)
37 (22.4)
practice, the effective
Common
13 (7.9)
4 (2.4)
method for the treatPoor
5 (3.0)
1 (0.6)
ment of cervical cancer
Total effective rate (%)
89.0
97.0
21.000 0.001
is still mainly based on
surgery. Generally, hysterectomy or uterine clTable 3. Adverse reactions in the both groups of patients (n, %)
eaning has been adoptSurgery-first
Chemotherapyed according to the paX2
P
group (n=164) first group (n=165)
tient’s reproductive needs and the severity of
Complication
29 (17.7)
9 (5.5)
the conditions [12]. CerLymph node transformation
21 (12.8)
4 (2.4)
vical cancer patients usTotal adverse reaction
30.8
7.9
27.16 <0.001
ually have large local lesions, para uterine infilthe two groups, the surgery-first group was sigtration, lymph node metastasis, and other connificantly higher than the chemotherapy-first
ditions. Optimal results still cannot be achieved
group (P<0.001). See Table 3.
after surgery, and the probability of recurrence
is extremely high [13]. Therefore, with the
Prognosis of survival
development of medical technology, radiotherapy, and chemotherapy have gradually been
By the end of 30 May 2017, 329 cases of cerviwidely applied in the treatment of cervical cancal cancer were followed-up and the success
cer. The research results of Kitagawa et al.
follow-up rate was 100.0%.
showed that chemotherapy could reduce the
volume of cervical cancer to a certain extent
Among them, a total of 14 patients of chemoand reduce the difficulty of the surgery as well
therapy-first group died within 3 years. The 1-,
[14]. The research of Mohamed et al. showed
2- and 3-year survival rates were 99.4%, 97.0%
that postoperative radiotherapy could effecand 91.5%, respectively. The surgery-first group
tively inhibits lymph node metastasis and
total 41 cases of death, the first, second and
reduces the recurrence rate of cervical cancer
third year survival rates were 97.0%, 89.0%,
patients [15].
75.0%, respectively. Comparison of 3 years
total survival rate between the two groups
The results from this research indicate that the
(P=0.048), and the difference were statistically
treatment effect of chemotherapy following
significant. The graph is shown in Figure 1.
surgery is better than that of surgery following
Table 2. Assessment of efficacy in both groups of patients (n, %)

Quality of life assessment
The postoperative quality of life scores of
the two groups were compared. The average
score of the chemotherapy-first group was
(84.07±7.69), which was significantly higher
than of the surgery-first group (70.12±9.59,
P=0.001). Among which, the scores of physical
function, social function, and pain situation
were also better than surgery-first group (all
P<0.05). See Table 4.
Discussion
Cervical cancer is a very common female gynecologic disease. Because of no obvious early
5001

radiotherapy for cervical cancer treatment in
regard to the following aspects, such as evaluation of curative effect, adverse reactions, complications, lymph node metastasis, prognosis
of survival rate, and life quality score. The possible reasons may be that drugs used for chemotherapy are mainly taxane compounds paclitaxel, or platinum metal complex drugs such as
cisplatin, of which paclitaxel has great ability to
regulate on the polymerization of microtubules
and stable microtubule structure [16]. Cisplatin
is a board spectrum drug that has strong bactericidal ability [17]. Both drugs used in tumor
patients can effectively inhibit microtubule division and destroy the dynamic balance during
microtubule proliferation, so as to achieve the
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Figure 1. The 3-year prognosis survival graph of the two groups of patients.
The 1-, 2- and 3-year survival rate of chemotherapy-first group was 99.4%,
97.0% and 91.5%, respectively. The 1-, 2- and 3-year survival rate of surgeryfirst group was 97.0%, 89.0%, and 75.0%, respectively. Comparison of 3-year
total survival rate between the two groups (P=0.048).

the uterus. Therefore the tolerance dose is significantly
lower than that of the uterus,
it is very easy to cause radioactivity related inflammation
during radiotherapy, which seriously affects the clinical efficacy and prognosis of patients
[20]. Owing to the inflammation of rectum, and which affects the normal operation of
the digestive system, patients
cannot absorb nutrients from
food normally, so that the severity of inflammation is aggravated and forms a vicious
circle, which directly affects
prognosis.

Table 4. The quality of life assessment of two groups of patients
(score)

There are still inadequacies in
this experiment, such as small
Surgery-first Chemotherapy-first
number of cases and short
X2
P
group (n=164)
group (n=165)
follow-up time. It does not rule
Somatic function
68.41±10.65
82.57±8.14
13.552 0.001
out the possible differences in
the experimental results may
Social event feature 71.54±7.15
80.34±5.28
12.703 0.001
exist in cervical cancer patiPain intensity
70.41±10.97
89.31±9.66
16.594 0.001
ents of different races or difAverage
70.12±9.59
84.07±7.69
14.567 0.001
ferent ages. It also does not
exclude the possible survival
effect of killing tumor cells. This is also similar
rate may be different from the results of this
research after prognosis of 5 years or 10 years.
to the results of Vizza et al. research on the
However, the next experiment will improve upon
application of chemotherapy in ovarian cancer,
these parameters.
which supported the conclusion of this experiment [18]. Furthermore, Isohashi’s study also
In summary, chemotherapy following surgery
testified that chemotherapy could effectively
can achieve the best therapeutic effect in the
kill the subclinical lesion near the tumor, reduce
treatment of cervical cancer disease, which
the amount of intraoperative bleeding, greatly
greatly improves the prognosis of survival and
reducing the risk of surgery [19]. Thereby
quality of life of patients. It is worth popularizenhancing the patient’s prognosis conditions
ing in clinical practice.
and rate of survival. Therefore, while patients
are undergoing chemotherapy before surgery,
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it could effectively control cervical cancer by
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Address correspondence to: Tianfeng Liu, DepartThe decisive factor in the prognosis of cervical
ment of Gynaecology, Linyi People’s Hospital, No.27
cancer is the complete resection and cleaning
Eastern Section of Jiefang Road, Lanshan District,
of the cancer tissue lesion during the surgery.
Linyi 276000, Shandong Province, China. Tel: +86Patients after chemotherapy are more likely to
13573949089; E-mail: liutianfeng25rt@163.com
achieve the perfect excision conditions in the
surgery, resulting in a significant difference in
References
prognosis between the two groups of patients.
The main reason for the poor prognosis caused
[1] Koh WJ, Greer BE, Abu-Rustum NR, Apte SM,
by postoperative radiotherapy might be the
Campos SM, Cho KR, Chu C, Cohn D, Crispens
particularity of the female body structure: there
MA, Dorigo O, Eifel PJ, Fisher CM, Frederick P,
are important organs such as the vagina, bladGaffney DK, Han E, Huh WK, Lurain JR 3rd,
der, and rectum are present extremely close to
Mutch D, Fader AN, Remmenga SW, Reynolds
5002

Int J Clin Exp Med 2018;11(5):4998-5004

Comparison of the effect and impact between two surgery treatments

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

RK, Teng N, Tillmanns T, Valea FA, Yashar CM,
McMillian NR, Scavone JL. Cervical cancer, version 2.2015. J Natl Compr Canc Netw 2015;
13: 395-404; quiz 404.
Huh WK, Ault KA, Chelmow D, Davey DD, Goulart RA, Garcia FA, Kinney WK, Massad LS,
Mayeaux EJ, Saslow D, Schiffman M, Wentzensen N, Lawson HW and Einstein MH. Use of
primary high-risk human papillomavirus testing for cervical cancer screening: interim clinical guidance. Obstet Gynecol 2015; 125: 330337.
Wright TC, Stoler MH, Behrens CM, Sharma A,
Zhang G and Wright TL. Primary cervical cancer screening with human papillomavirus: end
of study results from the ATHENA study using
HPV as the first-line screening test. Gynecol
Oncol 2015; 136: 189-197.
Stevanovic S, Draper LM, Langhan MM, Campbell TE, Kwong ML, Wunderlich JR, Dudley ME,
Yang JC, Sherry RM, Kammula US, Restifo NP,
Rosenberg SA and Hinrichs CS. Complete regression of metastatic cervical cancer after
treatment with human papillomavirus-targeted
tumor-infiltrating T cells. J Clin Oncol 2015; 33:
1543-1550.
Branca M, Ciotti M, Santini D, Bonito LD, Benedetto A, Giorgi C, Paba P, Favalli C, Costa S,
Agarossi A, Alderisio M and Syrjanen K. Activation of the ERK/MAP kinase pathway in cervical intraepithelial neoplasia is related to grade
of the lesion but not to high-risk human papillomavirus, virus clearance, or prognosis in cervical cancer. Am J Clin Pathol 2004; 122: 902911.
Hu Z, Zhu D, Wang W, Li W, Jia W, Zeng X, Ding
W, Yu L, Wang X, Wang L, Shen H, Zhang C, Liu
H, Liu X, Zhao Y, Fang X, Li S, Chen W, Tang T,
Fu A, Wang Z, Chen G, Gao Q, Li S, Xi L, Wang
C, Liao S, Ma X, Wu P, Li K, Wang S, Zhou J,
Wang J, Xu X, Wang H and Ma D. Genome-wide
profiling of HPV integration in cervical cancer
identifies clustered genomic hot spots and a
potential microhomology-mediated integration
mechanism. Nat Genet 2015; 47: 158-163.
Narimatsu R and Patterson BK. High-throughput cervical cancer screening using intracellular human papillomavirus E6 and E7 mRNA
quantification by flow cytometry. Am J Clin
Pathol 2005; 123: 716-723.
Arbyn M, Snijders PJ, Meijer CJ, Berkhof J, Cuschieri K, Kocjan BJ and Poljak M. Which highrisk HPV assays fulfil criteria for use in primary
cervical cancer screening? Clin Microbiol Infect 2015; 21: 817-826.
Raymond EE, Chu VT, DeVita Jr (eds). Physicians’ cancer chemotherapy drug manual
2001. Annals of Oncology 2002; 10: 16911692.

5003

[10] Disaia PJ, Creasman W, Mannel RS.: Clinical
gynecologic oncology 6E. Edited by Disaia PJ,
Creasman W, Mannel RS. Elsevier Sciences
2017.
[11] Wen SY, Lin Y, Yu YQ, Cao SJ, Zhang R, Yang
XM, Li J, Zhang YL, Wang YH and Ma MZ. miR506 acts as a tumor suppressor by directly targeting the hedgehog pathway transcription
factor Gli3 in human cervical cancer. Oncogene 2014; 34: 717-725.
[12] Qureshi R, Arora H and Rizvi MA. EMT in cervical cancer: its role in tumour progression and
response to therapy. Cancer Lett 2015; 356:
321-331.
[13] Blatt AJ, Kennedy R, Luff RD, Austin RM and
Rabin DS. Comparison of cervical cancer
screening results among 256,648 women in
multiple clinical practices. Cancer Cytopathology 2015; 123: 282.
[14] Kitagawa R, Katsumata N, Shibata T, Kamura
T, Kasamatsu T, Nakanishi T, Nishimura S, Ushijima K, Takano M, Satoh T and Yoshikawa H.
Paclitaxel plus carboplatin versus paclitaxel
plus cisplatin in metastatic or recurrent cervical cancer: the open-label randomized phase
III trial JCOG0505. J Clin Oncol 2015; 33:
2129-2135.
[15] Mohamed S, Kallehauge J, Fokdal L, Lindegaard JC and Tanderup K. Parametrial boosting in locally advanced cervical cancer: combined intracavitary/interstitial brachytherapy
vs. intracavitary brachytherapy plus external
beam radiotherapy. Brachytherapy 2015; 14:
23-28.
[16] Symonds RP, Gourley C, Davidson S, Carty K,
McCartney E, Rai D, Banerjee S, Jackson D,
Lord R, McCormack M, Hudson E, Reed N, Flubacher M, Jankowska P, Powell M, Dive C, West
CM and Paul J. Cediranib combined with carboplatin and paclitaxel in patients with metastatic or recurrent cervical cancer (CIRCCa): a
randomised, double-blind, placebo-controlled
phase 2 trial. Lancet Oncol 2015; 16: 15151524.
[17] Sturdza A, Potter R, Fokdal LU, Haie-Meder C,
Tan LT, Mazeron R, Petric P, Segedin B, Jurgenliemk-Schulz IM, Nomden C, Gillham C, McArdle O, Van Limbergen E, Janssen H, Hoskin P,
Lowe G, Tharavichitkul E, Villafranca E, Mahantshetty U, Georg P, Kirchheiner K, Kirisits C,
Tanderup K and Lindegaard JC. Image guided
brachytherapy in locally advanced cervical
cancer: Improved pelvic control and survival in
RetroEMBRACE, a multicenter cohort study.
Radiother Oncol 2016; 120: 428-433.
[18] Vizza E, Corrado G, Mancini E, Vici P, Sergi D,
Baiocco E, Patrizi L, Saltari M, Pomati G and
Cutillo G. Laparoscopic versus robotic radical
hysterectomy after neoadjuvant chemotherapy

Int J Clin Exp Med 2018;11(5):4998-5004

Comparison of the effect and impact between two surgery treatments
in locally advanced cervical cancer: a case
control study. Eur J Surg Oncol 2015; 41: 142147.
[19] Isohashi F, Mabuchi S, Yoshioka Y, Seo Y, Suzuki O, Tamari K, Yamashita M, Unno H, Kinose
Y, Kozasa K, Sumida I, Otani Y, Kimura T and
Ogawa K. Intensity-modulated radiation therapy versus three-dimensional conformal radiation therapy with concurrent nedaplatin-based
chemotherapy after radical hysterectomy for
uterine cervical cancer: comparison of outcomes, complications, and dose-volume histogram parameters. Radiat Oncol 2015; 10:
180.

5004

[20] Wortel RC, Witte MG, van der Heide UA, Pos FJ,
Lebesque JV, van Herk M, Incrocci L and
Heemsbergen WD. Dose-surface maps identifying local dose-effects for acute gastrointestinal toxicity after radiotherapy for prostate cancer. Radiother Oncol 2015; 117: 515-520.

Int J Clin Exp Med 2018;11(5):4998-5004

