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Abstract
Background: The aim of this study was to evaluate the effectiveness of chemotherapy alone as
postsurgical adjuvant therapy on survival of patients in stage IB/IIA cervical squamous cell carcinoma
meeting Sedlis criteria. Methods: We retrospectively reviewed the records of 127 patients satisfying Sedlis
criteria after radical surgery for stage IB/IIA cervical cancer from January 2009 to December 2013. Of
these, 65 patients received radiotherapy (RT)/chemoradiotherapy (CRT), 62 patients received
chemotherapy (CT) alone. Both the treatment modalities were compared on 5-year overall survival (OS),
disease-speci�c survival (DSS), recurrence rates and side effects. Results: Median follow-up time for
surviving patients was 75 months. The 5-year OS was similar in both the groups with 85.5% in the CT and
87.7% in the RT/CRT group, respectively, (p=0.727). Likewise, there was no signi�cant difference in 5-year
DSS between the two arms (CT: 87.1% vs. RT/CRT: 90.8%; P=0.548). Rate and the pattern of recurrence
were not different between the groups. Acute toxicity was more frequent in the CT group, but was
statistically insigni�cant (P>0.05). The incidences of urinary disturbance (P=0.003) and lymphedema
(P=0.041) were fewer in the CT group. Conclusions: Adjuvant CT alone for early-stage cervical cancer
patients who meet the Sedlis criteria might be a good alternative to RT/CRT.

Background
Globally, cervical cancer is the fourth most frequent cancer among women, with an estimated 570 000
new cases and 311,000 deaths in 2018. Underdeveloped countries carry a signi�cant proportion (more
than 85%) of the burden of deaths due to cervical cancer [1]. Radical hysterectomy (RH) with pelvic
lymphadenectomy is considered the optimal treatment paradigm for early-stage cervical cancer. Selection
of postoperative adjuvant therapy depends on the presence of risk factors associated with recurrence
which are a�rmed by pathological criteria. Adjuvant radiotherapy (RT) or chemoradiotherapy (CRT) is
considered appropriate strategy for preventing recurrence of early-stage cervical cancer post operation [2].
For high-risk postsurgical patients, adjuvant concurrent chemoradiotherapy (CCRT) can improve overall
survival rate (OS) and relapse-free survival rate (RFS) [3]. With respect to intermediate-risk patients,
previous Gynecologic Oncology Group prospective trial (GOG 92) reported that adjuvant pelvic
radiotherapy following radical surgery (RS) dramatically reduced the number of recurrences and
prolonged progression-free survival (PFS) in Stage IB cervical cancer patients [4, 5]. Although a few
studies have reported RT given as an adjuvant therapy decreased pelvic recurrences [6, 7], the bene�t on
overall survival is still debatable [8, 9, 10, 11]. On the other hand, radical surgery followed by RT was
severely toxic and included adverse events such as bowel obstruction, lymphedema and urinary
disturbance [12, 13], which distinctly reduced the quality of life (QOL) in early-stage cervical cancer
patients [14, 15].

Several reports suggested that adjuvant chemotherapy (CT) alone after radical surgery had similar
therapeutic effects as RT [16]. No difference in disease-free survival (DFS) or OS has emerged between
the two treatment groups. Paclitaxel/cisplatin (TP) combination is regarded as a main chemotherapy
regimen by GOG for women in locally advanced or persistent cervical cancer [17]. Nevertheless, CT alone
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has not been widely used as postoperative adjuvant therapy in early-stage cervical cancer. Moreover,
there is no clear consensus on speci�c chemotherapeutic drug and dosage in early-stage cervical cancer.
To address these issues, we retrospectively investigated oncologic results in 127 patients meeting the
Sedlis criteria to evaluate the impact of CT and ascertain the group that might bene�t from this treatment
after RS for stage IB/IIA cervical cancer.

Methods
We retrospectively reviewed the clinical data from 127 patients undergoing treatment from January 2009
to December 2013 in Qilu hospital, Shandong University. This study protocol was approved by the Ethics
Committee of Shandong University(KYLL-2018-174). The Ethics Committee of Shandong University
approved the Waiver of Consent Requirements for this research. Characteristics of the patients, treatment
regime, therapeutic reaction, follow-up on the development of disease and date of death were extracted
from electronic medical records. Inclusion criteria were: patients with FIGO (International Federation of
Gynecology and Obstetrics) stage IB/IIA cervical cancer; patients with radical hysterectomy and pelvic
lymphadenectomy (RH-PLND) before adjuvant therapy; pathology certi�ed as squamous cell carcinoma
(SCC); patients satisfying at least one of the Sedlis criteria.: 1) positive lymphovascular space invasion
(LVSI), deep one-third stromal invasion plus any tumor size; 2) positive LVSI, middle one-third stromal
invasion plus tumor size ≥2 cm; 3) positive LVSI, super�cial one-third stromal invasion plus tumor size
≥5 cm; and 4) negative LVSI, deep or middle one-third stromal invasion plus tumor size≥4 cm. Exclusion
criteria were as follows: patients with high-risk for recurrence (parametrial invasion, pelvic lymph node
metastasis and positive resection margin); patients who accepted neoadjuvant chemotherapy; patients
with inconsistent follow-up data or lost follow-up.

Adjuvant CT was administered within 4 weeks after radical surgery. The treatment regimen was paclitaxel
combined with cisplatin or carboplatin administered every three weeks. Paclitaxel/cisplatin consists of
paclitaxel (175mg/m2) plus cisplatin (75 mg/m2) triweekly, and paclitaxel/carboplatin (TC) composes of
paclitaxel (175mg/m2) plus carboplatin with the dose of AUC (area under the curve) 5 every
3 weeks. Ninety-�ve patients (33 patients in the RT/CRT group; 62 patients in the CT group) received
adjuvant CT for 2 to 6 cycles (median: 4 cycles) according to the gynecologist's preference, patients’
tolerance and response. Detailed CT schedule is shown in Figure 1. Adjuvant RT for the entire pelvic was
external irradiation beginning within the 4-6 weeks interval after radical surgery. Each patient received
daily fractions of 1.80–2.00 Gy for a total of 25 fractions (50 Gy) or a total of 28 fractions (50.4 Gy).

Endpoints included assessment of 5-year OS and disease-speci�c survival (DSS). Follow up was every 3
months in the �rst year, every 6 months in the �rst �ve years and annually thereafter. Patients were
regularly examined with abdominal or vaginal ultrasounds, pelvic CT and a Papanicolaou smear from
vaginal vault. The results of these clinical surveillance, treatment-related toxicity and treatment failure
was recorded at the time of each judgement. Assessment of chemotherapy-induced toxicity was done
according to the World Health Organization (WHO) guidelines. Late toxicities were evaluated by the RTOG
(Radiation Therapy Oncology Group) and EORTC (European Organization for Research and Treatment of
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Cancer) radiation criteria [18]. OS was de�ned as the interval from the date of primary surgery to the date
of death. DSS was determined as the interval from the date of operation to cervical cancer-related death.
Estimated OS and DSS were calculated by the Kaplan-Meier survival curves and compared using the log
rank test. Pearson’s chi-square test was employed to assess the distribution for recurrences and adverse
effects in the two arms. Comparison of categorical variables such as clinical stage, Sedlis criteria, and
grade were performed by Fisher exact test. P<0.05 was deemed as signi�cant. All end points were last
updated in December 2018 and statistically analyzed using SPSS 20.0 (SPSS Inc., Chicago, IL, USA).

Results
At the time of this report, the median age of patients at diagnosis was 47 years (range 24 to 73 years).
Patient and tumor characteristics are shown in Table 1. Among the 127 patients, 65 patients received
RT/CRT, 62 patients underwent only CT. There were no obvious differences between the arms in several
clinical and pathologic variables including: age (P =0.618), clinical stage (P=0.382), Sedlis criteria
(P=0.811), and grade (P=0.792). Twenty-six patients (20.5%) were at stage IB1, 64 patients (50.4%) at IB2,
and 6 patients (4.7%) at IIA1, 31 patients (24.4%) as IIA2. No patient met the third category in Sedlis
criteria (positive lymphovascular space invasion, super�cial one-third stromal invasion plus tumor size
≥5 cm). Based on modi�ed Broders' classi�cation, more than half of the patients (64.6%) presented with
poorly differentiated pathology throughout the study.

Median follow-up time for surviving patients was 75 (range, 60–119) months. At the �nal follow-up date,
a total of 19 patients had died,10 in the CT-only group and 9 in the RT/CRT group. Of these deceased
patients, two patients survived for more than �ve years (one in each group). The estimated 5-year OS in
all the patients was 86.6% (110/127); was 85.5% (53/62) in the CT only group and was 87.7% (57/65) in
the RT/CRT group, respectively (P=0.727) (Figure 2). Two patients in the CT group died of cardiovascular
disease (one died within �ve years and the other died more than �ve years after surgery) and one died of
lung carcinoma. In the RT/CRT group, one patient committed suicide and the other died of complication
of asthma. The 5-year DSS of the entire patient cohort was estimated to be 89.8%; 88.7% in the CT arm
and 90.8% in the RT/CRT arm, respectively. Figure 3 shows the DSS survival curves in the CT and RT/CRT
groups with no appreciable difference (P=0.883).

We observed treatment failure in 8 patients (12.9%) receiving only CT and 7 (10.8%) patients receiving
RT/CRT (P=0.787). In the CT group, loco-regional recurrences were observed in 5 patients (two stumps,
three pelvis) and distant metastases in 3 (one lung, one bone, one liver) out of the 8 patients after
treatment failure. Loco-regional metastasis occurred in 3 patients (one stump, two pelvis) and distant
metastasis occurred in 4 patients (one lung, two bone, one paraaortic lymph node) in the RT/CRT group
(Table 2). Rate and pattern of recurrence were similar in both the groups. One patient in the CT group with
local recurrence survived after radiation treatment. Despite aggressive treatment, none of the relapsed
patients survived in the RT/CRT group.
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No treatment-related deaths occurred during the follow-up. Most of the adjuvant CT related toxicities were
transient, tolerable and recoverable by conservative treatment. Acute toxicities included acute grade III to
IV hematological toxicity (neutropenia, thrombocytopenia, and anemia), grade III to IV hepatic toxicity and
gastrointestinal toxicity (nausea, vomiting, diarrhea), which were non-signi�cantly more frequent in the
CT group (P>0.05). Late toxicities were urinary disturbance, lower-limb lymphedema and bowel
obstruction. As shown in Table 3, there were fewer occurrences of urinary disturbance (P=0.003) and
lower-limb lymphedema (P=0.041) in the CT group as compared to the RT/CRT group.

Discussion
With the introduction of cervical screening, the incidence of cervical cancer has dropped dramatically
around the world. The disease is expected to decrease further with the expansion of human
papillomavirus (HPV) vaccine coverage [19]. Although CT as primary adjuvant therapy for early-stage
cervical cancer is not recommended by the National Comprehensive Cancer Network (NCCN) and FIGO,
an overwhelming number of women with risk factors for recurrence have accepted postoperative CT in
recent years. In this retrospective study, the median follow-up duration for surviving patients was 75
months, the 5-year OS and DFS rates were 86.6% and 90.0%, respectively. The 5-year OS were 85.5% and
87.7% in the CT and the RT/CRT group, respectively (p=0.727). There was also no signi�cant difference in
the 5-year DSS between the two arms (CT: 87.1%, RT/CRT: 90.8%; P=0.548). Our study indicated that CT
for early-stage cervical cancer patients meeting Sedlis criteria is a good alternative to RT/CRT as there
were no signi�cant differences on rate of recurrence and fewer side effects.

Some studies found that in early-stage cervical cancer patients RS was equivalent to RT in terms of
overall and disease-free 5-year survival rate [20, 21]. In other words, both the treatments were equally
effective only in decreasing local recurrences. The main objective of adjuvant therapy after radical
surgery, however, ought to be not only to reduce local recurrences but also extra-pelvic recurrences. A
number of reports have reported that post-operative RT caused serious complications and relatively
higher rate of mortality [22, 23]. Early leukopenia and gastrointestinal symptoms, late urinary side effects
and vaginal shortening or atrophy may occur after RT and CCRT, which can lower the QOL to a
considerable extent in cancer patients [24]. Our study also revealed that RT/CRT might add to the
spectrum of side effects compared to CT alone. These inferences led us to believe that adopting CT as
postsurgical adjuvant therapy might improve the survival rate and QOL in cervical cancer patients.
Takeshima et al. reported that a single chemotherapeutic regimen of BOMP (bleomycin, vincristine,
mitomycin and cisplatin) improved the 5-year DFS to 93.3% in patients with intermediate-risk factors and
85.7% in patients with high-risk factors with adverse events within acceptable range [25]. Lee et al. also
revealed statistical difference in the OS between surgery only group and postoperative adjuvant CT group
in stage IB cervical cancer with intermediate-risk factors (surgery alone: 81.8% vs. surgery + CT: 94.9%;
P<0.05) [26]. Lee et al. reported the 3-year DFS and 5-year OS were 94.6% and 90.6%, respectively rates in
101 patients meeting the Sedlis criteria receiving adjuvant CT alone after RS. This �nding indicated that
CT should be a rational choice for IB/IIA cervical cancer patients with risk of recurrence [27]. Many
studies have compared RT/CRT versus CT to determine better prognosis and fewer complications. A
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previous small sized phase III clinical study reveal that RT+CT was not superior to chemotherapy alone as
adjuvant therapy for early-stage cervical cancer patients who are at higher-risk of recurrence after RH-
PLND [28]. There are several retrospective studies that concur with this view. Although Hosaka et al. did
not indicate the superiority of postoperative CT with BOMP over RT; the authors speculated that using TP
might have less adverse effects and confer a survival advantage after radical surgery [29, 30]. Takekuma
et al. certi�ed 4-year PFS and OS did not differ signi�cantly between the CT arm and the CCRT arm in
FIGO stage IB1/IIB cervical cancer with high-risk factors who were treated by RS [31]. Similarly, Li et al.
showed that 5-year OS and DFS in the CT group were slightly higher than that the group RT in FIGO IB/IIIB
cervical cancer [32].

Cervical cancer is one of the most preventable and curable forms of cancer, as long as it is detected early
and managed effectively. Given the increase of long-term survivors, the QOL have recently become a
crucial issue in early-stage cervical cancer [33, 34]. Growing number of researchers began to pay more
attention to the adhibition of chemotherapy in early-stage cervical cancer [35, 36, 37, 38]. Previous
observations have shown that cervical cancer is moderately chemosensitive. The use of CT for cervical
cancer was mainly carried out in recurrent and metastatic cervical cancer. Cisplatin is the most widely
used drug; other drugs such as paclitaxel, �uorouracil, bleomycin and carboplatin also are effective in
cervical cancer. Over the past decades, paclitaxel in combination with cisplatin has proved to be very
effective in advanced cervical cancer [39, 40, 41]. An open-label randomized phase III trial
JCOG0505 (Japan Clinical Oncology Group) also demonstrated TC was noninferior to TP, with long
nonhospitalization periods and similar median OS and PFS [42]. Similarly, Austrian Gynecologic
Oncology Group (AGOG) conducted a randomized controlled trial (RCT) in high-risk cervical cancer after
RH to evaluate the impact of chemotherapy [43]. Nevertheless, the application of CT alone as an adjuvant
therapy in patients with intermediate-risk cervical cancer has not been fully evaluated.

In 2014, NCCN Guidelines proposed sedlis criteria for external pelvic radiation after RH in node-negative,
margin-negative, parametria-negative cases, and is widely accepted as a standard for radiotherapy in
early-stage cervical cancer. At the same time, the guidelines pointed out that potentially important risk
factors for recurrence may not be limited to the sedlis criteria. Ryu et al. (2014) identi�ed a "four-factor
model" (histology, tumour size, deep stromal invasion, and LVSI) in which the presence of any two factors
may be useful for predicting recurrence [44]. Other professors also suggested adenocarcinoma (AC) and
adenosquamous carcinoma (ASC) are independent prognostic factors (poorer survival outcomes than
those with SCC) for cervical cancer patients treated with de�nitive radiotherapy. In addition, a particular
effectiveness of adjunvant RT was seen in reducing the recurrence rate of patients with AC/ ASC vs.
squamous cervical tumors [45]. Therefore, it is necessary to distinguish SCC from AC and ASC for
discussion [46, 47]. Our study aim to provide a more targeted treatment strategy for SCC. There are also
several limitations of this study. As this was a retrospective study, factors such as heterogeneity of the
patients, selection bias and incomplete data may have in�uenced the results. Besides, absence of
patients who met the third category in Sedlis criteria and sub-group analysis of RT and CRT separately
may have affected the conclusions to some extent.
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Conclusions
In summary, our data demonstrated that early-stage cervical cancer patients satis�ed to the Sedlis criteria
derived clinical bene�ts from adjuvant CT alone. It suggested that the e�cacy of adjuvant chemotherapy
alone was at least equivalent, if not superior, to RT/CRT in terms of overall survival, disease-speci�c
survival or recurrence rate with a lower rate of adverse events. As there is no standard systematic
chemotherapy regimen for early-stage cervical cancer, further prospective randomized clinical studies on
adjuvant chemotherapy in early-stage cervical cancer patients meeting the Sedlis criteria are required to
verify the results of this study.
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Tables
Table1

Characteristic CT RT/CRT Total P-value

Number of patients 62 65 127  

Age(mean) 47 47.88 47.45 0.618

Clinical stage, No.(%) 0.382

IB1 15(24.2) 11(16.9) 26(20.5)  

IB2 31(50.0) 33(50.8) 64(50.4)  

IIA1 1(1.6) 5(7.7) 6(4.7)  

IIA2 15(24.2) 16(24.6) 31(24,4)  

Sedlis criteria, No.(%)       0.811

LVSI+, deep 1/3, any size 9(14.5) 12(18.5) 21(16.5)  

LVSI+, middle 1/3, ≥2cm 11(17.7) 12(18.5) 23(18.1)  

LVSI+, superficial 1/3, ≥5cm 0 0 0  

LVSI-, deep or middle 1/3, ≥2cm42(67.7) 41(63.1) 83(65.4)  

Grade, No.(%)       0.792

Grade 1 2(3.2) 2(3.2) 4(3.1)  

Grade 2 22(35.5) 19(29.2) 41(32.3)  

Grade 3 38(61.3) 44(67.7) 82(64.6)  
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Table 2  

Site CT (n=62) RT/CRT (n=65) P-value

N % N %

no evidence of disease 54 87.1 58 89.2  

Total recurrence 8 12.9 7 10.8 0.787

local 5 8.1 3 4.7 0.422

Stump 2   1    

Pelvis 3   2    

Distant 3 4.8 4 6.2 0.745

lung 1   1    

Bone 1   2    

liver 1   0    

Paraaortic lymph node 0  1   

 

Table3

Side effects CT(n=62) RT/CRT(n=65) Total(n=127) P-value

myelosuppression 4(6.5%) 3(4.7%) 7(5.5%) 0.650

hepatic toxicity 9(14,6%) 4(6.2%) 13(10.2%) 0.120

gastrointestinal toxicity 4(6.5%) 1(1.5%) 5(4.0%) 0.155

urinary disturbance 0(0.0%) 9(13.9%) 9(7.1%) 0.003

lower-limb lymphedema4(6.5%) 12(18.5%) 16(12.6%) 0.041

bowel obstruction 0(0.0%) 3(4.7%) 3(2.4%) 0.244

 

Figures
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Figure 1

Chemotherapy details. (SCC: squamous cell carcinoma; RT: radiotherapy; CRT: chemoradiotherapy; CT:
chemotherapy; TP: paclitaxel/cisplatin; TC: paclitaxel/carboplatin).
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Figure 2

Overall survival of CT (n=62) and RT/CRT (n=65; p=0.727).
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Figure 3

Disease-speci�c survival of CT (n=62) and RT/CRT group (n=65; p=0.883).
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