
Introduction

Cervical cancer is the most common gynecological ma-

lignancy in the world. Historically, 90% to 95% of cervical

cancer was squamous cell carcinoma (SCC) variety. How-

ever, in the past few years, the incidence of adenocarci-

noma (AC) has increased approaching 20% [1]. Since no

difference was found in epidemiology, treatment, modality

or outcome, adenosquamous carcinoma (ASC) could be re-

garded as one subtype of AC [2].

The standard treatment for International Federation of

Gynecology and Obstetrics (FIGO) Stage IIB cervical can-

cer suggested by National Comprehensive Cancer Network

(NCCN) clinical practice guidelines is concurrent chemo-

radiation [3] while radical hysterectomy plus adjuvant ra-

diotherapy has been recommended in Germany (the

German Arbeitsgemeinschaft Gynaekologische Onkologie

guidelines, GOG) [4] and Japan [5, 6]. A GOG study

demonstrated that there were no statistically differences re-

garding the recurrence-free interval among histological

types for Stage IB cervical cancer patients [7]. Therefore,

NCCN guidelines also suggested that the AC/ASC were ad-

ministrated to receive a similar treatment to SCC [3]. How-

ever, recent studies reported that the AC patients of Stage

II suffered worse prognosis compared with SCC patients

[2,5]. The five-year survival rate of Stage IIB cervical AC

is less than 50% compared with 60-70% for SCC [8]. AC

had shown more sensitive to chemotherapy than to radio-

therapy, which suggested clinical tailored treatment strate-

gies [9]. In addition, Mabuchi et al. showed that

carboplatin-paclitaxel had significantly higher activity in

patients with AC histology [10, 11].

In recent years, neoadjuvant chemotherapy (NACT) fol-

lowed by radical hysterectomy was suggested to be a treat-

ment trend for the locally advanced cervical cancer. Minig

et al. reported that it was an effective option with FIGO

Stage IIB cervical cancer patients [12]. NACT cannot im-

prove the five-year OS. The purpose of NACT was to re-

duce the lesion size for achieving radical operability, and to

reduce the number of patients who require postoperative

radiotherapy [13]. However some other studies found that

without NACT radical surgery and radical radiotherapy

showed the same progression free survival (PFS) and over-

all survival (OS), which was not statistically significant
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Summary

To evaluate the clinical effects of comprehensive treatments for the FIGO Stage IIB adenocarcinoma (AC) / adenosquamous carci-

noma (ASC) of cervix of patients from four institutions between 2000 and 2009 with Stage IIB AC/ASC of cervix that were included

and divided into two groups. Both groups received initial cisplatin-based neoadjuvant chemotherapy (NACT) treatment. Radical sur-

gery (RS, n=70) group subsequently underwent surgery followed by adjuvant chemo-radiotherapy, while the radiotherapy (RT, n=70)

group received the standard concurrent chemo-radiotherapy alone. Differences in outcomes were compared. Multivariate analysis was

used. The overall survival (OS) was 74.3% vs. 52.9% (p = 0.002) and progression free survival (PFS) rates were 64.3% vs. 44.3 %( p
= 0.007) in each group. Complications in the RS group were acceptable. Presence of lymph node metastasis was a significant factor in

determining OS. The authors conclude that NACT combined with RS followed by adjuvant chemo-radiotherapy is a promising treat-

ment option for Stage IIB AC/ASC of the cervix.
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[14]. However, more than 90% of the cases in these stud-

ies of FIGO Stage IIB cervical cancer were SCC.

To the present authors’ knowledge, there is no interna-

tional agreement on how AC/ASC cervical cancer patients

with Stage IIB should be treated currently. Most studies of

Stage IIB treated with NACT followed by radical surgery

were based on SCC [15, 16]. Due to the worse prognosis

and higher sensitivity to chemotherapy of AC, the present

study focused on the clinical effects on AC/ASC cervical

cancer patients from Chinese population with FIGO Stage

IIB that underwent cisplatin-based NACT, followed by rad-

ical hysterectomy versus followed by concurrent chemo-

radiotherapy.

Materials and Methods

All patients with FIGO Stage IIB AC/ASC of the cervix that

underwent treatment in four medical institutions (Hunan Cancer

Hospital, Jingzhou People’s Hospital, The First Hospital of Huai-

hua, and The First Hospital of Loudi)) between March 2000 and

December 2009 were enrolled in this retrospective study. Eligi-

bility criteria were as follows: a primary pathology-confirmed cer-

vical cancers of AC and ASC carcinoma, Stage IIB defined by

FIGO guidelines and based on clinical criteria (determined by the

assessments of three senior gynecologists; positive parametrial

invasion proven by CT/MRI evidence), no evidence of other can-

cers, GOG performance status ≤ 3, adequate bone marrow, renal,

and hepatic function, and absence of physical diseases that cannot

tolerate chemotherapy. All patients had undergone pre-treatment

clinical examination, which included: ultrasound  examination,

and CT or MRI of the chest/abdomen to evaluate lymph node in-

volvement. Data was collected from patient medical records. All

signed informed consents were approved by the Ethics Commit-

tee of the Hunan Cancer Hospital and the other three institutions.

The patients were divided into two groups according to the two

different treatments modalities that they received (Figure1). Ini-

tially, all patients received cisplatin-containing chemotherapy in-

travenous infusion for one or two cycles. Two weeks after the last

chemotherapy, patients were evaluated by gynecologic examina-

tion and received two different treatments. 

Patients in the RS group were underwent a type III radical hys-

terectomy with bilateral pelvic lymph node dissection. A type III

radical hysterectomy is defined as a resection of the uterus with a

margin of 1/4 to 1/3 of the upper vagina, cardinal ligaments re-

moval from the pelvic sidewall, and detachment of the uterosacral

ligaments from their sacral origin. Patients with positive radio-

logic imaging or positive para-aortic /common iliac lymph nodes

underwent para-aortic lymph node dissection. Postoperative ther-

apy was tailored based on the pathologic high-risk factors (the au-

thors defined high-risk factors as lymph node metastasis,

parametrial invasion, and positive surgical margin). Patients with-

out high-risk factors were administered cisplatin-based

chemotherapy at 21 days intervals for four cycles. In addition,

those patients with high-risk factors received pelvic radiotherapy

of 42-46 Gy four weeks after their last cycle of chemotherapy.

External beam radiation therapy (EBRT) of 42-46 Gy after radi-

cal surgery was delivered to the pelvis by anteroposterior and pos-

tero-anterior parallel ports in 21-23 fractions of 2.0 Gy with a

6-MV proton (five days /week). The pelvic field extended from

the upper margin of L5 to the midpoint of the obturator foramen

vertically, and 1.5 cm or 2 cm beyond the lateral margins of the

bony pelvic wall horizontally. Intensity-modulated radiation ther-

apy was not permitted in this study. Patients received concurrent

chemotherapy (cisplatin alone 40 mg/m

2

) during the time of

EBRT. The extended-field radiotherapy was administrated if para-

Figure 1. — Therapeutic strategy in this study.

Figure 2. — Kaplan-Meier overall survival (A) curves and pro-

gression free survival (B) curves for the radical-surgery (RS)

group and radiotherapy (RT) group. The solid line represents RS.

The dashed line represents RT.

Figure 3. — Overall survival curves of two different lymph nodes

metastasis in radical-surgery group (A) and radiotherapy group

(B). The solid line in A represents lymph nodes metastasis ≤3. The

dashed line represents lymph nodes metastasis > 3. The solid line

in B represents negative lymph nodes by imaging. The dashed line

represents positive lymph nodes by imaging.
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aortic or common iliac lymph nodes were positive.

Standard concurrent chemoradiation for the patients in group

RT was described as previously [17]. Briefly, external-beam ra-

diotherapy was delivered using linear accelerator with a 6-MeV

photons and administered before intracavitary iridium exposure.

The total dose of external-beam radiotherapy was 46-48 Gy at

point B in a two-field arrangement, given in a daily dose of 2 Gy,

five times a week for four to five consecutive weeks. The target

volumes were standard and designed to include the primary tumor

and uterus, parametria, vagina, and the local regional lymph

nodes. The superior border was placed at the L4-5 interspace. The

inferior border was placed at the bottom of the obturator foramen

or lower, depending on the extent of vaginal involvement of the

tumor. The lateral margin was placed 2 cm lateral to the bony

pelvis on each side. If patients had positive para-aortic lymph

nodes by imaging, extended-field radiotherapy was administered.

Central shielding was performed to protect against over-irradia-

tion of centrally located pelvic tissue after the dose of 24 Gy had

been delivered. Intracavitary application of iridium at a dose of 6

Gy was performed twice per week. The first iridium application

was scheduled after the completion of 24 Gy external-beam irra-

diation. External-beam radiotherapy and intracavitary brachyra-

diotherapy could not be performed at the same day. The radiation

scheme aimed at delivering 42 Gy to point A and 46-48 Gy to

point B [18]. Cisplatin (40 mg/m

2

) was administered for five

weeks during external radiation, beginning on the first day of ra-

diation. Patients in RT also underwent two cycles of cisplatin-

based chemotherapy after primary concurrent chemoradiation.

Chemotherapeutic regimens used included: TP (paclitaxel 135

mg/m

2

, day 1, cisplatin: 70mg/m

2

, day 2), TC (paclitaxel 135

mg/m

2

, day1; carboplatin AUC4, day 2), CF (cisplatin: 70 mg/m

2

day1; fluorourcil: 600 mg/ m

2

, day 2).

During treatment, patients were evaluated before each cycle of

chemotherapy or weekly in the period of radiotherapy. After treat-

ment, all patients were evaluated every three months for the first

year, every six months for the second year, and annually there-

after. Gynecologic examination, chest X-ray, and ultrasound ex-

amination were obtained at each follow up visit. CT/MRI or

PET-CT was also obtained if necessary. The median follow-up

was 85.16 (range: 60-129) months. The acute or late complica-

tions associated with chemo-radiotherapy were defined accord-

ing to NCIC common toxicity criteria.

Statistical Package for Social Scientists (SPSS, version 20.0)

was used in all statistical analyses. The characteristics of both

groups were assessed using χ

2

test or Mann-Whitney U test. Sur-

vival curves were estimated by the Kaplan-Meier method and

were compared using log-rank testing. Multivariate analysis was

computed using the Cox proportional hazard model to determine

the effects of prognostic factors. A p < 0.05 was considered a sta-

tistically significant difference.

Results

One hundred forty patients were enrolled in this retro-

spective study; 70 patients were in the in the RS group and

70 patients were in the RT group (Figure 1). The median

ages of these two groups were 45 (30-68) years and 51 (32-

76) years, respectively. The histological types included AC

and ASC. Fifty-eight (82.9%) patients in the RS group and

54 (77.1%) patients in the RT group had large lesion size

(diameter ≥ 4 cm). The characteristics of both groups are

summarized in Table 1; there were no statistically signifi-

cant differences in the characteristics between the two

groups.

Two weeks after the NACT, most patients in these two

groups had a decrease in the size of the lesion or an im-

provement in parametrial condition. In the RS group, no

patients had positive surgical margins by pathology, but 27

patients had positive parametrial invasion. Thirty-eight

(54.3%) patients without high-risk factors received only

four cycles of adjuvant cisplatin- containing chemotherapy

while 32 (45.7%) patients with high-risk factors received

four cycles of adjuvant cisplatin-containing chemotherapy

followed by EBRT in the RS group. One patient in the RT

group and two patients in the RS group received para-aor-

Table1. — Patient characteristics.
Characteristic Radical surgery group n=70 Radiotherapy group n=70 p

No. % No. %

Age, years 0.081

Median 45 51

Range 30-68 32-76

Differentiated degree 0.101

High 19 27.1 6 8.6

Moderate 37 52.9 51 72.8

Poorly 14 20.0 13 18.6

Histology 1.000

Adenocarcinoma 61 87.1 61 87.1

Adenosquamous carcinoma 9 12.9 9 12.9

Lesion size

< 4cm 12 17.1 16 22.9 0.400 

≥ 4cm 58 82.9 54 77.1

Pelvic lymph node

(radiological evidence)

Positive 12 17.1 14 20.0

Negative 58 82.9 56 80.0 0.665 
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tic lymph node radiotherapy. 

At the final endpoint of the study, 48 (68.6%) patients in

the RS group and 32 (45.7%) patients in the RT group were

alive. Five-year OS were 74.3% in RS group and 52.9% in

RT group. Kaplan-Meier analysis revealed the patients in

the RS group had significantly better OS when compared

with those in the RT group (log-rank test, p = 0.002) (Fig-

ure 2A). Five-year PFS were 64.3% in RS group and 44.3%

in RT group, a significant difference (log-rank test, p =
0.007) (Figure 2B). During the follow-up period, 26

(37.1%) patients and 41 (58.6%) patients in each group suf-

fered tumor recurrence. The sites of recurrence included

pelvis, vagina, lung, bone, abdomen, supraclavicular lymph

node, thymus, etc. There were more patients in RT group

than in RS group suffering distant recurrences (23/70 vs.

7/70), which was statistically significant (p = 0.02).

Prognostic factors (age, pathology, differentiated degree,

lesion size, and lymph node metastasis) were evaluated in

multivariate analysis using Cox regression hazard model.

The involvement of > 3 lymph nodes metastases was asso-

ciated with poor OS in radical-surgery group (Table 2, Fig-

ure 3A). Similarly, positive lymph node proven by

radiological imaging were confirmed to be a significant

prognostic factor and presented worse OS in the radiother-

apy group (Table 2, Figure 3B). 

As shown in Table 3, the median operating time was 190

(range 110-365) minutes, and the median blood loss was

400 (range 100-1400) ml. Seventeen of 70 patients (24.3%)

and two of 70 patients (2.86%) received blood transfusion.

In the RS group, there were seven patients developing post-

Table 3. — Side effects in two groups.
Radical-surgery group Radiotherapy group

n=70 n=70

Operating time, minutes 190(110-365) /

Blood loss, ml 400(100-1400) /

Blood transfusion 17/70(24.3%) 2/70(2.86%)

Urinary retention 7/70(10.0%) /

Vaginal stump unhealing 1/70(1.43%) /

Small bowel obstruction 1/70(1.43%) /

Acute complication

Hematology p = 0.000

Grade 0 16/70(22.86%) 38/70(54.29%)

Grade 1 14/70(20.00%) 21/70(30.00%)

Grade 2 20/70(28.57%) 11/70(15.71%)

Grade 3 19/70(27.15%) /

Grade 4 1/70(1.43%) /

Nausea and vomiting p = 0.000

Grade 0 49/70(70.00%) 68/70(97.14%)

Grade 1 18/70(25.71%) 2/70(2.86%)

Grade 2 3/70(4.29%) /

Diarrhea  p = 0.555

Grade 0 68/70(97.14%) 69/70(98.57%)

Grade 1 1/70(1.43%) 1/70(1.43%)

Grade 2 1/70(1.43%) /

Late complication

Skin abnormalities / 6/70(8.57%)

Edema 1/70(1.43%) 8/70(11.43%)

Radiation proctitis / 6/70(8.57%)

Radiation cystitis / 3/70(4.29%)

Cost $8887.78 $5353.69

Table 2. — Multivariate analysis of prognostic factors in two groups.
Characteristic Radical-surgery group Radiotherapy group

HR (95% CI) p-value HR (95% CI) p-value

Age, years 0.680(0.262-1.762) 0.427 0.961 (0.440-2.098) 0.920

Pathology 1.832(0.433-7.748) 0.411 1.230(0.416-3.642) 0.708

Differentiated degree 1.060(0.522-2.150) 0.873 0.783(0.394-1.555) 0.485

Lesion size 0.518(0.157-1.715) 0.282 1.201(0.492-2.929) 0.687

Lymph node metastasis 18.755(6.436-54.655) 0.000 2.523(1.085-5.864) 0.032
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operative urinary retention, one patient experiencing poor

vaginal stump healing, and one patient suffering from small

bowel obstruction during the postoperative recovery pe-

riod. Known radio-chemotherapy toxicities include myelo-

suppression, gastrointestinal reactions, liver and renal

injuries, heart toxicity, neurotoxicity, etc. The acute chemo-

radiation complications (especially hematology, nausea,

and vomiting) occurred more frequently in group RS (p =
0.000). However, the frequency of late complications was

higher in group RT. Six patients suffered radiation procti-

tis and three patients experienced radiation cystitis in the

radiotherapy group. All complications were tolerated in

both groups. There was no treatment-related death in both

groups. Only one patient in group RS had grade IV toxic-

ity in hematology, which delayed the treatment. The mean

cost of treatment in each group was $8887.78 (RS) and

$5353.69 (RT).

Discussion

The present study focused on a NACT-based therapeutic

strategy. Due to the NACT, AC/ASC of cervix with FIGO

Stage IIB could achieve the effect of down-staging. The le-

sion size decreased and the extent of parametrial invasion

improved, which allowed for operable radical surgery. In

both groups, it had been confirmed by the assessments of

three senior gynecologists. Although all patients in RS

group had positive parametrial invasion proven by CT/MRI

evidence, due to the NACT they received, only 27 of them

had positive parametrium by pathology after surgery; 38/70

patients had no high-risk factors and received four cycles of

cisplatin-based chemotherapy after operation without fur-

ther radiotherapy. It showed great benefits for patients. Al-

though the intensity-modulated radiation therapy (IMRT)

can minimize the dose to the critical normal structures, pa-

tients could not completely avoid suffering complications

of radiotherapy and sexual functions loss, especially for

young patients.

AC/ASC types cervical cancers have a worse prognosis,

often because they are diagnosed at later stages, with deep

muscle infiltration, parametrial invasion, and lymphovas-

cular space invasion [19, 20]. In recent studies, lymph node

metastasis was recognized as a significant prognostic fac-

tor [21, 22], which is similar to the present outcome. Posi-

tive lymph node diagnosed by pathology or imaging

indicated poor survival in both groups and the number of

positive lymph node > 3 showed worse survival rate in RS

group. The present authors saw that postoperative lymph

node metastasis could be a major significant prognostic fac-

tor.

In this retrospective study, RS group had significant bet-

ter five-year OS and PFS rates compared with RT group.

Although more acute complications occurred, all the side

effects were either self-limited or cured by regular treat-

ments and the cost was affordable. The most important was

that five-year OS and PFS for AC/ASC Stage IIB cervical

cancer that improved more significantly by this combined

treatment. AC/ASC may be less sensitive to radiotherapy

than SCC [23]. Patients with AC/ASC undergoing adjuvant

radiotherapy recurred in pelvic cavity significantly more

frequently compared with SCC [6]. It is not clear whether

cisplatin-based concurrent chemoradiation has the same ef-

fect on AC/ASC as on SCC, but a study showed that

AC/ASC patients under radiotherapy had a higher distant

metastasis rate than SCC patients in the high-risk groups,

even though more concurrent chemoradiation was given for

the former cohort [24]. The present data indicated group

RS had a better five-year OS due to the lower incidence of

distant recurrences (7/70 vs. 23/70), which was improved

by effective chemotherapy. At the same time, radical sur-

gery with EBRT was effective in controlling the local re-

currence. Due to the fibrosis after radiotherapy, the effect of

adjuvant chemotherapy may be decreased in RT group, and

because of the suppression of bone marrow caused by ra-

diotherapy, most patients receiving concurrent chemoradi-

ation could not tolerate more than two cycles of adjuvant

chemotherapy. However radiotherapy cannot be substi-

tuted. It provided benefits for the elderly, those with poor

physical condition, and those intolerant to chemotherapy.

Moreover, intracavitary brachytherapy was good for de-

creasing lesion size; extended-field RT was used to some

local metastasis [25].
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