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Abstract

Objective To compare the long-term survival outcomes, recurrence patterns and morbidity of type B and type C
radical hysterectomy (RH) for stage I1B2 cervical cancer (FIGO 2018).

Methods Based on FOUR-C database, patients who underwent type B or C RH in 47 hospitals from 2004 to 2018
were reviewed. Univariate and multivariate analyses were performed to compare 5-year overall survival (OS) and
recurrence-free survival (RFS), recurrence patterns and morbidity between the two groups after propensity score
matching (PSM).

Results A total of 1308 patients were enrolled in this study, 840 and 468 patients underwent type B and type C. There
was no difference in 5-year survival outcomes between groups type B and type C, either before or after matching (OS:
unmatched 95.6% vs. 93.3%, matched 95.6 vs. 93.0%, P>0.05; RFS: unmatched: 90.5% vs. 90.1%, matched: 91.2% vs.
89.7%, P>0.05). Type B group had a shorter operative time, less blood loss, earlier recovery of intestinal function, eariler
removal of catheter and shorter hospitalization (P<0.01). Intraoperative complications were similar (0.1% vs. 0.2%,
P>0.05), but postoperative complications occurred more frequently in the type C group (8.3% vs. 12.1%, P<0.05),
especially lymphocysts and urinary retention. The surgical dissection does not appear to influence tumor recurrences
significantly (P>0.05).

Conclusions For cervical cancer patients with stage IB2, type B RH demonstrated comparable long-term oncological
outcomes and recurrence patterns to type C RH, while being associated with fewer intra-and postoperative
complications. Type B RH is a feasible and appropriate surgical option, but the conclusions need to be confirmed by
prospective studies.
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Introduction

Cervical cancer is the fourth most common cancer
among women worldwide, with approximately 570,000
new cases and 311,000 deaths annually [1]. Fortunately,
most early-stage patients can achieve a cure rate of
80-95% with timely surgical treatment [2—4]. However,
surgical treatment often causes tissue damage and com-
plications, making it crucial for gynecologic oncologists
to balance precision treatment with minimizing harm.

The 2018 FIGO staging system reclassified stage IB into
IB1, IB2, and IB3, excluding lymph node-positive cases.
While postoperative pathological risk factors for stage IB
cervical cancer have decreased, the treatment guidelines
remain consistent, with abdominal QM type C radical
hysterectomy (RH) still recommended for IB2 stage [5, 6].
Type C RH is technically complex and requires advanced
skills, with extensive parametrial resection increasing
risks like bladder, rectal, and sexual dysfunction, signifi-
cantly impacting patients’ quality of life [7-9].

Prior studies have shown that early-stage cervical can-
cer carries a low risk of parametrial invasion (5.4-25%),
suggesting that the extensive resection in Type C RH
may result in overtreatment, whereas Type B RH, with
its more conservative resection, achieves comparable
oncological outcomes [10-12]. However, existing stud-
ies have analyzed early-stage cervical cancer patients as
a homogeneous group, including cases with larger tumor
diameters (>4 cm) or positive lymph nodes, while lacking
specific research focused on patients with tumor diam-
eters of 2.1-4 cm [13—-15]. Moreover, a limited number of
studies focusing on this subgroup have reported incon-
sistent conclusions [4, 16]. And these studies frequently
lack a comprehensive assessment of recurrence rates as
well as intra- and postoperative complications. While the
NCCN guidelines recommend laparotomy as the stan-
dard surgical approach [6], many studies have utilized
alternative surgical approaches, including laparoscopy,
transvaginal, and robotic techniques, potentially affecting
the reliability of the findings.

Therefore, utilizing the Chinese Cervical Cancer Clini-
cal Treatment Project Database (FOUR C), this study
compares the oncological outcomes, recurrence patterns,
and intra-and postoperative complications between
abdominal QM-B and QM-C surgeries in patients with
stage IB2 (FIGO 2018) cervical cancer across 47 hospitals
in mainland China from 2004 to 2018. The study aims to
evaluate the feasibility and safety of de-escalation surgery
for stage IB2 cervical cancer patients.

Materials and methods

Data source

This study was a large-sample, multicenter, retrospec-
tive study. The Four C database included a total of
63,926 patients with cervical cancer from 47 hospitals in
mainland China between 2004 and 2018. The study was
approved by the Ethics Committee of Nanfang Hospital
of Southern Medical University (Ethics No. NEEC-2017-
135) and registered under the International Clinical Trial
Registration No. CHiCTR1800017778 (http://apps.who.i
nt/trialsearch/).

The database comprised 506 variables, covering gen-
eral clinical information, preoperative biopsy pathology
and laboratory results, surgery-related indicators, preop-
erative and postoperative adjuvant treatments, postop-
erative pathology reports, follow-up information, related
complications, disease recurrence, and costs. All data
were independently entered by two trained gynecologists
using EPIDATA software (version 3.1, EPIDATA Asso-
ciation, Odense, Denmark). The data underwent consis-
tency checking, logical proofreading, outlier validation,
sample review, and desensitization to ensure accuracy
and reliability. According to the latest FIGO 2018 staging
criteria [5], we re-staged all cases originally classified as
stage IB in the database. The specific methodology was
as follows: First, we selected patients with pathologically
confirmed negative lymph nodes. Then, based on the
FIGO 2018 staging criteria, we categorized tumors with
a diameter<2 cm as FIGO 2018 stage IB1, those with a
diameter>2 cm but <4 cm as stage IB2, and those with a
diameter >4 cm as stage IB3.

Patients selection

We included female patients with FIGO 2018 stage IB2
cervical cancer who underwent open abdominal type B
or C radical hysterectomy(Querleu-Morrow classifica-
tion [17]). The exclusion criteria were as follows: (1)
patients with non-squamous cell carcinoma, non-adeno-
carcinoma, or non-adenosquamous carcinoma; (2) those
who received preoperative adjuvant therapy; (3) patients
who did not undergo pelvic lymphadenectomy (with or
without para-aortic lymphadenectomy/biopsy) or had
unknown lymphadenectomy status; (4) pregnancy-asso-
ciated cervical cancer; (5) patients with other malignan-
cies; (6) cervical stump carcinoma (cancer in the residual
cervix after subtotal hysterectomy; excluded due to dif-
ferences in tumor behavior, surgical management, and
recurrence patterns compared to primary cervical cancer,
ensuring a homogeneous cohort for analysis); (7) cases
lost to follow-up; and (8) patients who received non-
standard postoperative adjuvant therapy (including those
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not treated according to high-/low-risk factor guidelines,
Sedlis criteria, or with unclear regimen.

Surgical procedure and postoperative management
Preoperative evaluation involved comprehensive assess-
ment by at least two senior gynecologic oncologists
through detailed pelvic examination to evaluate tumor
characteristics (including tumor location and diameter,
parametrial involvement, and vaginal invasion). This
was supplemented by pelvic MRI/CT/PET-CT for pre-
cise assessment of tumor features, extent of invasion,
and nodal status, along with LEEP/conization biopsies
to confirm histological type, LVSI status, and stromal
invasion depth. All cases strictly followed NCCN/FIGO
guidelines, with individualized surgical plans determined
through multidisciplinary team discussions. Detailed
intraoperative records were maintained for every patient.
The type of surgery is defined according to the classifi-
cation criteria of Querleu and Morrow [17]. Type B
(resection of parametrial tissue up to the ureter) involves
resection of parametrial tissue to the level of the ureteral
tunnel, partial resection of the uterosacral and vesico-
uterine ligaments, without resection of the sacral plexus
below the deep uterine vein in the parametrial tissue,
and removal of at least 1 cm of the vagina. Type C (resec-
tion of parametrial tissue up to the junction with the
internal iliac vascular system) involves resection of the
vesicouterine ligament at the bladder level and removal
of the vagina 1.5-2 cm below the tumor or cervical mar-
gin, along with the associated para vaginal tissue. Pelvic
lymph node dissection involves the removal of all fatty
lymph node tissue anterior, lateral, and posterior to the
common iliac, external iliac, and internal iliac vessels, as
well as lymph node tissue anterior, lateral, and inferior
to the obturator nerve. If suspicious or enlarged lymph
nodes are identified in the para-aortic region during sur-
gery, para-aortic lymph node dissection is performed.
Para-aortic lymph node dissection includes the removal
of lymph nodes along the paracaval, interaortocaval, and
para-aortic regions, extending up to the level of the renal
vessels.

Postoperative pathological examination results deter-
mine whether adjuvant therapy is administered based on
NCCN and FIGO guidelines [6, 18]: if any high-risk fac-
tors are present (positive surgical margins, parametrial
invasion, or lymph node metastasis), adjuvant concur-
rent chemoradiotherapy is given; if intermediate-risk fac-
tors (e.g., large tumor diameter, deep stromal invasion, or
lymph vascular space invasion) are present, radiotherapy,
with or without concurrent chemotherapy, is admin-
istered according to the “Sedlis criteria“ [19]. External
beam radiation therapy is delivered using three-dimen-
sional conformal radiation therapy or intensity-modu-
lated radiation therapy, with the entire pelvis receiving
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45 Gy to 50.4 Gy of radiation in 25-28 fractions. Patients
receiving radiotherapy and concurrent chemotherapy
are administered 40 mg/m? of cisplatin once weekly for
5 weeks.

Follow-up is conducted every 3 months for the first 2
years after treatment, every 6 months from the 3rd to the
5th year, and then annually. Follow-up includes systemic
and gynecological examinations, with laboratory and/
or imaging tests performed as necessary. After 5 years
of continuous follow-up, further follow-up is continued
based on the patient’s condition.

Definitions

The 5-year overall survival (OS) was defined as the time
from surgery to death from any cause or the last recorded
follow-up. The Recurrence-Free Survival (RFS) was
defined as the time from surgery to the first documented
recurrence or the last follow-up. Recurrence was defined
as disease relapse diagnosed during follow-up and con-
firmed by CT and/or MRI and/or histology and/or cytol-
ogy. Local-regional recurrence was defined as recurrence
in the vaginal stump and pelvic lymph node regions
below the aortic bifurcation, while distant recurrence
referred to any site outside the local region. Complica-
tions were defined as any intraoperative or postoperative
events that required further intervention.

Statistical analysis
SPSS 23.0 (IBM Corporation, Armonk, NY, USA) was
used for statistical analysis. The measurement data were
expressed by the mean standard deviation, the indepen-
dent sample T tests was used for the comparison between
groups, the percentage (%) was used for counting data,
and the chi-square test or Fisher’s exact probability
method was used for the comparison of inter-group rates.
Kaplan-Meier survival analysis was performed using
the log-rank test. Cox proportional hazards regression
model was used to determine independent risk factors,
including age, tumor diameter, parametrial involvement,
vaginal margin, LVSI, depth of tumour invasion, post-
operative adjuvant therapy, and calculate the risk ratio
and 95% confidence interval (CI). All analyses were two-
sided, and P<0.05 was interpreted as significant.
Considering the possible differences in clinical infor-
mation between the two groups, we used 1:2 propen-
sity score matching (PSM) to balance these factors and
improve the scientific validity the study (the caliper value
was 0.02).

Results

Patient characteristics

After strict screening, a total of 1308 patients were
enrolled in this study, 840 and 468 patients underwent
type B and type C. After 1:2 PSM, 1133 patients were
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included (688 vs. 445) (Fig. 1). In particular, 3,014 cases
of nonabdominal radical hysterectomy and 1,615 cases of
substandard postoperative therapy were excluded from
the study screening. In both Group B and Group C, over
80% of patients did not require additional adjuvant ther-
apy postoperatively, while the remaining less than 20%
received appropriate adjuvant treatment.

Baseline characteristics of patients before and after
matching are listed in Table 1. There were no differences
in age, tumor size, histologic type, parametrial involve-
ment, vaginal margin, depth of stromal invasion, lymph
nodes but differences existed in LVSI and postoperative
therapy between the two groups in unadjusted analy-
sis (P<0.01). After 1:2 matching, 1133 patients were

63926 Patients in Four C database

A 4

4274 Patients with IB2 (FIGO 2018)
underwent abdominal QM-B or QM-C
radical hysterectomy
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included and the clinical characteristics were well bal-
anced between the two groups.

Survival outcomes
In the total study population, the median follow-up
time were 43 months. In the Kaplan—Meier analysis,
the 5-year OS rates were 95.6% and 93.3% (P>0.05), and
the 5-year RFS rates were 90.5% and 90.1% (P>0.05) in
the type B and type C groups (Fig. 2A, B). Similar to the
pre-matching results, there is no difference in 5-year OS
and RFS for the two groups after matching (OS: 95.6 vs.
93.0%, P>0.05; RFS: 91.2 vs. 89.7%, P>0.05) (Fig. 2C, D).
Cox multivariate further revealed that the surgery
types was not an independent risk factor for 5-year OS

status

A

2966 Were excluded

80 Non-squamous cell carcinoma, non-adenocarcinoma, or non-
adenosquamous carcinoma

395 Received preoperative adjuvant therapy

32 Did not undergo pelvic lymphadenectomy, with or without para-
aortic lymphadenectomy/biopsy or had unknown lymphadenectomy

6 Pregnancy-associated cervical cancer
9 Patients with other malignancies
2 Cervical stump carcinoma
827 Lost to follow-up
1615 Did not receive standard postoperative treatment
(1539 Did not follow the low-risk factor treatment principles
62 Did not follow the Sedlis criteria for treatment
13 Did not follow the high-risk factor treatment principles
v 1 Unkown )

1308 patients were included
QM-B:840 patients
QM-C:468 patients

1:2 PSM

A 4
1133 patients were included
QM-B:688 patients
QM-C:445 patients

Fig. 1 Flowchart
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Table 1 The clinicopathological characteristics of patients
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Before Matching

After Matching

Type B Group Type C Group P Type B Group Type C Group P
(n=840,%) (n=468, %) (n=688,%) (n=445, %)

Age, years 46.61+£9419 47.65+9.844 0.059 46.56+8.891 46.99+9.084 0436

Tumor Diameter, cm 0911 0.819

21~30 550(65.5) 305(65.2) 456(66.3) 292(65.6)

3.1~40 290(34.5) 163(34.8) 232(33.7) 153(34.4)

X£s (rang) 3.1+05 32106 0.074 3.1+£06 32405 0.069
(21~40) (21~40) (21~4.0) (21~4.0)

Histologic type 0.190 0460

Squamous cell 758(90.2) 407(87.0) 615(89.4) 387(87.0)

Adenocarcinoma 72(8.6) 54(11.5) 64(9.3) 51(11.5)

Adenosguamous 10(1.2) 7(1.5) 9(1.3) 7(1.5)

Parametrial involvement 0.233 0408

Negative 832(99.0) 460(98.3) 681(99.0) 438(98.4)

Positive 8(1.0) 8(1.7) 7(1.0) 7(1.6)

Vaginal margin 0.579 0.178

Negative 832(99.0) 462(98.7) 684(99.4) 439(98.7)

Positive 8(1.0) 6(1.3) 4(0.6) 6(1.3)

LVSI <0.001 0376

Negative 632(75.2) 391(83.5) 561(81.5) 372(83.6)

Positive 208(24.8) 77(16.5) 127(18.5) 73(16.4)

Depth of stromal invasion 0.169 0.583

<1/2 423(50.4) 259(55.3) 337(49.0) 235(52.8)

>1/2 417(49.6) 209(44.7) 351(51.0) 210(47.2)

Pelvic lymph nodes removed 262+50 266+6.5 0.174 26.1+5.1 26.5+6.2 0.334
(21~81) (21 ~76) (21~81) (21~76)

Para-aortic lymph nodes removed 0.348 0.289

No 713(84.9) 388(82.9) 591(85.9) 372(83.6)

Yes 127(15.1) 80(17.1) 97(14.1) 73(16.4)

Standard postoperative therapy <0.001 0.466

No adjuvant required 633(75.4) 397(84.8) 570(82.8) 376(84.5)

Standard adjuvant therapy 207(24.6) 71(15.2) 118(17.2) 69(15.5)

LVSI, lymphovascular space invasion

and 5-year RFS (P>0.05). Tumor diameter was identified
as a poor prognostic factor for both OS and RFS. After
adjustment, deep stromal invasion was associated with
worse RFS but not with OS. Other variables did not show
a significant correlation with OS or RFS Table 2.

Recurrence patterns

At the time of the last follow-up, a total of 62 recurrences
(7.4%, 62/840) were observed in the type B group and
35 recurrences (7.5%, 35/468) in the type C group, with
no statistically significant difference between the two
groups (P>0.05) Table 3. The surgical dissection does
not appear to influence tumor recurrences significantly,
as details about pattern of pelvic recurrences were pelvic
(unmatched:46.8% vs. 40.0%; matched:44.7% vs. 40.0%),
extra-pelvic (unmatched:53.2% vs. 60.0%; matched:55.3%
vs. 60.0%) Table 3.

Operating data, intra- and postoperative complications
Both before and after matching, when compared with
type C group, type B group had a shorter operative
time(unmatched: 186.6 min vs. 219.9 min, P<0.001;
matched:187.3 min vs. 221.5 min, P<0.001), less blood
loss(unmatched: 337.7 ml vs. 383.0 ml, P<0.001;
matched:350.4 ml vs.381.0ml, P<0.01), earlier recov-
ery of intestinal function (unmatched: 4.1 days vs. 4.5
days, P<0.001; matched: 4.1 days vs. 4.5 days, P<0.001),
eariler removal of catheter (unmatched: 9.1 days vs. 11.3
days,P<0.001; matched: 9.2 days vs. 11.3 days, P<0.001)
and shorter hospitalization (unmatched: 12.1 days vs.
16.2 days,P<0.001; matched: 12.0 days vs. 15.6 days,
P<0.001). Anal exhaust time were similar in the two arms
of patients (Table 4).

Intraoperative complications (including major vascular
injury, ureteral injury, etc.), postoperative complications
(including hemorrhage, infection, deep vein thrombo-
sis, etc.) were compared between the two groups in the
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A unmatched
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© - QM-B
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12 24 36 48 60

months
N Events  5-year OS
QM-B 840 29 95.6%
QM-C 468 22 93.3%
c matched
100'%
< 90
BN
2
80\ - QM-B
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1 1 1 I 1
0 12 24 36 48 60
months
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B unmatched
100
§ 90
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[T
14
80 :\ —— QM-B
N P=0.730 — QM-
1 I I 1 1
0 12 24 36 48 60
months
N  Events 5-year OS
QM-B 840 62 90.5%
QM-C 468 35 90.1%
D matched
100
;\? 90
7}
L
14
80\ - QM-B
N P=0.340 . QM-C
1 1 1 1 1
0 12 24 36 48 60
months
N Events  5-year OS
QM-B 688 47 91.2%
QM-C 445 35 89.7%

Fig. 2 Kaplan—Meier curves analysis comparing type B and type C before and after matching. OS overall survival, RFS recurrence-free survival. A, B unad-
justed: 5-year OS (type B vs. type C); 5-year RFS (type B vs. type C); C, D adjusted: 5-year OS (type B vs. type C); 5-year RFS (type B vs. type C)

study. Overall, the rate of postoperative complications
was higher than intraoperative complications in both
groups (unmatched: type B 7.9% vs. 0.4%, type C 13.0%
vs. 0.2%; matched: type B 8.3% vs. 0.1%, type C 12.1% vs.
0.2%). Intraoperative complications were similar in type
B and C (unmatched: 0.4% vs. 0.2%; matched:0.1% vs.
0.2%, P>0.05). A total of 3 cases (3/840) occurred in type
B, including two cases of ureteral injury and one case of
bladder injury, and only one ureteral injury was reported
in group C. Fortunately, there were no major vascular
injury bowel injury and other in both groups. (Table 4)
Postoperative complications occurred more frequently
in the type C group (unmatched:7.9% vs. 13.0%, P<0.01;
matched:8.3% vs. 12.1%, P<0.05). Of all postoperative
complications, urinary retention had the highest inci-
dence, followed by lymphocysts. Moreover, patients who

underwent type C surgery had higher rates of urinary
retention than type B group (22/840, 2.6% vs. 30/468,
6.4%, P<0.001), respectively. And the matched popula-
tion also showed similar result (22/688, 3.2% vs. 28/445,
6.3%, P<0.05). Before matching, patients in group C had
a higher incidence of lymphocysts than those in group
B(19/688, 2.3% vs. 21/445, 4.5%, P<0.05) and after bal-
ancing by PSM, there was no difference between the two
groups (P>0.05). Additionally, the incidences of hemor-
rhage, infection, deep vein thrombosis, bowel obstruc-
tion and abdominal incision healing bad were similar
between the two groups (P> 0.05). There were no cases of
ureterovaginal fistula, vesicovaginal fistula, rectovaginal
fistula, and chylous leakage in either group (Table 4).



Page 7 of 12

(2025) 25:187

Fu et al. BMC Surgery

|BAIDIUI DDUSPYUOD ‘[

(Adeiayy 3ueAn(pe piepueissa palinbai yuean(pe oN)

00F0  990C~€910 0850 ws0  vCEY~1Llco  0C0¢C €80  €S8C~C/LC0 0880 98¢0 G99%~S8C0 90T Adesay) annesadoysod paepuels

(SOA'SA ON)

1690 €9/'1~S6C0 /LS80 /060  €ESC~OCE0  €L0L 9150 L/8'1~/8C0 €€L°0 /180 €64C~T1/T0 /80 panowsa. sapou ydwi| d11ioe-eied

(0£2 A 0ES>)

9860  0leC~/EED 1660 8880  /L68¢~80E0  S60'L 8990  ¥8CEe~99¥0  8ECL 6060  CeLe~0LED GL0'L panowsai sapou ydwik| J1n[dd

(T/L<SAT/LS)

L£00 €50 €~9¢c0'L 6/L'1 1900  991l+¥~8960  600¢C 6/00  8/9C~/¥60  C65'L €00 606€E~Ll¥60  8le'L uoiseaul [ewou)s jo yidag

( SAINSOJ'SA A1BDIAN))

9990  9€CE~T6L0  6SL Y260 ¥C0E~1800  /LEL'L 8EL'0  998¢~8C/0  089¢C L0 08L'E~LS00 8890 uibiew jeuibep

(DA1ISOJ'SA DAIIRDAN)

78¢°0 log'e~/0¥0  6¥0¢ 0960  8lee~¢e0l0 L90"L 9590 L0£'€~20€0 (e gt 8¢6°0 188'€~ 1600 0060 JUSWSA|OAUL |el}dWERIRY

(NSO SA 9AI3ROIN))

L0 eE¥E~68L0  CivT LLL0 €€9€~1800 9490 L6C0  S86E~CL90 YL 8550  C9¥e~€900 8¢SO ISA1

(€2 sAES)

1200 6C9C~C80'L 989'1 0000  ¥vS¥¥~/C81L 12343 0C00  9evT~6L01 1z9'L 0000  8LET~999'L £66'C 9zZ|s Jown]

(DDS-uou 'sA DS)

S6€0  ¥L9L~86C0 €690 060  €9/C~80Y0  C90'L ¥8C0 L9V L ~+/T0 €690 1860 GlL9T~16£0 Lot sadA) A6o|o3siH

¥¢50  899L~/L¥0  65/0 9610  /SE1~8SE0  €C/L0 9CCc0  SCEL~90€0  6£90 S0 9T L~TCEOD 1290 (SP = 'sA Gy >) aby

(D 2dAL'sA g adA)

¥€C0  ¥90T~ /€80 GlEL 0L0  8L6C~/060 V9L €8€0  8981~88/0  O0LCL £L00 S66C~SY60  C89'L sadAy jed1bang
d 12%S6 40 d 12%S6 40 d 12%S6 40 d 12%S6 40
sS4y Jeah-g SO Jedk-g S4Y Jedk-g SO Jedk-g

Bbuiyoepy 1Yy

Buiydjely 210429

sIsA|eUB [BAIAINS 21RLIBAIINW X0 T d|geL



Fu et al. BMC Surgery (2025) 25:187 Page 8 of 12
Table 3 Recurrence patterns
Before Matching After Matching
Type B Group Type C Group P Type B Group Type C Group P
(n=840,%) (n=468, %) (n=688,%) (n=445, %)
Total recurrence 62(7.4) 35(7.5) 0.948 47(6.8) 35(7.9) 0512
Recurrence patterns 0519 0.672
Pelvic recurrence 29(46.8) 14(40.0) 21(44.7) 14(40.0)
Extra pelvic recurrence 33(53.2) 21(60.0) 26(55.3) 21(60.0)
Table 4 Operating data, intra- and postoperative complications
Before Matching After Matching
Type B Group Type C Group P Type B Group Type C Group P
(n=840,%) (n=468, %) (n=688,%) (n=445, %)
Operating data,
mean (range)
Operating time (min) 186.6 219.9 <0.001 187.3 2215 <0.001
(68.0-385.0) (65.0-510.0) (68.0-385.0) (86.0-510.0)
Blood loss (mL) 3377 3830 <0001 3504 3810 0.003
(30.0-2200.0) (20.0-2500.0) (30.0-2200.0) (20.0-2500.0)
Anal exhaust 2.9(1.0-7.0) 2.9(1.0-7.0) 0.246 2.9(1.0-7.0) 2.9(1.0-7.0) 0.217
time (days)
Intestinal Function Recovery (days) 4.1(1.0-9.0) 45(1.0-14.0) <0.001 4.1(1.0-9.0) 45(1.0-14.0) 0.001
Removal of catheter (days) 9.1(3.0-36.0) 11.3(5.0-42.0) <0.001 9.2(3.0-36.0) 11.3(5.0-42.0) <0.001
Hospitalization days 12.1(6.0-30.0) 16.2(10.0-26.0) <0.001 12.0(6.0-29.0) 15.6(10.0-26.0) 0.002
Any one complication 68(8.1) 62(13.2) 0.003 58(8.4) 55(12.4) 0.031
Intraoperative complication 3(0.4) 1(0.2) 0.652 2(0.1) 1(0.2) 0.833
Major vascular injury 0(0.0) 0(0.0) - 0(0.0) 0(0.0) -
Ureteral injury 2(0.2) 100.2) 0.929 1(0.1) 100.2) 0.932
Bladder injury 1(0.1) 0(0.0) 0.455 1(0.1) 0(0.0) 0421
Bowel injury 0(0.0) 0(0.0) - 0(0.0) 0(0.0)
Postoperative complication 66(7.9) 61(13.0) 0.002 57(8.3) 54(12.1) 0.033
Hemorrhage 1(0.1) 0(0.0) 0.455 1(0.1) 0(0.0) 0.421
Infection 7(0.8) 2(0.4) 0.395 3(0.4) 2(0.4) 0974
Deep vein thrombosis 5(0.6) 6(1.3) 0.192 4(0.6) 4(0.9) 0.533
Bowel obstruction 9(1.1) 3(0.6) 0434 8(1.2) 3(0.7) 0413
Abdominal incision healing bad 6(0.7) 4(0.9) 0.780 5(0.7) 3(0.7) 0918
Vesicovaginal fistula 0(0.0) 0(0.0) - 0(0.0) 0(0.0) -
Ureterovaginal fistula 0(0.0) 0(0.0) - 0(0.0) 0(0.0) -
Rectovaginal fistula 0(0.0) 0(0.0) 0(0.0) 0(0.0) -
Chylous leakage 0(0.0) 0(0.0) - 0(0.0) 0(0.0) -
Lymphedema 1(0.1) 1(0.1) 0.675 1(0.1) 1(0.2) 0.756
Lymphocyst 19(2.3) 21(4.5) 0.025 17(2.5) 19(4.3) 0.092
Urinary retention 22(2.6) 30(6.4) <0.001 22(3.2) 28(6.3) 0.013
Discussion offers a preferable option for patients with FIGO 2018

In this multicenter, large-sample, retrospective cohort
study, 1,308 cases of IB2 (FIGO 2018) cervical can-
cer from 47 hospitals in mainland China over a 14-year
period were included. The study found that type B RH
and type C RH demonstrated comparable long-term OS
and RFS, as well as similar tumor recurrence patterns.
Additionally, type C RH was associated with a higher
incidence of postoperative complications, such as uri-
nary retention and lymphocyst formation, while type B
RH featured shorter operative time, less blood loss, faster
recovery, and shorter hospital stays. Overall, Type B RH

IB2 stage cervical cancer, as it is associated with fewer
surgery-related complications without compromising
oncological outcomes.

Lymph node metastasis (LNM) has been conclusively
demonstrated to impact survival outcomes in cervical
cancer through clinical studies. A significant advance-
ment in the 2018 FIGO staging system was the incor-
poration of LNM into the diagnostic criteria, classifying
patients with nodal involvement as stage IIIC. According
to current FIGO/NCCN guidelines, there exist substan-
tial differences in treatment regimens between stage IB2
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(tumors >2 c¢cm but <4 cm without LNM) and stage IIIC
(requiring definitive chemoradiation rather than surgi-
cal). In strict adherence to these guidelines, our study
exclusively enrolled pathologically confirmed node-neg-
ative IB2 cases to ensure cohort homogeneity.

On the topic of reducing the scope of surgery for early-
stage cervical cancer, scholars both domestically and
internationally have conducted extensive research, with
studies such as SHAPE, ConCerv, and LESSER yield-
ing encouraging results [20-22]. Simple or conservative
surgeries have been shown to achieve similar oncologi-
cal outcomes and recurrence patterns, along with fewer
complications. Unfortunately, these studies have limited
tumor size to 2 cm or smaller, leaving a gap in effective
evidence for whether a smaller surgical scope is viable for
cervical cancer patients with tumors measuring 2.1-4 cm
(1B2).

Previous studies often analyzed early-stage cervical
cancer patients as a homogeneous group, overlooking the
bias introduced by large tumor diameters (>4 cm) and
positive lymph nodes on the research outcomes. Lando-
ni’s RCT [13] compared Class II and Class III procedures
for stage IB-IIA cervical cancer, demonstrating similar
5-year oncologic outcomes between the two surgical
approaches (5-year os: 81% vs. 77%, P=0.7, 5-year DES
75% vs. 73%, P=0.9). And multivariate survival analysis
confirmed that survival was not dependent on the type
of surgery. We reached similar results that type B RH
and type C RH had comparable long-term oncological
outcomes, and RH type was not an independent risk fac-
tor for 5-year OS and 5-year RFS (unmatched 95.6% vs.
93.3%, matched 95.6 vs. 93.0%, P> 0.05; unmatched:90.5%
vs. 90.1%, matched:91.2% vs. 89.7%, P>0.05). The recur-
rence rates were also consistent (CLASS II 24%, CLASS
II1 26%, P>0.05), but the recurrence rate in the present
study (7.4% vs. 7.5%, P>0.05) was significantly lower,
which may be related to surgical advances by gynecolo-
gists, earlier treatment, and adequate postoperative adju-
vant therapy. In addition, Landoni’s study included 24%
of patients with tumors larger than 4 cm, and lymph node
metastasis may also account for the difference. Subse-
quently, another RCT by landoin in 2012 [23] confirmed
that for patients with stage IB-IIA cervical cancer under-
going class I and class III there was no significant differ-
ence in recurrence and overall survival (5 years OS: 85%
vs. 95%, P<0.11), with a higher morbidity rate after class
III surgery (84% vs. 45%). In Wang’s study [24], which
included patients with IA2, IB1, IB2, and IIA1 stages,
the differences in 5-year OS and DFS between type B
and type C groups were not statistically significant, fur-
ther supporting the feasibility of less extensive surgical
procedures.

Unfortunately, these studies were small-sample, single-
center investigations. In a multicenter study [15], Q-M
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Type B RH was found to be applicable for treating stage
IAI to IIA2 cervical cancer, with Iower 5-year OS and
DFS (OS: 89.5 vs. 92.0%, risk ratio: 1.393; DFS: 84.3 vs.
87.4%, risk ratio: 1.342. However, this study also included
1,298 (17.7%) patients with tumor diameters>4 cm,
and the inclusion of patients with larger tumors in the
survival analysis undoubtedly introduced additional
postoperative pathological risk factors, which also influ-
enced tumor recurrence. Xiong’s previous study [25]
demonstrated that tumor size is the sole factor influenc-
ing recurrence rate (P=0.018), RFS (P=0.038), and OS
(P=0.029), which is consistent with Bezerra’s findings
[26]. Our study further confirmed that tumor diameter
significantly correlates with poorer OS and RFS (P<0.05).

There are very few specific studies focusing on patients
with tumor diameters of 2.1-4 cm, and they have
reported inconsistent conclusions. In Tseng’s study [4]
comparing survical outcomes between LRS (less radi-
cal surgery) and MRS (more radical surgery) of stage 1B1
(FIGO2009) patients, there was no difference in 10-year
DSS when stratified according to tumor size<2 cm (LRS
95.1% vs. MRS 95.6%, P=0.80) and >2 cm (LRS 90.1%
vs. MRS 88.2%, P=0.48). Factors independently associ-
ated with increased risk of death included tumors>2 cm
(HR1.82). Compared to MRS, LRS was not associated
with a higher risk of death, which aligns with our findings
that de-escalated radical surgery does not compromise
patient survival outcomes. However, a multi-institutional
retrospective study by Derks [16] in the Netherlands
reported 5-year DFS rates for less radical versus more
radical surgery as follows: <2 cm, 97% vs. 95% (P =0.348);
2.1-4 cm, 89% vs. 79% (P<0.001); >4 cm, 79% vs. 64%
(P=0.004). The study concluded that the extent of para-
metrial resection did not affect outcomes for tumors
smaller than 2 cm, whereas more extensive hysterectomy
may improve DFS for larger tumors. This difference may
stem from the inclusion of lymph node metastasis cases
in the 2.1-4 cm group, which significantly impacted
multivariate analysis (HR 2.1, 95% CI 1.4-3.0, P<0.001).
Notably, 41% of the cohort received adjuvant therapy,
and the study focused exclusively on DES without report-
ing OS or detailed recurrence data.

Although these studies have some limitations in design
that may lead to inevitable bias, most research indicates
the feasibility of less extensive surgeries (e.g., Type B
surgery). Additionally, we note that, although the differ-
ences remain within the range of statistical error, mul-
tiple studies, including ours (e.g., Landoni, Ditto, Tseng,
etc.), consistently show slightly better survival outcomes
with type B surgery compared to type C surgery, though
this phenomenon currently lacks a clear explanation.
By analyzing multiple potential influencing factors (e.g.,
tumor size, patient age, pathological type, LVSI, cervical
stromal invasion, vaginal margin, lymph node dissection,
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and postoperative standard treatment), we found that
surgical type is not an independent risk factor for OS
or RFS, while tumor diameter and deep stromal inva-
sion are identified as significant prognostic predictors.
Other variables showed no significant correlation with
OS or RFS, suggesting that these factors are unlikely to
confound the results. We believe this phenomenon may
be related to advancements in surgical techniques, lower
complication rates associated with less radical surgery,
and more effective postoperative treatments, all of which
collectively contribute to improved disease recovery and
survival outcomes. These findings underscore the impor-
tance of individualized treatment plans based on tumor
characteristics and risk factors, and we look forward to
further exploration of this issue through future prospec-
tive studies.

In addition to considering oncologic outcomes, early
and late morbidity as well as operating data should
also be taken into account. In Landoni’s study [13], the
mean operative time for Class II hysterectomy was sig-
nificantly shorter (135 vs. 180 min, P<0.05), while the
mean blood loss (530 vs. 580 ml) and the proportion of
patients requiring blood transfusions (35% vs. 43%) were
similar. We partially agree with Landoni’s findings, as our
study demonstrated that type B RH had a shorter opera-
tive time ( 186.6 min vs. 219.9 min, P<0.001), less blood
loss (337.7 ml vs. 383.0 ml, P<0.001), earlier recovery
of bowel function, earlier catheter removal, and shorter
hospital stays (P<0.001). The mean operative time (3.8
and 4.7 h, P=0.001) and postoperative hospitaliza-
tion (7.3 and 9.2 days, P=0.001) were lower for class II
than for class III hysterectomies in Guy J's study [27].
Additionally, while this study suggested that complica-
tions were unrelated to the extent of surgical resection,
our results indicated a higher incidence of postoperative
complications in the type C group (matched, 8.3% vs.
12.1%, P<0.05), particularly urinary retention and lym-
phocysts. Most patients resolved these issues through
bladder training, catheterization, and regular imaging
surveillance, though some experienced recurrent epi-
sodes, leading to long-term discomfort or rehospitaliza-
tion. Although these complications did not significantly
impact survival rates, the potential for chronic morbidity
and increased follow-up burden added to the challenges
for both patients and healthcare systems. Sun’s RCT [28]
also supported our findings, showing fewer cases of uri-
nary retention (5/46 vs. 11/47, P=0.109) and bladder
injuries in patients undergoing Type II hysterectomy.
Heterogeneity in outcomes may be attributed to sample
size, outpatient care, delayed complications, and post-
operative adjuvant therapy. Overall, Type B surgery, due
to its less radical approach, is associated with reduced
surgical trauma, fewer complications, faster recovery,
and simplified long-term management and follow-up
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protocols. Without compromising oncologic outcomes,
it ensures a better quality of life and minimizes the high
complication rates linked to Type C surgery, which could
otherwise impact the timing and tolerance of adjuvant
therapy.

It is noteworthy that, regarding the issue of surgi-
cal approaches, the 2018 LACC trial [29] demonstrated
that minimally invasive laparoscopic surgery, including
robot-assisted procedures, is associated with Iower sur-
vival rates and higher recurrence rates. This finding has
been further supported by several studies, including the
final results of the LACC trial [30-32]. For stages 1Al
with LVSI to IB2 and selected IB3-IIA1 cases, the NCCN
recommends laparotomy as the preferred approach.
However, in most prior studies, surgical approaches
were not standardized uniformly (e.g., a single study
cohort might include laparoscopy, robot-assisted surgery,
transvaginal surgery, laparotomy, or mixed approaches).
Additionally, recent research from South Korea has fur-
ther confirmed that for patients with stage IB2 cervical
cancer (FIGO 2018) [33], total laparoscopic radical hys-
terectomy (TLRH) is associated with significantly Iower
5-year progression-free survival (PFS) rates compared to
total abdominal radical hysterectomy (TARH) (P=0.034).
It is reasonable to conclude that surgical choices, includ-
ing laparoscopic methods, may significantly impact
outcomes. Therefore, to minimize potential bias and
enhance the scientific rigor of our study, we excluded
3,014 non-abdominal cases, which included 2,338 laparo-
scopic cases.

This study has several limitations. First, although we
implemented multiple measures (strict adherence to
NCCN guidelines and Chinese expert consensus to
establish unified standards, exclusion of cases not meet-
ing surgical criteria or Sedlis criteria for adjuvant ther-
apy, and use of PSM with multivariate Cox regression to
control for confounders) to minimize variations in clini-
cal practice across multiple centers and extended time
frames, potential biases may still exist. Second, due to
the inherent constraints of the retrospective design, while
we systematically reviewed original medical records and
excluded cases with incomplete data, detailed infor-
mation on post-recurrence treatment remains lacking.
Finally, given the increasing incidence among younger
patients, we were unable to systematically collect long-
term outcomes such as quality of life (QoL) measures.
We therefore recommend future studies incorporate
standardized assessment tools in prospective evaluations.
These methodological refinements have enhanced the
objectivity of our findings in reflecting real-world clinical
practice and provided evidence-based support for estab-
lishing standardized treatment protocols.
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Conclusion

For cervcal cancer patients with FIGO IB2, type B RH
provided similar long-term oncological outcomes, recur-
rence patterns, and fewer intra-and postoperative com-
plications than type C RH. Type B RH is a feasible and
appropriate operation, but the conclusions need to be
confirmed by prospective studies.
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