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Abstract
Introduction: Occult invasive cervical cancer (OICC) is occasionally detected after 
simple extrafascial hysterectomy, lacking unified optimal salvage management 
guidelines. Radical reoperation and remedial concurrent chemoradiotherapy are 
two mainstream strategies, while their long-term survival and toxicity differences 
remain insufficiently clarified. 
Objective: To compare the efficacy and side effects of concurrent chemoradiotherapy 
with radical reoperation for OICC salvage treatment. 
Methods: Seventy-four patients with OICC who underwent extrafascial hysterectomy 
between 2013 and 2024 at three hospitals were enrolled. Forty patients received 
radical concurrent chemoradiotherapy plus 3D intracavitary brachytherapy 
(radiotherapy group); 34 underwent abdominal/laparoscopic radical hysterectomy 
plus pelvic ± para-aortic lymphadenectomy, among whom 10 received adjuvant 
chemoradiotherapy for high-risk factors (surgery group). Recurrence, survival, 
surgical and radiochemotherapy-related toxicities were analyzed. 
Results: Median follow-up was 48 (15–106) months (surgery group) and 56 (21–
112) months (radiotherapy group), with four recurrent patients in each cohort. No 
significant intergroup differences were found in 5-year overall survival (94.5% vs. 
93.5%, p = 0.728) and disease-free survival (88.1% vs. 86.7%, p = 0.789). Distinct 
mild-to-moderate treatment-related complications were observed in both groups, 
with only rare grade 3 toxicities in the radiotherapy group and no severe long-term 
adverse events. 
Conclusion: Radical reoperation and salvage concurrent chemoradiotherapy 
yield equivalent curative outcomes for post-hysterectomy OICC with tolerable 
complications. Adjuvant chemoradiotherapy after reoperation increases complication 
risks, which may be alleviated via precise radiotherapy techniques.
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1. Introduction 
Occult invasive cervical cancer (OICC) refers to invasive 
cervical carcinoma that is incidentally diagnosed after 
a hysterectomy performed for benign gynecological 
conditions. Inadequate preoperative evaluation, including 
incomplete screening, lack of Pap smear testing, diagnostic 
errors, and false-negative Pap smear results, leads to 
the diagnosis of Stage IA1 or more advanced OICC in 
3.5% of invasive cervical cancer cases following simple 
hysterectomy.1,2 Recent studies have further confirmed 
that up to 31.7% of patients diagnosed with cervical 
adenocarcinoma in situ by routine punch biopsy have 
occult invasive lesions, which is a major cause of OICC 
occurrence after simple hysterectomy. Cervical cancer 
ranks fourth in terms of morbidity and mortality among 
female malignancies worldwide, posing a severe threat 
to women’s reproductive health.3-5 In recent decades, the 
incidence of OICC has declined from 12.9% to 2.7% due 
to advances in preoperative screening technologies and 
increased patient health awareness. However, inadequate 
preoperative examinations in primary medical institutions 
remain the primary cause of OICC,6 especially the high 
false-negative rate of conventional screening for specific 
human papillomavirus subtypes and endocervical lesions.7

The 2023 National Comprehensive Cancer Network 
Clinical Practice Guidelines for Cervical Cancer specify 
that an extrafascial or simple hysterectomy is only indicated 
for Stage IA1 cervical cancer. Radical hysterectomy or 
radiotherapy is recommended for Stage IA2 to IIA disease, 
and concurrent chemoradiotherapy (CCRT) is the standard 
treatment for tumors larger than Stage IB (e.g., lymph 
node-positive tumors and those at Stage IIB or higher).3,8 
The American Cancer Society cervical cancer screening 
guidelines further identify OICC high-risk populations and 
recommend enhanced combined screening protocols,9 but 
current guidelines still do not define an optimal remedial 
treatment strategy for OICC diagnosed post-simple 
hysterectomy.8 Radical reoperation for OICC is associated 
with elevated surgical risks, including scarring, adhesion, 
and intraoperative complications, as well as increased 
economic burden for patients. Radiotherapy, on the other 
hand, may cause ovarian dysfunction, sexual impairment, 
and complications of the intestinal and urinary systems.10-12

Routine preoperative screening for cervical cancer, 
including magnetic resonance imaging, pelvic ultrasound, 
and Pap smear testing, is performed in approximately 85% 
of clinical cases. However, false-negative results of cervical 
cytology cannot be completely avoided, and even intensive 
preoperative examinations fail to eliminate the occurrence 
of OICC.13 A large global cohort study confirmed that 
human papillomavirus 45/52/58 subtypes are high-risk 

factors for occult cervical neoplasia, with a false-negative 
rate of 41.2% for the conventional ThinPrep cytology test.7 
Adjuvant therapy is therefore essential for OICC patients: 
those with Stage IA1 disease without lymphovascular 
invasion do not require further treatment, whereas the 
2-year recurrence rate after surgery ranges from 10% to 
20% in patients with Stage IB to IIA disease. Recurrent 
cases carry a poor prognosis, with a 2-year survival rate of 
only 18.5% to 35.0%.13 Patients with pathological high-risk 
factors, such as lymph node metastasis, positive incisional 
margin, parametrial invasion, deep cervical stromal 
infiltration, vascular emboli, and large local tumors, have a 
higher recurrence risk, and postoperative adjuvant therapy 
can reduce this risk. However, there is no clinical consensus 
on the optimal adjuvant regimen.6,14 Current optional 
treatment strategies include radical panhysterectomy with 
pelvic lymph node dissection, partial vaginal resection, and 
adjuvant radiotherapy with or without CCRT.2 A recent 
multicenter retrospective study on OICC salvage treatment 
also confirmed the clinical dilemma of selecting between 
reoperation and CCRT,15,16 which further supports the 
necessity of this study. This study compared the survival 
outcomes and complications of OICC patients treated with 
CCRT or radical reoperation, aiming to explore a more 
optimal remedial treatment strategy based on the latest 
clinical evidence and technical standards.

2. Methods 
2.1. General information 

The medical records of patients with OICC, accidentally 
discovered during simple hysterectomy, at the Zigong First 
People’s Hospital, Qionglai Medical Center Hospital, and 
Chengdu Fifth People’s Hospital between 2013 and 2023 
were retrospectively analyzed. Patients with an interstitial 
infiltration depth < 3 mm, no vascular invasion, and locally 
advanced stages were excluded. Histopathological records 
revealed that most patients were referred and admitted to 
other hospitals. The details of the preoperative diagnosis 
and surgical scope were unclear, and the preoperative 
disease stage could not be determined. However, patients 
were classified into a radical reoperation group  (the 
operation group) and a salvage chemoradiotherapy group 
(the radiotherapy group) based on different treatment 
methods. The following parameters were included in the 
analyses: age, body mass index, International Federation of 
Gynecology and Obstetrics stage, histopathological reports 
(including tumor size, marginal positivity, risk factors such 
as lymphatic vessel invasion), treatment outcomes, and 
complications.

2.2. Ethics statement

The study was approved by the Ethics Committee of 
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Qionglai Medical Center Hospital, and written informed 
consent was obtained from patients, in accordance with 
the 2013 revision of the Declaration of Helsinki.

2.3. Treatment strategy

All patients in the radiotherapy group received radical 
CCRT and three-dimensional intracavitary brachytherapy. 
The pelvic irradiation volume of intensity-modulated 
radiation therapy (IMRT) external irradiation refers to the 
2011 consensus on the delineation of target areas of radical 
cervical cancer by the American Association for Radiation 
Therapy.17,18 The gross tumor volume is the lymph node in 
the positive region, and the clinical target volume (CTV) is 
the subclinical area, including 2 mm below the cervix (1/3 
above the vagina) and the stump, paruterine soft tissue, 
and pelvic lymphatic drainage area. All patients received 
the prescribed dose of IMRT external pelvic irradiation, 
45 Gy/25f (1.8 Gy/f). If pelvic and/or para-aortic lymph 
nodes were positive, the dose was escalated to 55–60 Gy. 
We used the Varian Eclipse planning system for planning, 
design, and optimization. Additionally, 6MV-X-ray 
(Varian Medical Systems, United States) was used with 
seven equal-center coplane radiography fields, and the 
radiation dose for key organs at risk was as follows: rectal, 
V40 < 40% (i.e. less than 40% of the volume of radiation 
is more than 40 Gy); bladder, V40 < 50%; small intestine, 
V30 < 40%; femoral head, V40 < 10%; and spinal cord, 
Dmax (maximum point dose) < 45 Gy. Three-dimensional 
brachytherapy was performed with a Dutch Heitong 
192Ir high-dose-rate post-loading apparatus (Nucletron 
B.V., Netherlands). After three-dimensional optimization 
guided by computed tomography (CT) images, tumor 
target areas and organs at risk were delineated according 
to the Gynecologic Groupe Européen de Curiethérapie 
recommended standards. A single prescription dose of 
high-risk CTV 6–6.5 Gy was administered 4–5 times, twice 
a week: external irradiation and brachytherapy of high-risk 
CTV D90 > 80 Gy and intermediate-risk CTV D90 > 75 
Gy (equivalent dose in 2Gy, EQD2). During radiotherapy, 
cisplatin was administered weekly at 40 mg/m2 for 4–6 
weeks.

In the surgery group, patients underwent extensive 
hysterectomy+pelvic lymphadenectomy ± abdominal 
para-aortic lymphadenectomy. Intermediate- and high-
risk factors were evaluated after the surgical operation. 
The intermediate-risk factors included large tumor size 
(maximum diameter of surgical specimen of 4 cm), 
deep interstitial infiltration (cervical infiltration ≥0.5 
cm), and lymphovascular lumen invasion. The high-
risk factors included positive incisal margin, paracentral 
invasion, and positive pelvic or para-aortic lymph nodes. 
All postoperative patients with two intermediate or one 

high-risk factor recovered bladder function 2–3 weeks 
after urinary tube removal and were treated with IMRT 
external pelvic irradiation and concurrent chemotherapy; 
the external irradiation and chemotherapy regimens were 
the same as those administered in the radiotherapy group 
(Figure 1).

Figure 1. Research process and treatment strategy

2.4. Evaluation of efficacy, toxicity, and side effects

Treatment efficacy was uniformly evaluated according to 
the Response Evaluation Criteria in Solid Tumors11 and 
classified as complete response, partial response, stable 
disease, or progressive disease. Complete and partial 
responses were valid responses. The Clavien–Dindo 
complication scale was used to assess postoperative 
complications, whereas acute radiation reactions were 
evaluated according to the American Association for 
Radiation Therapy/European Organization for Research in 
Cancer Therapy acute radiation injury scale.

2.5. Follow-up procedure

Follow-up was conducted every three months for two 
years, every six months for 2–5 years after treatment, and 
once a year if there was no recurrence. Follow-up included 
medical history-taking, physical examination, imaging, 
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and Pap smear. The follow-up was primarily conducted 
through outpatient and telephone follow-ups. Overall 
survival began on day 1 of radiotherapy or on the date of 
completion of surgery and continued until death or the 
end of the follow-up period. Progression-free survival was 
calculated from the first day of radiotherapy or the date 
of completion of surgery until the first discovery of tumor 
recurrence. The follow-up period was till June 30, 2024.

2.6. Statistical analysis 

The Statistical Package for Social Sciences version 26.0 
was used for statistical analysis, and GraphPad Prism 
8.3.0 was used to prepare the graphs. Data with normal 
distribution were expressed as mean ± standard deviation 
(x ± s) and counting data as a composition ratio. A t-test 
was used to compare the groups, and data with non-
normal distributions were reported as medians (maximum 
and minimum values). The Mann–Whitney U test was 
used to compare the groups. χ2 test and Kaplan–Meier 
method were used for disease-free survival (DFS) and 
overall survival (OS) analyses. The log-rank test was used 
to compare the survival rate between the two groups. p < 
0.05 was considered statistically significant.

3. Results
3.1. Patient characteristics 

A total of 74 patients with stage IA2–IIA2 OICC were 
included in this study, all of whom had pathological types 
of squamous cell carcinoma, including 34 and 40 patients 
in the surgery and radiotherapy groups, respectively. The 
mean age of patients in the surgery and radiotherapy 
groups was 51 ± 11 years and 52 ± 12 years, respectively 
(p = 0.519), while the mean body mass index was 22.79 ± 
3.4 kg/m2 and 21.96 ± 3.5 kg/m2, respectively (p = 0.47). 
Federation of Gynecology and Obstetrics staging in the 
radiotherapy and surgery groups was 20% and 17.6% for 
IA, 55% and 58.8% for IB, and 25% and 23.5% for IIA, 
respectively (p = 0.971). The maximum tumor size in the 
surgery and radiotherapy groups was 20 ± 7 mm and 22 ± 9 
mm, respectively (p = 0.55). Interstitial infiltration depth > 
5 mm was found in 23.5% of patients in the surgery group 
and 25% (p = 0.612) of those in the radiotherapy group, 
whereas lymphatic vascular spatial involvement was found 
in 29.4% of patients in the surgery group and 30% (p = 
0.62) of those in the radiotherapy group (Table 1).

3.2. Comparison of complications

In the surgery group, 22 patients (64.7%) underwent 
laparoscopic surgery, and 12 (35.3%) underwent open 
surgery. Of the 34 patients in the surgery group, 10 
(29.4%) received postoperative adjuvant radiotherapy 

and synchronous chemotherapy due to postoperative 
high-risk factors, with no intraoperative complications. 
A total of 16 patients had postoperative complications. 
Six patients had lymphedema (Clavien–Dindo grade I), 
four of whom underwent postoperative radiotherapy; four 
had bladder dysfunction (Clavien–Dindo grade I and III, 
two cases each); and four had hydronephrosis (Clavien–
Dindo grade I). There were four cases of partial intestinal 
obstruction (Clavien–Dindo grade I) and four cases of 
pelvic lymphocysts (Clavien–Dindo grade I and III, two 
cases each). 

In the radiotherapy group, all patients underwent 
pelvic IMRT, external irradiation, or three-dimensional 
brachytherapy. Six patients developed bone marrow 
suppression, and two developed radiation enteritis, 
requiring treatment that prolonged the overall 
radiotherapy duration. Twenty patients had acute 
complications, including 14 patients with grade I–II acute 
rectal reaction, 14 patients with grade I–II acute bladder 
reaction, and six patients with lymphedema. There were 
two cases each of grade 3 urinary tract and digestive 
tract adverse reactions, which were characterized by pain 
during urination accompanied by gross hematuria and 
intestinal obstruction, respectively; however, no long-term 
complications occurred (Figure 2, Table 2).

3.3. Comparison of therapeutic effect

The median follow-up time of the surgery group was 48 
months (15–106 months), and four patients had recurrence 
and metastasis: one patient developed lung metastasis at 
18 months and died of multiple metastases throughout 
the body after radiotherapy and chemotherapy; one 
patient developed pelvic recurrence at 35 months and 
died of renal failure after refusing further treatment; 
one patient developed lumbar metastasis and received 
radiotherapy; and one patient developed abdominal lymph 
node metastasis. In the radiotherapy group, the median 
follow-up time was 56 months (21–112 months), and 
metastasis was found in four patients, at 12–44 months. 
Of these patients, the overall survival times after treatment 
were 21, 33, and 68 months; the remaining patient with 
abdominal and lung metastases was alive throughout the 
follow-up period. No pelvic recurrence was found in the 
radiotherapy group. The 5-year OS and DFS rates were 
94.5% and 93.5% (p = 0.728), respectively, in the surgery 
group and 88.1% and 86.7% (p = 0.789), respectively, in the 
radiotherapy group (Figure 3).

4. Discussion
Cervical cancer poses a major threat to the health of 
women worldwide and ranks fourth in terms of morbidity 
and mortality among female malignancies.3-5,19 OICC 
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Table 1. Comparison of clinical data between the two groups

Variables Radiotherapy group (n = 40) Surgery group (n = 34) p-value

Age (years)

     ≤45 16 (40.0) 12 (35.3)
0.519

     >45 24 (60.0) 22 (64.7)

Body mass index, kg/m2 (mean± standard deviation) 21.96 ± 3.52 22.79 ± 3.40 0.47

     Follow-up (mean± standard deviation, range) 57 ± 25 (21–112) 52 ± 23 (15–106)

Concomitant disease

     Hypertension 10 (25.0) 8 (23.5)
0.622

     Diabetes 6 (15.0) 6 (17.6)

Stage (Federation of Gynecology and Obstetrics)

     IA 8 (20.0) 6 (17.6)

0.971     IB 22 (55.0) 20 (58.8)

     IIA 10 (25.0) 8 (23.5)

Pathological grading

     1 12 (30.0) 10 (29.4)

0.952     2 10 (25.0) 10 (29.4)

     3 18 (45.0) 14 (41.2)

Tumor diameter 

     ≤20 mm 28 (70.0) 22 (64.7)
0.502

     >20 mm 12 (30.0) 12 (35.3)

Interstitial infiltration depth

     ≤5 mm 30 (75.0) 26 (76.5)
0.612

     >5 mm 10 (25.0) 8 (23.5)

Lymphatic vessel invasion

     Positive 12 (30.0) 10 (29.4)
0.627

     Negative 28 (70.0) 24 (70.6)

Positive incisal margin (vaginal invasion) 2 (5.0) 1 (2.9)

Positive lymph node

     Pelvic cavity 3 (7.5) 2 (5.9)
0.667

     Para-aortic 1 (2.5) 0 (0)

Recurrence 4 (10.0) 4 (11.8) 0.827

Five-year disease-free survival (%) 86.7 88.1 0.728

Five-year overall survival (%) 93.5 94.5 0.789

Note: Data presented as n (%), unless stated otherwise. 
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Figure 2. Comparison of complications between the radiotherapy group and the surgery group

Table 2. Related complications in the radiotherapy and surgery subgroups 

Complications

Grade 1–2 Grade 3–4

Radiotherapy 
group

Surgery group

Radiotherapy 
group

 

Surgery group

Simple surgery 
group

(n = 24)

Surgery + 
radiotherapy 

group
(n = 10)

Simple surgery 
group

(n = 24)

Surgery + 
radiotherapy 

group (n = 10)

Vagina 12 (30.0) 0 (0) 4 (40.0) 0 (0) 0 (0) 0 (0)

Urinary tract 14 (35.0) 7 (29.2) 6 (60.0) 2 (5.0) 0 (0) 3 (20.0)

Small intestine 4 (10.0) 3 (12.5) 2 (20.0) 0 (0) 0 (0) 1 (10.0)

Rectum 14 (35.0) 2 (8.3) 4 (40.0) 2 (5.0) 0 (0) 2 (20.0)

Lymphedema 6 (15.0) 2 (8.3) 4 (40.0) 0 (0) 0 (0) 1 (10.0)

Note: Data presented as n (%).
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is common and often occurs after a hysterectomy due 
to leiomyoma or abnormal uterine bleeding.13,20-22 In 
recent decades, the incidence of occult cervical cancer 
has gradually decreased from 12.9% to 2.7%, owing to 
the progress in preoperative screening technology and 
improvement in patients’ awareness of the disease. Most 
studies believe that inadequate preoperative examination, 
that is, the treatment of benign gynecological diseases in 
lower-level hospitals, is the most common cause of OICC.6

Routine cervical cancer screening procedures, 
including preoperative magnetic resonance imaging, 
pelvic ultrasound, and Pap staining, are performed in 
approximately 85% of the patients in the clinic. Cervical 
cytology itself may yield false-negative results, and 
intensive preoperative examinations cannot completely 
prevent the occurrence of occult cervical cancer.13 In the 
face of this dilemma, adjuvant therapy is necessary. Studies 
have shown that there is no need for further treatment 
in patients with non-lymphoid vascular invasion in stage 
IA1, and the recurrence rate of patients with stage IB–IIA 
cervical cancer is 10–20% two years after surgery. The 
prognosis of patients with tumor recurrence is poor, with 
a 2-year survival rate of only 18.5–35.0%15 For patients 
with risk factors, such as lymph node metastasis, positive 
incisal margin, paracentral invasion, deep cervical muscle 
infiltration, vascular embolus, and large local tumor 
indicated by postoperative pathology, the recurrence 
rate is high, and postoperative adjuvant treatment could 
reduce the recurrence risk; however, no guidelines have 
recommended optimal treatment for OICC. Radical 
panhysterectomy, partial vaginal resection with pelvic 
lymph node dissection, or adjuvant radiotherapy with or 
without concurrent chemotherapy may be considered.

The incidence of surgical complications of radical 
panhysterectomy after extrafascial hysterectomy has been 
reported to range from 8.7–30% and mainly includes a 
need for blood transfusion, ureterovaginal fistula, mis-
incision of the bladder, urinary tract infection, and 
intestinal obstruction.23 The relatively high complication 
rate is associated with the difficulty of the surgery due to 
the small amount of tissue that can be removed during the 
operation.24 Leath et al.14 studied 23 patients with OICC, 
and seven (30%) developed surgical complications after 
radical panhysterectomy surgery, four of which were 
intraoperative needs for blood transfusions. The median 
follow-up time was 61 months (range: 9–103), and the 
5-year OS rate was 96%. Kinney et al.25 studied 27 patients 
with OICC who underwent radical reoperation and 
reported a 5-year OS of 82%, among whom 24 underwent 
blood transfusion, and two underwent reoperation for 
ureterovaginal fistula.

Salvage radiotherapy is a feasible treatment option for 
OICC. Hsu et al.26 studied 90 patients with OICC; the 
conventional external irradiation dose of the four-field box 
technique was 4,500–5,000 cGy, and 44 patients received 
routine A-point Ir-192 brachytherapy (median: 2,100 
cGy/7 f). The 5- and 10-year OS rates were 85.5% and 
74.1%, respectively, and the 5- and 10-year progression-free 
survival rates were 85.5% and 80.5%, respectively. There 
were six cases of radioproctitis, four cases of intestinal 
obstruction, and three cases of hemorrhagic cystitis. Only 
one patient (1%) had terminal ileal stenosis and severe 
intestinal obstruction requiring surgical treatment. Koh et 
al.1 studied 117 patients with occult cervical cancer who 
received salvage radiotherapy; 32 (33%) received two-
dimensional intracavity radiotherapy. The 5-year local 

Figure 3. Comparison of progression-free survival and overall survival between the two groups
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control rate and OS rate were 95% and 85%, respectively, 
and 5% of grade 3 or higher late toxic reactions manifested 
as small bowel obstruction, rectovaginal fistula, severe 
hematuria, and hip necrosis. Park et al.27 reported 99 
patients with stage IA2–IIA OICC. There were 26 patients 
in the observation/chemotherapy group, 44 patients in 
the radiotherapy (or CCRT) group, and 29 patients in 
the surgery group. No recurrence was observed in the 
surgery group during the 116-month follow-up period, 
compared with 6.8% in the radiotherapy group and 34.6% 
in the observation group. The 10-year OS rate and DFS 
rate were 100% and 93%, 63% and 100%, and 94% and 
84% in the aforementioned groups, respectively. In the 
radiotherapy group, toxicities above grade 3 occurred in 
4.5%. Narducci et al.2 retrospectively analyzed 29 patients 
with OICC, including 13 in the surgery group and 16 in the 
radiotherapy or CCRT group. The 5-year OS and DFS rates 
were 100% and 77%, respectively; no grade 3 or higher side 
effects were observed in the radiotherapy group; one case 
of lymphocyst in the surgery group required drainage, and 
30% of patients required auxiliary external irradiation.

According to relevant studies (Table 3), the 5-year 
OS rates of radical reoperation and salvage radiotherapy 
in patients with OICC are approximately 78–86% and 
53–93.9%, respectively. The 5-year OS and DFS rates 
of the surgery and radiotherapy groups in our study 
were 94.5% and 93.5%, respectively, which were close to 

those reported in relevant literature, and there was no 
significant difference in efficacy between the two groups. 
Some patients still needed adjuvant chemoradiotherapy 
after surgery, accounting for 29.4% in the study. However, 
complications associated with radiotherapy in such patients 
were significantly higher than those in patients undergoing 
radical radiotherapy. Considering the increased difficulty 
of surgery, scar formation, and adhesion formation, the 
advantage of a second surgery is the potential cure for 
early-stage cancer in young patients, the lack of need for 
adjuvant radiotherapy, and the preservation of ovarian 
and vaginal functions. Hence, if a patient presents with a 
high need for radiotherapy after a second operation, they 
should be carefully operated on again. Dual treatment 
not only increases the financial burden but also requires 
a larger tumor size for the clinical benefit of such patients. 
The toxicity and side effects in our study radiotherapy 
group were lower than those reported in similar studies. In 
summary, these advantages may be due to advancements 
in radiotherapy technology. IMRT and three-dimensional 
brachytherapy technology are increasingly becoming 
the standard modes of cervical cancer radiotherapy 
and can achieve good tumor coverage while preserving 
normal tissue, with good treatment tolerance and fewer 
complications than conventional radiotherapy. IMRT and 
three-dimensional brachytherapy may play an important 
role in achieving better tumor control and lower toxicity in 
patients with OICC.

Table 3. Results of previous studies

Author Research 
period

n Treatment options 
(n)

DFS (%) OS (%)

Complications (grade 
3–4)

5 years 10 years 5 years 10 years

Koh et al.1 1979–2010 117 Radiotherapy 87 84 87 83 Digestive tract: 4.4%; 
urinary tract: 2.2%

Narducci et al.2 2000–2010 29
Surgery (13) 86 - 100 - 7.7%

Radiotherapy (16) 37 - 77 - -

Bai et al.6 2003–2012 89 Radiotherapy 93.9 - 94.7 - -

Leath et al.14 1994–2000 25 Surgery - - 96 - 8%

Hsu et al.26 1975–1994 90 Radiotherapy 85.5 80.5 85.5 74.1 Digestive tract: 4.4%; 
urinary tract: 3.3%

(cont’d...)
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Table 3. (Continued)

Author Research 
period

n Treatment options 
(n)

DFS (%) OS (%)
Complications (grade 
3–4)5 years 10 years 5 years 10 years

Kinney et al.25 1956–1988 27 Surgery 78 - 82 - 7.4%

Park et al.27 1989–2009
99

Observation (26) 63 63 - 84 -

Surgery (44) 100 100 - 100 -

Radiotherapy (29) 93 93 - 94 4.5%

Wang et al.28 SEER data 2036

Radiotherapy (564) - - 73.2 - -

Surgery (1,472) - - 77.9 - -

Crane et al.29 1979–1997 18 Radiotherapy 88 93 88 93 -

Saibishkumar et al.30 1996–2001 105 Radiotherapy 53.3 - 55.2 - 4.7%

Smith et al.31 1961–2004 25 Radiotherapy 100 100 100 95 2%

Ruengkhachorn 
et al.32 2004–2014 57

Radiotherapy (44) - 93.2 100 - -

Surgery (1) - - - - -

Observation (12) - - - - -

Abbreviations: DFS: Disease-free survival; OS: Overall survival; SEER: Surveillance, Epidemiology, and End Results.
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5. Conclusion
The risk of OICC should not be ignored, and more careful 
preoperative evaluation and screening are necessary. 
Patients with OICC can choose either radical reoperation 
or concurrent chemoradiation, while patients who need 
chemoradiation after reoperation may develop increased 
complications. Radical reoperation is recommended for 
young patients to preserve ovarian function, and remedial 
chemoradiation is preferred for patients with lymphatic 
vessel invasion, high-grade tumors, or positive lymph 
nodes confirmed after a simple hysterectomy.
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