
Clin. Exp. Obstet. Gynecol. 2022; 49(9): 208
https://doi.org/10.31083/j.ceog4909208

Copyright: © 2022 The Author(s). Published by IMR Press.
This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Original Research

Effectiveness of Oxidized Regenerated Cellulose-Based Haemostat
(Surgicel®) for Monopolar Electrosurgical Conization and Its Risk
Factors for Postoperative Rebleeding: An Observational Study
Wataru Isono1,*, Akira Tsuchiya1, Asuka Okamura1, Michiko Honda1, Ako Saito1,
Hiroko Tsuchiya1, Reiko Matsuyama1, Akihisa Fujimoto1, Osamu Nishii1

1Department of Obstetrics and Gynecology, University Hospital Mizonokuchi, Teikyo University School of Medicine, 213-8507 Kanagawa, Japan
*Correspondence: tetuken2010@gmail.com (Wataru Isono)
Academic Editors: Stefano Cianci and Michael H. Dahan
Submitted: 30 April 2022 Revised: 23 June 2022 Accepted: 11 July 2022 Published: 5 September 2022

Abstract

Background: Prompt detection and treatment of high-grade cervical intraepithelial neoplasia (CIN), namely, CIN3, are important for
preventing malignant transformation. In most cases, such treatment is performed through conization, but minimally invasive procedures
must also be considered. Therefore, we present a surgical method using a combination of monopolar electrosurgical conization (MESC)
and oxidized regenerated cellulose-based haemostat (ORCH) (Surgicel®) and discuss its merits and risk factors. Methods: The medical
records of 274 patients treated at our hospital from January 1, 2015, to December 31, 2021, were retrospectively reviewed. To detect risk
factors for postoperative problems, we considered 2 indicators: postoperative recurrence and haemostatic suture for severe postoperative
bleeding. We also focused on the following 10 representative factors for predicting significant risk for postoperative problems: (1)
advanced age, (2) high BMI, (3) nulliparity, (4) smoking history, (5) long operation time, (6) intraoperative suture, (7) positive margin,
(8) invasive squamous cell carcinoma (SCC), (9) no dysplasia, and (10) cervical glandular neoplasia (CGN). Results: Among the 274
patients, 19 instances of postoperative recurrence and 8 instances of haemostatic suture were detected. In a multivariate analysis of the
10 factors, we detected no significant impact except for “no dysplasia” on both indicators. This result indicated that our method had no
specific risk and could provide a certain extent of usability. Conclusions: The combination of MESC and ORCH for the treatment of
CIN3 could be performed effectively and safely with minimal intraoperative haemostatic suturing of the cut surface.

Keywords: monopolar electrosurgical conization; oxidized regenerated cellulose haemostat; cervical intraepithelial neoplasia; postop-
erative rebleeding; retrospective study

1. Introduction

Because untreated high-grade cervical intraepithelial
neoplasia (CIN), namely, CIN3, has a cumulative inci-
dence of transitioning to invasive cervical cancer of over
30% at the age of 30 years [1], prompt detection is im-
portant. In Japan, over 13,000 cases of CIN3 are reported
to the Japan Society of Obstetrics and Gynaecology an-
nually [2]. These cases are mostly detected by cytology
screening and cervical biopsy. On the other hand, because
cancer risk at 30 years can be decreased to less than 1%
with adequate treatment [1], surgical treatment methods
for CIN3, including cold knife conization (CKC), monopo-
lar electrosurgical conization (MESC), laser conization and
loop electrosurgical excision procedure (LEEP), have been
improved. Additionally, because the incidence of CIN3
among reproductive-aged women (aged approximately 35
to 45 years) has increased in Japan [3,4], we have focused
on not just the treatment effects—that is, the prevention
of recurrence and positive resection margins—but also on
the use of minimally invasive procedures. Among these
representative operation methods, at our hospital, a sim-
ple MESC method is adopted. In this method, electroco-

agulation and suturing of the cone bed are performed if
needed to achieve homeostasis. Since the use of these pro-
cedures must be minimized to reduce the risk of cervical
stenosis, we use oxidized regenerated cellulose haemostat
(ORCH) (Surgicel®) to control bleeding from the cone bed.
This tool can allow a relatively easy haemostatic procedure;
however, it may also increase the risk of postoperative re-
bleeding. Therefore, in this study, we will introduce the
merit of ORCH and simultaneously analyse all cases in our
hospital. We elucidated factors that predicted the possibil-
ity of postoperative problems, in addition to the recurrence
rate, which is generally regarded as important.

2. Materials and Methods
2.1 Data Collection

This study was reviewed and approved by the Hu-
man Ethical Committee of the University of Teikyo Hos-
pital (trial registration number: 20-054-2). The deidenti-
fied medical records of 274 female patients who underwent
MESC from January 1, 2015, to December 31, 2021, were
reviewed retrospectively. To prevent postoperative bleed-
ing, in all patients, we performed the following 3 proce-

https://www.imrpress.com/journal/CEOG
https://doi.org/10.31083/j.ceog4909208
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


dures: (1) electrocoagulation of the cone bed by a monopo-
lar electrosurgical device, appropriately adding suturing;
(2) SURGICEL Absorbable Haemostat® (Johnson & John-
son K.K., Tokyo, Japan), a cotton-like ORCH, was attached
to the cut surface just before the end of surgery; and (3)
an intravenous administration of 1000 mg of tranexamic
acid was given after surgery. Among these procedures, we
mainly focused on Surgicel®, which is a cotton-like col-
lagen. We decomposed one agent (2.5 cm × 5.1 cm) into
approximately 10 sheets and filled these sheets into the cut
surface. Proper attachment was checked by pelvic exami-
nation on the first postoperative day before discharge. In all
cases, cytological tests and cervical biopsy were performed
in the outpatient department before surgery, and defini-
tive diagnosis and surgical margins of conization speci-
mens were evaluated by histopathological examination af-
ter surgery. For each patient, we recorded the operation
time, blood loss amount and additional clinical data, in-
cluding age, body mass index (BMI), parity and smoking
history. Postoperative surveillance was conducted by per-
forming cytological tests at every visit, and patients with
positive cytological test results underwent cervical biopsy.
As indicators of the risk of our conization procedure, we
extracted detailed data for patients who had the following
factors: (1) postoperative recurrence, which was detected
by cytological testing; and (2) haemostatic suture, defined
as patients who underwent urgent suture haemostasis for
treating severe haemorrhage in the emergency room after
discharge. In total, 29 patients visited the hospital for ur-
gent care, and these patients could have been regarded as
having mild or severe haemorrhage. Apart from haemo-
static suture, patients were treated with an intravenous ad-
ministration of 1000 mg of tranexamic acid (13 patients), a
tampon and/or gauze (26 patients) and microfibrous colla-
gen (AVITENE™ (Japan Becton, Dickinson and Company,
Tokyo, Japan)) (9 patients). However, we did not adopt this
indicator since this group included several patients in which
we could not distinguish between postoperative rebleeding
and menstrual bleeding.

2.2 Analysis Methods

To identify risk factors predictive of postoperative
problems, including recurrence and abnormal bleeding, we
assessed the influence of the following ten factors: (1) pa-
tient characteristics, including advanced age (≥50 years),
high BMI (≥25 kg/m2), nulliparity, and smoking history;
(2) long operation time, defined as cases in which the oper-
ation time exceeded 30 minutes; (3) intraoperative suture,
defined as cases in which suturingwas needed to stop bleed-
ing from the cut surface; and (4) specific definitive diagno-
sis, including positive margin, invasive squamous cell car-
cinoma (SCC), no dysplasia and cervical glandular neopla-
sia (CGN). As indicators of difficult surgery, we adopted
long operation time and intraoperative suture. The long op-
eration time indexwas determined by the average of the 274

cases. The definitive diagnosis of CGN included the clas-
sification of atypical glandular cells (AGCs), adenocarci-
noma in situ (AIS) and adenocarcinoma. To eliminate con-
founding factors, we divided the patients into two groups
according to the existence or nonexistence of each factor
and used a multivariate logistic regression analysis. These
statistical analyses were performed using JMP version 12
for Windows (SAS Institute, Inc., Tokyo, Japan). Odds ra-
tios (ORs) and 95% confidence intervals (CIs) were esti-
mated to determine the strength of these correlations. p <

0.05 was considered statistically significant. Other data are
presented as the mean ± standard deviation.

3. Results
3.1 Patient Characteristics

Basic patient characteristics are shown in Table 1. The
average patient age, BMI, parity, operation time and intra-
operative bleedingwere 39.6± 8.8 years, 21.3± 3.0 kg/m2,
1.0 ± 1.0, 20.1 ± 7.9 minutes and 4.9 ± 38.5 mL, respec-
tively. We collected intraoperative bleeding as a clearly
countable amount in only 19 cases, since very little bleed-
ing was detected in other cases. In these cases, we regarded
intraoperative bleeding as 0 mL. The pathological findings
detected before and after conization are summarized in Ta-
ble 2. Among them, invasive SCC (13 cases), no dyspla-
sia (22 cases), and positive margin (22 cases) were defined
by pathological findings in surgical specimens. CGN was
defined at least one diagnosis by cytological or histolog-
ical diagnosis before or after conization. In 8 out of 274
cases, we needed to perform a suture procedure to stop ac-
tive bleeding, and these patients visited the emergency de-
partment on approximately the 10th postoperative day (Ta-
ble 3). Among them, 4 patients needed hospitalization, and
one patient underwent suturing under general anaesthesia.
In this patient, the laboratory test revealed a haemoglobin
level decrease from 14.3 to 7.3 g/dL, and the patient needed
to be hospitalized for 4 days.

3.2 Characteristics of Nineteen Patients with
Postoperative Recurrence

To confirm the effectiveness of our treatment method,
we examined 19 cases of recurrence diagnosed by follow-
up cytological tests, including 8 cases of atypical squamous
cells of undetermined significance (ASC-US), 2 cases of
atypical squamous cells-cannot exclude high-grade squa-
mous intraepithelial lesion (ASC-H), 6 cases of low-grade
squamous intraepithelial lesion (LSIL), and 3 cases of high-
grade squamous intraepithelial lesion (HSIL). Among these
19 cases, the definitive diagnosis after conisation included
14 cases of CIN3, one case of AIS, and 4 cases of no dys-
plasia. The average time between conization and recur-
rence was 304.2 ± 478.5 (31–1743) days. One patient
chose to undergo laparoscopic hysterectomy, and no dys-
plasia was detected on postoperative histological examina-
tion. Other patients were diagnosed with no significant dys-
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Table 1. Patient characteristics.
Patient characteristics Avg. ± SD (Min–Max), Number

Total number n = 274
Age (years) 39.6 ± 8.8 (24–79), n = 274
BMI (kg/m2) 21.3 ± 3.0 (14.9–32.7), n = 274
Parity 1.0 ± 1.0 (0–4), n = 274
Nulliparity n = 129
Smoking history n = 50
Operation time (minutes) 20.1 ± 7.9 (9–81), n = 274
Operative bleeding (mL) 4.9 ± 38.5 (0–601), n = 274
Intraoperative suture n = 62
Positive margin n = 22
Postoperative recurrence n = 19
Emergency room visit n = 29
Haemostatic suture n = 8
Emergency hospitalization n = 6
Representative patient characteristics obtained from medical
records are summarized in this table. For each item, we calcu-
lated averages and standard deviations, minimal and maximal
values, and count data from medical records.
Abbreviations: Avg., Average; BMI, Body mass index; Min.,
Minimum; Max., Maximum; SD, Standard deviation.

plasia by cervical biopsy, namely, CIN2 or atypical glands
were found. In 13 out of these 18 cases, we detected spon-
taneous negative conversion 296.0 ± 278.3 (49–993) days
after a positive cytological test.

3.3 Predictive Factors of Postoperative Problems

To detect factors that significantly affected the fre-
quency of postoperative problems, the aforementioned 10
factors were compared using multivariate analysis (Ta-
ble 4). Significant impacts of no dysplasia on haemostatic
suture, smoking history and no dysplasia on postoperative
recurrence were detected. Although the following combi-
nation of factor and indicator did not show a significant im-
pact, intraoperative suture showed a trend towards a higher
possibility of postoperative recurrence (p = 0.08). These re-
sults indicate the possibility that our method had no specific
risk and could provide a certain extent of usability.

4. Discussion
Conization of the cervix is a standard conservative

treatment for patients with high-grade CIN to prevent pro-
gression to invasive cancer and preserve fertility. It is also
an efficient diagnostic method for suspicious invasive car-
cinomas. Recently, various surgical methods, such as elec-
trocautery, cryotherapy, laser ablation, CKC, MESC, and
LEEP, have been applied [4]. At our hospital, MESC is
used as a basic treatment and diagnostic method for cer-
vical lesions because it is regarded as an acceptable alter-
native to CKC [5,6] and does not need specific tools such
as those required for LEEP [7,8]. Additionally, since there
is some evidence that haemostatic suturing has an adverse

effect on blood loss, cervical stenosis and satisfactory col-
poscopy [9], we also tried to develop a new technique to
treat intraoperative bleeding with minimizing suturing of
the cone bed. In this process, by referring to some reports
that identified the haemostatic effects of electrocoagula-
tion and haemostatic agents [10,11], such as a fibrin sealant
patch [12] or chitosan tampon [13], we used ORCH (Surgi-
cel®) just before finishing the operation tominimize the use
of haemostatic electrocoagulation and suturing. However,
when haemostatic sutures are needed, cases might be re-
garded as difficult. Since, to the best of our knowledge, the
application of combined of haemostatic electrocoagulation
and ORCH during conization has not yet been published,
we aimed to present the merits and risk of this procedure
for the first time.

Compared with some previous large studies, the recur-
rence rate was approximately 6.9%. This result seemed su-
perficially high, and there was the possibility that this tech-
nique showed a slightly poor treatment effect, although the
possibility of involvement of positive surgical margins was
relatively low [5,6,14]. However, since only one patient
was diagnosed with CIN2, which might represent a very
low recurrence rate compared to some past studies [15,16],
our procedure might show a sufficient treatment effect. On
the other hand, one weakness of this technique was de-
tected; namely, the frequency of postoperative rebleeding
was slightly higher than that reported in some past stud-
ies [5,6]. Therefore, the risks of this technique need to be
evaluated in a multivariate analysis of several representa-
tive factors, however, one limitation was that we could not
set the control group, since we used this technique for all
patients and could not collaborate with colleagues at dif-
ferent hospitals. The main role of our hospital was daily
clinical activities themselves. We could not clearly indicate
the efficacy of ORCH as a haemostatic agent, and room for
improving this technique remains. We also had the other
limitation that we could not collect information on various
factors, and the analysis for the two postoperative compli-
cations showed similarity. However, the most meaningful
results of this analysis (Table 4) were the trends in the im-
pact of intraoperative suture and no dysplasia on at least one
of 2 indicators, including haemostatic suture and postoper-
ative recurrence. These tendencies could be interpreted as
indicative of atypical and difficult surgeries that might in-
crease the possibility of postoperative problems, although
long operation time, invasive SCC and CGN did not show
differences in impact. Unlike some past studies [17,18], we
also found that smoking history had a significant impact on
postoperative recurrence. These results that our procedures
are sufficiently safe. Since our procedure does not require
special equipment, the combination of MESC and ORCH
could be regarded as an efficient treatment method for high-
grade CIN.
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Table 2. Pathological findings.
Preoperative pathology Postoperative pathology

Cytology Histology Definitive diagnosis

HSIL n = 196 CIN 1 n = 1 CIN 1 n = 3
LSIL n = 8 CIN 2 n = 22 CIN 2 n = 14
ASC-H n = 23 CIN 3 n = 232 CIN 3 n = 198
SCC n = 7 Carcinoma s/o n = 19 CIN3/AIS n = 5
ASC-US n = 17 AIS n = 7
AGC n = 2 Invasive SCC n = 13
AGC/HSIL n = 11 No dysplasia n = 22
AGC/ASC-H n = 6 Dysplasia NOS n = 12
AIS n = 1
Adenocarcinoma n = 3
For all patients, we performed cytological and histological examinations before surgery and
histological examinations after surgery. The pathological findings detected before and after
conization are summarized in this table. Cases that included two categories, for example,
AGC/HSIL, were defined as cases in which two different types of cells or tissues were detected
simultaneously on pathological examination.
Abbreviations: AGC, Atypical glandular cells; AIS, Adenocarcinoma in situ; ASC-H, Atyp-
ical squamous cells; ASC-US, Atypical squamous cells of undetermined significance; CIN,
Cervical intraepithelial neoplasia; HSIL, High-grade squamous intraepithelial lesion; LSIL,
Low-grade squamous intraepithelial lesion; NOS, Not otherwise specified; SCC, Squamous
cell carcinoma; s/o, Suspected of.

Table 3. Characteristics of eight patients who underwent urgent treatment with postoperative haemostatic sutures.
Case number 1 2 3 4 5 6 7 8

Age (years old) 34 36 49 46 35 46 34 34
Parity 2 2 2 0 0 2 2 1
BMI (kg/m2) 18.8 17.9 18.5 23.4 20.5 19.3 18.2 17.3
Smoking history No No No No No Yes No No
Operation time (minutes) 28 16 15 23 13 21 18 16
Bleeding (mL) 0 0 20 0 0 25 0 0
Intraoperative suture Yes No Yes No No No Yes Yes
Cytology (*1) HSIL HSIL HSIL HSIL HSIL HSIL HSIL HSIL
Histology (*2) CIN 2 CIN 2 CIN 3 CIN 3 CIN 3 CIN 3 CIN 2 CIN 3
Definitive diagnosis (*3) CIN 2 HSIL CIN 3 No dysplasia CIN3 CIN3 No dysplasia CIN 3
Surgical margin Negative Negative Positive Negative Positive Negative Negative Negative
POD (*4) 16 8 12 14 14 11 9 9
Treatment period (*5) 3 1 4 1 2 2 3 2
Hospitalization period 0 0 4 0 0 2 2 2
Number of suture location 1 1 4 (*6) 1 3 3 NA 2
Hb decrease (g/dL) 13.7 to 9.6 NA 14.3 to 7.3 12.9 to 9.9 NA 11.4 to 10.4 NA 10.2 to 7.3
The characteristics of eight patients with haemostatic sutures are shown in this table.
*1: This index shows the result of cytological examination before surgery.
*2: This index shows the result of histological examination before surgery.
*3: This index shows the result of histological examination after surgery.
*4: This index shows the day the patient visited the emergency room for postoperative rebleeding.
*5: This index shows the total number of days at the hospital for the treatment of postoperative rebleeding, including the
hospitalization period.
*6: In this case, we performed haemostatic sutures in the 4–5, 5–6, 8–9, and 6–7 o’clock positions of the cone bed under
general anaesthesia in the operating room.
Abbreviations: BMI, Body mass index; CIN, Cervical intraepithelial neoplasia; Hb, Haemoglobin; HSIL, High-grade
squamous intraepithelial lesion; POD, Postoperative day.
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Table 4. Identification of influencing factors for postoperative problems.

Factors
Haemostatic suture Postoperative recurrence

OR (95% CI, Number) p value OR (95% CI, Number) p value

No dysplasia (n = 22) 4.1 (0.8–21.6, n = 2/8) 0.04 3.5 (1.1–11.7, n = 4/19) 0.027
CGN (n = 30) NA (NA, n = 0/8) 0.4 0.4 (0.1–3.4, n = 1/19) 0.5
Positive margin (n = 22) 1.7 (0.2–14.2, n = 1/8) 0.42 1.4 (0.3–6.4, n = 2/19) 0.22
Intraoperative suture (n = 62) 2.1 (0.5–9.1, n = 3/8) 0.28 2.1 (0.8–5.6, n = 7/19) 0.055
Invasive SCC (n = 13) NA (NA, n = 0/8) 0.65 NA (NA, n = 0/19) 0.39
Smoking history (n = 50) 0.6 (0.1–5.3, n = 1/8) 0.72 3.7 (1.4–9.7, n = 8/19) 0.0048
High BMI (n = 31) NA (NA, n = 0/8) 0.41 0.4 (0.1–3.2, n = 1/19) 0.31
Nulliparity (n = 129) 0.4 (0.1–1.8, n = 2/8) 0.19 0.4 (0.1–1.1, n = 5/19) 0.1
Advanced age (n = 33) NA (NA, n = 0/8) 0.23 1.4 (0.4–5.1, n = 3/19) 0.84
Long operation time (n = 19) NA (NA, n = 0/8) 0.36 NA (NA, n = 0/19) 0.17
A multivariate analysis of 274 patients with MESC was performed to examine the influence of 10 represen-
tative factors that were collected from medical records. The number of patients with each factor, the ORs
and 95% CIs for the occurrence of surgical complications and the p-values are shown in this table.
Abbreviations: BMI, Body mass index; CGN, Cervical glandular neoplasia; CI, Confidence interval; NA,
Not available; OR, Odds ratio; SCC, Squamous cell carcinoma.

5. Conclusions
By identifying risk factors for postoperative problems,

the combination of MESC and ORCH for the treatment of
high-grade CIN could be performed effectively and safely
whileminimizing intraoperative haemostatic suturing of the
cut surface.
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