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Objective: This study aimed to provide insight into the effect of time interval between loop
electrosurgical excision procedure (LEEP) and subsequent hysterectomy on postoperative
infectious morbidity in cervical neoplasia patients.

Methods: In this retrospective cohort study, a total of 1172 medical records of patients who
were diagnosed with high grade cervical intraepithelial neoplasia (HSIL) or invasive cancer
underwent a subsequent hysterectomy after LEEP at the International Peace Maternity and
Child Health Hospital (IPMCH) in Shanghai, China from January 2008 to December 2019
were collected. The study outcome was postoperative infectious morbidity within 30 days
after a hysterectomy. Overall and surgical approach specific effect of time interval on
infectious morbidity was estimated using logistic regression in crude and adjusted models.
Results: There was an inverse association between time interval and postoperative infec-
tious morbidity in HSIL or invasive cancer patients (OR=0.99, 95% CI: 0.98-1.00,
p=0.0079). When trisecting time interval into three parts, the top tertile time interval
(34-90 days) was also inversely associated with infectious morbidity compared with bottom
tertile (0-16 days), independent of stage, surgical approach, operative time and estimated
blood loss (OR=0.66,95% CI: 0.43-1.00, P=0.0487). A test for interaction between time
interval and surgical approach on infectious morbidity was significant (P values for interac-
tion= 0.0352). Longer time interval significantly reduced the risk of infectious morbidity in
the laparoscopic group (OR = 0.37, 95% CI: 0.17-0.78), while no statistically significant
effects were observed in patients who underwent vaginal or open abdominal hysterectomy.
Conclusion: The time interval and surgical approach can interactively affect the risk of
postoperative infectious morbidity in cervical neoplasia patients who underwent
a hysterectomy after LEEP. Our data suggest that compared with vaginal or open abdominal
hysterectomy, laparoscopic hysterectomy required a longer time interval (34-90 days) to
reduce the risk of infectious morbidity.

Keywords: time interval, LEEP, hysterectomy, cervical cancer

Introduction
Generally, since the 1950s, patients diagnosed with early cervical cancer by cold
knife conization (CKC) subsequently undergo hysterectomy within 48 h or 6 weeks

to reduce intra- and postoperative complications,'~

although this interval is still
under investigation. Loop electrosurgical excision procedure (LEEP), which is
a more convenient, safer, and cheaper procedure compared to CKC, has been

widely used to diagnose and treat cervical neoplasia. However, the appropriate
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timing of performing subsequent hysterectomy after LEEP
is still not well determined.

In the previous study, Kim et al® reported that different
time intervals between LEEP and abdominal hysterec-
tomies were not significantly associated with postoperative
complications in patients with cervical neoplasia. It indi-
cated that an open, type I hysterectomy could be con-
ducted at any time. While the result of Sullivan et al*
showed that time interval between excision and definitive
minimally invasive surgery (MIS) should be greater than 6
weeks to reduce surgical complications, however, with
cervical incision procedure including both CKC and
LEEP. Recently, Yin et al® further reported that simple
hysterectomy should be performed greater than 4 weeks
after conization for CIN III or stage IA1 patients to reduce
postoperative infection, with an emphasis on iodoform
treatment. Apparently, the results did not consist with
either of these studies. Both cervical excision procedure
and surgical approach for hysterectomy varied. The time
interval groups were all divided according to previous
CKC studies or clinical experience, and the results chan-
ged along with the way of group division. None of the
studies analyzed the time interval as a continuous variable.
Additionally, the study outcomes also varied. Meanwhile,
as not only surgical approach,’” but also lots of other

surgical factors'®™'?

might significantly associate with
postoperative complications, the independent effect of
time interval on postoperative complication was not fully
studied. Also, as small sample size studies, the low inci-
dence of exact complications might not be enough to
power the analysis to some extent.

Thus, in our study, as LEEP was emphasized, we
aimed to clarify the independent effect of time interval
between LEEP and final surgical treatment on postopera-
tive infectious morbidity. Time interval was analyzed both
as continuous and categorical variable.

Materials and Methods

Data of cervical neoplasia patients who underwent LEEP
and subsequent hysterectomy between January 2008 and
December 2019 at the Department of Gynecologic
Oncology, International Peace Maternity and Child
Health Hospital (IPMCH), Shanghai, China were collected
in this retrospective cohort study. The project was
approved by the Institutional Review Board of IPMCH:
ref. no. (GKLW) 2017-125. The data are anonymous in
our study, and the requirement for informed consent was
therefore waived, as reported previously.'> The patient

data are confidential and complied with the Declaration
of Helsinki. No standardized timing of hysterectomy was
established at IPMCH during the study period.

Patients who had a definitive hysterectomy after LEEP
within a time interval of 90 days were included in this
study. The exclusion criteria included: 1) conducted sub-
sequent surgery in more than 90 days, 2) underwent repeat
LEEP before hysterectomy, 3) combined with other can-
cers, 4) with hyperthyroidism or preoperative infection, 5)
treated with immunosuppressive agents or steroids, 6) trea-
ted with preoperative concurrent chemoradiotherapy or
neoadjuvant  chemotherapy, 7) with  incomplete
information.

Indications for LEEP included unsatisfactory colpo-
scopy, positive endocervical curettage, discrepancies of
greater than two grades between Pap smear and colpo-
scopic examination, and suspicion of microinvasive dis-
eases. Indications for simple hysterectomy included cases
diagnosed with high grade cervical intraepithelial neopla-
sia (HSIL) to International Federation of Gynecology and
Obstetrics (FIGO, 2018) stage IA1 without lymphovascu-
lar space invasion (LVSI) when preservation of fertility
was not desired. Patients with FIGO stage IA1 with posi-
tive LVSI, 1A2, IB1-IB2, and IIA1 underwent radical (or
modified radical) hysterectomy with pelvic lymphadenect-
omy with or without a para-aortic lymph node biopsy. The
indication for hysterectomy in HSIL patients was: 1) with
positive margins after LEEP and had no desire to preserve
fertility, 2) combined with benign lesions such as uterine
leiomyoma and adenomyosis, 3) poor follow-up condition.
The simple and radical hysterectomies were accomplished
using either laparoscopic, vaginal, or open abdominal
approach in our study. Cases converted from laparoscopic
or vaginal were included in open approach.

Our hospital is a public large tertiary care center that
serves a stable patient population, and all the patients were
operated by the same oncological team with extensive
experience in different surgical procedures. Both patient
care and criteria for postoperative outcomes evaluation
were standardized. Patients’ demographic and clinical
information were collected from the electronic medical
records by two reviewers in our group. After the data
were collected, the patients’ charts were rereviewed by
another investigator to ensure consistency.

The study outcome was postoperative infectious mor-
bidity including surgical site infection (SSI), nonsurgical
site infection (NSSI), and febrile morbidity. SSI was
defined by the Centers

for Disease Control and
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Prevention criteria, comprising superficial SSI (skin and
subcutaneous tissue) and deep SSI (fascial, muscle layers,
and organ space.'* NSSI included the urinary tract and
other infections. Febrile morbidity of unknown origin was
defined as a body temperature greater than 38°C on two
separate occasions at least 6 hours apart, excluding the first
24 hours after hysterectomy."” In addition, data of intrao-
perative and noninfectious postoperative complications
were also collected.

A second-generation cephalosporin was administered
as a single dose half an hour before surgeries, while in the
case of a penicillin allergy in which clindamycin was used.
Patients with operative time exceeding 3 hours, or with an
estimated blood loss >1500 mL received an additional
dose of the same antibiotic. Postoperative evaluation was
scheduled 30 days after surgery. If a patient was lost to
follow up, we attempted to make a phone call and asked if
she had any remaining symptoms attributed to the surgery
or received any further treatment after hysterectomy.

Statistical Analysis

To achieve an even distribution in each group, time inter-
val was divided into three tertiles (T1-bottom, T2-middle,
and T3-top): T1 median (range): 11 (0-16) days, T2: 24
(17-33) days and T3: 48 (34-90) days. Time interval was
analyzed both as continuous and categorical variables. The
¥2 test was used for comparisons between time interval
tertiles in categorical variables. We performed multivariate
logistic regression analysis to determine the independent
association between time interval and postoperative infec-
tious morbidity, with an adjustment for the potential con-
founders including cancer stage, surgical approach,
operative time and estimated blood loss. Covariates were
included as potential confounders if they changed the
estimates of time interval on infectious morbidity by
more than 10%. The variance inflation factor (VIF)
among the covariates in multivariate analysis was deter-
mined, and a VIF > 5 was considered indicating multi-
collinearity in our study. We then performed tests for the
interaction between time interval and confounders which
entered the final model. The results were presented as odds
ratios (OR) with 95% confidence interval (CI). An OR > 1
indicated an increased risk of infectious morbidity, while
an OR < 1.0 indicates reduced risk. A smooth curve fitting
and a generalized additive model (GAM) was used to
address the relationship of time interval with infectious
morbidity. Analyses were performed using R project
(http://www.R-project.org) and Empower (R) (www.

empowerstats.com, X&Y solutions, Inc. Boston MA),
and a P-value < 0.05

significant.

was considered statistically

Results

During the study period, 1172 patients with complete and
valid data were eligible for this study. Among them, 210
patients were diagnosed with infectious morbidity, for an
incidence of 17.92%. The median time between LEEP and
subsequent hysterectomy was 25 days (range 0-90 days).
The distribution of surgical time interval was displayed in
Figure 1 and Figure S1. The baseline characteristics of the
included participants stratified by time interval tertiles are
shown in Table 1. The proportion of patients experienced
intraoperative (p=0.618) and noninfectious postoperative
complications (p=0.718) did not differ significantly
between time interval tertiles. The details of perioperative
complications were shown in Table 2.

The effect of risk factors on infectious morbidity was
shown in Table 3. Cancer stage, surgical approach, opera-
tive time, estimated blood loss and type of hysterectomy
were significantly associated with infectious morbidity.
Among them, type of hysterectomy was excluded in the
final regression model and subgroup analysis because of
multicollinearity with a VIF > 5.

There was a decline in postoperative infectious morbidity
with increasing time interval in HSIL or invasive cancer
patients (OR=0.99, 95% CI: 0.98-1.00, p=0.0079) after
adjusting for stage, surgical approach, operative time and
estimated blood loss (Table 4). When trisecting time interval
into three parts, the top tertile (34-90 days) time interval was
also inversely associated with infectious morbidity compared
with bottom tertile (0—16 days), independent of the same
confounders (OR=0.66,95% CI: 0.43—1.00, P=0.0487). The
rate of postoperative infectious morbidity in the T1, T2, and
T3 groups was 24.6%, 17.0%, and 11.7%, respectively
(Figure 2).

Figure 3 presents the association between time interval
and infectious morbidity, stratified by surgical approach.
The green line, which represents laparoscopic hysterect-
omy, shows a decline in infectious morbidity with increas-
ing time interval after adjusting for covariables. In
contrast, no such association was found in the vaginal
and open hysterectomy group (Table S1).

A test for interaction between time interval and surgi-
cal approach on infectious morbidity was significant (P
values for interaction= 0.0352). Longer time interval sig-
nificantly reduced the risk of infectious morbidity in
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Figure | The distribution of time interval between loop electrosurgical excision procedures (LEEP) and subsequent hysterectomy for our population by surgical approach.

laparoscopic group (OR = 0.37, 95% CI: 0.17-0.78), while
no statistically significant effects were observed in patients
who underwent vaginal or open hysterectomy (Table 5).

Discussion

In our study, we found that in cervical neoplasia patients,
there was a reduced risk in postoperative infectious mor-
bidity with increasing time interval between LEEP and
subsequent hysterectomy. This effect was modified by
the surgical approach. In the laparoscopic group, longer
time intervals significantly reduced the risk of infectious
morbidity, while no statistically significant effects were
observed in other surgical approaches.

In several institutions, the LEEP-to-hysterectomy time
interval was determined according to the CKC-to-
hysterectomy interval or clinical experience. The preferred
time interval varied in different group division ways.
Besides, the population size and distribution of patients
does not allow for a balanced evaluation of different time
interval levels.* To achieve an even distribution in each
group, the time interval was divided into three tertiles in
our study, and it was analyzed both as continuous and
categorical variable. In a brief review of articles of time
interval and hysterectomy, our study was the first study till
now in which time interval was treated as a continuous
variable. The results showed that the longer the time
interval, the fewer the infectious morbidity. However, as
is known, the cervix takes within 90 days to heal after

LEEP. Besides, in order to achieve a balance between

disease progression and postoperative complication, time
interval more than 90 days were not included in our study.
Thus, the top tertile time interval (34-90 days) might be
acceptable in decision making for surgeons, with signifi-
cantly reduced infectious morbidity compared with bottom
tertile (0—16 days), respectively.

In the largest series to date, Tae Kim et al® reviewed
the records of 338 patients who underwent abdominal
extended hysterectomies after LEEP and reported that the
postoperative complications such as fever and surgical
region infection were not significantly different among
various time interval groups (< 48 h, 48 h-6 weeks and
>6 weeks). It was consisted with our subgroup analysis
that in the open abdominal group, no statistically signifi-
cant effect of time interval on infectious morbidity was
observed. Other
hysterectomies*'®

studies focusing on laparoscopic
suggested that time interval between
excision and definitive invasive surgery should be greater
than 6 weeks to reduce surgical complications. However,
the cervical excision procedures were combined with
LEEP and CKC, with a dominant proportion of CKC
(89/138, 64.49% and 37/55, 67.27%) in both of the two
studies.*'® In fact, due to fewer complications and less
discomfort, LEEP is now used in preference to CKC for
the diagnosis and treatment of cervical intraepithelial neo-
plasia. In our study, the excision procedure was LEEP
alone.

In addition, except for infectious morbidity, other sur-

gical complications such as ureter and vascular injuries

submit your manuscript

842

Dove

Therapeutics and Clinical Risk Management 2020:16


http://www.dovepress.com
http://www.dovepress.com

Dove Ni et al
Table | Patient Baseline Characteristics by Time Interval Tertiles Table | (Continued).
Time Interval TI T2 T3 P-value i
(Days) N (%) N (%) N (%) Time Interval TI T2 T3 P-value
(Days) N (%) N (%) N (%)
N 378 400 394
Noninfectious 0718
Age (years) 0.788 postoperative
<65 361 (95.50%) | 380 (95.00%) | 372 (94.42%) complications
265 17 (4.50%) 20 (5.00%) 22 (5.58%) No 373 (98.68%) | 395 (98.75%) | 391 (99.24%)
Yes 5 (1.32%) 5 (1.25%) 3 (0.76%)
History of 0.923
pregnancy Stage <0.001
No 8 (2.12%) 9 (2.25%) 10 (2.54%) HsIL 127 (33.60%) | 145 (36.25%) | 265 (67.26%)
Yes 370 (97.88%) | 391 (97.75%) | 384 (97.46%) Invasive 251 (66.40%) | 255 (63.75%) | 129 (32.74%)
cancer
Menopause 0.188
No 258 (68.25%) | 275 (68.75%) | 249 (63.20%) Operative time <0.001
Yes 120 (31.75%) | 125 (31.25%) | 145 (36.80%) (min)
<180 226 (59.79%) | 250 (62.50%) | 327 (82.99%)
Hypertension 0.383 2180 152 (40.21%) | 150 (37.50%) | 67 (17.01%)
No 338 (89.42%) | 345 (86.25%) | 343 (87.06%)
Yes 40 (10.58%) | 55 (13.75%) | 51 (12.94%) Estimated blood <0.001
loss (mL)
Diabetes 0.102 <300 316 (83.60%) | 358 (89.50%) | 368 (93.40%)
mellitus 2300 62 (16.40%) | 42 (10.50%) | 26 (6.60%)
No 369 (97.62%) | 385 (96.25%) | 373 (94.67%)
o o o Notes: Time interval tertile: T| median (range): |1 (0-16) days, T2: 24 (17-33)
Yes 9 (2.38%) 15 (3.75%) 21 (5.33%) days and T3: 48 (34-90) days. P< 0.05 was considered significantly important.
Histologic 0.004 Abbreviation: HSIL, high grade cervical intraepithelial neoplasia.
subtype
Squamous 349 (92.33%) | 359 (89.75%) | 378 (95.94%) were mixed in the analysis of postoperative complications
Non- 29 (7.67%) | 41(1025%) | 16 (4.06%) in previous studies.*'® However, these injuries might be
squamous . . .
correlated with type of hysterectomy and surgical skills
Surgical 0010 . . .
ureiea X other than time interval. It is reported that bladder and
approac L . .
Vaginal 53 (1402%) | 37 925%) | 55 (13.96%) ureteral injuries were the most common intraoperative
Laparoscopic | 197 (52.12%) | 252 (63.00%) | 236 (59.90%) complication in radical hysterectomy, and they were asso-
Open 128 (33.86%) | 111 (27.75%) | 103 (26.14%) ciated with para-aortic lymphadenectomy or a larger num-
Type of <0.001 ber of resected lymph nodes.!” Furthermore, the low
hysterectomy incidence of exact complications might not be enough to

Non-radical | 227 (60.05%) | 255 (63.75%) | 347 (88.07%) th Ivsis. T tudy. the int . d

Radical 151 39.95%) | 145 3625%) | 47 (1193% power the analysis. In our study, the intraoperative an

noninfectious postoperative complications did not differ in
Previous 0.557 . . . .
abdominal different time interval groups. The study outcome in our
surgery cohort was focused on infectious morbidity, including SSI,

No 242 (64.02%) | 253 (63.25%) | 263 (66.75%) NSSI and febrile morbidity. Among them, febrile morbid-

Ye 136 (35.98%) | 147 (36.75%) | 131 (33.25% . . . .

° ¢ ) ¢ ) ¢ ) ity of unknown origin accounts for the majority of infec-
Blood 0.150 tious morbidity. For decades, studies have stated that the
transfusion .. . . e .

administration of prophylactic antibiotics could markedly
No 370 (97.88%) | 394 (98.50%) | 392 (99.49%) i ) o
Yes 8 (2.12%) 6 (1.50%) 2 (051%) decrease the postoperative febrile morbidity observed after
performing vaginal, abdominal, and radical
Intraoperative 0.618 15.18-22 . . .
complication hysterectomy. In our hospital, the prophylactic anti-

No 376 (99.47%) | 397 (99.25%) | 393 (99.75%) biotic was routinely administered in a single dose half

Yes 2 (0.53%) 3 0.75%) I (0.25%) an hour before surgery. Patients with operative time
(Continued) exceeding 3 hours, or with an estimated blood loss
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Table 2 Details of Perioperative Complications

Table 3 Effect of Risk Factors on Infectious Morbidity

N (%) Statistics Infectious Morbidity
. o N (%) OR (95% CI) P-value
Infectious morbidity
SSI Age(years)
No 1139 (97.18%) <65 1113 (94.97%) | 1.0
Yes 33 (2.82%) 265 59 (5.03%) 0.71 (0.33,1.51) 0.3726
NSSI Diabetes mellitus
No 1102 (94.03%) No 1127 (96.16%) | 1.0
Yes 70 (5.97%) Yes 45 (3.84%) 0.56 (0.22,1.44) 0.2308
Febrile Histologic subtype
No 1063 (90.70%) Squamous 1086 (92.66%) | 1.0
Yes 109 (9.30%) Non-squamous 86 (7.34%) 1.23 (0.72, 2.12) 0.4500

Intraoperative complication

Ureteral injury 3 (0.26%)
Internal iliac vein injury 1 (0.09%)
Bowel injury 1 (0.09%)
Vaginal injury 1 (0.09%)
Noninfectious postoperative complications
Venous thromboembolism 2 (0.17%)
Lymphocele 2 (0.17%)
Lymphorrhea 1 (0.09%)
Bowel obstruction 4 (0.34%)
Cuff dehiscence 1 (0.09%)
Delirium 1 (0.09%)
Gastrointestinal disorders 2 (0.17%)

Abbreviations: SSI, surgical site infection; NSSI, nonsurgical site infection.

>1500 mL received an additional dose of the same

antibiotic.

In a similar study focused on postoperative infection,
Yin et al’ reported that simple hysterectomy should be
performed at least 4 weeks after conizations to reduce
postoperative infection. It also demonstrated that the post-
operative infection rates in the 1-2-week, 4-6-week, and
6-week groups were 60.0%, 9.1%, and 0%, respectively.’

Surgical approach
Vaginal
Laparoscopic

Open

145 (12.37%)
685 (58.45%)
342 (29.18%)

1.0
0.57 (0.36, 0.90) 0.0169
1.56 (0.98, 2.50) 0.0635

Type of hysterectomy
Non-radical
Radical

829 (70.73%)
343 (29.27%)

1.0
3.71 (2.72, 5.05) <0.0001

Operative time (min)
<180
=180

803 (68.52%)
369 (31.48%)

1.0
3.63 (2.67, 4.94) <0.0001

Estimated blood loss

Invasive cancer

(mL)

<300 1042 (88.91%) | 1.0

2300 130 (11.09%) | 4.90 (3.33, 7.21) <0.0001
Stage

HSIL 537 (45.82%) 1.0

635 (54.18%)

3.28 (2.33, 4.62) <0.0001

Note: P< 0.05 was considered significantly important.
Abbreviations: HSIL, high grade cervical intraepithelial neoplasia; OR, odds ratio;

Cl, confidence interval.

However, the excision procedure and surgical approach

were also mixed, and the risk factors including estimated

blood loss and operating time which might affect the

Table 4 Univariate and Multivariate Analysis Between Time Interval and Infectious Morbidity

Crude

OR (95% Cl) P-value

Adjusted
OR (95% CI) P-value

Infectious morbidity

Time interval (continuous)

0.98 (0.97, 0.98) <0.0001

0.99 (0.98, 1.00) 0.0079

Time interval (tertile)
Tl
T2
T3

1.0

0.66 (0.47, 0.94) 0.0196
0.41 (0.28, 0.60) <0.0001

1.0
0.76 (0.53, 1.11) 0.154

0.66 (0.43, 1.00) 0.0487

Notes: Adjust model adjusted for:Stage; Surgical approach; Operative time; Estimated blood loss. Time interval tertile: T| median (range): | | (0-16) days, T2: 24 (17-33)
days and T3: 48 (34-90) days. P< 0.05 was considered significantly important.

Abbreviations: OR, odds ratio; Cl, confidence interval.
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Figure 3 Smooth curves between time interval and postoperative infectious
morbidity stratified by surgical approach. The model was adjusted for stage, opera-
tive time and estimated blood loss.

results were not thoroughly adjusted. In our study, after
adjusting for stage, surgical approach, operative time and
estimated blood loss, the increased time interval was still
associated with reduced infectious morbidity. In further
subgroup analysis, longer time interval significantly
reduced the risk of infectious morbidity in the laparoscopic
group, while no statistically significant effects were
observed in patients underwent a vaginal or open hyster-
ectomy. It has been recognized that laparoscopic hyster-
ectomy required greater expertise and longer time to

master than vaginal and open approach. The inflammatory
reaction and hypervascularity of paracervical tissue caused
by cervical operation might increase the technical diffi-
culty of laparoscopic surgery, thus resulted in increased
perioperative morbidity.”*> We hypothesize that the
delayed time interval allows the cervix to heal and thus
reduces the infectious morbidity in laparoscopic hysterect-
omy. Furthermore, while the previous studies were all
conducted in smaller sample sizes, our study, involving
a total of 1172 patients, is known to have the largest
sample size in determining the effect of time interval
between LEEP and subsequent hysterectomy.

In the present cohort, however, we did not evaluate the
association between time interval and intraoperative or non-
infectious postoperative complications due to the low inci-
dence of exact complications, which might not be enough to
power the analysis. And these complications were more
likely to be correlated with other risk factors other than
time interval. Further larger-scale studies with a specific
focus on intraoperative or noninfectious postoperative com-
plications are required. For patients diagnosed with invasive
cancer, subsequent hysterectomy was performed earlier
because of fear and anxiety during the waiting period.
Thus, the time distribution for our population was not nor-
mal. The smooth curve representing the relationship between
time interval and infectious morbidity indicated a linear asso-
ciation between time and infectious morbidity in the laparo-
scopic group. However, no exact cut off value was
concluded. The nonlinear association which might be existed
in the open abdominal group was not further evaluated,
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Table 5 Subgroup Analysis and Interaction Test Between Covariates and Time Interval on Infectious Morbidity

Subgroup TI T2 T3
OR (95% CI) P-value OR (95% CI) P-value
Stage
HSIL 1.0 0.39 (0.16, 1.01) 0.0516 0.66 (0.33, 1.36) 0.2614
Invasive cancer 1.0 0.86 (0.57, 1.30) 0.4785 0.58 (0.34, 1.01) 0.0536
P interaction 0.1565
Surgical approach
Vaginal 1.0 0.99 (0.34, 2.93) 0.9906 0.71 (0.26, 1.92) 0.5024
Laparoscopic 1.0 0.72 (0.42, 1.23) 0.2264 0.37 (0.17, 0.78) 0.0095
Open 1.0 0.63 (0.34, 1.16) 0.1394 0.93 (0.49, 1.78) 0.8347
P interaction 0.0352
Operative time (min)
<180 1.0 0.71 (0.40, 1.25) 0.2330 0.65 (0.37, 1.14) 0.1359
=180 1.0 0.80 (0.49, 1.32) 0.3807 0.69 (0.35, 1.37) 0.2874
P interaction 0.7333
Estimated blood loss (mL)
<300 1.0 0.70 (0.46, 1.06) 0.0925 0.62 (0.39, 0.98) 0.0428
2300 1.0 1.18 (0.51, 2.74) 0.7070 0.83 (0.29, 2.34) 0.7225
P interaction 0.6886

Notes: Each stratification adjusted for all the factors (stage, surgical approach, operative time and estimated blood loss) except the stratification factor itself. Time interval
tertile: T| median (range): |1 (0-16) days, T2: 24 (17-33) days and T3: 48 (34-90) days. P< 0.05 was considered significantly important.
Abbreviations: HSIL, high grade cervical intraepithelial neoplasia; OR, odds ratio; Cl, confidence interval.

either. For the other limitations, the data were retrospectively
collected from one institution, which might limit the study’s
generalizability. Long-term cancer-specific factors such as
recurrence-free survival and overall survival were not
assessed in this investigation.

In conclusion, the time interval and surgical approach
can interactively affect the risk of postoperative infectious
morbidity in cervical neoplasia patients who underwent
hysterectomy after LEEP. Our data suggest that compared
with vaginal or open hysterectomy, laparoscopic hyster-
ectomy required a longer time interval (34-90 days) to
reduce the risk of infectious morbidity.
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