ELMER
PRESS

’ '.) Check for updates‘

Orriginal Article

World | Oncol.2021;12(4):111-118

Treatment Outcomes of Patients With Cervical Intraepithelial
Neoplasia or Invasive Carcinoma Who Underwent Loop
Electrosurgical Excision Procedure
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Abstract

Background: This study aimed to evaluate the treatment outcomes
of cervical intraepithelial neoplasia (CIN) or cancer patients who un-
derwent loop electrosurgical excision procedure (LEEP) in terms of
primary outcome and factors associated with persistence/recurrence.

Methods: Patients with CIN or cancer who underwent LEEP from
January 2007 to December 2015 were reviewed. Data collected were
age, parity, menopausal status, human immunodeficiency virus (HIV)
infection, smoking, cervical cytology, histopathology from cervical
biopsy and LEEP including margin status, final histopathology, and
follow-up data.

Results: The mean age of 385 patients was 41.9 + 10.8 years (range
18 - 79 years). Majority were multiparous (81.6%) and premenopau-
sal (78.2%). There were 15.3% of patients with HIV infection. The
most common cervical cytology was high-grade squamous cell in-
traepithelial lesion (HSIL, 44.1%), followed by atypical squamous
cells of undetermined significance (ACS-US, 21%). Minor complica-
tions of bleeding or infection from LEEP were encountered in 7.3%.
Among 153 patients (39.7%) who had positive margin(s), 43 under-
went second LEEP, whereas 76 had hysterectomy. From all patients,
47 had failure after treatment (12.2%), being either persistence (30
patients; 7.8%) or recurrence (17 patients; 4.4%). Factors associated
with persistence or recurrence by multivariate analysis were age > 55
years old, HIV infection, final diagnosis of invasive cancer, and posi-
tive endocervical margin or both ecto- and endo- cervical margins.

Conclusions: LEEP had low rate of persistence/recurrence. Age >
55 years old, HIV infection, final diagnosis of cancer, and positive
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endocervical or both endo- and ecto- surgical margin(s) were signifi-
cantly associated with persistent or recurrent diseases.

Keywords: CIN; Microinvasive carcinoma; LEEP; Persistence; Re-
currence

Introduction

Cervical cancer is the fourth most common cancer in wom-
en after breast, colorectal and lung cancer worldwide. The
estimated new cases and deaths in 2018 were 569,847 and
311,365, respectively [1]. The incidence and mortality were
higher in low and medium human development index (HDI)
countries compared to lower mortality in high HDI regions. In
Thailand 2018, cervical cancer is the second common cancer
after breast cancer with 8,622 new cases and 5,015 deaths [1].

One effective means to reduce cervical cancer incidence
and death is a detection and treatment of precancerous lesions
of cervix or cervical intraepithelial neoplasia (CIN). The CIN,
especially high grade (CIN 2/3), is a lesion that can progress to
invasive cancer if left untreated [2].

Cervical conization is an excisional procedure for diagno-
sis or treatment of CIN. The procedure allows thorough his-
tologic examination of the cervix, whereas fertility function
is preserved. The original technique of conization which had
long been used is cold knife conization (CKC). However, this
CKC requires an experienced or well-trained gynecologist,
general anesthesia, and hospitalization. Subsequent conization
technique using an electrical-transmitted wire loop instead of
a knife, so-called a loop electrosurgical excision procedure
(LEEP), was initially developed by Cartier et al in 1981 [3]
and is commonly used worldwide in the current era.

LEEP has been proven to be equivalent to CKC in terms
of the indications and treatment outcomes including complica-
tions and cure rate if performed properly [4]. Previous studies
showed 73% to 99% cure rate of CIN by LEEP [5, 6]. The
wide range of cure rate or persistent or recurrent disease in
each study could be influenced by various risk factors, such
as, parity and age of patients, immune status especially human
immunodeficiency virus (HIV) infection, status of resected
margins, etc.

Our institution used LEEP for diagnosis and/or treatment
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of CIN and other cervical lesions for many years. This study
aimed to evaluate the treatment outcomes after LEEP includ-
ing complications and rates of persistence or recurrence. Fac-
tors associated with persistence/recurrence were also studied.

Materials and Methods

The study was approved by the Ethics Committee of the insti-
tution. This study was conducted in compliance with the ethi-
cal standards of our institution on human subjects as well as
with the Helsinki Declaration. Inclusion criteria were patients
who were treated by LEEP for CIN or microinvasive cervical
cancer from January 2007 to December 2015 and had follow-
up visits in our institution. The patients who had incomplete
medical record were excluded.

As a general practice in our institution, patients with ab-
normal cervical cytology would undergo colposcopic exami-
nation. The examination was performed under green filter, and
normal lighting after application of 5% acetic acid to visualize
and map cervical lesions. Biopsy with or without endocervical
curettage (ECC) was carried out as appropriate. LEEP would
be consequently performed for unsatisfactory colposcopy or
biopsy results of high-grade squamous cell intraepithelial le-
sions (HSILs) defined as CIN 2-3 or microinvasive carcinoma
(MIC). A loop electrode diameter of 10 - 25 mm setting with
a cut or blend modes (mixed cut and coagulation) and a power
of 40 - 50 W was used. Hemostasis was achieved with electric
ball coagulation or application of Monsel’s solution. The pro-
cedure was generally performed by a gynecologic oncologist
or a gynecologic oncology fellow in training under supervi-
sion.

The formalin-fixed LEEP specimen was grossly exam-
ined before serial tissue sectioning. Histologic examination
included histopathology, size, and depth of lesion as well as
margin status. Positive margin was detailed as ecto- (ectomar-
gin), endo-cervical margins (endomargin) or both ecto- and en-
domargins. Presence or absence of dysplastic epithelium in the
curettage specimen was also reported. The patients who had
positive margin(s) were counseled for options of follow-up, re-
LEEP or hysterectomy at the discretion of the physician based
on the women history of parity, severity of lesion, coincidental
gynecologic pathology, and the women’s preference.

Except for patients with positive surgical margin(s) who
would have the first follow-up at 3 months after LEEP, the
others were evaluated by pelvic examination and cervical cy-
tology every 6 months after the procedure for a period of 2
years, then yearly afterwards. Colposcopy or cervical biopsy
was performed as indicated.

Data collected from medical charts and electronic data-
base were age, underlying disease, parity, smoking status, cer-
vical cytology result, pathologic results (cervical biopsy, LEEP
and its margin status, and hysterectomy specimens), period of
follow-up, and events of persistence or recurrence. Persistence
was diagnosed if subsequent CIN was evidenced within 6
months after LEEP, and recurrence if CIN was found after 6
months [7, 8].

Demographic data, types of abnormal cervical cytology
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and histology were analyzed by descriptive statistics. Number
with percentage and mean with standard deviation (SD) or me-
dian with range were used to describe categorical and continu-
ous variables, respectively. Chi-square or Fischer exact test
was used to test the relationships between clinic-pathologic
features and events of persistence or recurrence. Progression-
free survival was analyzed by Kaplan-Meier and risk factors
were compared with Log-rank test. P values equal or less than
0.05 were considered statistically significant. All data were an-
alyzed using IBM SPSS Statistics for Windows, Version 22.0
(IBM Corp., Armonk, NY).

Results

During the study period, 401 patients underwent LEEP in our
institution. Fifteen patients were excluded: 11 with final di-
agnosis of benign tissue (negative for malignancy or cervici-
tis) and five who were lost to follow-up before 6 months after
LEEP. The mean age of 385 patients included in the study was
41.9 + 10.8 years (median 41.5 years, range 18 - 79 years).
Almost half of patients had parity of 2 or 3 (median parity of
2, range 0 - 6). Majority were pre-menopause (78.2%). Nearly
all patients denied history of smoking and 15.3% (59 patients)
had HIV infection.

Except four patients who had normal cervical cytology but
underwent colposcopic examination because of chronic leu-
korrhea or abnormal cervical findings from pelvic examina-
tion, the other 381 patients had abnormal cervical cytology.
Squamous cell abnormality (367 cases or 95.3%) was more
common than glandular cell type. Almost half were high grade
squamous intraepithelial lesions (HSIL, 44.1%), followed by
atypical squamous cells of undetermined significant (ASC-
US, 21.0%) and low-grade squamous intraepithelial lesions
(LSILs, 18.7%). Atypical glandular cells (AGCs) were pre-
sented in 3.4% and adenocarcinoma in sifu (AIS) in only one.

From 385 patients, seven were treated by LEEP following
colposcopy without cervical biopsy. The most common histopa-
thology among 378 patients who underwent colposcopic directed
biopsies were CIN 2/3 (76.9%), followed by CIN 1 (9.4%) and
carcinoma in situ (5.5%). Demographic data of the patients, cer-
vical cytology and histology of biopsy are presented in Table 1.

Only minor post-operative complications of bleeding (16
patients, 4.2%) or local infection (12 patients or 3.1%) were
reported. The histopathology from LEEP specimens were CIN
2/3 in 321 patients (83.4%), CIS or AIS in 27 (7.0%), and
cervical cancer in 21 (5.5%). Among patients with invasive
cancer, 18 had squamous cell carcinoma (SCC; 15 of micro-
invasive or FIGO stage IA1 and IA2 and three of FIGO stage
IB1), whereas three had adenocarcinoma of FIGO stage IB1).
Positive margin was evidenced in 153 cases (39.7%): positive
endomargin in 79 (20.5%), ectomargin in 40 (10.4%), and both
margins in 34 (8.8%). The primary outcomes after LEEP are
demonstrated in Table 2.

After primary LEEP, re-LEEP was performed in 36 out
of 153 patients (23.5%) with positive surgical margins. The
patients with positive endocervix or positive both margins un-
derwent re-LEEP significantly more frequent than those with
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Table 1. General Characteristics of Patients Underwent LEEP
(N = 385)

Characteristic n (%)
Age (mean), years 41.9+10.8
Parity
Null 71 (18.4)
1 114 (29.6)
2-3 179 (46.5)
>4 21 (5.5)
Pre-menopause 301 (78.2)
Smoking 6 (1.6)
HIV infection 59 (15.3)
Initial cervical cytology
ASC-US 81 (21.0)
ASC-H 26 (6.8)
LSIL 72 (18.7)
HSIL 170 (44.1)
CIS 3(0.8)
SCC 15 (3.9)
AGC 13(3.4)
AIS 1(0.3)
NILM 4(1.0)
Cervical biopsy results
Not done 7(1.8)
Negative for CIN or inflammation 17 (4.5)
CIN 1 36 (9.4)
CIN 2/3 296 (76.9)
CIS 21 (5.5)
SCC 7 (1.8)
AIS 1(0.3)

HIV: human immunodeficiency virus; ASC-US: atypical squamous cells
of undetermined significance; ASC-H: atypical squamous cells cannot
exclude HSIL; LSIL: low-grade squamous cell intraepithelial lesion;
HSIL: high-grade squamous cell intraepithelial lesion; CIS: carcinoma
in situ; SCC: squamous cell carcinoma; AGC: atypical glandular cells;
AlS: adenocarcinoma in situ; NILM: negative for intraepithelial lesion or
malignancy; CIN: cervical intraepithelial neoplasia.

positive ectocervix: 26.6% with positive endocervix (21 of 79
patients) and 29.4% with positive both margins (10 of 34 pa-
tients) compared to 12.5% (five of 40 patients), respectively
(P < 0.001). Positive margin was found from the subsequent
LEEP in only four patients (9.3%). Of note, seven patients
with negative margin also had re-LEEP due to clinical suspi-
cion of invasive cancer (pathology of CIN3 with close margin
from the first LEEP) in two patients and for recurrence in the
other five patients.

Overall, hysterectomies were subsequently performed in
76 patients of persistent or recurrent CIN (37 patients, 48.7%),
other gynecologic conditions (20 patients, 26.3%) and micro-
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Table 2. Histologic Outcome After First LEEP (N = 385)

Results n (%)
Complications
Bleeding 16 (4.2)
Infection 12 (3.1)

Final diagnosis

CIN 1 16 (4.2)
CIN 2/3 321 (83.4)
CIS 24 (6.2)
Squamous cell carcinoma stage [A1 14 (3.6)
Squamous cell carcinoma stage 1A2 1(0.2)
Squamous cell carcinoma stage IB1 3 (0.8)
AIS 3(0.8)
Adenocarcinoma stage [B1 3(0.8)
Margin status after first LEEP
Negative margin 232 (60.3)
Positive ectomargin 40 (10.4)
Positive endomargin 79 (20.5)
Positive both margins 34 (8.8)

CIN: cervical intraepithelial neoplasia; CIS: carcinoma in situ; AlS: ad-
enocarcinoma in situ; LEEP: loop electrosurgical excision procedure.

invasive or invasive carcinoma (19 patients, 25.0%). To be
noted, nine patients had re-LEEP before proceeding to hyster-
ectomy due to persistent of CIN (five patients), having cancer
or other gynecologic conditions (two patients each). Pathology
from hysterectomy specimens confirmed residual CIN in 26
patients (34.2%) and cancer in five (6.5%). The other gyneco-
logic diseases were also reported and found almost half had
myoma uteri or adenomyosis with small number both benign
and malignant ovarian tumors. The outcome and subsequent
histology of LEEP and hysterectomy are shown in Table 3.

After the median follow-up time of 63.0 months (range 7.4
- 157.3 months), we found 47 patients (12.2%) had failure after
treatment: being persistent disease in 30 patients (7.8%) and
recurrent CIN in 17 (4.5%). The median interval from LEEP
to a diagnosis of persistence was 3.8 months (range 0.8 - 5.9
months), whereas the median interval to recurrence was 13.1
months (range 7.1 - 83.2 months). We studied the association
between pre- and post-operative features with failure after
LEEP. Age > 55 years, HIV infection, initial cervical cytol-
ogy of HSIL or higher results, final diagnosis of microinvasive
or invasive carcinoma, and positive endo-cervical or positive
both ecto- and endo-cervical margin of LEEP were signifi-
cantly associated with persistence or recurrence by univariate
analyses.

By multivariate analyses, we found old age, HIV infection,
final diagnosis of cancer, and positive endo-margin or positive
endocervical margin remained significant factors associated
with failure after LEEP. The hazard ratios (HRs) for age of 55
or older or HIV infection were 4.8 (95% confidence interval
(CD: 1.5 - 15.0, P = 0.008) and 3.1 (95% CI: 1.3 - 7.1, P =
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Table 3. Outcome of Subsequent LEEP or Hysterectomy

Results n (%)

Indications of subsequent LEEP (n = 43)

Positive margins(s) 38 (88.4)
Recurrent CIN 5(11.6)
Margin status after subsequent LEEP (n = 43)
Negative margin 39 (90.7)
Positive margin 4(9.3)
Pathology of subsequent LEEP specimens (n = 43)
Negative or cervicitis 14 (32.6)
CIN 1 11 (25.6)
CIN 2/3 16 (37.2)
SCC 2 (4.6)
Indications of hysterectomy (n = 76)
Persistent or recurrent CIN 37 (48.7)
Microinvasive or invasive carcinoma 19 (25.0)
Other gynecologic conditions 20 (26.3)
Pathology of hysterectomy* (n = 76)
Negative finding 20 (26.3)
Residual CIN 26 (34.2)
MIC 3(3.9)
Invasive SCC or adenocarcinoma 2(2.6)
Myoma or adenomyosis 35 (46.1)
Benign ovarian tumor 7(9.2)
Epithelial ovarian cancer 1(1.3)

*Some hysterectomy specimens had more than one pathology. LEEP:
loop electrosurgical excision procedure; CIN: cervical intraepithelial
neoplasia; SCC: squamous cell carcinoma; MIC: microinvasive carci-
noma.

0.009), respectively. For final diagnosis, the patients with mi-
croinvasive or invasive cancer had HR 6.0 (95% CI: 1.9 - 18.7,
P = 0.02). On the other hand, HR for positive endo-cervical
margin was 1.7 (95% CI: 1.2 - 2.7, P =0.02) and increased to
10.1 (95% CI: 4.2 - 24.2, P <0.001) for positive both margins.
The persistence/recurrence according to demographic data or
pathologic results is shown in Table 4 and Figure 1.

Discussion

Treatment of CIN especially CIN 2-3 is crucial to prevent a
progression of these pre-invasive to invasive cervical cancer
[9, 10]. Different excisional modalities of cervix by CKC, la-
ser conization or LEEP are all acceptable as a diagnostic or
therapeutic procedure. LEEP has become a more common
technique used in a current clinical practice due to its com-
parable efficacy to treat CIN 2/3, persistent CIN 1, and MIC,
less complications and lower cost than CKC. Nevertheless,
one major concern of this cervical excision (regardless of the
method used) is the persistence or recurrence reflecting failure
of treatment.

Various rates of cure or failure from each study may de-
pend on many factors aside from the surgical procedure itself,
e.g., personal features of the patients, practice of surgeon in-
cluding the skill and aggressive surgical approach, duration
of follow-up, timing to define failure, immediate outcomes of
surgery including surgical margin, etc. [5-8].

This study demonstrated 87.8% of cure rate in primary re-
section which was in the range of 73% to 99% reported from
previous studies [5-8, 11]. On the other hand, our 12.2% fail-
ure rate was much lower than 26% reported by Serati et al
which used CKC [5]. Their higher failure rate may lie on their
longer follow-up period of 2 years in defining persistence/re-
currence. On the other hand, Kanayama et al found low rates of
persistent/recurrent diseases after laser conization: only 3.2%

Table 4. Risk of Persistent/Recurrent CIN According to Clinical and/or Histopathologic Features (N = 385)

Characteristic/his- N Persistence/re- Univariate Multivariate
topathology currence, n (%o)  Hazard ratio (95% CI) P Hazard ratio (95% CI) P
Age > 55 years 45 13 (28.9) 3.5(1.7-7.6) <0.001* 4.8(1.5-15.0) 0.008*
Parity > 4 21 5(23.8) 2.4(0.8-6.9) 0.09 - -
Menopause 84 16 (19.0) 2.0 (1.1 -4.0) 0.03* 1.0 (0.4 - 2.6) 0.94
Smoking 6 1(16.7) 1.4 (0.2 -12.7) 0.74 - -
HIV infection 59 13 (22.0) 2.4(1.2-4.9) 0.01%* 3.1(1.3-7.1) 0.009*
Cytology of ASC-H, >HSIL 215 36 (16.7) 2.9(1.4-5.9) 0.002* 1.9 (0.9 - 4.2) 0.12
Final diagnosis cancer 21 10 (47.6) 8.0(3.2-21.2) <0.001* 6.0(1.9-18.7) 0.02*
Positive margin
Ectomargin 40 4 (10.0) 2.0(0.6 -6.7) 0.23 - -
Endomargin 79 14 (17.7) 3.9 (1.7 - 9.0) 0.001* 1.7(1.2-2.7) 0.02*
Both margins 34 17 (50.0) 10.7 (5.0 - 23.1) <0.001* 10.1(4.2-24.2) <0.001*

CIN: cervical intraepithelial neoplasia; HIV: human immunodeficiency virus; ASC-H: atypical squamous cells cannot exclude HSIL; HSIL: high-grade
squamous cell intraepithelial lesion; CIS: carcinoma in situ; MIC: microinvasive carcinoma; Cl: confidence interval.
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Figure 1. Progression-free survival (persistent or recurrent diseases) and clinical-pathological features. (a) Age group. (b) HIV
infection status. (c) Final diagnosis of preinvasive or invasive cervical cancer. (d) Margin status after first LEEP. HIV: human im-
munodeficiency virus; LEEP: loop electrosurgical excision procedure.
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Figure 1. (continued) Progression-free survival (persistent or recurrent diseases) and clinical-pathological features. (a) Age
group. (b) HIV infection status. (c) Final diagnosis of preinvasive or invasive cervical cancer. (d) Margin status after first LEEP.
HIV: human immunodeficiency virus; LEEP: loop electrosurgical excision procedure.

for CIN 3 and 13.6% in MIC [6]. Their low failure rate may
be due to a different technique (laser conization) as reflected
by lower rates of positive margin than other studies: 8.9% in

study.
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their study compared to 21.6% in Serati et al and 39.7% in our

For pre-operative features, the significant factors associ-
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ated with persistence/recurrence in our study were age older
than 55 years and HIV infection. Our findings were consistent
with previous studies which showed old age [12] or age more
than 40 or 50 years [13, 14] were predictive factors of persis-
tent or recurrent CIN. For HIV infection, previous studies also
reported HIV infection as a significant factor for persistent/
recurrent diseases [15, 16]. The other pre-operative predictors
that had significant influence with persistent/recurrent CIN by
univariate analysis in our study were parity of 4 or greater and
cervical cytology report of ASC-H, HSIL, CIS, and carcinoma.
Higher parity was also reported as a factor associated with re-
current diseases in previous studies (parity > 4 in Silva study
and multiparity in Babkina study) [14, 16]. However, these
two factors were not confirmed as independent risk factors by
multivariate analyses in our study.

For post-operative results, margin status was the only sig-
nificant factor for recurrence or persistence. The clinical sig-
nificance of positive resected margins was also observed in
other studies. High incidences of persisted CIN ranging from
17% to 20% were found in patients with positive margin but
would drop to as low as 2% to 6% in patients with complete
resected margin [11, 17]. One meta-analysis reported six-fold
relative risk (RR) of persist/recurrent CIN after conization
among patients with positive margin compared to those with
complete excision [18]. The site of positive LEEP margin also
has different impacts: positive endocervical margin was more
clinically important than the ectocervical margin [11]. Per-
sistence and recurrence were encountered similarly between
those with positive endomargin or positive both endocervi-
cal and ectocervical margins, which were higher than those
with negative margin or those with only positive ectomargin.
For final diagnosis of cancer, our study demonstrated signifi-
cance of persistence/recurrence in microinvasive and invasive
cancer patients. These resembled with result of Kanayama et
al’s study [6], who concluded that residual/recurrent disease
increased with the extent of disease (no patients with CIN 2,
3.2% with CIN 3 and 13.6% with MIC developed residual or
recurrent disease). They also found significant residual of CIN
and cancer in negative margin of conization (four of 38 pa-
tients, 10.5%). These finding corresponded with our study that
showed three of seven negative margin patients (42.8%) had
residual CIN 3 or CIS in hysterectomy specimens.

In summary, rate of failure after LEEP in our study was
low. Independent significant factors associated with failure
(persistence or recurrence) were age > 55 years, HIV infec-
tion, final diagnosis of cancer, and positive endomargin with
or without ectomargin.

Conclusion

LEEP is an effective procedure of conization performed on pa-
tients with precancerous cervical lesions and early-stage cervi-
cal cancer. Our study demonstrated few events of minor com-
plications and low rate of persistence/recurrence after LEEP.
Intervention of re-excision or close follow-up is highly recom-
mended for patients who had age > 55 years, HIV infection,
final diagnosis of microinvasive or invasive cancer, or positive
endocervical with or without ectocervical margin.
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