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1. Abstract
1.1. Purpose: The human papilloma virus (HPV) causes 80% of 
cases of cervical cancer. The World Health Organization recom-
mends the use of cryotherapy or loop electrosurgical excision pro-
cedure (LEEP) for treating these lesions. This study evaluated the 
role of LEEP in developing countries and aimed to demonstrate 
that excision of high-grade cervical precancerous lesions by LEEP 
is simple, reproducible, inexpensive. 

1.2. Patients and Methods: This non-randomized observational 
analytical retrospective study was performed for over 4 years in 
patients who underwent cervico-vaginal smears and HPV tests 
during gynecology consultation at the Private Hospital of West-
ern Paris (PHWP) in France. Patients with pathological smear and 
HPV positivity were directed to colposcopy biopsy. Cervical in-
traepithelial neoplasia (CIN) 2 and 3 lesions were treated by LEEP 
under local and ambulatory anesthesia. R environment and Excel 
version 2018 were used for statistical analysis.

1.3. Results: 167 pathological smear positive cases (13.17%) 
were sent for colposcopy biopsy. HPV16 was the most frequently 
encountered virus (80%). More than 50% of pathological smears 
showed low grade atypical squamous cells of undetermined sig-

nificance or low-grade squamous intraepithelial lesions/CIN 1 le-
sions (41.9%). Patients with high-grade squamous intraepithelial 
lesions (CIN 2 and 3) (7.7% cases) were treated with LEEP; 2 had 
adenocarcinoma in situ and 1 squamous cell cancer. The resection 
margins were healthy in 99% of cases; there were no surgical or 
anesthetic complications in our study and no recurrence was ob-
served in 4 years

1.4. Conclusion: Precancerous lesions (including CIN 2 and 3) 
of the cervix were treated by LEEP without complications or re-
currences in 4 years. This simple, reproducible, and affordable 
surgical technique could be taught and adapted in under-equipped 
parctices to reduce the incidence of invasive cervical cancer.

2. Introduction
Precancerous lesions of the cervix are asymptomatic. A distinction 
is made between low-grade (CIN I) and high-grade (CIN 2 and 3) 
lesions, as untreated high-grade lesions progress to invasive can-
cer [1,2]. Precancerous lesions are screened using cervico-vaginal 
(Papanicolaou) smears, colposcopy biopsy, and recently, by HPV 
tests. [1] 

More than 95% of patients treated for precancerous lesions have 
an excellent prognosis; progression to invasive cancer is extremely 
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rare in developed countries. 

The therapeutic arsenal is completed by excision methods that al-
low histological analysis. Electroresection with a LEEP and surgi-
cal conization with a cold scalpel, are used under highly regulated 
conditions for the treatment of CIN 2 and 3 lesions in cases where 
the endocervical junction zone cannot be visualized.

The World Health Organization (WHO) recommends two types of 
treatment in precancerous lesions: destructive cryotherapy, which 
does not allow histological analysis of the surgical specimen, and 
LEEP, which allows histological analysis of the sample.Complete 
excision of the lesion is achieved in 95% of cases. In this context, 
the WHO recommends the use of cryotherapy in low- and mid-
dle-income countries [7].

Cryotherapy is particularly useful in rural areas, where access to 
healthcare is limited. The procedure can be performed by staff with 
no specific training, and midwives or nurses can perform this pro-
cedure in the office [7].

LEEP is the reference technique for the treatment of precancerous 
lesions in developed countries [4,5,8,9]. It lasts for less than three 
minutes, inclusive of resection and hemostasis. As of 2022, less 
than 1% complications and 2% recurrences have been reported 
with this technique [12,13]. In developing countries, and particu-
larly in Africa, LEEP is used sparingly in major centers. LEEP 
needs qualified personnel, no pathologist access, a minimalistic 
technical platform, electric supply, and a generator. The occur-
rence of complications such as hemorrhage, which may lead to 
hysterectomy [14], has limited its widespread use and acceptance 
in low-income countries.

This study aims to show that LEEP is a simple affordable tech-
nique, with minimalist technical requirements, which can be per-
formed in developing countries with a trained personnel. 

3. Patients and Methods
This retrospective observational monocentric study was per-
formed at the PHWP in France between January 2019 and Decem-
ber 31, 2021. The cervico-vaginal smear (CVS) was performed in 
all women who attended for gynecological consultation based on 
the recommendations of the National Institute for the Fight against 
Cancer and High Autority of Health

Patients were invited for a colposcopy with directed biopsy in the 
event a pathological smear showed atypical squamous cells-can-
not exclude high grade lesions (ASC-H) or high-grade squamous 
intraepithelial lesion (HSIL) in the presence of HPV with high 
oncogenic risk. Colposcopy biopsy was performed according to 
the recommendations of the French Society of Colposcopy and 
Cervicovaginal Pathology and the International Federation of Col-
poscopy and Cervical Pathology.

After clearly identifying the junction zone with 2%acid acetic 
and the lugol ( or Shiller) test, one or more oriented biopsies were 

taken from the mapped lesions in each quadrant in the clockwise 
direction. In cases with positive biopsy results showing precan-
cerous lesions (high grade CIN 2, CIN 3, and occasionally multi-
focal CIN 1 with HPV positivity in women aged over 40 years), 
LEEP was offered on an outpatient basis under local anesthesia. 
The patient lay on the operating table in the lithotomy position; the 
cervix was preferably exposed using a Collin speculum. Local an-
esthesia was achieved by infiltrating the cervix with a solution of 
xylocaine and 1% adrenaline. Each quadrant of the cervix was in-
filtrated with 1 ml of the solution after aspiration with the syringe 
to exclude vessel puncture. The loop electrode was connected to 
the electrocautery appliance, which was in turn connected to the 
coagulation section generator. The size of the resection loop was 
selected according to the extent of the lesions; 3 sizes of Fischer 
excisors were available (small, medium, and large). The sample 
was sent to the Paris Institute of Pathology.

All patients were treated by the same practitioner, a member of the 
French Society of Colposcopy and Cervicovaginal Pathology and 
the colposcopy charter. 

Excel software (Version 2018) was used for presenting the data 
and calculating the results; R environment (version 4.0.3) was 
used for logistic regression. In cases where the variables of the 
models tested were significant at a threshold value of P<0.05% 
(Z-score test), the probability curve with its confidence interval 
was represented graphically.

4. Results
A total of 8416 patients were eligible for the screening smear; 1268 
underwent pathological smear examination, among whom 167 
(13.17%) were directed to colposcopy and biopsy. The biopsies 
represented 1.98% of all Pap smears taken during the study period.

4.1. Age

None of the patients aged less than 20 years had precancerous le-
sions in this cohort; CIN 1 lesions appeared after the age of 20 
years. Precancerous lesions were mainly found in women aged 
between 30 and 65 years, with a strong predominance between 45 
and 50 years. The average age of patients with CIN 3 was 44.72 
years. Except for 1 patient who was diagnosed with adenocarcino-
ma at the age of 28 years, cancer (including the 2 diagnosed cases 
of squamous cell and adenocarcinoma) was found to develop from 
the age of 66 years.

4.2. Parity

The average number of children among women in our cohort was 
2.1; multiparity was not observed.

4.3. Colposcopy Findings

The colposcopy data are shown in Figure 1. Almost half (49.10% 
[82 cases]) of colposcopy-directed biopsies showed no precan-
cerous lesions. These lesions were categorized as metaplasia (in 
34.73% [58 cases] of abnormal smears) and chronic cervicitis (in 
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14.37% [24 cases]).

Slightly more than 50% (85 cases) of pathological smears showed 
precancerous lesions; these were divided into low grade CIN (69 
[41.14%]) and high grade CIN (13 [7.78%]) lesions. We identified 
3 (1.79%) cases of cancer; 2 and 1 had adenocarcinomas in situ 
and invasive carcinoma of the cervix, respectively.

Table 1 shows the distribution of precancerous invasive cancer 
lesions, ECAD treatment and histopathological abnormalities by 
age group. Age before 60, menopausal and perimenopausal wom-
en were more represented.

Table 2 shows the distribution of patients according to postoper-
ative status, age and histopathological lesions. The metrorrhagia 
was related to the histopathological lesion CIN 3 + Koitocyte (Fig-
ure 2).

Precancerous lesions are asymptomatic. The FCV, colposcopy, and 
biopsy triad made it possible to clearly distinguish metaplastic and 
cervicitis type lesions of the cervix (49.10% [82 patients]) from 
precancerous lesions of the CIN type (50.90% of cases).

CIN type lesions were found in 73.91% of patients aged 20–40 
years. The 20–30-year age group contributed to more than a third 
of CIN 1 cases. Overall, 41.14% lesions were of the CIN 1 type. 
A total of 34.78% lesions were found in 24 patients aged 21 to 
30 years; this group contributed to 34.78% of all precancerous le-
sions. CIN 1 lesions were uncommon at the age of 60 years (7.2% 
cases in this study).

High-grade CIN 2 and 3 lesions (13 cases [7.78%]) were observed 
from the age of 31 years in this cohort; they were commonly found 
(in 91.66% of cases) from the age of 40 years.

Table 1: Distribution of precancerous lesions by age group

AGE
TYPES OF LESIONS

CONIZATION/ECAD TREATMENT Histopathology
CIN 1 CIN 2 CIN 3 INVASIVE AIS

20 to 30 years old 24       1    
31 to 35 years old 16 1 1     2 CIN 3
36 to 40 years old 11 1 2     3 CIN 2 AND CIN 3
41 to 45 years old 6   4     4 CIN 1 AND CIN 3
46 to 50 years old 7   3     3 CIN 3
51 to 60 years old 5   2     2 CIN 3 +HPV
61 to 65 years old 0 1 0     1 CIN 3
66 to 70 years old 0 0 0   1 1 AIS lesions
71 to 76 years old 0     1     INVASIVE CANCER

TOTAL 69 3 12 1 2 15  

Notes: 
Abbreviations: AIS, adenocarcinoma in situ; LEEP, loop electrosurgical excision procedure; HPV, human papilloma virus; CIN, cervical intraepithelial 
neoplasia

Figure 1: The colposcopy data

Type of HPV met
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Table 2: Histological results of LEEP

PATIENTS AGE TYPE OF LESIONS ELECTRO-
CONIZATION

HEALTHY 
MARGINS

HISTOPATHOLOGY
POST 
OPERATIVE 
FOLLOW-UPYES NO

MOG. 43 years CIN 1 extended

 

    CIN 2 simple

JAN. 52 years CIN 3 yes   CIN 3 simple

WOW. 46 years CIN 3 yes   CIN 3 simple

BES. 47 years CIN 1 + extended kys yes   CIN 3 simple

ALL. 31 years CIN 2 – CIN 3 yes   CIN 3 simple

ARVs. 66 years old CIN 3 + endocervical 
curettage yes   AIS simple

BOU. 54 years old CIN1 + extended HPV yes   CIN 2+HPV simple

DAN. 34 years old CIN1 + HPV yes   CIN 3 simple

KAR. 44 years CIN1 + HPV yes   CIN 3 simple

MAC. 41 years CIN 1 extended yes   CIN2-CIN 3 simple

RIC. 38 years old CIN 3 yes   CIN 3 simple

RIV. S 45 years old CIN 3 yes   CIN 3 simple

TAM. 50 years CIN 3 yes   CIN 3 simple

FLIGHT. 40 years CIN 1 + CIN 2 yes   CIN 2+HPV simple

SIL. 28 years old CIN 3 + koilocyte   Nope CIN 3+AIS metrorrhagia

Abbreviations: AIS, adenocarcinoma in situ; HPV, human papilloma virus; CIN, cervical intraepithelial neoplasia

Figure 2: Distribution of high-grade lesions

4.4. Type of HPV

HPV 16 and 18 were found in 80% and 20% of cases, respectively. 
HPV 16 and 18 were found in 45% of cases and HPV 33,38,17, 
and 52 were observed in less than 10% of cases (Figure 3).

CIN 3 was associated with adenocarcinoma in situ in a 28-year-
old pregnant patient. Cancer was not detected before the age of 20 
years in this cohort; squamous cell carcinoma was diagnosed from 
the age of 66 years. Among 8,648 patients who underwent a vag-
inal smear test, 1 had the human immunodeficiency virus (HIV).

4.5. Resection Margins

The diagnosis was revised in one case after analyzing the surgical 
margins. The multifocal CIN 2 lesion in this case extended to the 
4 quadrants and was located in the endocervix at more than 3 mm 
from the junction zone; this case was associated with positive re-
sults for HPV 16.

4.6. Cancer

Among 1268 pathological smears, 3 cases were diagnosed with 
cancer (ie, 0.23% and 1.79% of the biopsies); this included 2 ade-
nocarcinoma in situ and 1 invasive squamous cell cancer.
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Figure 3: Types of HPV	

4.6.1. Adenocarcinoma in Situ: The case histories of the 2 pa-
tients (28- and 70-year-old patients) diagnosed with adenocarci-
noma in situ.

4.6.2.Squamous Cell Carcinoma: The stage IIa invasive squa-
mous cell carcinoma that was found in a 73-year-old woman would 
have been diagnosed with the naked eye even without colposcopy. 
One patient did not undergo gynecological examination for more 
than 5 years; her gynecologist had retired and she no longer con-
sider the need to have medical follow-up because of her age.

She had invasive cancer that was found to be of stage IIa at diagno-
sis. Biopsies outcomes during colposcopy confirmed the presence 
of squamous invasiveness, which constitutes an absolute contrain-
dication to LEEP and conization. The patient underwent conven-
tional surgery and radiotherapy.

4.7. ECAD complications during the study period

No complications related to LEEP were observed during the study 
period.

4.8. Recurrence 

No recurrence or progression to high-grade lesions was observed 
until December 31, 2021 (Figure 4).

5. Discussion
Cervical cancer is a global public health concern, with one woman 
dying from the disease every 2 minutes. As it is a preventable dis-
ease, the Director-General of the WHO announced a call to action 
for cervical cancer elimination in 2018. [15]

According to the WHO, more than 90% of the 311,000 deaths in 
that year occurred in low-income or middle-income countries. [15] 
Therefore, there is an immediate need to prevent, detect, diagnose, 
and treat precursor lesions of cervical cancer at the institutional, 
non-institutional, and population level.

Our study initially focused on 1268 pathological smears; 167 
smears were eligible to colposcopy biopsies. Overall, 85 patients 
had precancerous lesions; 41.14% and 9.58% of cases showed low 
grade (CIN 1) and high grade (CIN 2 and 3) intraepithelial lesions, 
respectively. Our patients were young. However, no cases showed 
any cervical pathology before 20 years-old.

The 20-40 year-old age group comprised 35.5% of patients in 
this cohort. This finding corroborates with most studies, [1–3,16] 
which found precancerous lesions to affect women after the age of 
25 years-old and cancers those over 60 years.

In developing countries, cervical cancer is diagnosed in advanced 
stages among women of young age. In a collaborative study on 
the diagnosis and treatment of cervical cancer, Chirenje et al [17] 
found that cancers of the cervix represent 80% of all admissions 
for gynecological cancers in several countries of eastern, central, 
and southern Africa, with a peak incidence at 45 years. More than 
50% of patients have invasive cancer exceeding stage II or even 
stage III on admission.

This observation by Chirenje et al suggests that young patients 
aged under 50 years drive invasive cancer cases. Mutombo et al 
[18] also observed that 3878 cancers occur each year in the Dem-
ocratic Republic of Congo, with an average age of less than 50 
years. These results contrast with those from developed countries 
(and from our cohort) where cancer is a disease of those aged over 
60 years; cervical cancer is therefore an older women disease in 
developed countries. [9,15]

Figure 4: Diathermy electroresection

The results colposcopy
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This cancer is on the rise in sub-Saharan Africa and aggravated 
by HIV. [15] The cervical cancer morbidity and mortality have 
decreased remarkably in developed countries where organized 
screening is performed. [15,16,19] Mboumba et al, [20] Okonofua 
et al, [21] Chirenje et al, [17] Moukassa et al, [16] Mutombo et al 
[18], and the WHO report the need to increase investment to diag-
nose and treat cervical cancer in developing countries, particularly 
in sub-Saharan Africa. Cervical pathologies prevention implies the 
vaccination against HPV coupled with sexually transmitted infec-
tions prevention towards young people via all information chan-
nels (press, social media, NGOs and television), particularly in all 
places used by this population including urban areas, churches, 
schools and universities. Lack of prevention and late diagnosis of 
these cervical lesions lead to invasive cancers.

Three therapeutic methods are usually used to treat precancerous 
lesions: [9] cryotherapy, LEEP, and cold conization. In our study, 
we used LEEP; it offers the indisputable advantage of removing 
affected cervical tissue in the form of a cone for histological eval-
uation. [16,19] This procedure is generally performed under local 
anesthesia on an outpatient basis in more than 95% of cases. [4] In 
our study, all patients were treated on an outpatient basis and 97% 
received local anesthesia. Described by Baggisch and advocated 
by Boulanger and Mergui [3,22], LEEP reduces the costs related to 
hospitalization, personnel, and equipment. [3–5,22] LEEP can be 
performed in technologically less-equipped and low income coun-
tries with just electricity supply, an electroresection probe and an 
electrocoagulation generator.

Our team, located in a developed country, has 4 operators: sur-
geon, dresser (operating theater nurse), anesthetist or nurse anes-
thetist supervised by the anesthetist, and occasionally one or two 
internship trainees.

All patients underwent satisfactory and complete resection with 
healthy margins and a 3-year cure rate of 98%. This result corrob-
orates various studies. In 1984, Boulanger et al noted a success 
rate of 94%, [22] and in 1989, Prendiville et al obtained success in 
95% cases. Mergui et al [23] reported a success rate of 97% in their 
cohort of 185 patients treated by electroresection; 171 (92.4%) pa-
tients had undergone sano resection. 

Sano resection (in a healthy zone), which offers better results thanks 
to slightly larger electro cones adapted to the size of the lesions, is 
considered successful when the histological analysis demonstrates 
the operative margin to be away from the border of the cervical 
lesions ; this technical improvement help colposcopists to perform 
electro resections offering a higher success rates (SFCPV congress 
of January 10, 2019) [24]. Superior quality colposcopy also offers 
good histological biopsy results with the possibility to avoid elec-
troresection of immature metaplastic lesions which may be falsely 
interpreted as being atypical. In their study i Burkina Faso, [14] 
Milogo et al found that the LEEP specimen showed normal cervix 
histology in 20% cases; this proportion was considerably higher 

than that reported in the literature. [1,2,5,8,22] In the young wom-
en planning group to become pregnant, the treatment of 20% of 
cases with a normal cervix appears to be excessive.

New generators, which deliver sectional high-frequency currents 
that do not carbonize the tissue, allow reliable pathological inter-
pretation during LEEP performance. Successful LEEP depends on 
the height of the resection cone, passage in the healthy zone, no or 
few complications, and resection under colonoscopic control  [8].
We did not use intraoperative or postoperative antibiotic therapy 
in the 15 resection procedures; follow-up for 4 years showed no 
cases of recurrence. CIN 2 lesions persisted in 2% of cases where 
resections were performed for high-grade lesions. In this context, 
the literature indicates a recurrence rate ranging from 2 to 5% de-
pending on team expertise. [3,8,16,23]

Previous studies report a considerably low complication rate of 
less than 1% in patients treated with ECAD; as we observed no 
complications, this rate was slightly higher than ours.

Our complication rates contrast with those reported in the literature 
from Africa. The study performed in Burkina Faso by Milogo et 
al [14] found that 54.85% of 237 cases with precancerous lesions 
benefited from LEEP. The authors observed a complication rate of 
63.8% with profuse bleeding in 26.5%, infection of the resection 
area in 26.5%, and hysterectomy for hemostasis. These outcomes 
may explain why cryotherapy is preferred in first instance in devel-
oping countries, particularly in sub-Saharan Africa. [7,25]

Cryotherapy advantage lies in an outpatient performance, without 
anesthesia, particularly in rural areas where medical follow-up is 
difficult. [7] The major drawback of this technique is the absence 
of histological analysis. 

In a study of 21 cases treated by cryotherapy in Yaoundé, Ndoua 
et al [25] observed cure and late complications rates of 95.2% 
and 66.7%, respectively. Although bleeding and hydrorrhea were 
among the reported complications, stenosis was not observed. The 
authors do not specify whether high-grade CIN 2 or CIN3 lesions 
were treated using cryotherapy; however, they recommend the use 
of cryotherapy for treating all precancerous lesions.

In a study located in Abidjan, Aka and Coll [6] observed a sig-
nificantly higher risk of recurrence with cryotherapy compared to 
LEEP (by 5.96%). This risk was more significant among women 
carrying HIV (by 2.85%).

Based on the WHO cryotherapy guidelines regarding cervical ep-
ithelial neoplasia, [15] cryotherapy is performed in women with 
CIN 1; these patients have low-grade lesions confirmed by histol-
ogy and test positive on screening without histological confirma-
tion. The expert group recognizes that ablation without histologi-
cal confirmation is not very satisfactory. [15]

We do not use cryotherapy in our practice; CO2 laser is used instead 
for low and high grade lesions in developed country. The laser is 
particularly of interest concerning young women of childbearing 
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age because the majority of low-grade lesions are observed among 
them. This is currently accepted that low-grade lesions regress in 
20% of cases; CO2 laser is indicated in persistent CIN 1 in young 
women with a well-visualized junction zone cases, which presup-
poses colposcopy with examination of the vagina. 

The use of electrocoagulation to treat precancerous lesions ap-
pears to be as effective and less expensive than cryotherapy. Nev-
ertheless, our study has certain limitations.First, the study had a 
retrospective design, and was conducted in France and not in a 
developing country where electricity supply can be a challenge. 
Second, the study was monocentric and performed by the same 
trained team. The patient proceeded through screening via the 
stages of FCV, HPV typing, colposcopy biopsy, LEEP, histological 
evaluation of the surgical specimen, and post operative follow-up. 
Finally, this study had a small sample size. And yet, we believe 
that the study, even modestly, help discover LEEP’s strengths and 
advantages: a simple reproducible operative technique, with ba-
sic equipment, which can be performed on an outpatient basis un-
der local anesthesia. Therefore, under-equipped countries such as 
sub-Saharan Africa ones can use LEEP with a trained personnel. 
In that study, the author has adapted techniques used in developed 
countries to developing countries.

A previous article published on gynecological endoscopy sup-
ports this observation. [26] The practice of endoscopic surgery 
was almost non-existent in sub-Saharan Africa in the 1990s. As 
the equipment was expensive, endoscopic surgery usefulness 
was questioned: technical platforms were obsolete, and there 
were significant risks of complications in the absence of trained 
key personnel. [26]. If performed by trained practitioners, oper-
ative complications from LEEP are expected to be considerably 
low; [1,2,9,22,27] as shown in the literature and our study. The 
risk-benefit ratio outcomes after complete excision of the lesion 
(in terms of progression to invasive cancer) meets the public health 
objective of cervical cancer morbidity and mortality reduction, and 
inverts the incidence curve.

6. Conclusion
Our study found that LEEP successfully treated high-grade pre-
cancerous lesions of the cervix without complications and recur-
rence for over 4 years. In light of the advantages of LEEP, it may 
be used as the initial treatment for all high-grade lesions in coun-
tries with low technology.

7. Disclosure
7.1. Ethics approval and informed consent

Dr. Olivier GONTIER, Resuscitator, Chairman of the Ethics Com-
mittee of the West Paris Private Hospital, allowed the publication 
of the results of the clinical study conducted by Dr.Olivier PAM-
BOU and his team after noting the protection of data and protocols 
of the establishment, including the patient’s charter and the ab-
sence of conflicts of interest. 

7.2. Competing Interests

The authors report no conflicts of interest in relation to this work.

7.3. Recommendations

LEEP technique trainings need to be organized for colposcopy 
trainers in reference centers in developing countries; WHO and 
UNDP, to be incorporated into programs designed to fight cervical 
cancer.

7.4. Consent for the Publication

Patients have given their informed consent for the publication of 
their case details and accompanying images.
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