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Abstract 
Background: Cervical cancer is the third most common cancer worldwide, and 80% of cases occur 
in the developing world. A critical component of effective cervical cancer screening programs is 
the ability to offer women appropriate and effective treatment for cervical intra epithelial neopla-
sia (CIN). Objectives: This study aimed at assessing the primary experience of management of CIN 
by Loop Electrosurgical Excision Procedure (LEEP) in a low resource country. Methods: We carried 
out a descriptive cross sectional study at the Yaoundé General Hospital in Cameroon. Results: 
Twenty three cases of CIN were treated by LEEP. Mean age of patients was 40.5 ± 9.9 years. Six 
(26.1%) patients were infected by the Human Immunodeficiency Virus (HIV). LEEP was indicated 
in 21 (91.30%) cases for CIN2 and CIN3. The mean duration of the surgical procedure was 10 ± 3 
minutes. There was one (4.3%) complication (persistent cervical bleeding). Surgical margins were 
negative for dysplasia or invasive carcinoma in 18 (78.26%) cases and non-applicable in 5 
(21.73%) cases (thermal artefacts of margins and cervicitis without CIN). One patient with micro 
invasive carcinoma on post-operative histology was treated by total hysterectomy. Cervical cytol-
ogy was normal at 6 months post LEEP for 15 cases out of 16 (93.8%) patients who performed the 
test. One woman achieved pregnancy and delivered a term baby. Conclusion: Treatment of CIN by 
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LEEP is feasible, safe and effective in our setting. 
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1. Introduction 
Cervical cancer is the third most common cancer worldwide, and 80% of cases occur in the developing world. It 
is the leading cause of death from cancer among women in developing countries, where it causes about 190,000 
deaths each year [1]. According to the World Health Organisation, rates of the cervical cancer are highest in 
South and Central America, sub-Saharan Africa, and south and south-east Asia, where it is the most or second 
most common cancer among women [2]. In Cameroon, according to GLOBOCAN 2012 estimation, cervical 
cancer is the second gynecologic cancer after breast cancer. There were 1993 new cases in 2012 with a crude 
rate of 19.4 per 100,000 women [3]. 

In developed countries, initiation and sustenance of cervical cytology programmes involving the screening of 
sexually active women annually, or once in every 2 to 5 years, have resulted in a large decline in cervical cancer 
incidence and mortality over the last 40 to 50 years [2]. The aim of these screening programmes is to detect cer-
vical intra epithelial neoplasia (CIN) and to treat them before they progress to invasive cancer [2]. A critical 
component of effective cervical cancer screening programs is the ability to offer women appropriate, effective 
treatment for precancerous cervical lesions, thereby reducing overall cervical cancer incidence and mortality [4]. 
There are several options available for treating precancerous lesions. Ablative methods, such as cryotherapy, 
cold coagulation, laser vaporization, and electrosurgery (cauterization), destroy the abnormal cervical tissue. 
Excisional methods, such as Loop Electrosurgical Excision Procedure (LEEP), remove the abnormal tissues. In 
many developing countries, however, clinicians must still rely on inpatient methods such as cone biopsy and 
hysterectomy to treat dysplasia. Although LEEP involves more equipment and supplies, it removes diseased tis-
sue and provides a tissue specimen for analysis, reducing the possibility of overlooking invasive cancer [5]. This 
study’s aim was to assess the primary results of our series of 23 cases of CIN treated by LEEP at the Yaoundé 
General Hospital in Cameroon. 

2. Methods 
We carried out a cross sectional study at the Gynecology/Obstetrics unit of the Yaoundé General Hospital. The 
period of study was from January 10, 2013 to February 26, 2015. Institutional ethical clearances were obtained. 
We retrieved all complete files of women who underwent LEEP for cervical intra epithelial neoplasia. The fol-
lowing data were collected using a pretested anonymous technical form: age, parity, age at first sexual inter-
course, cumulated number of male sexual partners, HIV serology, pre-operative histological diagnosis (cervical 
biopsy specimen), type of anaesthesia, duration of surgery, post-operative histological diagnosis (LEEP speci-
men), histological status of surgical margins, post-operative complications, surgical wound healing (at 6 weeks 
and at 3 months), and post-operative cervical cytology (pap smear) at 6, 12 and 18 months. Descriptive statistics 
were computed using Microsoft excel 2007 software.  

3. Results 
Twenty three cases of cervical dysplasia manage by LEEP in our institution were included in this study. Mean 
age of patients who underwent LEEP was 40.5 ± 9.9 years. Mean parity was 3.2 ± 2.4 term deliveries. Mean 
cumulated number of male sexual partners was 4 ± 2. Six cases out of 23 (26.1%) were women infected by the 
Human Immunodeficiency Virus (HIV).The patients in this study had not realized the test of human papilloma 
virus (HPV). The moderate cervical intra epithelial neoplasia (CIN2) and severe cervical intra epithelial neopla-
sia (CIN3) were the main indications (21/23 cases) for LEEP (Table 1). All cases of LEEP were performed un-
der general anaesthesia. The mean duration of the surgical procedure was 10 minutes +/− 3. Figure 1 shows the  
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Figure 1. A view of the surgical table in the LEEP.                        

 
Table 1. Distribution of patients with respect to the indication for Loop Electro- 
surgical Excision Procedure.                                           

Indications for LEEP 
Patients treated by LEEP, N = 23 

n % 

Persistent CIN1 1 4.34 

CNI2 10 43.47 

CIN3 11 47.82 

Normal histology with HSIL 
at cytology 1 4.34 

LEEP: Loop Electrosurgical Excision Procedure; CIN: Cervical Intraepithelial Neoplasia; 
HSIL: High-grade Squamous Intraepithelial Lesion. 

 
instruments that we used to perform LEEP. Figure 2 shows the aspects of cervix before and after LEEP and 
cervix specimen of LEEP. Only one out of 23 (4.3%) women had slight, persistent bleeding of the cervix imme-
diately after conisation as complication. This bleeding was promptly treated by one point of suture ligation. The 
duration of hospital stay was one day for all women. 

Table 2 shows the post-operative histology. Seven of the 10 cases (70%) of CIN2 and 6 of the 10 cases of 
CIN3 at pre-operative histology were confirmed at postoperative histology. Operative margins were dysplasia 
free in 18 (78.26%) cases and non-applicable in 5 (21.73%) cases due to the moderate or severe thermal arte-
facts in 2 cases, and cervicitis without dysplasia in 3 cases.  

No infection or haemorrhage was noted during the follow up. Complete cervical wound healing was achieved 
in all participants within 12 weeks following LEEP. No case of cervical stenosis was recorded. Cervical cytol-
ogy was normal at 6 months post LEEP for 15 cases out of 16 (93.8%) patients who performed the test. One 
woman had ASCUS (Atypical Squamous Cells of Unknown Significance) which was normal at 12 months fol-
lowing LEEP. One woman achieved pregnancy and delivery a term baby. One woman with micro-invasive cer-
vical carcinoma at post-operative histology with surgical margins non applicable underwent total abdominal 
hysterectomy and the post-operative histology was normal. 

4. Discussion 
The mean age (40.5 ± 9.9 years) of women undergoing LEEP in our series is similar to a previous study in rural 
Cameroon (40.0 years) [6]. The mean age of patients with CIN in this study is consistent with 46 to 53 years of 
mean age at diagnosis of cervical cancer reported in Cameroon, assuming a latency of 10 - 15 years between 
CIN and cancer [7]-[10]. The mean parity of women in our study was 3.2 ± 2.4. This result is close to mean par-
ity of five reported by Nkegoum et al. in 92% of 946 Cameroonian women with CIN in their study [11].  
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Figure 2. (A) Cervix before LEEP, (B) cervix after LEEP; (C) cervix specimen of LEEP 
References.                                                                    

 
Table 2. Distribution of patients with respect to post-operative histology.                       

Post-operative histology 
Patients treated by LEEP; N = 23 

n % 

Cervicitis without dysplasia 3 13.04 

CIN1 6 26.08 

CNI2 7 30.43 

CIN3 6 26.08 

Micro invasive carcinoma 1 4.34 

Operative margins   

Negative 18 78.26% 

Non applicable 5 21.73% 

LEEP: Loop Electrosurgical Excision Procedure; CIN: Cervical Intraepithelial Neoplasia. 
 

Several studies have found that HIV infected women are at higher risk of cervical precancerous lesions than 
those without infection, with Odds Ratios in the range of 4.1 to 11.0 [12]-[14]. Indeed it is thought that the im-
mune impairment due to HIV infection will lead to the persistence of Human Papilloma Virus’s infection which 
in turn will lead to precancerous lesions of the cervix [15]. In accordance with the data in literature, this study 
revealed a higher prevalence of HIV infection (26.1%) among patients with CIN than the national HIV preva-
lence among adult women estimated to 5.6% [16]. Hence, there is need to improve the cervical cancer screening 
among HIV infected women.  

In developing countries, intra epithelial neoplasia is often treated with aggressive approaches such as cone 
biopsy or hysterectomy rather than with more appropriate outpatient approaches such as LEEP or cryotherapy 
[5]. Our study demonstrated that LEEP can be performed in our setting successfully in the treatment of cervical 
intra epithelial neoplasia. Excisional treatment methods such as LEEP have the advantage of providing tissue 
specimens for histopathological diagnosis, thereby reducing the possibilities of incomplete eradication of pre-
cancerous cells [4]. In this study, post-operative histology of one case of LEEP revealed micro invasive carci-
noma which was treated by total hysterectomy. LEEP can be done as an office procedure under local anesthesia 
[17]. In our institution, all cases of LEEP were done as inpatient under general anesthesia. This could be ex-
plained by the fact that this technique had just been introduced in our practice and the team needed to acquire an 
experience before moving to a more simplified procedure as outpatient. The other reason could be the difficulty 
for some patients in the context of developing countries to return to the hospital at any time if there is an imme-
diate complication. Complications are not common following LEEP and occur in about 1% to 2% of women. 
These may include excessive bleeding, infection, or narrowing (stenosis) of the cervical os [18]. Only one 
woman (4.3%) had a complication and it was an early post-operative bleeding. The rate of bleeding as acompli-
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cation in this study is similar to the 4.9% and 5.4% reported by other authors [17]-[19].  
One limit of this study is the small sample size which can constitute a selection bias. However, the merit of 

this study is to provide an idea about the feasibility of the treatment of CIN by LEEP in low resource setting. 

5. Conclusion  
The results of this study show that treatment of CIN by LEEP is feasible, safe and effective in our setting. 
However, adequate training is essential to ensure effective treatment. 
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