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Introduction
High grade cervical intraepithelial neoplasia CIN 2+ is a pre-
cancerous state with the low  expectation of spontaneous 
regression and high probability of progression into invasive cancer. 
That's why in case of СIN2+�lesions  the treatment is provided 
(Winer et al., 2005)(McCredie et al., 2008). The Ablative or 
excisional treatment are provided as the conservative methods of 
treatment for precancerous lesions. The advantage is given to the 
excisional treatment as far as the procedure itself is simple, it is 
financially favourable, manipulation is performed in outpatient 
scenario and histogorphological examination of excised tissue is 
possible (Sun et al., 2012) (Prendiville, 2009). The Loop 
Electrosurgical Excision Procedure (LEEP) of the cervix, as the kind 
of conservative procedure for treatment of CIN, taking into 
account its advantages in comparison to the ablative and cold 
knife conization procedures, has been popular since 1990.  The 
manipulation allows removing the transformation zone with the  
minimal thermal damages of tissues.

It should be noted that despite the high efficiency of conservative 
treatment, the treated women still remain under high risk of 
developing invasive cancer in comparison to the woman of the 
general population of screening. This is determined by to the 
existence of residual/recurrent diseases following the treatment 
(van der Heijden, Lopes, Bryant, Bekkers, & Galaal, 2015). The risk 
of residual disease may vary from 5% to 30% (Fuste et al., 2009) 
(Nuovo, Melnikow, Willan, & Chan, 2000). The majority of residual 
diseases are detected  during 24 months post  treatment (Kocken 
et al., 2011). There are some data, according to which the risk of 
persistent lesions exists during 10-20 years (Melnikow, McGahan, 
Sawaya, Ehlen, & Coldman, 2009). The likelihood of residual lesion 
is higher after the incomplete excision  (In case of positive margins ) 
(Ghaem-Maghami et al., 2007) 

In Georgian National Screening Center (GNSC) the treatment of 
precancerous conditions provided by LEEP. Suspicious on High 
Grade SIL based on the cytology (ASC-H, HSIL) and colposcopy 
GR2, or punch biopsy CIN2+ as well as persistence of CIN1 more 
than 2 years and/or CIN localization into cervical canal are 
considered as indication for LEEP procedures.

This study was conducted to determine the efficacy of LEEP in 
Georgian National Screening Center and clinicopathologic 
predictors of residual disease in woman who had high grade CIN. 

Target group and research methodology: 
A retrospective analysis was used to examine woman who 
underwent LEEP for CIN at Georgian national screening center 
between 2012-2016 years. In total, 613 patients underwent LEEP 
for CIN during the study period. In this group of patients CIN2+ 
was observed in 285 women including 12 women with invasive 
carcinoma and 1 woman with adenocarcinoma. 15 woman 
underwent a hysterectomy during the study period and 45 had no 
or only one follow-up visit after LEEP. Finally 223 patients satisfied 
the inclusion criteria. 

The definition of residual/recurrent disease during follow-up was 
biopsy proven CIN1 or worse, using punch or re -LEEP specimen. 
Woman with two consecutive negative cytology smears and 
normal colposcopy findings were considered negative for 
residual/recurrent lesion. In all cases conventional Pap smear test 
was performed. Diagnoses were classified as negative for 
intraepithelial lesion or malignancy (NILM), atypical squamous cells 
of undetermined significance (ASCUS), low grade squamous 
intraepithelial lesion (LSIL), atypical squamous cells ,cannot 
exclude high-grade squamous intraepithelial lesion (ASC-H), high 
grade squamous intraepithelial lesion (HSIL). The results of 
cytological examinations were grouped into two categories: low 
grade cytological abnormalities, including NILM, ASCUS, LSIL and 
high grade  cytological abnormalities, including ASC-H, HSIL. 

Colposcopy with or without biopsy were performed in all cases. 
After applying acetic acid to the cervix, the colposcopist inspected 
the cervix and identified the squamous columnar junction (SCJ) 
and transformation zone. The IFCPC 2011 nomenclature was used 
to grade colposcopic lesions. Colposcopic impressions were 
classified as normal, GR1 (low grade SIL), GR2 (high-grade SIL), or 
cancer. All LEEP specimens were evaluated by an experienced 
pathologist. The pathological report described the severity of 
disease, margin status and glandular involvement.

Statistical analyses were performed using SPSS version 21,0. Data 
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Background: The purpose of this study was to evaluate the efficacy of excisional treatment and determining the main risk factors 
for prediction of residual/recurrent disease in patients with high-grade cervical intraepithelial neoplasia. 
Methods: We retrospectively analyzed 613 patients, who underwent excisional treatment of the cervix (LEEP) In Georgian 
national screening center (GNSC). Follow-up observation after the treatment was conducted 3 times, to 223 women during two ≥ 
years period, following the treatment. Follow-up was performed by Pap smear test, colposcopy and histamorphological 
examinations.
Results: Forty one (18.4%) of 223 patients had residual/recurrent lesion during follow-up. According to univariate analysis the 
patient's age  (p<0,01) OR 3,2 (95% CI 1,3-8,4), transformation zone type III  (p<0,01) OR 5,0 (95%CI 2,1-11,5), endocervical 
gland involvement  (p<0,01) OR 6,2 (95%CI 2,7 - 15,1 ), smoking status (p<0,001) OR 7,7 (95% CI 3,336-17,8), major abnormal 
cytology (p<0.05) OR 2.72 (95% CI 0.963-9.512) were significant risk factors for residual/recurrent disease. However, gravidity, 
parity, severity of disease and positive margins  were not relevant factors for the residual/recurrent disease (P>0,05).  
Conclusion: Patients with older age, glandular involvement, TZ type III, smokers should be identified for close surveillance and 
monitoring. Consideration and implementation of these predictive factors in patient surveillance protocol will allow avoiding 
delayed treatment or overtreatment.
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were analyzed using Fisher's exact test and logistic regression 
analysis. By using descriptive indices, we determined the 
sensitivity, specificity, positive and negative predictive value of  risk 
factors in patients with residual diseases. P value <0.05 considered 
to be statistically significant.

Results:
The average age of the investigated women  was 41  years (from 
25 to 60 years). 

Forty one (18.4%) of 223 patients had residual/recurrent lesion 
during follow-up. Residual or recurrent lesions included CIN1 12 
(5.4%) and CIN2+ 29 (13.0%). The research data were obtained 
by punch biopsy in 11 cases, and by repeated excisional treatment 
in 30 cases. The results of histomorphological examinations were 
distributed as follows (Fig.1). 

Figure 1. 

Table 1 shows the risk factors for residual /recurrent disease, 
analyzed using logistic regression. According to our study patient's 
age 40 Se: 75,7 %, Sp: 50,5%, PPV:18,6 %, NPV: 93,3% ≥ 
(p<0,01) OR 3,19 (95% CI 1,3-8,4), transformation zone type III 
Se: 67,0%, Sp: 69,1%, PPV: 25,0%, NPV:93,7% (p<0,01) 5,0 
(95%CI 2,1-11,5), glandular involvement Se: 69,0 % Sp: 73,7%, 
PPV :28,2%, NPV: 94,1% (p<0,01) OR 6,2 (95%CI 2,7 - 15,1 ), 
smoking status Se: 61,1 % Sp: 82,2% , PPV: 34,6 %, NPV: 93,6 % 
(p<0,001) OR 7,7 (95% CI 3,3-17,8) and high grade cytology 
p<0.05 OR2.72 95%CI 0.963-9.512) are the significant risk 
factors for the prediction of the residual/recurrent lesion. 
However, gravidity Se: 34.4%; Sp: 70.1%; PPV 13.1%; NPV 
89.2% P>0.05 parity Se: 31.0%; Sp: 66.3%; PPV: 10.7%; NPV: 
88.1% P>0.05 , severity of disease Se: 58.6%; Sp: 56.1%; PPV: 
16.6%; NPV 90.0% , positive margins Se: 20.6%, Sp: 81.9%; PPV 
14.6%, NPV 87.3% p>0.05 were not relevant factors for 
residual/recurrent disease. 

Table 1. Logistic regression analysis of risk factors predicting 
residual/recurrent disease

Discussion 
Cervical cancer screening and treatment of precancerous lesions 
significantly reduces the risk of cervical cancer (Smith et al., 
2017).The risk of invasive cervical cancer among treated woman is 
about five times greater than that among the general population, 
the possible reason for this may be poor long-term follow-up. 
(Soutter et al., 1997)(Strander, Andersson-Ellström, Milsom, & 
Sparén, 2007) (Rebolj et al., 2012). 

According to our research, the CIN lesion following the excisional 
treatment, was reported in 18,4% of patients in�total� (CIN2�+�
13.0%,� CIN1� 5.4%),� while� if� we� consider� СIN2+� dysplasia,�
defined� by histomorphological research, as the true residual 
lesion, then the percentage rate of residual disease is 13,0%. The 
CIN1 lesion following the treatment may be the result of repeated 
HPV infection rather than the residual lesion, although it is 
noteworthy that often low grade and high grade dysplasia is 
combined in one lesion (Park et al., 2009). This finding is similar to 
the reported incidence in previous studies. (Alonso et al., 
2006)(Lubrano et al., 2012)(Zappacosta et al., 2013). Such 
number of residual lesions then again underlines the necessity of 
the follow up research According to Georgian national screening 
guideline post-treatment management option for woman with 
high grade CIN include Pap smear test and colposcopy at 6 month. 
According to our study sensitivity of Pap smear cytology before 
and after treatment is nearly similar (83.4 % vs 82.8% ), sensitivity 
of colposcopy is much more higher before treatment 83,3% than 
after treatment 62.1%. All the above listed outlines the need for  
high sensitivity screening test for the detection of residual lesion. 
The HPV DNA test is suggested today as such test.(Ryu, Nam, 
Kwak, Kim, & Jeon, 2012)(Zielinski et al., 2004) A number of 
studies have established high-sensitivity and high-specificity of 
HPV test, compared to cytological and colposcopy studies, for the 
detection of the residual lesions during the follow up observations 
(Baloglu, Uysal, Bezircioglu, Bicer, & Inci, 2010)(Duesing et al., 
2012).

According to the published literature,risk factors related to CIN 
residual/recurrent disease after LEEP may include: age, cytologic 
grade (Fu et al., 2015), HPV viral load before and after surgery 
(Alonso et al., 2006)(Ayhan, Tuncer, Reyhan, Kuscu, & Dursun, 
2016), endocervical involvement (Papoutsis et al., year) and 
transformation zone type III(Del Mistro et al., 2015). The majority 
of authors agree that one of the main predictors of residual lesion 
is margin involvement (Lu et al., 2006) (Serati et al., 2012)

According to our study patient's age (p<0,01) OR 3,19 (95% CI 
1,3-8,4), types of the transformation zone type III (p<0,01) OR 5,0 
(95%CI 2,1-11,5), glandular involvement (p<0,01) OR 6,2 (95%CI 
2,7 - 15,1 ), smoking status (p<0.01) OR 7,7 (95% CI 3,3-17,8), 
high grade cytology p<0.05 OR2.72 95% CI 0.963-9.512) are the 
significant risk factors for the prediction of the residual/recurrent 
lesion. Smokers have greater risk of recurrence than nonsmokers, 
this may be the previously unrecognized risk factor. Positive cone 
margins does not represent an important risk factor for the 
prediction of the residual lesion. 

Parameter No. Recurrence Odds ratio (95% CI) P -value

Age (yr) 3.19 (1.335-8.38)  0,0034

≤40
>40

105
118

7 
22

Gravidity Variable removed  0,2

≤ 3
>3

157
66

19
10

Parity Variable removed  0,3

≤ 2
> 2

148
75

20
9

TZ type 4.96 (2.125-11.54 ) 0,00003

TZ 1 2
TZ 3

143
80

9
20

  

Glandular 
involvement 

6.17 (2.67 - 15.1) 0,00000
4

No
Yes

152
71

9
20

 

Margin 
involvement

Variable removed  0,3

No
Yes

182
41

23
6

Smoking 7.70 (3.336-17.77) <0.0000
01

No
Yes

171
 52

11
18

Morphology 1.81 (0.818-4.101)  0.06

CIN2
CIN3

121
102

12
17

PAP test 2.72 (0.963-9.512)  0.031

Low grade
High grade

63
160

4
25
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Patients with older age, glandular involvement, TZ type III, smokers 
should be identified for close surveillance and monitoring 
Consideration and implementation of these predictive factors will 
allow avoiding delayed treatment or overtreatment within the 
patient surveillance protocol.
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