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INTRODUCTION
Ablative and excisional treatment represent the two 
forms of outpatient surgical treatment of low- and 
high grade squamous intraepithelial lesion (LSIL, HSIL). 
LSIL covers the condition previously known as cervical 
intraepithelial neoplasia grades 1 (CIN 1) and HSIL 
covers the conditions known as cervical intraepithelial 
neoplasia grades 2 and 3 (CIN 2 and CIN 3)

While ablative methods destroy the affected cervical 
tissue, excisional methods remove the affected tissue 
and provide preparation for histological examination 
[1]. Ablative methods include cryotherapy, laser abla-
tion, electrocoagulation and cold coagulation [2 – 12].

Excisional methods include scalpel conization, elec-
troconization (loop electrosurgical conization), elec-
trosurgical excision procedures - loop electrosurgical 

excision procedure or large loop excision of the trans-
formation zone (LEEP or LLETZ), laser conization and 
electrosurgical needle conization. LEEP uses wire loop 
electrodes and electrosurgical cylindrical excision with 
long-armed loop electrodes to remove cells and tissue) 
and this is the most common technique for outpatient 
treatment of LSIL and HSIL [13 – 18]. 

The most common excisional methods are laser cone 
biopsy and LLETZ. Excisional techniques offer the fol-
lowing advantages: they provide histological material 
for pathological evaluation and determine the extent of 
the disease; in many cases, they are not only a diagnos-
tic method but curative, and are performed with local 
analgesia. LLETZ has become the standard-of-care for 
cervical premalignant lesions in many clinics. Because 
it preserves the reproductive function of the cervix, it 
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is suitable for patients who wish to retain fertility [19]. 
One drawback of LLETZ is the potential for thermal 
damage to the resection lines. This occurs due to the 
simultaneous use of coagulation and cutting modes 
during LLETZ. 

In some cases, this can result in uncertainty for the his-
topathologist regarding the resection-line involvement 
in the dysplastic process. Both ablative and excisional 
methods are similarly effective – approximately 90% 
elimination of CIN lesions and reducing the risk of fu-
ture invasive cervical cancer [1]. The choice of ablation 
versus excision is based on many factors, such as the 
severity of the disease, visibility of the squamocolum-
nar junction (SCJ), lesion size, and gland involvement. 
Excisional treatment is recommended when a glandular 
or invasive squamous lesion is suspected or when the 

patient does not meet the criteria for ablative therapy. 
Indications for excisional therapy are: suspected micro-
invasion, unsatisfactory colposcopy (the transformation 
zone is not fully visualized), lesion extending into the 
endocervical canal (including LSIL), endocervical curet-
tage showing CIN or glandular atypia, lack of correlation 
between cytology, colposcopy, and biopsy, suspected 
adenocarcinoma in situ, recurrence after an ablative or 
previous excisional procedure.    

A correlation is not always present between the his-
tological findings from the targeted biopsy and that in 
the LLETZ preparation, nor between the colposcopic 
impression and the final histological result. 

AIM
To investigate the influence of the following prognostic 
factors: age, parity, hormonal status (premenopausal, 
postmenopausal), histological result from targeted bi-
opsy (LSIL, HSIL), adequacy of colposcopic examination 
(satisfactory, unsatisfactory colposcopy), type of TZ 
(type 1, 2, 3), type of cervical lesions (type 1, 2, 3), the 
colposcopic impression (diagnosis) of the cervical lesion 
(LSIL, HSIL/Ca colli uteri in situ), lesion size (up to 1/3; 
up to 2/3; more than 2/3 of the cervical circumference) 
for the occurrence of LSIL and HSIL/Ca colli uteri in situ 
in the final histological result after LLETZ procedure.

MATERIALS AND METHODS

STUDY POPULATION 
This is a prospective study (01.01.2017 – 31.07. 2021) 
including 189 patients with cervical precancerous le-
sions received LLETZ treatment at Prof. Yavor Kornovski 
Medical Centre in an outpatient setting.

The indications for the LLETZ procedure are: histologi-
cally proven by targeted biopsy under video colposcop-
ic control HSIL and LSIL, which colposcopically enters 
the cervical canal and its distal border is not visualized. 
The clinicopathological features of the patients are 
shown in Table 1.

The mean age of the patients is 37.06 ± 8.12 years 
ranging between 21 and 66.

METHODOLOGY 

VIDEOCOLPOSCOPY
It was performed on all patients by one specialist 
with additional qualification in colposcopy. An Alyn 
Welch device was used until Feb. 10th, 2020, and then 
a Leisegang video colposcope with original software 
and monitor, model 2020. The examination was per-

Table 1. The characteristics of patients included in the study
Patients’ characteristics N %

Total 189 100.0

Age groups

20-29 35 18.5

30-39 85 45

40-49 60 31.7

50-59 8 4.2

60-69 1 0.5

Parity

Nulliparous 45 23.8

Parous 144 76.2

Menstrual status

Menstrual 177 93.7

Menopausal 12 6.3

Adequacy of colposcopy 

Satisfactory 69 36.5

Unsatisfactory
Type of TZ 120 63.5

Type 1
Type 2
Type 3

7
37

145

3.7
19.6
76.7

Colposcopic diagnosis

LSIL 47 24.9

HSIL 142 75.1

Cervical lesion size 41 7.9

Up to 1/3
To 2/3

Up to 2/3

147
38
4

77.8
20.1
2.1

Histological result of the biopsy

LSIL 57 30.2

HSIL 117 61.9

Not performed 15 7.9
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formed after treatment of the cervix with 5% acetic acid 
solution, prepared every 2 days, and Lugol’s solution, 
replaced every month. The colposcopic examination of 
each patient was saved, documented, and archived in 
the medical centre’s patient database. 

The colposcopic examination provides information 
on: adequacy (colposcopy is satisfactory and unsatis-
factory); type of TZ; type of cervical lesion (its location 
relative to the exo- and endocervix); colposcopic diag-
nosis and cervical lesion size.
•	� Colposcopy is satisfactory if the junction between 

the squamous epithelium and the columnar epi-
thelium (a line called the SCJ) is fully visible, and 
unsatisfactory if SCJ is partially visible or invisible; 

•	� Type of TZ (the SCJ is on the ectocervix – type 1; the 
SCJ is in the cervical canal but visible – type 2; and 
the SCJ is in the cervical canal and invisible – type 3);

•	� Type of cervical lesion – located entirely on the ec-
tocervix – type 1; the distal end of the lesion is on 
the endocervix but is visible – type 2; the distal end 
of the lesion is invisible – type 3; 

•	� Colposcopic diagnosis (colposcopic impression) 
– LSIL/grade 1 colposcopic findings; HSIL/grade 2 
colposcopic findings;

•	� Lesion size relative to its involvement of the cervical 
circumference – up to 1/3; up to 2/3; over 2/3.

HISTOLOGICAL EXAMINATION
Histological examination of previously taken biopsy 
A biopsy is taken with biopsy forceps from the most 
affected area without anaesthesia under video col-
poscopic control. It is performed by the same gynae-
cologic oncologist who performed the colposcopies. 
Bleeding is controlled by gauze-based pressure, with a 
pack soaked in Monsel’s solution, by surgical insertion 

and, as a last resort, by tamponade with a sterile roll 
gauze for several hours or one day. The histological 
preparation is placed in a 10% formalin solution.The 
histological result is reported as LSIL and HSIL.

Histological examination of the specimen after 
LLETZ procedure
Performed by the same highly qualified pathologist 
who examined the biopsy material.

LLETZ PROCEDURE
The procedure was performed by the same gynaecologic 
oncologist who performed the biopsy under local infiltra-
tion anaesthesia with lidocaine. SURTRON electrosurgical 
apparatus was used (cutting mode: cutting – 100W, and 
coagulation – 60W; coagulation mode – SOFT 100W 
60W), and smoke evacuation apparatus (Fig.1).

STATISTICAL METHODS
Data were entered and processed with IBM SPSS Statis-
tics 25.0. and MedCalc Version 19.6.3 statistical package. 
The level of significance for rejecting the null hypothesis 
was established as p < 0.05.

RESULTS
The histological results after the LLETZ procedure are: 
LSIL in 60 patients (31.75%); HSIL in 108 (57.14%); In 
situ cervical cancer in 14 (7.41%); microinvasive cervical 
cancer in 7(3.7%).

The correlation between patients’ age and the histolog-
ical outcome after LLETZ procedure is shown in Table 2.

The results presented in this table demonstrate no 
significant correlation between age and histological 

Fig. 1. A) Types of loop and ball electrodes for coagulation; B) Electrosurgical apparatus for cutting and coagulation.
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outcome after LLETZ. The group with microinvasive 
cervical cancer did not participate in the analysis due 
to the lack of statistical representativeness.

Table 3 examines the influence of the following fac-
tors: parity, hormonal status, histological biopsy result, 
adequacy of colposcopic examination, and colposcopic 

diagnosis (impression) on the final histological result 
after LLETZ procedure.

We found a statistically significant correlation between 
the factors targeted biopsy histological results and colpo-
scopic diagnosis on the final histological result of LLETZ. We 
did not find a statistically significant correlation with the 

Table 2. Analysis of the correlation between patient’s age and the histological outcome after LLETZ (ANOVA, df = 2, F = 0.618, p = 0.540)
Histological result after LLETZ procedure Age (years)

n X¯ SD

LSIL 60 37.65 8.09

HSIL 108 36.25 8.07

In situ cervical cancer 14 37.21 6.34

Microinvasive cervical cancer* 7 44.29 9.98

* The category was not included in the analysis due to a lack of statistical representativeness.

Table 3. Analysis of the correlation between the histological results after LLETZ and the indicators parity, hormonal status, histological result from targeted 
biopsy, adequacy of the colposcopic examination and colposcopic diagnosis

Indicators Frequency

Histological result after LLETZ procedure Р

1.
LSIL 

2.
HSIL 

3.  
In situ cervical 

cancer

4.  
Microinvasive 
cervical cancer

1-2 1-3 1-4 2-3 2-4 3-4

Parity

Parous
n 49 76 13 6

0.155
% 81.7 70.4 92.9 85.7

Non-parous
n 11 32 1 1

% 18.3 29.6 7.1 14.3

Hormonal status

Perimenopause
n 57 100 14 6

0.471
% 95.0 92.6 100.0 85.7

Postmenopause
n 3 8 0 1

% 5.0 7.4 0.0 14.3

Histological result from targeted biopsy

LSIL
n 46 11 0 0

< 
0.001

< 
0.001

< 
0.001 0.357 1.000 -

% 82.1 a 11.1 b 0.0 c 0.0 c

HSIL
n 10 88 13 6

% 17.9 a 88.9 b 100.0 c 100.0 c

Adequacy of colposcopic examination

Satisfactory
n 42 65 9 4

0.611
% 70.0 60.2 64.3 57.1

Unsatisfactory
n 18 43 5 3

% 30.0 39.8 35.7 42.9

Colposcopic diagnosis

LSIL
n 43 4 0 0

% 71.7 a 3.7 b 0.0 c 0.0 c < 
0.001

< 
0.001

< 
0.001 1.000 1.000 -

HSIL
n 17 104 14 7

% 28.3 a 96.3 b 100.0 c 100.0 c

The same letters in the horizontal lines indicate the absence of a significant difference, and the different ones – the presence of a significant difference (p < 0.05).
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Menopause as a factor influences the occurrence 
of colposcopic and cytological changes in the cervix. 
In menopause, as a result of estrogen deficiency, the 
SCJshifts into the cervical canal, making colposcopic ex-
amination often unsatisfactory [23]. In addition, chronic 
inflammation, reactive atypia, and atrophy occur, which 
may mask severe precancerous changes and even micro-
invasive carcinoma. In menopausal patients, cytology 
can also be misleading. Atrophic vaginal mucosa is dom-
inated by basal and parabasal cells that have an altered 
nuclear-cytoplasmic index, leading to false-positive Pap 
test results. In these cases, it is appropriate to test for 
high-risk human papilloma virus(HPV) strains as well 
before deciding on excisional biopsy (LLETZ). Moore et 
al. found that 30% of their study patients over 50 years 
had unsatisfactory colposcopy, and 50% showed a dis-
crepancy between cytology and colposcopic diagnosis. 
The authors recommended LLETZ without a correlation 
between cytology and colposcopy-guided biopsy [24].

histological outcome after LLETZ procedure for the other 
three indicators: parity, hormonal status and adequacy of 
colposcopic examination.

Table 4 shows the correlation between the histological 
outcome after LLETZ procedure and indicators such as trans-
formation zone type, cervical lesion type and lesion size.

Data in Table 4 show that the cervical lesion size and 
cervical lesion type indicators have prognostic signifi-
cance for the histological outcome after LLETZ.

DISCUSSION
Age is an essential factor contributing to the occurrence of 
high-grade precancerous changes in the cervix. The risk of 
their occurrence increases 4.5 and 11 times after the age 
of 30 and 50 years, respectively [20]. Chen et al. found in-
creased risk in patients older than 45 years [21]. Conversely, 
some publications point out that age younger than 35 is 
associated with a higher risk for high-grade lesions [22].

Table 4. Analysis of the relationship between the histological result after LLETZ and the parameters of the ZT (zone of transformation) types, cervical 
lesion type and lesion size

Indicators Frequency

Histological result after LLETZ procedure Р

1.
LSIL 

2.
HSIL 

3. 
In situ cervical 

cancer

4. 
Microinvasive 
cervical cancer

1 - 2 1 - 3 1 - 4 2 - 3 2 - 4 3 - 4

 Zone of transformation (ZT)

Type 1
n 42 65 9 4

0.486

% 70.0 60.2 64.3 57.1

Type 2
n 4 20 2 1

% 6.7 18.5 14.3 14.3

Type 3
n 14 23 3 2

% 23.3 21.3 21.4 28.6

Type of cervical lesion

Type 1
n 0 6 1 0

0.063 0.039 - 0.822 0.522 0.481
% 0.0 a 5.6 ac 7.1 bc 0.0 ac

Type 2
n 0 35 1 1 < 

0.001 0.039 0.003 0.052 0.319 0.605
% 0.0 a 32.4 b 7.1 b 14.3 b

Type 3
n 60 67 12 6 < 

0.001 0.003 0.003 0.082 0.209 1.000
% 100.0 a 62.0 b 85.7 b 85.7 b

Lesion size

Up to 1/3
n 54 82 9 2

0.445 0.016 < 
0.001 0.350 0.006 0.132

% 90.0 a 75.9 ac 64.3 bcd 28.6 bd

2/3
n 5 24 5 4

0.023 0.007 < 
0.001 0.266 0.038 0.362

% 8.3 a 22.2 b 35.7 bd 57.1 cd

Over 2/3
n 1 2 0 1

0.926 0.626 0.067 0.604 0.049 0.157
% 1.7 ac 1.9 a 0.0 ac 14.3 bc

The same letters in the horizontal lines indicate the absence of a significant difference, and the different ones - the presence of a significant difference (p < 0.05).
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cytology, which is one of the indications for an exci-
sional procedure.

Table 3 demonstrates that the size of the precancerous 
area has a prognostic significance for the histological out-
come after LLETZ. Low-grade lesions are more common 
in small cervical lesions (up to 1/3 of cervical size), with 
54/60 (90%) of LSILs being less than 1/3 of the cervical 
size. On the other hand, cervical lesions occupying 2/3 of 
the cervix were found to be HSIL, in situ cervical cancer, 
and microinasive/invasive cervical cancer in 33/38 (87%). 
The association between cervical lesion size (more than 
2/3 of the cervical circumference) and HSIL histological 
score has been established by other researchers as well.

CONCLUSIONS
Histological results of targeted biopsy and colposcopic 
diagnosis are significant indicators for the final his-
tological results after LLETZ. Cervical lesion invasion 
into the endocervical canal is a prognostic factor for 
HSIL and its invisible borders – for carcinoma (in situ 
or microinvasive/invasive). Lesion size up to 1/3 of the 
cervix is a prognostic factor for LSIL and large lesions 
(2/3 of the cervix) – for HSIL and cetrvical cancer (in situ, 
microinvasive/invasive).

Childbirth as a factor in the occurrence of cervical 
precancerous lesions is also of interest. The causes 
are found in changes in the SCJ after vaginal delivery. 
In nulliparous women and those who delivered by 
caesarean section, the cervix and cervical canal were 
not subjected to trauma, respectively, to a change in 
this junction. In a study of HIV-positive patients, it was 
suggested that nulliparous women had a higher risk of 
developing CIN [25]. 

We conventionally divide cervical lesions into 3 types: 
type 1 – located on the exocervix, fully visible; type 2 – 
intruding into the cervical canal (endocervix) but with 
visible borders; type 3 – entering into the cervical canal, 
with invisible borders. Table 3 shows that HSIL was found 
in type 2 cervical lesions in 35/37 cases (95%). Therefore, 
the involvement of the endocervix/endocervical glands 
is a prognostic marker for a high-grade lesion.

In cervical type 3 lesions, 18/21(86%) cases of 
carcinomas (in situ, microinvasive/invasive) were 
diagnosed. In these cases, the LLETZ procedure was 
performed mainly for diagnostic purposes – detect-
ing invasion or microinvasion. This is often necessary 
because of atrophy in menopause or due to a process 
developing in the endocervical canal. Then, there is a 
discrepancy between the colposcopic findings and 
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