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ABSTRACT

Introduction/Background: Colposcopy-directed targeted biopsy has been established as a
proven technique for identifying cervical precancerous lesions. The qualifications of the 
colposcopist significantly impact the subjective evaluation of the affected cervical area 
during colposcopy. The Large Loop Excision of the Transformation Zone (LLETZ) procedure
is the most commonly used excisional method for treating cervical precancerous lesions.
The present study aimed to investigate the correlation between colposcopic (colposcopic
impression) and histological diagnosis following LLETZ procedure with respect to cervical
precancerous lesions - low- and high grade squamous intraepithelial lesionLSIL, HSIL and to
calculate the sensitivity (negative predictive value – NPV) and specificity (positive predictive
value – PPV) of colposcopic diagnosis with respect to HSIL in the final histological result
after LLETZ.
Material and Methodology: Prospective study (01/01/2017 – 31/07/2021) including 189
patients with cervical precancerous lesions treated by the LLETZ procedure in outpatient 
settings. One gynaecologic oncologist performed the biopsies under colposcopic control and
LLETZ procedures and one histopathologist diagnosed histological specimens from the 
biopsy and LLETZ. 
Results: The sensitivity and negative predictive value of colposcopic diagnosis regarding
HSIL in the final histological result after LLETZ were outstanding (96 and 91%, respectively),
while the specificity and positive predictive value were much lower (53 and 73%, respectively).
All patients diagnose as in situ and microinvasive cervical cancer by LLETZ were reported as
HSIL by colposcopy - the sensitivity and positive predictive value was 100% in this group.
Only 4 (3.7%) patients histological diagnosed as HSIL are reported as LSIL by colposcopy. 
Conclusion: Colposcopic evaluation and diagnosis of precancerous changes in the cervix
showed higher sensitivity and negative predictive value compared with the specificity and
positive predictive value of the method concerning HSIL in the final histological result after
LLETZ.
Key words: colposcopy, HSIL, sensitivity, specificity, positive predictive value, negative 
predictive value

Sensitivity and Specificity of Colposcopic Examination 
in the Diagnosis of HSIL in the LLETZ Histological Specimen

Yonka Ivanova1, Yavor Kornovski1, Stoyan Kostov1,2, Stanislav Slavchev1, Angel Yordanov3*, 
Dimitar Metodiev4,5

*Corresponding author:
Dr. Angel Yordanov
Department of Gynecologic Oncology
Dr. Georgi Stranski UMHAT
Pleven, Bulgaria
E-mail: angel.jordanov@gmail.com

Received: 13.03.2024
Accepted: 23.05.2024

1Department of Gynecology, Saint Anna Hospital, 
Prof. Dr. Paraskev Stoyanov Medical University, Varna, Bulgaria
2Research Institute, Medical University Pleven, Pleven, Bulgaria       
3Department of Gynecologic Oncology, Medical University Pleven, Pleven, Bulgaria.
4Clinical Pathology Laboratory, Nadezhda Womens Health Hospital, Sofia, Bulgaria
5Neuropathological Laboratory, St. Ivan Rilski University Hospital, Sofia, Bulgaria

Abbreviations:
LLETZ: large loop excision of the
transformation zone;
LSIL, HSIL: low-grade and high-grade
squamous intraepithelial lesion;
NPV: negative predictive value;
PPV: positive predictive value;
SCJ: squamocolumnar junction;
CIN: cervical intraepithelial neoplasia;
ECC: Endocervical curettage;
SCJ: squamocolumnar junction;
MSCI: modified SCI.



146 Surgery, Gastroenterology and Oncology, 29 (2), 2024

Y. Ivanova et al

INTRODUCTIONINTRODUCTION

Colposcopy is a specialized test to which screening-
referred patients are referred (most commonly after
abnormal cervical cytology) (1). The assessment of 
colposcopic findings is primarily subjective. Hence, 
colposcopic findings are known as colposcopic impres-
sions and are a function of knowledge, skill, experience,
and maintaining competence with continuous and
case-rich practice (2). 

To investigate the correlation between colposcopic
diagnosis (colposcopic impression) and histological
diagnosis after large loop excision of the transformation
zone (LLETZ) procedure regarding cervical precancer-
ous lesions  - low-grade and high-grade squamous
intraepithelial lesion (LSIL, HSIL) and to calculate 
the sensitivity (negative predictive value – NPV) and
specificity (positive predictive value – PPV) of colpo-
scopic diagnosis regarding HSIL in the final histological
result after LLETZ.

MATERIAL AND METHODSMATERIAL AND METHODS

A prospective study from January 1st, 2017, to July
31st, 2021 with total of 189 patients with cervical pre-
cancerous lesions diagnosed by colposcopy and biopsy
and after that received LLETZ treatment (loop electro-
surgical excision) at Prof. Yavor Kornovski Medical
Centre in an outpatient setting. An ethical committee
approval (number 12-МЦЯК/12.08.2020) was obtained
from all patients.

The indications for the LLETZ procedure are: histo-
logically proven by targeted biopsy under videocolpo-
scopic control HSIL and LSIL, which colposcopically
enters the cervical canal and its distal border is not 
visualized.

The patients’ characteristics are shown table 1.

For this study we used the following methods:

Videocolposcopy

Videocolposcopy – all procedures were performed
by one specialist with additional qualification in 
colposcopy. Until Feb. 10th, 2020 an Alyn Welch device
was used, and after that a Leisegang video colposcope

with original software and monitor, model 2020. The
examination was performed 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 unsatisfactory); type of TZ; type of 
cervical lesion (its location relative to the exo- and
endocervix); colposcopic diagnosis and cervical lesion
size. Colposcopy is satisfactory if the junction between
the squamous epithelium and the columnar epithelium
(a line called the squamocolumnar junction (SCJ) is fully
visible, and unsatisfactory if SCJ is partially visible or
invisibe. The type of TZ is divided to type 1 - the SCJ is
on the ectocervix; type 2 the SCJ is on the ectocervix;
and type 3 - the SCJ is in the cervical canal and invisible.
The types of cervical lesion are also divided to three
types: type 1 - located entirely on the ectocervix; type 2
- the distal end of the lesion is on the endocervix but is
visible; and type 3 - the distal end of the lesion is 
invisible. Colposcopic diagnosis (colposcopic impres-
sion) are reported asLSIL/grade 1 colposcopic findings
andHSIL/grade 2 colposcopic findings. Lesion size 
relative to its involvement of the cervical circumference
are reported as up to 1/3; up to 2/3; over 2/3.2.

Histological examination

Histological examination of the biopsy:  It is taken
with biopsy forceps from the most affected area with-
out anaesthesia. It is performed by the same gynaeco-
logic 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

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

Table 1 - The characteristics of patients included in the study
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preparation is placed in a 10% formalin solution. The
result is is reported as LSIL [for cervical intraepithelial
neoplasia (CIN)1] and HSIL (for CIN2 and CIN3); the
same highly qualified pathologist performed the histo-
logical examination. Histological examination of the
specimen after the LLETZ procedure – it is performed by
the same highly qualified pathologist who examined
the previous biopsy

LLETZ procedure

The procedure was performed by the same gynae-
cologic oncologist who performed the biopsy under
local infiltration anaesthesia with lidocaine. SURTRON
electrosurgical apparatus was used (cutting mode: 
cutting – 100W, and coagulation – 60W; coagulation
mode – SOFT 100W 60W), and smoke evacuation 
apparatus.

Data were entered and processed with IBM SPSS
Statistics 25.0. and MedCalc Version 19.6.3 statistical
package. The significance level for rejecting the null
hypothesis was established as p < 0.05. The statistical
methods used to assess correlation, sensitivity, 
specificity, positive and negative predictive values were
Fisher-Freeman-Halton exact test p<0.001 and
Cramer's test).

RESULTSRESULTS

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

By colposcopy 47 (24.87%) patients are reported as
LSIL and 142 (75.13%) as HSIL. 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 analysis between the histological
result following LLETZ procedure and the colposcopic
diagnosis showed that (table 2):

• There is a statistically significant correlation
between the two outcomes studied;

• There is a strong correlation – the Cramer's 
contingency coefficient is 0.739.

The sensitivity and negative predictive value of 
colposcopic diagnosis concerning HSIL in the final histo-
logical result after LLETZ were outstanding (96 and 91%,
respectively), whereas the specificity and positive 
predictive value were much lower (53 and 73%, respec-
tively). The magnitude estimation precision was also
quite good at 78% (table 3).

It is noteworthy that all patients diagnose as in situ
and microinvasive cervical cancer by LLETZ procedure
were reported at colposcopy as HSIL. The total number
of these patients is 21 (11.11%) and the sensitivity and
positive predictive value is 100%. This means the
advanced changes in the cervix lead to an increase of
sensitivity of colposcopy. This explain why only 4 (3.7%)
patients histological diagnosed as HSIL are reported as
LSIL by colposcopy. On the opposite 17 (8.99%) patients
were reported as HSIL by colposcopy but were 
identified as LSIL by histological exam. In LSIL group the
colposcopy has a lower sensitivity and positive predic-
tive value.

DISCUSSIONDISCUSSION

The sensitivity of colposcopy for HSIL in the final 
histological result is 96%, and the negative predictive
value is 91%. The sensitivity of colposcopy for CIN 2+
ranges from 30 to 60% (3-5). A higher sensitivity for

Sensitivity Specificity Positive predictive Negative predictive % correct
value value answers

96 53 73 91 78

Table 3 - Validation criteria values of 
colposcopic screening tests regarding HSIL
in the final histological result after LLETZ

Indicators Frequency Histological result after LLETZ procedure

LSIL HSIL in situ cervical microinvasive
cancer cervical cancer

Colposcopic diagnosis

LSIL n 43 4 0 0

% 71.7 3.7 0.0 0.0

HSIL n 17 104 14 7

% 28.3 96.3 100.0 100.0

Table 2 - Correlation analysis between
histological results after LLETZ and 

colposcopic diagnosis 
(Fisher-Freeman-Halton exact test 
p < 0.001, Cramer's V = 0.739)
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HSIL has been reported in two other publications,
85.2% and 85%, respectively (6,7). To increase sensitivity
(diagnostic accuracy), some authors recommend 
multiple biopsies and biopsies from normal-appearing
colposcopic areas (8–13). Endocervical curettage (ECC) is
not recommended if the squamocolumnar junction (SCJ)
is visible (14).

A study by Kabaca et al. confirmed that ECC does
not benefit the diagnosis of both LSIL and HSIL (15).  

We believe that the most critical factor in increas-
ing both the sensitivity and specificity of colposcopic 
examination is good expertise, extensive experience 
of the colposcopist, the use of freshly prepared 3% –
5% acetic acid and good optics with up to 30X 
magnification.

The specificity of colposcopic diagnosis in our study
with respect to HSIL in the final histological result was
53%, and the positive predictive value of colposcopic
diagnosis was 73%. With regard to the specificity of 
colposcopy for HSIL diagnosis, literature data also range
widely. A team from Germany reported a 38% PPV of
colposcopy (16). Three other studies found 69%, 72.9%,
and 80% specificity of the method for CIN 2+ detection,
respectively (3,6,7). The introduction of colposcopic
indices is a way to quantify, a criterion and an 
opportunity to reduce subjectivism in the interpretation
of colposcopic findings and thus increase the specificity
of the method. One colposcopic index is the Swede
Colposcopic Index (SCI) introduced by a Swedish group
of scientists. Despite its efficacy, this index has some
inconveniences related to measuring the cervical lesion
size in millimetres and assessing the response to Lugol's
solution (17). In a paper in the Journal of Gynecologic
Oncology, Rodpenpear et Pataradool proposed a 
modified SCI (MSCI), replacing the response to Lugol's
solution with another sign-localization of the lesion 
relative to the squamocolumnar junction (SCJ). They
suggested that the lesion size be assessed by quadrants
of the cervix rather than in millimetres (18). MSCI
includes 5 colposcopic features: acetic acid reaction;
margins and surface; vessels (mosaic, punctate area);
lesion size (1/4, 2/4, >3/4 in a single lesion, or 2 
quadrants or 3-4 quadrants in multiple lesions); lesion
localization (outer 1/2 of TZ, outer and inner 1/2 of TZ,
enters the cervical canal). Each of these factors (criteria)
is scored 1 to 3 points.  

The authors found that the MSCI of 11 pts provided
84.2% sensitivity and 96.2% specificity for HSIL. The
MSCI has a high specificity; thus, the overdiagnosis 
and overtreatment were only 4%, respectively.
According to the Cochrane Colposcopy and Cervical
Cytopathology Collaborative Group, an acceptable

value for overtreatment should not exceed 10% (19). 
The correlation rate between colposcopy and histo-

logical outcome after LLETZ with respect to LSIL in our
study was 91.5%. Only 8.5% of the colposcopic findings
with evidence of low-grade dysplasia were diagnosed
as high-grade lesions in the final histology. This is 
probably due to the invisible all-cervical lesion entering
the cervical canal. Regarding the colposcopic findings
showing high-grade dysplasia, 88.1% showed a 
correlation with the final histology, i.e. HSIL, and 11.9%
(17/142) showed LSIL. The inconsistency could be 
attributed to the utilization of colposcope equipment
with lower magnification prior to 2019, including some
lesions being perceived as high-grade by colposcopic
criteria but actually being low-grade. Another interpre-
tation could be the accumulation of colposcopic 
expertise throughout the duration of the study. In any
case, these results support the recommendation for
histologic verification by targeted biopsy in colposcopic
atypia, including that which is suspective for HSIL. Very
often, conditions such as atrophy and inflammation
impact the colposcopic diagnosis and cause overdiag-
nosis. Performing LLETZ without prior biopsy in these
cases would be overtreatment. Further evidence of this
are the results on the specificity and positive predictive
value of colposcopic examination with respect to HSIL
versus the final histological outcome.  

The literature provides additional evidence on 
the correlation between the histological result of 
colposcopically directed biopsy and that of the LLETZ
procedure (20–24). In these cases, we can consider the
biopsy result as a function of the colposcopic assess-
ment of the cervical lesion. In the study of Kabaca
(2014), the histological result of the targeted biopsy
showed a lower degree of cervical change compared to
the result after LLETZ in 22.9% for CIN1, 37.03% for
CIN2 and 12.72% for CIN3/Ca colli uteri in situ (22). In
the same study, the biopsy result was superior at
29.16% for CIN1, 40.74% for CIN2, and 15.45% for
CIN3/Ca colli uteri in situ. In a publication by Stoler et
al., the correlation between colposcopically guided
biopsy histology results and the final histology from
LLETZ was 42%, with 21% of biopsies showing a lower
grade and 36% showing a higher grade of cervical
change (23). Factors underlying the correlation were:
age, cervical lesion size, number of biopsies and HPV 18
and 18 strain infection. The factors underlying the
lower biopsy degrees of cervical alteration compared to
histological results from LLETZ were the number of
biopsies and HPV 16 and 18 strain infection. The 
importance of the number of biopsies in the detection
and diagnosis of high-grade lesions has also been 
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established in another study (25). According to the
authors, performing 3 biopsies from 3 sites increases
the sensitivity of biopsy to 96%, regardless of cytological
result, HPV status and colposcopic impression. Costa et
al. emphasized the factors of age, invisible SCJ, number
of quadrants affected (lesion size), and cone width for
the diagnosis of severe precancerous changes (26).
Much of the discrepancies were due to the lower pre-
cancer grade from the targeted biopsy compared to
that after the excisional procedure (hypodiagnosis from
biopsy). Thus, in a prospective study comparing histo-
logical results from biopsy and LLETZ in 170 cases, the
authors found frequent inconsistency, primarily due to
hypodiagnosis from biopsy (27). The sensitivity and
specificity of targeted biopsy for detecting HSIL were
estimated to be 74% and 91%, respectively, and the
negative and positive predictive values were 48% and
97%, respectively. The biopsy failed to diagnose one
case of microinvasive carcinoma and one case of high-
grade glandular lesion. The authors concluded that 
targeted biopsy is unnecessary in colposcopic evidence
of HSIL and recommended excisional procedures in
these cases. In another study, the sensitivity of biopsy
under colposcopic control versus the histological result
of LLETZ concerning LSIL (CIN1) and HSIL (CIN2–3) was
50–70% and 55–90%, respectively (28).  

Three main factors have been cited as reasons for
the hypodiagnosis of biopsy under colposcopic control:
the skill of the colposcopist, the qualifications 
(expertise) of the histopathologist, and the invisible SCJ.
The skill of the colposcopist has been shown to 
influence the colposcopic assessment of a cervical
lesion (grade 1 or grade 2) (3). There has been a 
tendency toward hyperdiagnosis of cervical lesions when
the colposcopist's training and experience are 
insufficient (29). More important remains the skill to
recognize smaller areas with HSIL among larger lesions
with LSIL from which to take a targeted biopsy.
According to Massad et al.'s research, the colposcopic
examination was performed on 2825 women, with
2112 having a targeted biopsy taken by trainee colpo-
scopists. After comparing the colposcopic diagnosis
(impression) and the histologic biopsy results, the 
following findings were found: positive predictive value
of colposcopy (regardless of the degree and type of
change) – 80%; negative predictive value (i.e., normal
colposcopic findings) – 68%; sensitivity of colposcopic
examination compared to histologic biopsy result –
89%; specificity of colposcopic examination to histologic
biopsy result – 52%. The authors reported a low 
sensitivity with respect to CIN of 2–3 of 56%, demon-
strating either a lack of sufficient skill on the part of the

trainee colposcopist or deficiencies on the part of the
equipment and consumables (3). In another study, the
colposcopist's misjudgment in selecting the site from
which to take biopsies from larger lesions appeared to
be the cause of hypo-diagnosis compared to the 
histological outcome after LLETZ (30). Studies have
demonstrated that targeted biopsy can miss 30 to 50%
of existing high-grade lesions and be a misleading factor
in the adequate treatment decision (31). To increase
the correlation between biopsy and LLETZ results in
such cases, the role of HPV status is increasing. Patients
positive for HPV 16 and 18 strains are 35 times more
likely to develop precancerous disease, even with 
normal cytology (32). At the same time, women 
negative for high-risk HPV strains before conization are
more likely to have a histological result negative for 
precancerous disease after LLETZ (33). Therefore,
immediate conization (excisional biopsies) is recom-
mended for HPV 16 carriers rather than targeted 
biopsies, which may lead to hypodiagnosis and delayed
treatment. Another critical factor in the hypodiagnostic
value of the histologic result of the targeted biopsy 
versus the final histology after LLETZ is the ability of the
histopathologist to differentiate CIN1 from CIN2, which
is not always an easy task given the scarcity of tissue
material in the histologic specimen from the pinch
biopsy (34,35). 

The third factor for hypodiagnosis of the targeted
biopsy compared to the post-LLETZ biopsy is the 
invisible GCE. The exocervical lesion may be LGSIL, 
but as it enters the cervical canal, it may transition to
HSIL (36). 

Conversely, cases in which colposcopy-directed
biopsy provides a higher grade of precancerous disease
compared to the histological result after LLETZ can be
explained by several hypotheses (34, 37-39). One 
reason for this type of discrepancy is the presence of a
small area of high-grade lesion removed by the pinch
biopsy, and no other such lesion exists in the post-LLETZ
specimen. A second reason is the presence of multi-
focal foci of high-grade dysplasia, especially in the 
cervical canal remaining outside the cone resection
line. This is particularly typical of glandular lesions. 
The third reason is the subjective evaluation of the
preparations by the histopathologist. The role of the
highly skilled and competent pathologist in these cases
is significant.

CONCLUSIONCONCLUSION

The sensitivity of colposcopic diagnosis regarding
HSIL in the final histological result was 96%. The 
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specificity of the colposcopic diagnosis regarding HSIL
in the final histological result was 53%. The positive 
predictive value of the colposcopic diagnosis was 73%,
and the negative predictive value was 91%. The 
correlation rate between colposcopy and histological
outcome after LLETZ with respect to LSIL in our study
was 91.5%. The correlation percentage between 
colposcopy and histological results after LLETZ 
regarding HSIL was 88.1%. A biopsy is recommended
for histological verification in case of colposcopic 
evidence of HSIL.
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