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ABSTRACT

Objectives: to evaluate whether the colposcopic lesion size , age, kind of surgery, the status of the surgical margins and the expression of
the p16 and Ki-67 immunomarkers are risk factors for persistence or recurrence of the lesion. Methods: a cross-sectional, observational,
retrospective study of patients submitted to cold knife conization (CKC) or the loop electrosurgical excision procedure for cervical
intraepithelial neoplasia 2 or 3. The colposcopic lesion size, age, surgical method, involvement of the surgical margins, and p16/Ki-67
immunomarker expression were analyzed in relation to lesion persistence and recurrence. Results: seventy-one women were treated
with cold knife conization and 200 were treated with loop electrosurgical excision. Of these, 95 had cervical intraepithelial neoplasia 2,
173 had cervical intraepithelial neoplasia 3, 183 had free surgical margins, 76 had compromised margins, and 12 showed damage by
processing artifact or fragments. Among the 76 cases with positive margins, 55, 11, and 10 showed endocervical margin involvement,
ectocervical margin involvement, and both endocervial and ectocervical margin involvement, respectively. Of the 264 followed-up
patients, 38 had persistent or recurrent disease. A multiple logistic regression indicated that positive endocervical margins are the only
independent risk factor for the persistence/recurrence of cervical intraepithelial neoplasia. No significant association was identified

between the colposcopic lesion size, age, surgery type, or p16/Ki-67 immunomarker expression and lesion persistence or recurrence.
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INTRODUCTION

ervical cancer is the third most common malignant
Ctumor in the female population excluding non-
melanoma skin cancer, behind only breast and colorectal
cancer, and is the fourth leading cause of women'’s
deaths from cancer. It is responsible for the deaths of
311,000 women/year in the world and for 6,526 deaths
in Brazil in 2018, with an estimated 16,710 new cases
in 2020".

Different treatments have been proposed
over the years, including hysterectomy, conization,
and currently, loop electrosurgical excision procedure
(LEEP) is used more frequently, although it is associated
with an increase in the number of fragments removed,
which limits interpretation and increases the number of
compromised margins?.

The correct assessment of the lesion, such as
its exact location and extension, are important factors

associated with selecting appropriate treatment.
Additionally, the lesion size will determine the excision
size and reflect the compromised margins.

Many are the considered risk factors for lesion
persistence or recurrence after treatment, such as age,
type of surgery, glandular involvement, colposcopic
lesion size, immunosuppression, involved endocervical
margin, and others*>,

Biomarkers have recently emerged and are
being used to help clinicians screen, detect, diagnose,
and assess the prognosis of intraepithelial lesions. The
expressions of the biomarkers p16 and Ki-67 suggest
dysregulation of the cell cycle by HPV and are associated
with lesion severity5”.

This study explored the following potential
factors for intraepithelial lesion recurrence: colposcopic
lesion size, age, surgical method, compromised surgical
margins, p16 expression, and Ki-67 expression of

patients followed-up for a long period.
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METHODS

This is a cross-sectional, observational study
with retrospective data collection, analyzing 360 medical
records of women undergoing LEEP or cold knife conization
(CKCQ) from January 2005 to July 2017 at the Hospital de
Clinicas — UFPR — and subjected to immunohistochemical
evaluation for p16 and Ki-67.

We included all patients who underwent the
first LEEP or CKC procedure at the Hospital de Clinicas with
a surgical specimen diagnosis of Cervical Intraepithelial
Neoplasia (CIN) 2 and 3.

We excluded patients with autoimmune diseases
or those with any immunodeficiency, histopathological
results of the conization product with cervicitis, CIN 1,
adenocarcinoma, and microinvasive or invasive carcinoma.

Atotal of 271 patients met the inclusion criteria,
whose slides and paraffin blocks were retrieved to perform
the Tissue Microarray Technique (TMA).

The CKC or LEEP procedures were all performed
at the institution, by residents supervised by staff with
extensive experience in surgical techniques.

The colposcopic lesion size was obtained by
evaluating the drawing of the colposcopy in the medical
records and counting the number of quadrants of the
cervix affected by the lesion. As described by Lowers et
al.8, we divided the cervix like a clock into four quadrants,
the first would be between 12 and 3 o’clock, the second
between 3 and 6, the third between 6 and 9, and the last
between 9 and 12. We considered a small lesion to be one
that affects one quadrant, a medium one that affects two,
and a large lesion one that affects three or four quadrants.

The
appearing six months after the surgical procedure used
for treatment, and persistence, when diagnosed before
six months after treatment. For this study, we will use the
term “recurrence”, regardless of the time in which the
lesion appeared, due to the difficulty in knowing the exact
moment®.

lesion is considered recurrence when

Immunohistochemistry

We prepared 105 reading slides for p16 and
113 for Ki-67. The whole processing happened in the
automated platform Ventana Benchmark Ultra™, using

the Antibodies p16 (Ventana clone E6H4, prediluted)
and Ki-67 (Ventana, clone 30-9, prediluted).

Immunomarker readings

The immunoreactivity of p16 and that of Ki-67
were evaluated according to the number of cells expressing
labeling with differing intensity. Immunoreactivity was
divided into the following three groups: 1, weak intensity;
2, moderate intensity; and 3, strong intensity. The thickness
of the epithelium stained was divided into the following
three levels: 1, lower one-third of the epithelium; 2, lower
two-thirds of the epithelium; and 3, full thickness of the
epithelium.

The project was approved by the Ethics
Committee of Faculdade Evangélica Mackenzie
Parana, 55675716.7.0000.0103,
was developed at the Complexo Hospital de Clinicas,
Universidade Federal do Parana, Curitiba, PR, Brazil, under
number 55675716.7.3001.0096.

under number and

Statistical analysis

We described quantitative variables by means,
standard deviations, medians, minimum and maximum
values. We presented categorical variables as frequencies
and percentages. We assessed the association between
two categorical variables using the Chi-square test. We
compared more than 2 groups in relation to quantitative
variables with the one-way analysis of variance (ANOVA)
model or the Kruskal-Wallis non-parametric test. To analyze
the time until recurrence, we fitted Cox Regression models
and estimated Hazard Ratio values, with 95% confidence
intervals. To evaluate factors associated with the reports’
results, we fitted Logistic Regression models and estimated
odds ratio values, with 95% confidence intervals. Values
of p<0.05 indicated statistical significance. For multiple
comparisons after ANOVA and Kruskal-Wallis tests, p
values were Bonferroni-corrected. The data were analyzed
using the Stata/SE v.14.1 software. StataCorp LP, USA.

RESULTS

We included 271 women between the ages
of 17 and 67 in the study. To analyze factors associated

Rev Col Bras Cir 50:e20233537 2



Bittencourt

Risk Factors for Persistence or Recurrence of High-Grade Cervical Squamous Intraepithelial Lesions

with recurrence, we excluded seven cases that were lost
to follow-up.

Lesion size at colposcopy: Among the 271
cases, 11 (4.1%) had no lesions, in 69 (25.5%) the lesions
were considered small, in 122 (45%) medium, and in 69
(25.5%), large.

Type of surgery: 71 (26.2%) underwent cold
conization (CKC) and 200 (73.8%) underwent excision
of the transformation zone with high frequency wave
surgery (LEEP).

Lesion degree: 95 (35.1%) had CIN 2 and the
remaining 176 (64.9%) had CIN 3.

Margins: In 183 cases (67.5%), free margins
were reported, 76 (28%) had margins compromised
by the lesion, and in 12 cases (4.4%) the margins were
compromised by fragmentation artifacts. Of the 76
involved margins, 55 (72.4%) occurred in the endocervical
portion, 11 (14.5%) in the ectocervical one, and 10 cases
(13.2%) in both margins. These results are shown in Table
1.

Table 1 - Age, lesion size, type of surgery, histological report, and margin status.

Variable n Classification Result*

Age (years) 271 35,5+ 10.0 34 (17 - 67)

Size 271 No lesion 11 4.1%

Small 69 25.5%

Medium 122 45.0%

Large 69 25.5%

Surgery 271 O-LEEP 200 73.8%

1-CKC 71 26.2%

Report 271 CIN 2 95 35.1%

CIN3 176 64.9%

Margin 271 Free 183 67.5%

Compromised 76 28.0%

Fragmented/coagulated 12 4.4%

;;)emprommed margin 76 Endocervical 55 72.4%

Ectocervical 11 14.5%

Both 10 13.2%

Immunohistochemical reaction for p16: Of the
271 cases, we performed reactions in 105. Regarding
the intensity of p16 staining, eight cases (7.6%) were
mild, 32 (30.5%) moderate, and 65 (61.8%) were
strong. As for the immunostained epithelial thickness,
of the 105 cases, seven (6.7%) stained 1/3 of the
epithelium, 36 (34.3%) stained 2/3, and 62 (59%), the
entire epithelium.

Immunohistochemical reaction for Ki-67: Of
the 271 cases, 113 reactions were performed. Regarding
Ki-67 staining intensity, three cases (2.7 %) were mild, 24
(21.2%) were moderate, and 86 (76.1%) were strong.
As for the immunostained epithelial thickness, of the
113 cases, six (5.3%) occurred in 1/3 of the epithelium,
48 (42.5%) in 2/3 of the epithelium, and 59 (52.2%)

occurred throughout the epithelium. These results are
shown in Table 2.

Table 2 - Results of immunostaining with p16 and Ki-67.

Variable n Score n %
p16 intensity 105 1 8 7.6
2 32 305
3 65 61.8
p16 grade 105 1 7 6.7
2 36 343
3 62 59.0
Ki-67 intensity 113 1 3 2.7
2 24 21.2
3 86 76.1
Ki-67 grade 113 1 6 5.3
2 48 425
3 59 522
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Of the 264 cases with follow-up, 38 (14.4%)
had recurrence, with a mean time of 22.7 + 14.7 months.
By the fifth year, 82.4% of patients were disease-free,
and after the tenth year, 81%.

As for
recurrence, we observed that no case of lesion not
visible at colposcopy recurred, small lesions recurred in

the colposcopic lesion size and

Table 3 - Recurrence according to lesion size.

11.8%, medium sized lesions in 15.3%%, and large
ones, in 17.9%, a gradual increase but without the
possibility of carrying out a statistical study due to the
lack of value in the group without injuries. To enable
the statistical calculation, we grouped the cases of no
injuries and small injuries, there being no statistical
significance (Table 3).

Size n % Size n p 95% ClI

No lesion 0 0 No lesion/Small 8

Small 8 11.55

Medium 18 15.3 Medium 18 0.255 1.62(0.71-3.73)
Large 12 17.9 Large 12 0.123 2.02(0.83-4.95)

* Mann-Whitney non-parametric test, p<0.05.

When evaluating the association between age
and lesion recurrence, we observed that the average age
of women who had recurrence was 36.9 + 9.6 years, with
no statistical difference when compared with the age of
patients who did not recur. Likewise, when we divided
patients aged 35 years or over and those aged under 35
years, there were 17 patients in the first age group and
21 in the second, this difference not being significant.

Regarding the type of surgery and recurrence,
most recurrences occurred in high-frequency surgeries,

37 of the 38 cases of recurrence (97.3%), but statistical
calculation was unfeasible due to low frequency in the
cold conization category.

When analyzing the association between the
quality of the margins and recurrence, we found that
the margins, when compromised by a lesion, have a
significant association with its recurrence, especially the
endocervical margin (Table 4).

There was a statistical association between
compromised margins and type of surgery (Table 5).

Table 4 - Recurrence according to compromised endocervical and ectocervical margins and both.

Local Free 178 13 (7.3%)
Compromised endocervical 55 19 (34.6%) <0.001 5.24 (2.59-10.6)
Compromised ectocervical 11 2(18.2%) 0.232 2.48 (0.56-11.0)
Both 10 3(30.0%) 0.032 3.96 (1.13-13.9)
* Mann-Whitney non-parametric test, p<0.05
Tabela 5 - Type of surgery and margins.
L Surgery N
Classification n LEEP CKC p
Margin Free 183 121 (66.1%) 62 (33.9%) <0.001
Compromised 76 67 (88.2%) 9(11.8%) ’

*Fisher'’s exact test, p<0.05.
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As  for the  association of pl16
immunohistochemical reaction and recurrence, mild
reaction obtained a recurrence rate of 12.5%, moderate
p16 reaction of 22.6%, and strong reaction, 17.2%
of recurrence. In the analysis of stained epithelial
thickness, scales with value 1 had 14.3% recurrence,
value 2 had 14.7% recurrence, and value 3 showed
21.7% recurrence, although there was no significant
difference.

Regarding the Ki-67 reaction, 33.3%
recurrence was associated light staining, 8.7% with
moderate staining, and 20% with strong staining; in
the evaluation of the stained epithelial thickness scale,
we observed recurrence of 16.7% in value 1, 14.9% in
value 2, and a higher, 20.7% recurrence for value 3,
though without statistical significance.

DISCUSSION

Much has been studied about the reasons for
recurrence of cervical intraepithelial lesions after treatment,
including the size of the colposcopic lesion, age, margins
involvement, histological grade, glandular involvement,
and immunosuppression®>1011,

Recurrence occurs on average in 20.6% and
can vary from 4.6 to 48%, which is an undesirable result
both for doctor and patient, the former feeling that
treatment was insufficient and the latter probably having
to undergo a new procedure*>°. In our study, we observed
a recurrence rate of 14.4%, below the average reported
in the literature. Brockmeyer et al.> have found a 48.1%
recurrence rate, with 75% of recurrences occurring in the
first year.

We observed a recurrence time interval of 22.7
months, 81% of patients being disease-free at the tenth
year. Serati et al."® found similar figures, with a mean
recurrence time of 26.7 months, and with 75.4% of
patients disease-free in the fifth year of follow-up, while Lili
et al. found a longer average time to recurrence, of 46.5
months, explained by the diagnosis of an adenocarcinoma
at 59.2 months'2.

Patients must have adequate follow-up after
treatment. Although some services use the HPV test',
we follow patients with cytology and colposcopy, and it is
noteworthy that we had a small loss to follow-up, of 2.5%,

as we actively searched for patients; in the literature, the
lowest loss to follow-up found was by Gardeil et al., with
6.2%'.

Studies suggest that the size of the lesion should
be evaluated in the management of CIN. Despite being a
poorly discussed subject in the literature, it is considered
a risk factor for lesion progression and recurrence, since
false negative cytologies occur more commonly in small
lesions. In addition, the exact location and extent of the
lesion is a crucial factor in choosing the treatment, CKC
or LEEP™™,

In our study, the size of the Colposcopic
lesions did not statistically significantly predict recurrence.
However, recurrence trends were 11.8%, 15.3%, and
17.9% for small, medium, and large lesions, respectively.
When the lesion was not visualized, no recurrence was
observed. Colposcopy was indicated by repeated altered
cytology test results.

Kawano et al.'® stated that the lesion involving
more than two quadrants is a risk factor for compromised
margins and consequently for recurrence, although we
must emphasize that the visualization of the quadrants
by the professional is subjective. In a report made by
Hopman et al 1995", only in 68% of the time there
was interobserver agreement regarding the number of
guadrants affected by the lesion.

The age of patients is also considered a risk
factor for recurrence. Menopause induces atrophy of
the endometrium and endocervix, which causes the
transformation zone to retract into the canal, thus causing
the lesion to establish itself within the canal®.

Zhu et al. observed age over 35 years as the
only isolated factor for recurrence, but they selected 275
patients with compromised margins within a population of
4,336 LEEP procedures'®,

Our study did not indicate an association
between recurrence and patient age. This can be explained
by the fact that we chose CKC every time the junction was
not visualized. Therefore, a greater volume of the cervix
was removed.

During our study, 97.3% of relapses occurred
after LEEP; however, a statistical analysis was not possible
because of the low relapse rates of patients treated with
CKC. Similarly, El-nashar et al.” reported more than twice
as many relapses with LEEP.
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As already mentioned, CKC removes a much
larger piece of tissue, thus reducing the risk of compromised
margins and consequently recurrence, this technique
is preferred in cases of suspected glandular lesion or
microinvasion, and in cases in which the squamoucolumnar
junction is not visible?3.

We observed a significant value of compromised
margins in LEEP, of 88.2%, versus 11.8% in CKC.
Other authors also found values more than double the
compromise on the LEEP margins, such as Chen et al.?° and
Murta et al.?, who found 33.3% of compromised margins
in LEEP and 24.9% in CKC. However, the metanalysis from
Li, Chen, and Jiang?' obtained no significant difference
between the two techniques.

The greater compromise in the LEEP margins is
due the loops used for the procedure often not covering
the width of the lesion, which is why it is important to
choose the correct surgical method, because as stated by
Ayhan??, compromised margins are better predictors of
persistent or residual disease, which represents a problem
for doctors and patients when planning follow-up and
future therapy.

A series of factors are related to compromised
margins, including age, size of the lesion, type of surgery,
and surgeon’s training level?°.

In the literature, the rate of surgical margins’
compromise of cervix specimens is quite variable, ranging
from 6% to 49%, with an average of around 25%, which
is in agreement with our reports®'3.23.24,

Our study found 28% of compromised margins,
67.5% of free margins, and 4.4% of the remaining
margins were impaired for reading, findings similar to
those in the literature, as shown by Lili et al.’?, who studied
569 LEEP and 235 CKC procedures and found 28%
compromised margins. Bittencourt et al.Z, in a series of
118 LEEP, reported 11.8% of compromised margins and
2.5% of margins impaired for reading, the low frequency
of compromised margins being justified by the procedures
being performed by a single professional, with extensive
experience in the LEEP technique, as well as extensive
knowledge of the lower genital tract pathology.

Margin involvement has an impact on lesion
recurrence, especially when this involvement is at the
endocervical margin. In our analysis, the compromised
endocervical margin was responsible for 34.6% of

recurrences, while in free margins recurrence occurred
in 7.3%>%131422_ De Mello e Silva et al.* showed that in
women with recurrence the risk of the endocervical margin
being affected is 6.5 times greater (p=0.00002), while the
risk of the ectocervical margin being affected is 6 times
greater (p=0.00004). Gardeil et al."* studied 225 women
undergoing LEEP and found compromised margins in 105,
with the endocervical margin affected in 72% and an
incidence of recurrence of 16.5% in compromised margins
and 1.9% in free ones.

The endocervical margin is generally more
compromised in cases where the lesion enters the
cervical canal or it is not possible to fully visualize
the squamocolumnar  Junction or if the
extensive3 11142022,

Arbyn et al.", in a review of 44,446 patients
treated for CIN, stated that the margin status has a
sensitivity of 55.8% and specificity of 84.4% for predicting
recurrence.

A metanalysis by Ghaem-Maghami et al.?®
with 27,785 cervix surgeries found 18% recurrence in
compromised margins and 3% recurrence in free margins.

However, even with positive margins, due to
the low recurrence rate, these patients do not need to be
reoperated. According to Chen et al.?°, the inflammatory
reaction after the procedure can eliminate residual disease.

For better monitoring, molecular biology tests for
HPV DNA have been used in clinical practice. Our work, on
its turn, used immunomarkers (p16 and Ki-67) on surgical
specimens to assess possible risk factors for recurrence.

p16 is a tumor suppressor protein belonging
to the INK (cyclin-dependent-kinase) family. It has been
used in cases of atypical squamous cells of undetermined
significance (Ascus) and low-grade intraepithelial lesions
on cytology. It has high sensitivity and specificity for high-
grade lesions®7:26:27,

Ki-67 is a marker of DNA proliferation and
replication. In normal epithelium it is expressed in the basal
and parabasal layers in the lower third of the epithelium,
overexpression being associated with inflammation or
atypia. The positive association of both can differentiate
benign reactions, such as atrophy and metaplasia, from
premalignat lesions. It is used for prognosis and prediction
of tumors, as well as assisting in the diagnosis of cancer
and pre-cancer®7.26.27,

lesion is
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Our work did not show statistical significance
of biomarkers in predicting cervical lesion recurrence.

Fonseca et al.* did not find an association
between p16 and recurrence, but the authors studied
LEEP specimens with low- and high-grade lesions and
adenocarcinoma, not excluding
patients, which may have altered the real reason for
recurrence.

Leite et al.?® studied 68 patients undergoing
LEEP, including cases of low-grade, high-grade and
HIV-positive lesions, and concluded that there was no
association between the biomarkers p16 and Ki-67 with
lesion recurrence.

Low-grade lesions have a different evolution
from high-grade ones, as most of the former regress
spontaneously?®. Therefore, analyzes of the results of
low-grade lesions must be carried out separately from
high-grade lesions’ ones, as well as the study of HIV+
patients, which present a higher risk of recurrence after
treatment®.

immunosuppressed

RESUMDO

Our study had some limitations, such as a
retrospective design, which may have confounding
variables, and loss of more than 50% of samples when
choosing blocks that had insufficient material to perform
the tissue microarray.

However, it evaluates factors for recurrence of
cervical intraepithelial lesions in a population of women
with high-grade intraepithelial lesions, who underwent
surgery under the supervision of two gynecologists
with extensive experience in surgical techniques and
prospective immunohistochemical evaluation.

CONCLUSION

Compromise of the endocervical margins
remains the main risk factor for recurrence after the
treatment of high-grade cervical intraepithelial lesions.
Age, size of the colposcopic lesion, type of surgery, and
immunomarkers p16 and Ki-67 were not identified as risk

factors.

Obijetivos: avaliar se o status das margens, idade, tamanho da lesdo colposcdpica, tipo de cirurgia e expressdo dos marcadores
p16/Ki-67 sdo fatores de risco na persisténcia ou recidiva da LIEAG. Métodos: um estudo de corte transversal, observacional com
coleta de dados retrospectivos de pacientes submetidas a conizacao a frio (CF) ou exérese da zona de transformacgao por cirurgia de
alta frequéncia EZT por NIC2/3. Foram analisados os sequintes fatores em relacdo a persisténcia ou recidiva: comprometimento das
margens, idade, tamanho da lesdo, tipo de cirurgia e coexpressdo dos imunomarcadores p16 e Ki-67. Resultados: 271 mulheres
tratadas com CF (71) e EZT (200), onde 95 apresentavam NIC 2 e 173 NIC 3, 183 apresentaram margens cirurgicas livres, 76
comprometidas e 12 prejudicadas por artefatos ou fragmentacdo. Das 76 pacientes com margens comprometidas, 55 foram
endocervical, 11 ectocervical e 10 ambas as margens. Das 264 pacientes que tiveram seguimento, 38 persistiram ou recidivaram
a doenca. A regressao logistica multipla indicou ser a margem endocervical comprometida o tnico fator independente de risco de
persisténcia/recorréncia da NIC (p<0,001). Nao houve associacao significativa entre a idade, o tamanho da lesdo colposcdpica, o tipo
de cirurgia e a expressdo dos imunomarcadores p16/Ki-67 e a persisténcia ou recorréncia da doenca. Conclusao: entre os fatores
estudados associados com persisténcia ou recorréncia, somente a margem endocervical comprometida provou ser significativamente
um fator risco para persisténcia ou recorréncia da lesao.

Palavras-chave: Neoplasia Intraepitelial Cervical. Conizagdo. Recidiva.

REFERENCES

1. INCA [Internet]. 2021. Available from: https:/Avww.
inca.gov.br/numeros-de-cancer

2. Miroshnichenko GG, Parva M, Holtz DO, Klemens
JA, Dunton CJ. Interpretability of Excisional Biopsies
of the Cervix. J Low Genit Tract Dis. 2009;13(1):10-
2. doi: 10.1097/LGT.0b013e31817{f940.

3. Murta EFC, Conti R, Rodovalho J, Barcelos ACM,

Adad SJ, de Souza H. Outcome after treatment of
high-grade squamous intraepithelial lesions: relation
between colposcopically directed biopsy, conization
and cervical loop excision. Eur J Gynaecol Oncol.
2004;25(5):587-90.

4. de Mello Silva MV, Coutinho IC, de Andrade
Heraclio S, Fittipaldi HM, Katz L. Factors associated
with the persistence/recurrence of CIN2/3 in women
submitted to loop electrosurgical excision procedure

Rev Col Bras Cir 50:e20233537 7



Bittencourt

Risk Factors for Persistence or Recurrence of High-Grade Cervical Squamous Intraepithelial Lesions

10.

in a teaching hospital in northeastern Brazil: a case-
control study. J Low Genit Tract Dis. 2014;18(4):286—
90. doi: 10.1097/LGT.0000000000000014.
Brockmeyer AD, Wright JD, Gao F, Powell MA.
Persistent and recurrent cervical dysplasia after loop
electrosurgical excision procedure. Am J Obstet
Gynecol. 2005;192(5):1379-81. doi: 10.1016/j.
aj0g.2004.12.044.

Gupta N, Srinivasan R, Rajwanshi A. Functional
biomarkers in cervical precancer: An overview. Diagn
Cytopathol.  2010;38(8):618-23. doi: 10.1002/
dc.21270.

Conesa-Zamora P, Doménech-Peris A, Orantes-
Casado FJ, Ortiz-Reina S, Sahuquillo-Frias L, Acosta-
Ortega J, et al. Effect of human papillomavirus
on cell cycle-related proteins p16, Ki-67, cyclin
D1, p53, and ProEx C in precursor lesions of
cervical carcinoma: A tissue microarray study. Am
J Clin Pathol. 2009;132(3):378-90. doi: 10.1309/
AJCPOOWY TVIFCYDC.

Louwers J, Kocken M, van der Bijl C, Berkhof J.
Colposcopic Characteristics of High-Risk Human
Papillomavirus-Related Cervical Lesions J Low
Genit Tract Dis. 2010;14(1):49-55. doi: 10.1097/
LGT.0b013e3181b0fb8e.

Debarge VH, Collinet P, Vinatier D, Ego A, Dewilde
A, Boman F, et al. Value of human papillomavirus
testing after conization by loop electrosurgical
excision for high-grade squamous intraepithelial
lesions. Gynecol Oncol. 2003;90(3):587-92. doi:
10.1016/50090-8258(03)00372-x.

Serati M, Siesto G, Carollo S, Formenti G, Riva C,
Cromi A, et al. Risk factors for cervical intraepithelial
neoplasiarecurrenceafterconization: A 10-yearstudy.
Eur J Obstet Gynecol Reprod Biol. 2012;165(1):86-
90. doi: 10.1016/}.ejogrb.2012.06.026.

. Arbyn M, Redman CWE, Verdoodt F, Kyrgiou M,

Tzafetas M, Ghaem-Maghami S, et al. Incomplete
excision of cervical precancer as a predictor of
treatment failure: a systematic review and meta-
analysis. Lancet Oncol. 2017;18(12):1665-1679.
doi: 10.1016/51470-2045(17)30700-3.

Lili E, Chatzistamatiou K, Kalpaktsidou-Vakiani A,
Moysiadis T, Agorastos T. Low recurrence rate of
high-grade cervical intraepithelial neoplasia after

13.

14.

15.

16.

17.

18.

19.

20.

successful excision and routine colposcopy during
follow-up. Medicine (Baltimore). 2018;97(4):e9719.
doi: 10.1097/MD.0000000000009719.

Leguevaque P, Motton S, Decharme A, Soulé-Tholy
M, Escourrou G, Hoff J. Predictors of recurrence
in high-grade cervical lesions and a plan of
management. Eur J Surg Oncol. 2010;36(11):1073-
9. doi: 10.1016/}.€j50.2010.08.135.

Gardeil F, Barry-Walsh C, Prendiville W, Clinch J,
Turner MJ. Persistent intraepithelial neoplasia after
excision for cervical intraepithelial neoplasia grade |Il.
Obstet Gynecol. 1997;89(3):419-22. doi: 10.1016/
S0029-7844(96)00505-4.

Jarmulowicz MR, Jenkins D, Barton SE, Goodall AL,
Hollingworth A, Singer A. Cytologicalstatusandlesion
size: a further dimension in cervical intraepithelial
neoplasia. Br J Obstet Gynaecol. 1989;96(9):1061-
6. doi: 10.1111/1.1471-0528.1989.tb03381 .x.
Kawano K, Tsuda N, Nishio S, Yonemoto K, Tasaki
K, Tasaki R, et al. Identification of appropriate cone
length to avoid positive cone margin in high grade
cervical intraepithelial neoplasia. J Gynecol Oncol.
2016;27(5):e54. doi: 10.3802/jg0.2016.27.e54.
Hopman EH, Voorhorst FJ, Kenemans P, Meyer
CILM, Helmerhorst TJM. Observer Agreement
on Interpreting Colposcopic Images of CIN.
Gynecol Oncol. 1995;58(2):206-9. doi: 10.1006/
gyno.1995.1212.

Zhu M, He Y, Baak JP, Zhou X, Qu Y, Sui L, et al.
Factors that influence persistence or recurrence of
high-grade squamous intraepithelial lesion with
positive margins after the loop electrosurgical
excision procedure: a retrospective study. BMC
Cancer. 2015;15:744. doi: 10.1186/512885-015-
1748-1.

El-Nashar SA, Shazly SA, Hopkins MR, Bakkum-
Gamez JN, Famuyide AO. Loop Electrosurgical
Excision Procedure Instead of Cold-Knife Conization
for Cervical Intraepithelial Neoplasia in Women
With  Unsatisfactory Colposcopic  Examinations:
A Systematic Review and Meta-Analysis. J Low
Genit Tract Dis. 2017;21(2):129-36. doi: 10.1097/
LGT.0000000000000287.

Chen Y, Lu H, Wan X, Lv W, Xie X. Factors
associated with positive margins in patients with

Rev Col Bras Cir 50:e20233537 8



Bittencourt
Risk Factors for Persistence or Recurrence of High-Grade Cervical Squamous Intraepithelial Lesions

21.

22.

23.

24,

25.

cervical intraepithelial neoplasia grade 3 and
postconization management. Int J Gynaecol
Obstet.  2009;107(2):107-10.  doi:  10.1016/j.

jg0.2009.05.027.

Li L, Chen C-X, Jiang Y-M. Meta-analysis of cold-
knife conization versus loop electrosurgical excision
procedure for cervical intraepithelial neoplasia.
Onco Targets Ther. 2016;9:3907-15. doi: 10.2147/
OTT.5108832.

Ayhan A, Boynukalin FK, Guven S, Dogan NU, Esinler
[, Usubutun A. Repeat LEEP conization in patients
with cervical intraepithelial neoplasia grade 3 and
positive ectocervical margins. Int J Gynaecol Obstet.
2009;105(1):14-7. doi: 10.1016/.ijgo.2008.11.015.
Bittencourt DD. Number of fragments , margin
status and thermal artifacts of conized specimens
from LLETZ surgery to treat cervical intraepithelial
neoplasia. Sao Paulo Med J. 2012;130(2):92-6. doi:
10.1590/51516-31802012000200004.

Fonseca FV, Tomasich FDS, Jung JE, Maestri
CA, Carvalho NS de. The role of P16inkda and
P53 predicting
of HG-CIN after conization treatment. Rev Col
Bras Cir. 2016;43(1):35-41. doi: 10.1590/0100-
69912016001008.

Ghaem-Maghami S, Sagi S, Majeed G, Soutter
WP. Incomplete excision of cervical intraepithelial
neoplasia and risk of treatment failure: a meta-
analysis. Lancet Oncol. 2007;8(11):985-93. doi:

immunostaining in recurrence

Received in: 06/02/2023.

Accepted for publication: 08/09/2023.
Conflict of interest: no.

Funding source: CAPES.

26.

27.

28.

29.

30.

10.1016/S1470-2045(07)70283-8.

Tay TKY, Lim KL, Hilmy MH, Thike AA, Goh ST,
Song LH, et al. Comparison of the sensitivity and
specificity of p16/Ki-67 dual staining and HPV
DNA testing of abnormal cervical cytology in the
detection of histology proven cervical intraepithelial
neoplasia grade 2 and above (CIN 2+). Malays J
Pathol. 2017;39(3):257-65.

Mandal R, Ghosh |, Banerjee D, Mittal S, Muwonge
R, Roy C, et al. Correlation Between p16/Ki-67
Expression and the Grade of Cervical Intraepithelial
Neoplasias. Int J Gynecol Pathol. 2020;39(4):384-
90. doi: 10.1097/PGP.0000000000000617.

Leite P, Tafuri L, Costa M, Lima M, Simdes R.
Evaluation of the p16 and Ki-67 Biomarkers as
Predictors of the Recurrence of Premalignant
Cervical Cancer Lesions after LEEP Conization.
Rev Bras Ginecol Obstet. 2017;39(6):288-93. doi:
10.1055/5-0037-1598643.

Melnikow J. Natural history of cervical squamous
intraepithelial lesions: a meta-analysis. Obstet
Gynecol. 1998;92(4 Pt 2):727-35. doi: 10.1016/
50029-7844(98)00245-2.

Huchko MJ, Leslie H, Maloba M, Bukusi EA, Cohen
CR. Factors associated with recurrence of cervical
intraepithelial neoplasia 2+ after treatment among
HIV-infected women in Western Kenya. J Acquir
Immune Defic Syndr. 2014,;66(2):188-92. doi:
10.1097/QAI.0000000000000130.

Mailing address:
Dulcimary Dias Bittencourt

E-mail: dulcidiasbitte@gmail.com

o=

Rev Col Bras Cir 50:e20233537 9



