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ABSTRACT

Objective: The aim of this study was to determine the
efficiency and indications of cold knife conization in the
treatment of high-grade cervical lesions.

Materials and Methods: This study included patients
with high-grade cervical lesions treated with cold knife
conization (CKC) within 9 years. Histopathological corre-
lation analyses were carried out among the smear, colpo-
scopic biopsy (CBx), CKC results, and total hysterectomy
specimens available.

Results: One hundred thirty-one cold knife cone biopsy
cases were analyzed for this study. The most common
pathology was cervical intraepithelial neoplasia (CIN) II-
111, with a frequency of 64 (48.9%). Other conization re-
sults in order of frequency were as follows: CIN I at a rate
of 29 (22.1%), Carcinoma (Ca) at 19 (14.5%), cervicitis at
14 (10.7%), and negative results at 5 (3.8%).

Conclusions: CKC remains an acceptable option in the
treatment of CIN and microinvasive carcinoma of the
cervix, and the excellent diagnostic and therapeutic effica-
cy of CKC is well-known and confirmed. When properly
performed, the procedure has a low risk of complications
and provides an accurate histological representation of the
disease process. It is also curative in most cases. Of
course, excellent clinical results still require careful, long-
term, and attentive follow-up.

Keywords: Cervical intraepithelial neoplasia, cervical
smear, cold knife conization
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Amag: Bu calismanm amaci yiiksek dereceli servikal lez-
yonlarin tedavisinde soguk konizasyonunun etkinligini ve
endikasyonlarini belirlemektir.

Materyal ve Metot: Bu caligmaya 9 yillik siiregte yiiksek
dereceli servikal lezyonu olan ve soguk konizasyon ile
tedavi edilen hastalar dahil edildi. Smear, kolposkopik
biyopsi, soguk konizasyon sonuglari ve mevcut total histe-
rektomi spesimenleri arasinda histopatolojik korelasyon
yapild1.

Bulgular: Yiiz otuz bir soguk koni biyopsisi bu ¢alisma
i¢in analiz edildi. En sik goriilen patoloji 64 (%48,9) ile
CIN II-I1II idi. Diger konizasyon sonuglar1 siklik sirasina
gore soyledir; CIN I 29 (%22,1), Karsinom (Ca) 19 (%
14,5) , servisit 14 (%10,7), negatif 5 (%3,8).

Sonug: Soguk konizasyon, serviksin servikal intraepitelyal
neoplazi (CIN) ve mikroinvaziv karsinomunun tedavisinde
kabul edilebilir bir segenek olmaya devam etmekte ayrica
tanisal ve terapdtik etkinligi iyi bilinmektedir. Uygun se-
kilde yapildiginda, dogru bir histopatolojik tani saglar ve
diisiik komplikasyon riskine sahiptir; ayrica ¢ogu vakada
kiiratiftir. Elbette, milkemmel klinik sonuglar yine de dik-
katli, uzun siireli ve 6zenli bir takip gerektirmektedir.
Anahtar Kelimeler: Servikal intraepitelyal neoplazi,
servikal smear, soguk konizasyon
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INTRODUCTION

Cervical health is recognized as a critical component
of the female reproductive system, playing an im-
portant role in fertility and overall well-being. How-
ever, in certain cases, abnormal changes can occur in
the cells of the cervix, a condition known as cervical
intraepithelial neoplasia (CIN). CIN refers to precan-
cerous changes in the epithelial cells of the cervix
and is a significant health risk for women world-
wide, potentially progressing to cervical cancer if
left untreated.! CIN cases are histologically con-
firmed on a biopsy specimen and categorized as CIN
I (mild dysplasia), CIN II (moderate dysplasia), or
CIN III (severe dysplasia or carcinoma in situ). CIN
IT and CIN III patients must be treated since untreat-
ed cases have low spontaneous regression rates (32-
43%) and a high risk of invasive cancer (5-22%).”
Surgical techniques are available for the treatment of
high-grade CIN. Cold knife cervical conization
(CKC), a conservative surgical approach for treating
CIN II and CIN III, was first described by Lisfranc
in 1815 and can be performed using a cold knife,
CO2 laser, or electrical loop electrodes (LLETZ, i.e.,
loop electrosurgical excisional procedure, LEEP).’
In CKC surgery, a cone-shaped piece of the cervix is
excised to remove a cervical lesion and the entire
transformation zone.* CKC allows the histological
confirmation of the lesion, the exclusion of invasive
neoplasia, and the evaluation of resection margins.
CKC provides more extensive tissue sampling for
pathology than other procedures, but a wide and
deep cervical cone excision can cause bleeding, in-
fection, cervical stenosis, and mid-trimester preg-
nancy loss.” The rate of success (i.e., no residual
disease at follow-up) of knife cone biopsy was re-
ported to be 90% to 94% in non-randomized stud-
ies.’

We aimed to evaluate the indications and histopatho-
logical outcomes of Turkish women undergoing
CKC for the treatment of CIN II/III.

MATERIALS AND METHODS

Ethic Committee Approval: The Declaration of Hel-
sinki was followed in the study. Our study was ap-
proved by the Non-Interventional Clinical Research
Ethics Committee of Kartal Training and Research
Hospital (Date:30.05.2017, decision no:
2017/514/108/7).

Data collection: Patient identification in Kartal
Training and Research Hospital was accomplished
by examining admission logs from accessible medi-
cal data. The data were obtained from the hospital
information system by experienced research physi-
cians.

Study Design and Participants: This retrospective
study conducted at Kartal Training and Research

Sinem Tekin

Hospital's Department of Obstetrics and Gynecology
between 2008 and 2017 involved 131 patients who
underwent CKC for diagnosed CIN II and CIN III
based on cervical cytology or biopsy. Other indica-
tions for CKC included unsatisfactory colposcopy,
positive endocervical curettage, and suspicion of
microinvasive disease, while women with a history
of hysterectomy, recent pregnancy, or other gyneco-
logic malignancies were excluded from the study.
Patients undergoing CKC underwent scalpel exci-
sions under general or regional anesthesia. Colpo-
scopic examination with 3% to 5% acetic acid to
delineate the transformation zone, followed by a
circumferential incision, was made with a long-
handled scalpel. Starting posteriorly, the scalpel
blade was placed at the desired depth and direction,
and a conical portion of the cervix was then re-
moved. Hemostasis was achieved using bilateral
interrupted vertical sutures, and vaginal packing was
inserted for 12 hours. Specimens were evaluated by
experienced pathologists at our hospital's Pathology
Department. Positive margins were defined by the
presence of HSIL or cancer within <I mm of the
resection surface. Further surgery, including radical
hysterectomy and pelvic lymphadenectomy, was
performed for patients with cancerous margins or
cases unsuitable for fertility preservation. For each
patient, data were collected on age, preoperative
cytology and colposcopy results, indication for coni-
zation, histology of cone specimen, and results of
subsequent follow-up and management.

Statistical Analysis: The statistical analyses were
performed using SPSS version 23.0 (IBM SPSS,
USA) or GraphPad Prism 9.x (GraphPad, USA).
Continuous variables were represented as mean (M)
t+standard deviation (SD); discrete variables were
represented as frequency (n) and percentage distri-
bution.

RESULTS

131 CKC cases were analyzed in this study. First
pap test results (FPRs) were available for 125 of
these patients. Figure 1A shows the FPR of 125 cas-
es assessed, and the results of 98 colposcopic biop-
sies (CBx) were available (Figure 1B). Figure 1C
shows the distribution of pathologies in endocervical
curettage (ECC) specimens of 105 cases and Figure
1D shows the results of 31 patients who underwent
LEEP prior to conization. Conization findings for
131 patients are shown in Figure 1E. The most com-
mon pathology was CIN II-III with a frequency of
64 (48.9%). The highest mean age was 59.6+13.60
years in the carcinoma (Ca)/carcinoma in situ (CIS)
group. Hysterectomy was performed on 45 patients,
with pathology outcomes depicted in Figure 1F. Ca
emerged as the predominant pathology among hys-
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terectomized women, accounting for 14 (31.1%).
The depth of invasion was measured in 10 hysterec-
tomized patients with Ca pathology: 3 mm in 2 pa-
tients, 8 mm in 2 patients, 9 mm in 1 patient, 10 mm
in 2 patients, 12 mm in 1 patient, and 13 mm in 2
patients. The mean depth was 8.9 + 3.60 mm. Fur-
thermore, radiotherapy was administered to 9 pa-
tients with Ca pathology identified post-
hysterectomy. Patients who underwent CKC or sub-
sequent hysterectomy were followed up with smear
tests at 3, 6, and 9 months, coded as the first follow-
up pap tests (FPTs), as shown in Figure 1G. One
patient who had a type 2 hysterectomy for squamous

Percentage
Percentage
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cell carcinoma had a 6-month follow-up smear
showing carcinoma. The 2nd FPTs were performed
for 1 year (Figure 1H). Among the 99 patients with
2nd FPTs, 92 (92.9%) had normal results. 2 (2%)
patients had ASC-US, 2 (2%) patients had CIN I, 2
(2%) patients had CIN II-III, and 1 (1%) patient had
VAIN II. The 3rd FPTs were performed between
years 1 and 8. Most of the samples were taken in
years 3 and 4. The results of the 3rd FPTs of 67 cas-
es are shown in Figure 11. 64 (95.5%) of these re-
sults were normal, 1 (1.5%) result was compatible
with CIN I, 1 (1.5%) was compatible with VAIN II,
and 1 (1.5%) was compatible with Ca.
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Figure 1. A. Distribution of FPRs; B. Distribution of CBx; C. Distribution of pathologies of ECC specimens;
D. Distribution of biopsy pathologies of LEEP cases; E. Distribution of pathology results of patients who un-
derwent conization; F. Distribution of pathology results of patients who underwent hysterectomy; G. First FPT

results; H. 2nd FPT results; 1. 3rd FPT results.
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Table 1 presents a comparison of CBx and FPRs.
CBx results of two patients with negative Pap tests
were CIN II-III. Of the 5 patients with seven cervici-
tis on their FPR, 4 had CIN II-III on CBx.

The comparison of the FPRs and conization results
is shown in Table 2. The conization results of 2 pa-
tients with negative FPRs were CIN II-III. Three
patients with cervicitis in their conization results
were CIN II-III. Of the 56 patients whose FPRs were
HSIL, 11 had Ca/CIS, 29 had CIN II-1II, 9 had CIN
I, 5 had cervicitis, and 2 were negative based on
conization results. Of the 33 patients whose FPRs
showed LSIL, 2 had Ca/ CIS, 19 had CIN II-III, 7
had CIN I, 3 had cervicitis, and 2 were negative
based on conization results. Of the 6 patients whose
FPRs indicated ASC-H, 1 had Ca/CIS, 2 had CIN II-
III, 1 had CIN I, and 2 had cervicitis based on coni-
zation results.

Table 3 compares the results of CBx, LEEP, coniza-
tion, and hysterectomy according to the results of
the FPRs of the patients. Of the 6 patients whose
FPRs were negative, two had CIN II-III, three had
CIN I, and one had cervicitis detected in conization
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performed for other reasons. One of them underwent
a hysterectomy, and the result was CIN II-III. Of the
7 patients whose FPRs came back as cervicitis, 2
were found to have CIN II-III in the results of the
conization procedures performed for other reasons.
One of them underwent a hysterectomy, and the
result was cervicitis. Of 56 patients with HSIL in
their FPRs, 13 underwent LEEP, and 1 was found to
have CIS. The pathology results of the conization
outcomes were as follows: 11 Ca/CIS, 29 CIN II-III,
9 CIN I, 5 cervicitis, and 1 negative. Twenty-five of
these cases underwent hysterectomies. The patholo-
gy results of their slides were Ca/CIS, 9 were CIN 11
-III, 3 were CIN I, and 5 were cervicitis. Among the
34 patients whose FPRs were LSIL, 2 had a coniza-
tion result of Ca/CIS. Seven underwent hysterecto-
mies, and 1 of them had a result of Ca/CIS. The
conization result of 1 patient with ASC-H smear was
Ca/CIS. Interestingly, the conization result of one
patient whose FPR was ASC-US was Ca/CIS; this
patient underwent a hysterectomy, and the pessary
result was the same.

Table 1. Distribution of results of colposcopic biopsy and first Pap test results.

Biopsy
First Pap Negative  Cervicitis CINI CINII-IIT  Ca/CIS
test n (%) n (%) n (%) n (%) n (%)
Negative 2 (40.0) 0(0) 2(11.8) 2(2.9) 0 (0)
Cervicitis 0(0) 0(0) 1(5.9) 4 (5.9) 0(0)
HSIL 1 (20.0) 1(33.3) 3(17.6) 33 (48.5) 1(33.3)
LSIL 1 (20.0) 2 (66.7) 6(35.3) 19 (27.9) 0 (0)
ASC-H 0 (0) 0(0) 0(0) 4 (5.9) 1(33.3)
ASC-US 1 (20.0) 0(0) 5(29.4) 6(8.8) 1(33.3)
Total 5(100) 3 (100) 17 (100) 68 (100) 3 (100)

HSIL: High-grade squamous intraepithelial lesion; LSIL: Low-grade squamous intraepithelial lesion; ASC-H: Atypi-
cal squamous cells -cannot exclude high-grade squamous intraepithelial lesion; ASC-US: Atypical squamous cells of
undetermined significance; CIN: Cervical intraepithelial neoplasia; Ca/CIS: Carcinoma / Carcinoma in situ.

Table 2. Distribution of results of first Pap test results and conization.

Conization

First Pap test Negative Cervicitis CINI CIN II-11I Ca/CIS

n (%) n (%) n (%) n (%) n (%)
Negative 0(0) 1(7.7) 3(10.3) 23.2) 0 (0)
Cervicitis 1 (20.0) 1(7.7) 2 (6.9) 3 (4.8) 0(0)
HSIL 2 (40.0) 5(38.5) 9(31.0) 29 (46.8) 11(73.3)
LSIL 2 (40.0) 3(23.1) 7 (24.1) 19 (30.6) 2(13.3)
ASC-H 0(0) 2 (15.4) 134 2(3.2) 1(6.7)
ASC-US 0(0) 1(7.7) 7 (24.1) 7 (11.3) 1(6.7)
Total 5(100) 13 (100) 29 (100) 62 (100) 15 (100)

HSIL: High-grade squamous intraepithelial lesion; LSIL: Low-grade squamous intraepithelial lesion; ASC-H:
Atypical squamous cells -cannot exclude high-grade squamous intraepithelial lesion; ASC-US: Atypical squa-
mous cells of undetermined significance; CIN: Cervical intraepithelial neoplasia; Ca/CIS: Carcinoma / Carcino-
ma in situ.
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Table 3. Comparison of CBx, LEEP, conization, and hysterectomy outcomes according to FPRs.

Biopsy under Colposcopic Negative Cervicitis HSIL LSIL ASC-H ASC-US
Observation n (%) n (%) n (%) n (%) n (%) n (%)
Negative 2(33.3) 0(0) 1(2.6) 1(3.6) 0(0) 1(7.7)
Cervicitis 0(0) 0(0) 1(2.6) 2(7.1) 0(0) 0(0)
CINI 2(33.3) 1(20) 3(7.7) 6(21.4) 0(0) 5(38.5)
CIN II-111 2(33.3) 4 (80) 33 (84.7) 19 (67.9) 4 (80) 6(46.2)
AGC/CIS 0(0) 0(0) 1(2.6) 0(0) 1 (20) 1(7.7)
LEEP Negative Cervicitis HSIL LSIL ASC-H ASC-US
CINII 0(0) 1 (50) 2 (16.4) 2(22.2) 0(0) 0(0)
CIN II-111 0(0) 1 (50) 10 (76.0) 7(77.8) 3 (100) 3 (100)
Ca/CIS 0(0) 0(0) 1(7.6) 0(0) 0(0) 0(0)
Conization Negative Cervicitis HSIL LSIL ASC-H ASC-US
Negative 0(0) 1(14.3) 2 (3.6) 2(6.1) 0(0) 0(0)
Cervicitis 1(16.7) 1(14.3) 5(8.9) 30.1) 2(333) 1(6.3)
CINI 3 (50) 2 (28.6) 9 (16.1) 7(21.2) 1(16.7) 7 (43.8)
CIN II-III 2(33.3) 3 (42.9) 29 (51.8) 19 (57.6) 2(333) 7 (43.8)
CA/CIS 0(0) 0(0) 11 (19.6) 2(6.1) 1 (16.7) 1(6.3)
Hysterectomy Negative Cervicitis HSIL LSIL ASC-H ASC-US
Cervicitis 0(0) 1 (100) 5(20) 4(57.1) 1 (50) 1(20)
CINI 0(0) 0(0) 3(12.2) 1(14.3) 0(0) 2 (40)
CIN II-111 1 (100) 0(0) 9 (36.0) 1(14.3) 0(0) 1 (20)
CA/CIS 0 (0) 0 (0) 8 (32.0) 1(14.3) 1 (50) 1 (20)

HSIL: High-grade squamous intraepithelial lesion; LSIL: Low-grade squamous intraepithelial lesion; ASC-H: Atypical squamous cells -
cannot exclude high-grade squamous intraepithelial lesion; ASC-US: Atypical squamous cells of undetermined significance; CIN: Cervical

intraepithelial neoplasia; Ca/CIS: Carcinoma / Carcinoma in situ.

DISCUSSION AND CONCLUSION

Cervical cancer is one of the most preventable and
treatable malignancies. Yet, it is the fourth most
diagnosed cancer in women of reproductive age
worldwide, with the highest incidence in resource-
limited countries. Cervical cancer can be diagnosed
early with pap smear tests and Human papilloma-
virus (HPV) screening. HPV DNA testing in combi-
nation with cervical smear testing has been reported
to increase the likelihood of detecting CIN II-III by
%35.7% We conducted this study to evaluate the re-
sults of CKC, a procedure we have performed more
frequently in our clinic in the past.

The study was unable to evaluate HPV DNA due to
the limited availability of HPV DNA testing at that
time. In our study, the sensitivity and specificity of
the cervical smear test alone, without HPV testing,
were shown to be low. For example, one of the 14
patients with CIS had ASCUS in the first smear.
This suggests that a single smear in management has
low reliability and should be used in conjunction
with HPV. This is why co-testing is increasingly
preferred for screening.’

HSIL is a well-characterized precursor lesion of
cervical invasive squamous cell carcinoma.'® In this
study, the FPRs of 11 of 15 (73.3%) patients with
CA/CIS detected as a result of conization was HSIL.
In a systematic review of 27 articles, the mean
CIN2+ percentage in women with cytologically de-
tected HSIL was %77.5."

There have been some studies that have investigated
the optimal cone size to reduce surgical field positiv-

ity. According to the results of these studies, there is
no optimal cone size and depth that can be routinely
applied to every patient.'? Our study did not include
data on the size of the cones removed, so the posi-
tive surgical margin could not be compared to the
size and depth of the cones. In this study, all 131
patients had FPT for the first 3 years after conization
and hysterectomy, if available. Only 1 patient who
had a pathology of adenoid basal carcinoma showed
malignant squamous cell carcinoma in her smear test
in the 3rd year. One year after treatment, the smear
test result was negative. Follow-up smear samples
taken from all other patients were either ASC-US or
negative, except for a few HSIL cases.

There are few articles on postoperative positive mar-
gins. A meta-analysis that included 1596 patients
revealed that 200 patients (13%) had lesions at the
surgical margins."*'* In this study, 25 patients
(18.7%) had a positive surgical margin after coniza-
tion. Compared to other studies, positive surgical
margins were more prevalent in our study.'”"’
Among the 25 patients who had a positive surgical
margin, two patients underwent re-conization, and
23 patients underwent type 1 or type 2 hysterecto-
my. In three of them, the conization results were
CIN III, and because their surgical margins were
positive, a hysterectomy was performed, and the
hysterectomy pieces were identified as squamous
cell carcinoma. Purut et al. studied the effects of
HPYV subtypes in patients with positive surgical mar-
gins after conization. In our study, HPV could not be
evaluated, so we could not comment much on it.'®
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However, when we looked at the first smear test
results of the patient, 19 of 25 (76%) patients had
HSIL, 3 (12%) had ASC-US, 2 (8%) were negative,
and 1 (4%) had ASC-H.

So far, many studies with cold conization have com-
pared cold conization and Loop Electrosurgical Ex-
cision. The advantages and disadvantages of each
have been compared.'”?' On the other hand, in our
study, we only evaluated cold conization. The status
of the surgical margin in a pathological examination
can be more appropriately determined by CKC. A
thermal artefact remains the main concern of Loop
Electrosurgical Excision.*? It was reported that mor-
bidity was significantly reduced in the Loop Electro-
surgical Excision group, the operative time was
shortened, blood loss was reduced, the infection rate
decreased in the 2nd postoperative week, and the
secondary bleeding rate decreased.” Thus, the con-
ventional surgical technique has been recently re-
placed by laser conization and LEEP in many West-
ern countries.”**

Severe bleeding, especially in the postoperative peri-
od, is a major complication of CKC.”’** We
achieved hemostasis with bilateral interrupted verti-
cal sutures placed after packing the cervical crater
with Oxycell. In two patients, postoperative bleeding
developed, but it was stopped with transaminated
tamponade. No additional procedure was required.
CKC has the potential to cause cervical incompe-
tence, which subsequently leads to abortion or pre-
term delivery during the following pregnancy.***" In
our study, two patients had a pregnancy after coniza-
tion. The first one had a cesarean section at 38
weeks, and the other one had a vaginal delivery at 35
weeks with cerclage at 17 weeks.

A limitation of our study was the unavailability of
HPV testing in our hospital during that period, re-
sulting in the evaluation of patients solely by
smears. As a result, it was not feasible to compare
the outcomes of HPV and conization or to subse-
quently follow HPV. Additional limitations include
the study's non-randomized and retrospective proce-
dure, as well as the limited number of patients en-
rolled in the trial. To validate the effectiveness of
this modified conization procedure, it is necessary to
conduct a larger-scale, randomized, controlled re-
search.

In conclusion, cold knife conization remains an ac-
ceptable option in the treatment of CIN and microin-
vasive carcinoma of the cervix, and the excellent
diagnostic and therapeutic efficacy of cold knife
conization is well-known and confirmed. When
properly performed, the procedure has a low risk of
complications and provides an accurate histological
representation of the disease process. It is also cura-
tive in most cases. Of course, excellent clinical re-
sults still require careful, long-term, and attentive
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