European Review for Medical and Pharmacological Sciences 2021; 25: 4211-4218

Is cryotherapy effective in all women with
low-grade cervical intraepithelial neoplasia?
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Abstract. — OBJECTIVE: This study was de-
signed to investigate the incidence the prema-
lignant and malignant cervical lesions at the
12-month follow-up investigation between cryo-
therapy and non-cryotherapy groups.

PATIENTS AND METHODS: A prospective co-
hort study was performed in women with CIN 1
and PCB, who were referred to the gynecology
clinic at Imam Hospital affiliated to Mazandaran
University of Medical Sciences (MAZUMS), Sari,
Iran, from February 2015 to November 2019. Of
232 patients, 131 consented to cryotherapy and
underwent the treatment, while 101 were unwill-
ing to undergo the treatment. After 12 months,
we performed a Pap smear, a colposcopy, and
a histopathological investigation of the cer-
vix in both groups. Primary and secondary out-
comes were compared between groups. The pri-
mary outcome was the comparison of incidence
premalignant and malignant cervical lesions in
cryotherapy and non-cryotherapy groups. The
secondary outcome was a comparison of the ac-
curacy of the Pap smear test versus colposcopy
for the detection of premalignant and malignant
cervical lesions in women with or without a his-
tory of cryotherapy.

PATIENTS: Totally, abnormal cytological, pos-
itive colposcopic, and positive histopathological
findings were reported in 41.56%, 20.26%, and
13.79 %, respectively. By histology biopsy, pre-
malignant and malignant cervical lesions were
reported in 28.24% (37/131) and 36.63% (32/101)
of women in the cryotherapy and the non-cryo-
therapy group, respectively. This statistic did not
differ significantly between groups (p = 0.78).

Pap smears were abnormal in 39.7% and 44.5%
of women in the cryotherapy and the non-cryo-
therapy group, respectively. A positive colpos-

copy was obtained in 27 (20.6%) and 19 (18.8%)
women in the cryotherapy and the non-cryother-
apy group, respectively. The diagnostic accura-
cy of the Pap smear test and colposcopy in de-
tecting cervical neoplasia did not differ in women
who had undergone cryotherapy and those who
had not (p>0.05).

CONCLUSIONS: This prospective study showed
that cryotherapy is no appropriate treatment for
patients with CIN1 and PCB.
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Abbreviations

PPV: Positive predictive value, NPV: Negative predic-
tive value, LR+: Positive likelihood ratio, LR-: negative
likelihood ratio, DOR: Diagnostic odds ratio, PCB: Post-
coital bleeding, CIN: Cervical intraepithelial neoplasia,
WHO: World Health Organization, LMICs: Low-income
and middle-income countries, LEEP: Loop electrosurgi-
cal excision procedure.

Introduction

Cervical cancer is the second most frequent
cause of death from gynecologic cancers'>. Some
women experience no symptoms due to a cervical
intraepithelial neoplasia lesion (CIN) or carcino-
ma, while others frequently experience postcoital
bleeding (PCB)*®. Prevalence rates of 3.0-5.5%
and 6.8%-17.8% have been reported for cervical
cancer and CIN in women with PCB*’,
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Currently, we lack any precise guidelines or
recommendations for the evaluation of PCB in
women of reproductive age’. Although cryother-
apy has been suggested for the management of
CIN2 (+)%°, its administration for PCB or CIN1
is still a debated issue®!®!!. According to the rec-
ommendations of the World Health Organization
(WHO), cryotherapy is a standard approach for
the treatment of patients with precancerous cervi-
cal lesions in see-and-treat programs in low-and
middle-income countries (LMICs)*'2. The sim-
plicity and effectiveness of cryotherapy are among
its advantages, but it also has drawbacks'"*. The
costs, difficulties in providing adequate refriger-
ant gas, the long duration of treatment, and equip-
ment failure have caused frustration among treat-
ment providers'*!5. Cervical cryotherapy is widely
used in clinics, but is liable to accelerate the
process of metaplasia (conversion of squamous
into glandular epithelium), resulting in the dis-
placement of squamous glandular tissue into the
cervix'®'". According to Sparks et al', clinicians
regarded cervical cryotherapy as adequate thera-
py and were negligent in performing subsequent
follow-up colposcopies. Colposcopy has been
suggested as the primary diagnostic procedure
for evaluating women with a suspicious lesion in
their cervix or women with a friable cervix'*%.
Published studies on the management of PCB
and CIN1 are scarce and inconclusive®*?*?!, This
study was designed to investigate the incidence
the premalignant and malignant cervical lesions
at the 12-month follow-up investigation between
cryotherapy and non-cryotherapy groups. Also,
the diagnostic accuracy of the Pap smear test and
colposcopy for the detection of cervical neoplasia
was compared in two groups.

Patients and Methods

A prospective cohort study was performed at
Imam Hospital affiliated to Mazandaran Univer-
sity of Medical Sciences (MAZUMS), Sari, Iran,
from February 2015 to December 2019.

The main purpose of the study was to inves-
tigate the incidence the premalignant and malig-
nant cervical lesions at the 12-month follow-up
investigation between cryotherapy and non-cryo-
therapy groups.

Based on the effectiveness of cryotherapy in
curing 81.4% of women with CIN 1, as reported
by Sankaranarayanan et al*’, a minimum sample
size of 220 patients was deemed appropriate (o =
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0.05, power 0.9); 20% were added to compensate
for potential loss to follow-up.

Women were enrolled in the study by a con-
venient sampling method. Inclusion criteria were
as follows: 1) resistant PCB; 2) CIN 1 confirmed
on histopathology; 3) currently not pregnant; 4)
no more than one sexual partner in the course of
their lives; 5) no smoking or alcohol; 6) no histo-
ry of endometrial, ovarian, or cervical cancer; 7)
no history of cervical manipulation (conization,
ablation procedures, or the loop electrosurgical
excision procedure (LEEP)); 8) no bleeding due
to anatomical deformities in the hymen or perine-
um; 9) no history of diseases associated with im-
munocompromised conditions (e.g., diabetes mel-
litus, immune deficiency syndromes) or the use of
corticosteroids or immunosuppressive drugs.

Women were excluded from the study if they
were unwilling to cooperate, undergo a colposco-
py biopsy at our center, or became pregnant.

The study objectives were explained to the pa-
tients, and their written informed consent was
obtained. Of 268 patients, 142 consented to cryo-
therapy and underwent the treatment, while 126
were unwilling to undergo the treatment (Figure
1). Cryotherapy was administered without anes-
thesia by the double freeze technique. The latter
consisted of freezing for 3 minutes, thawing for 5
minutes, and then re-freezing for 3 minutes. All
cryotherapy sessions were performed at the clinic
by a single gynecologist who was unaware of the
outcome of the study. Women with HPV infection
received quadrivalent HPV vaccinations (Garda-
sil). The vaccine was given as a series of intra-
muscular injections of 0.5 mL on day 1, month 2,
and month 6.

General parameters including age, parity, dura-
tion of marriage, duration of PCB, cervicitis, his-
tory of uterine polyps, and HPV infection were
registered. The data were obtained either directly
from the patients or extracted from their medical
records. All patients were followed for 12 months.
The follow-up investigation at 12 months included
a Pap smear, a colposcopy and a cervical biopsy.

All patients were placed in the dorsal lithoto-
my position, and the cervix was examined with a
vaginal speculum. A standard specimen was tak-
en with a spatula and a cotton swab. All samples
were sent to the same cytology laboratory to be
stained by the Papanicolaou technique and ex-
amined by a cytologist using the 2007 Bethesda
system.

Patients were then asked to report for a col-
poscopy between day 8 and 12 from the start of
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1089 women were assessed for eligibility
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Figure 1. Flowchart of the study.

their menstrual period. Biopsy specimens were
taken from all suspicious locations using separate
instruments. The specimens were stained with
hematoxylin and eosin. All of the lab tests were
performed at the same laboratory, where the staff
was unaware of the existence of the two groups.
All procedures of cryotherapy, colposcopies, and
Pap smears were performed by one person. The
primary outcome was the difference between the
cryotherapy and non-cryotherapy group in regard
to the incidence of premalignant and malignant
cervical lesions at the 12-month follow-up investi-
gation, which included a biopsy and a histopatho-
logical examination. Three stages of CIN1, CIN2,
or CIN3 are considered as premalignant lesions®.

The secondary outcome was a comparison of
the accuracy of the Pap smear test versus colpos-
copy for the detection of premalignant and malig-
nant cervical lesions in women with or without
a history of cryotherapy. An ASCUS or a worse
finding on the Pap smear test was considered ab-
normal. A CIN 2 lesion or worse on colposcopy
and histopathology was considered positive. The
biopsy was treated as the gold standard to estab-
lish the diagnostic accuracy of each test.

Statistical Analysis

Commercially available software (IBM SPSS
Statistics version 21; IBM SPSS Statistics for
Windows, Armonk, NY, USA) was used for data

4213



Z. Nazari, G. Torabizadeh, A. Khalilian, S. Ghadami, M. Karimi-Zarchi, L. Allahqoli, et al

70

60
= With
= Without

50

40

30

Percentage (%)

20

10

Normal

Cervicitis Polyp

Figure 2. Baseline non-malignant findings in the cryother-
apy and the non-cryotherapy group.

analysis. Descriptive statistics (frequency and per-
centage) were used to present the data. Results for
quantitative variables were reported in means =+
SD, and the independent #test was used to compare
quantitative variables between groups. The Chi-
square test was used to compare the characteristics
of categorical variables between groups. Ordinal
categorical variables were reported in frequencies
and percentages. The diagnostic outcome of the Pap
smear was established on the basis of sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV), positive likelihood ratio

(LR+), and negative likelihood ratio (LR-). The diag-
nostic odds ratio (DOR) for estimating the discrim-
inative power of the diagnostic test was calculated
according to the formula DOR = (TP/FN)/ (FP/TN).
The level of significance was set to p = 0.05.

Results

Of 1089 women referred to the gynecology clin-
ic, 272 were eligible for the study. Forty (14.7%)
were excluded because they were unwilling to co-
operate (n = 23), unwilling to undergo a colposco-
py at our center (n = 18), or became pregnant (n =
3). The final analysis was based on data collected
from 232 women. The mean age of the women
was 40.1 £ 9.6 years. A positive HPV infection
was noted in 20.7% (48/232) of women. Of 232
patients, 131 (56.46%) consented to cryotherapy
and underwent the treatment, while 101 (43.54%)
were unwilling to undergo the treatment.

Differences in age, parity, the duration of
marriage, duration of PCB, cervicitis, history of
uterine polyps, and HPV infection did not differ
significantly between groups. The baseline demo-
graphic and clinical characteristics of the groups
are summarized in Table 1.

Table I. Baseline demographic and clinical characteristic of the two groups of patients..

Variable Cryotherapy group (n = 131) Non-cryotherapy group (n = 101) p-value
Age (y) Min-Max
Mean+ SD 29-47 31-48 0.25%
Parity Min-Max 41+10.4 39.4+8.8
Mean+ SD
Duration of Min-Max 1-7 1-6 0.71%
marriage Mean+ SD 3.03+0.1 3.6+1.6
Duration of PCB Min-Max 5-29 4-27 0.35%
(m) Mean+ SD 22.3+7.6 24.3£5.9
Cervicitis, n (%) Min-Max 6-21 7-14 0.05*
Mean+ SD 13.5+4.9 11.3+£3.2
History of uterine Yes 79 (60.31%) 64 (63.37%) 0.46%*
polyps, n (%) No 52 (39.69%) 37 (36.63%)
10 (7.63%) 5(4.95%)
HPV Yes 121 (92.37%) 96 (95.05%) 0.93%*
No
Positive 23 (17.56% 24 (23.76%) 0.064**
Negative 108 (82.44%) 77 (76.24%)

Abbreviations: Y; year, M; month N; number, SD; Standard deviation, PCB; Post coital bleeding. *Student’s ¢-test, **Chi-

squared test.
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A large number of women in both groups had
cervicitis; the difference between groups was not
significant. Baseline cytological findings, cervi-
citis, and a history of uterine polyps in the two
groups are shown in Figure 2.

As the primary outcome, by the histological
result of the biopsy specimen, premalignant
and malignant cervical lesions were reported in
28.24% (37/131) and 36.63% (32/101) of wom-
en in the cryotherapy and the non-cryotherapy
group, respectively. Premalignant and malig-
nant cervical lesions did not differ significantly
between groups (p = 0.78).

As a secondary outcome, cytological, colpo-
scopic, and histopathological findings were com-
pared in women with and without a history of
cryotherapy. The Pap smear test was abnormal
in 39.7% and 44.5% of women in the cryotherapy
and non-cryotherapy groups, respectively. A posi-
tive colposcopy was obtained in 27 (20.6%) and 19
(18.8%) women of the cryotherapy and non-cryo-
therapy groups, respectively. Cytological and
colposcopic findings did not differ significantly
between groups. Abnormal cytological, positive
colposcopic, and positive histopathological find-

ings were reported in 41.56% (96 of 232), 20.26%
(47 of 232), and 13.79 % (32 of 232), respectively.

Patients with an abnormal Pap smear and a
positive cervical biopsy were significantly older
than those with normal and negative findings (p
=0.001, p = 0.001, respectively). The cytological,
colposcopic, and histopathological findings in
women with and without a history of cryotherapy
are summarized in Table II.

The Pap smear and histopathological findings
were consistent in 70.22% (92 of 131) and 71.28%
(71 of 101) of women in the cryotherapy and
non-cryotherapy groups, respectively (p = 0.58).
Colposcopic and histopathological findings were
consistent in 64.88% (85 of 131) and 89.1% (90 of
101) of women in cryotherapy and non-cryothera-
py groups, respectively (p = 0.218).

The Pap smear and histopathological find-
ings were consistent in 70.22% (92 of 131) and
71.28% (71 of 101) of women in cryotherapy and
non-cryotherapy groups, respectively; the differ-
ence was not statistically significant (p = 0.58).
Colposcopic and histopathological findings were
consistent in 64.88% (85 of 131) and 89.1% (90
of 101) of women with and without cryotherapy,

Table IlI. Outcomes of cytology and histopathology in the two groups.

Variable Cryotherapy group (n = 131) Non-cryotherapy group (n = 101) p-value
Normal 79 (60.31%) 56 (55.45%)
ASCUS 27 (20.69%) 25 (24.75%)
HSIL 7 (5.34%) 8 (7.92%)
LSIL 10 (7.63%) 9 (8.91%) 0.35%
ASC-H 7 (5.34%) 2 (1.98%)
AGUS 1(0.76%) 1(0.99%)
Normal 78 (59.54%) 68 (67.33%)
CIN 1 26 (18.85%) 14 (13.86%) 0.58%**
CIN 2 19 (14.5%) 10 (9.9%)
CIN 3 8(6.11%) 9 (8.91%)
Positive 11 (8.4%) 8 (7.9%)
Negative 120 (91.6%) 93 (92.1%) 0.4%*
Normal 94 (71.75%) 69 (62.38%)
CIN 1 19 (51.4%) 18 (47.4%)
CIN 2 8(21.6%) 6 (15.8%) 0.78%*
CIN3 5 (13.5%) 6 (15.8%)
Micro-invasive 5(13.5% 0
cancer 0 2 (5.3%)
Large SCC

Abbreviations: ASCUS; Atypical squamous cells of undetermined significance, HSIL; High grade squamous intraepithelial le-
sion; LSIL: Low-grade squamous intraepithelial lesion, ASC-H: High-grade squamous intra-epithelial lesion, AGUS: Atypical
glandular cells of undetermined significance, CIN: Cervical intraepithelial neoplasia, SCC: Squamous cell carcinoma. *Fisher’s

exact test, **Chi-squared test.



Z. Nazari, G. Torabizadeh, A. Khalilian, S. Ghadami, M. Karimi-Zarchi, L. Allahqoli, et al

Table Ill. Diagnostic accuracy of the Pap smear test and colposcopy in women with and without cryotherapy.

Groups Sensitivity  Specificity PPV NPV LR+ LR-
Non-cryotherapy 75% 69.6% 53.3% 85.7% 2.47 0.35

Pap smear 64-82% 54-86% 41-80% 75-94% 2.2-5.5 0.13-0.49
67.6% 71.3% 48% %84.8 2.35 0.45

Cryotherapy 57 - 87% 65-83% 39-68% 79-94% 1.1-4.6 0.19-0.59
84.4% 91% 81.82% 92.64% 9.38 0.17

Colposcopy ~ Non-cryotherapy 76-93% 83-95% 49-90% 79-96% 54-154 0.09 -0.32
Cryotherapy 59.5% 67% 41.5% 80.7 1.8 0.29

44 -73% 58-82% 32-56% 73-89% 0.8-3.2 0.19-0.45

Abbreviations: PPV: Positive predictive value; NPV: Negative predictive value LR+: Positive likelihood ratio; LR-: Negative

likelihood ratio.

respectively; the difference was not statistically
significant (p = 0.218).

The diagnostic accuracy of the Pap smear
test and colposcopy was compared between the
cryotherapy and the non-cryotherapy group. As
shown in Table I1I, the sensitivity and specificity
of the Pap smear in the cryotherapy and non-cryo-
therapy groups were 67.6% vs. 75%, and 71.3% vs.
69.6%%, respectively. The sensitivity and speci-
ficity of colposcopy in women with and without
cryotherapy were 59.5% vs. 84.4%, and 67% vs.
91%%, respectively. The diagnostic accuracy of
the Pap smear test and colposcopy in women with
and without cryotherapy are shown in Table II1.

DOR was calculated to estimate the discrim-
inative power of the Pap smear test and colpos-
copy in diagnosing premalignant and malignant
cervical lesions in women with or without cer-
vical cryotherapy. The DOR of the Pap smear in
detecting premalignant and malignant cervical
lesions in patients with and without a history of
cryotherapy was 5.16 (95% CI: 3.8 to 15.5) and
6.86 (95% CI 3.1 to 18.2), respectively. The DOR
of colposcopy in detecting premalignant and ma-
lignant cervical lesions in patients with and with-
out a history of cryotherapy was 3 (95% CI 1.8 to
5.2) and 56.7 (95% CI 31 to 98), respectively.

Discussion

The published literature has clearly shown that
PCB is a significant indicator of cervical cancer in
women*. We still lack established guidelines for the
management of women with CIN1 and PCB?*. The
aim of the present study was to evaluate the efficacy
of cryotherapy in women with CIN1 and PCB. By
histology biopsy, premalignant and malignant cer-
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vical lesions were reported in 28.24% (37/131) and
36.63% (32/101) of women in the cryotherapy and
the non-cryotherapy group, respectively.

Abnormal cytological findings were reported
in 39.61% and 44.55% of women with and without
cryotherapy, respectively. Colposcopic findings
were positive in 20.6% and 18.1% of women in
the cryotherapy and non-cryotherapy groups, re-
spectively. Furthermore, 13.7% of women in the
cryotherapy and non-cryotherapy groups had ab-
normal histopathological findings. Cytological,
colposcopic, and histopathological findings did
not differ between groups.

The double-freeze technique of cryotherapy is
an accepted treatment for mild and focal moderate
dysplasia of the cervix and PCB. The present in-
vestigation contrasted the data reported in previous
studies concerning the positive effects of cryothera-
py*2%?7. Sparks et al'® retrospectively evaluated 268
women with PCB who had undergone cryotherapy
and identified cervical cryotherapy as a risk fac-
tor for inadequate follow-up colposcopies. Fur-
thermore, the efficacy of cryotherapy was deemed
doubtful in a systematic review published in 2020.
The latter investigation revealed that cryotherapy
did reduce the risk of minor bleeding shortly after
treatment but increased the risk of disease recur-
rence and infection®®. Differences in study design,
statistical analysis, and geographical location (de-
veloped or undeveloped countries), are the prime
weaknesses of the published reports. Therefore,
the subject calls for well-founded ethical studies of
longer duration and appropriate design.

We compared the diagnostic accuracy of the Pap
smear test and colposcopy for the detection of cer-
vical neoplasia in patients with and without cryo-
therapy. The diagnostic accuracy of a test is mea-
sured by its sensitivity, specificity, PPV, NPV, LR,
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ROC curve (AUC), and DOR®?°, The diagnostic
value of the Pap smear and colposcopy in detect-
ing cervical neoplasia was lower in the cryotherapy
group than in the non-cryotherapy group, although
the difference was not significant. In addition, the
higher sensitivity and the higher NPV of colpos-
copy compared to the Pap smear was evidence of
the greater diagnostic accuracy of the former. The
present study revealed that colposcopy is superior
to the Pap smear in detecting neoplastic lesions of
the cervix in women with PCB.

These findings are in line with the data report-
ed in previous studies*?*. In a cross-sectional
study, Najib et al*! reexamined 168 women during
a 6-month period and noted the higher diagnos-
tic accuracy of colposcopy compared to the Pap
smear in detecting premalignant and malignant
lesions of the cervix. According to some reports,
the diagnostic accuracy of the Pap smear and col-
poscopy in detecting cervical neoplasia is influ-
enced by HPV, HIV infection, and treatments®-3,

The main limitation of the present study is its
observational design. The accuracy of the data
registered in the present study should be evaluat-
ed in a randomized clinical trial.

Conclusions

This prospective study showed that cryother-
apy is no appropriate treatment for patients with
CIN1 and PCB. The diagnostic accuracy of the
Pap smear test and colposcopy in detecting cervi-
cal neoplasia colposcopy did not differ in women
with or without cryotherapy. The diagnostic accu-
racy of colposcopy was superior to that of the Pap
smear in detecting premalignant cervical lesions.
In view of the fact that cervical cancer is the most
common gynecological cancer in developing
countries, we recommend colposcopy as a screen-
ing investigation for malignant and premalignant
lesions of the cervix.
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