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Abstract

Objective: Cervical cancer is caused by human papilloma virus (HPV) infection, and cervical intraepithelial neoplasia (CIN) is a precancerous
lesion. Common treatments for CIN are conization and laser vaporization. HPV testing is useful for predicting residual or recurrent disease after
surgical treatment. We performed high-risk HPV (HR-HPV) genotyping postoperatively to examine the HPV positivity rate and determine whether

this rate differed depending on the surgical procedure.

Methods: This study involved 42 patients with moderate to severe CIN (CIN2/3) who showed HR-HPV positivity before surgical treatment from
May 2018 to July 2019. Of the 42 patients, 24 underwent conization and 18 underwent laser vaporization. HR-HPV genotyping was performed 6
months later;, and cytology was carried out every 3 to 6 months postoperatively.

Results: Thirty-nine of the 42 patients (conization, n = 22; laser vaporization, n = 17) underwent HR-HPV genotyping 6 months after the surgery
and were analyzed. Eight (20.5%) of these 39 patients were HR-HPV positive. There were no cases of HR-HPV negativity with abnormal cytology.
Although there was no significant difference, analysis of the postoperative rate of HR-HPV positivity by surgical procedure (conization, n = 2; laser
vaporization, n = 6) showed a higher positivity rate in the laser vaporization group (p = 0.059).

Conclusion: The postoperative HR-HPV positivity rate was about 20%. Patients who underwent laser vaporization had a higher HR-HPV

positivity rate than those who underwent conization.
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Introduction

The International Agency for Research on Cancer (IARC)
reported that cervical cancer is the fourth most common cancer
in women. Approximately 570,000 cases of cervical cancer and
311,000 deaths from this disease occurred in 2018 [1]. Chronic
infection with certain types of human papillomavirus (HPV) is the
main cause of cervical cancer and cervical intraepithelial neoplasia
(CIN). More than 100 different HPV types have been described, and
they can be further subdivided into low-risk and high-risk types

according to their oncogenic potential [2]. There are 13 high-risk

@ @ This work is licensed under Creative Commons Attribution 4.0 License |O]CAM.MS.ID.000651.

HPV (HR-HPV) types, including HPV types 16, 18, 31, 33, 35, 39,
45, 51, 52, 56, 58, 59, and 68 [3-5]. In Japan, the indications for
treatment of precancerous lesions are moderate CIN (CIN2) and
positivity for HPV type 16, 18, 31, 33, 35, 45, 52, or 58 or severe CIN
(CIN3). Treatment involves conization or laser vaporization. The
pathologic diagnosis can be confirmed after performing conization.
A negative margin is useful for predicting residual lesions and
recurrence [6]. Although the relative risk of persistent or recurrent
lesions is almost 5 times higher after excisional treatment with
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positive margins compared with negative margins (RR = 4.8; 95%
Cl = 3.2-7.2), only 56% (95% CI, 49-66%) of persistent/recurrent
precancer was predicted by positive margin status [7,8]. In contrast,
residual lesions cannot be evaluated after performing laser
vaporization. Therefore, follow-up is required for risk evaluation
even after the operation. HPV testing and/or vaginal cytology are
performed for this purpose. HPV testing is more sensitive than
cytology to find CIN2 or worse lesions, but its specificity is lower.
Moreover, high-risk HPV positivity alone is not an indication for
treatment, but strict follow-up is necessary. Hence, we performed
HPV genotyping postoperatively, examined the HR-HPV positivity
rate, and determined whether this rate differed depending on the
surgical procedure.

Materials and Methods

This prospective observational study was performed at Aso
lizuka Hospital in Japan. All procedures performed in this study
were approved by the Ethics Committee of Aso lizuka Hospital,
and all patients provided written informed consent. The study
involved 42 patients with CIN2/3 who were confirmed to be HR-
HPV positive before surgical treatment from May 2018 to July 2019.
Of the 42 patients, 24 underwent conization and 18 underwent
laser vaporization. The surgical procedure was chosen by each
patient. Patients who chose laser vaporization had a desire to bear
children and it was acceptable provided the squamocolumnar
junction was visible. Cold knife conization and carbon dioxide laser
vaporization were used for the treatments. HPV genotyping was
performed 6 months later, and cytology was carried out every 3 to
6 months postoperatively. Histological examination was performed
when an abnormality was found on cytologic examination. HPV
genotyping was assayed by the MEBGEN™ HPV kit (Medical and
Biological Laboratories Co., Ltd., Tokyo, Japan). Thirteen high-risk
carcinogenic HPV DNA types were detected (16, 18, 31, 33, 35, 39,
45,51,52,56, 58, 59, and 68) using the polymerase chain reaction—
reverse sequence specific oligonucleotide method. Cervical cytology
was assayed by the liquid-based cytology method.

All statistical analyses were performed with EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan), a
graphical user interface for R 2.13.0 (R Foundation for Statistical
Computing, Vienna, Austria) [9]. More precisely, EZR is a modified
version of R commander (version 1.6-3) designed to add statistical

functions frequently used in biostatistics. The patients were

Table 1: Results of preoperative HPV genotyping (with superinfection).

analyzed according to their age, the presence of HR-HPV, and their
cytological results. Differences between the groups were tested
using the Wilcoxon rank sum test or Fisher’s exact test. A p value of

<0.05 was considered statistically significant.

Results

A total of 42 patients (conization, n = 24; laser vaporization,
n = 18) underwent surgery. Preoperative HPV genotyping showed
that 16 patients were positive for types 16 and 52, respectively, and
that 12 were positive for type 58 (Table 1). The resection margins
were positive in four patients who underwent conization. Thirty-
nine of the 42 patients (conization, n = 22; laser vaporization, n =
17) underwent HPV genotyping 6 months after the surgery, and
we analyzed these patients as shown in Figure 1. The median age
(interquartile range) at the time of surgery was 43 years (range, 33—
50 years) in the conization group and 31 years (range, 28-36 years)
in the laser vaporization group. Although there was no significant
difference in the postoperative HPV positivity rate according to
the surgical procedure (p = 0.059), the HPV positivity rates were
higher among patients who underwent laser vaporization (n = 6
[35.3%]) than patients who underwent conization (n = 2 [9.1%]).
Among the patients with postoperative HR-HPV positivity, seven
(87.5%) of eight patients had the same genotype as before the
surgery. When HPV tests were negative, abnormal cytology was
not observed. One of the two patients with HR-HPV positivity who
underwent conization and had abnormal cytology postoperatively
had a positive resection margin and the same HR-HPV type as
before the operation. Cytologic examination showed atypical
squamous cells of undetermined significance (ASC-US) at 6 months
postoperatively, and histologic examination showed no malignancy
at 7 months postoperatively. At 2 years 8 months postoperatively,
examination revealed CIN2. Among the patients who underwent
laser vaporization, three showed abnormal cytology and two
showed a high-grade squamous intraepithelial lesion (HSIL), and
histologic examination revealed HSIL/CIN3. HPV genotyping
showed positivity for type 16, which was the same as before
the surgery. The other patient showed ASC-US, but histological
examination revealed no malignancy. The HPV genotype was
different from that before the surgery. No abnormal cytology was
found 9 and 12 months after the operation. The other four patients
with HPV positivity (conization, n = 1; laser vaporization, n = 3) had
no abnormal cytology results (Table 2).

HPV genotype
16 ‘ 18 ‘ 31 ‘ 33 ‘ 35 ‘ 39 ‘ 45 ‘ 51 ‘ 52 ‘ 56 ‘ 58 ‘ 59 ‘ 68
Surgical procedure
Conization 7 1 2 1 0 0 0 0 10 0 6 0 0
Laser vaporization 9 1 1 1 0 0 0 0 6 2 6 0 0
Total 16 2 3 2 0 0 0 0 16 2 12 0 0

HPV, human papillomavirus
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Table 2: Results of HPV testing and cytology by surgical procedure.

conization (n=22) Laser vaporization (n=17) P value
Age 43[33-50] 31[28-36] <0.001
HPV
positive 2(9.1%) 6(35.3%) 0.059
negative 20(90.9%) 11(67.7%)
Cytology
normal 21(95.5%) 14(82.4%) 0.3
abnormal 1(4.5%) 3(17.6%)
HPV+Cytology
HPVpositive+ Cytology normal 1(4.5%) 3(17.6%) 0.178
HPVpositive +Cytology abnormal 1(4.5%) 3(17.6%)
HPVnegative+Cytology normal 20(90.9%) 11(67.7%)
HPVnegative+Cytology abnormal 0(0.0%) 0(0.0%)
Data are n (%) and median [inter quartile range]
e N
All cases[n=42)
conization{n=22)
Lazar
| vaporization[n=18) Three (Conization(1) lazar vaporization(2]))
I“—l:’_h did not visit hospital 6§ months after surgery
Conization Laser vaporization
n=20 n=17
;'. p" A
[ ] ]
HPV rtest Positive HPV test Negative HPV test Positive HPV test Negative
n=2 n=18 n=6 n=11
Figure 1: Results of patients who participated in this study.
Patients underwent HPV genotyping test and vaginal cytology 6 months after surgery.
HPV, human papillomavirus
N J

Discussion

According to the International Agency for Research on Cancer,
cervical cancer is the fourth most common cancer in women.
Approximately 570,000 cases of cervical cancer and 311,000
deaths from this disease occurred in 2018 [1]. Most HPV infections
are transient and are not clinically problematic [10]. However, some
patients are persistently infected and progress to CIN, carcinoma
in situ, and invasive carcinoma. In Japan, in addition to HPV types
16 and 18, types 52 and 58 are also common in CIN2-3 [11]. The
results of the present study were similar.

(HPV16(n=16:38.1%)HPV52(n=16:38.1%)
HPV58(n=12:28.5%))

Several studies have investigated the usefulness of HPV testing

for residual and recurrent CIN lesions. Arbyn M, et al. [7], performed

a meta-analysis showing that the sensitivity and specificity of
detection of residual/recurrent lesions of CIN2 or higher were
91.0% and 84.4% in cases of positive margins, respectively and
91.0% and 83.4% in cases of high-risk HPV positivity, respectively.
Additionally, the risk of residual and recurrent lesions was 3.7% for
patients with negative margins and 0.8% for patients with high-
risk HPV negativity. Kocken M, et al. [12], reported that cytology or
HR-HPV testing was performed 6 months after surgery and that the
sensitivity of detecting residual/recurrent lesions was 79% using
cytology, 92% using HR-HPV testing, and 95% using both tests. Onuki
M, et al. [13], reported that the detection sensitivity and specificity
of cytology were 76% and 83%, those of HPV testing were 92%
and 85%, and those of both tests were 93% and 76%, respectively.
Additionally, for patients with positive surgical margins, HR-HPV
testing provided remarkable risk discrimination between HR-HPV
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positivity and HR-HPV negativity (absolute risk of residual CIN2 or
worse: 74.4% vs. 0.8%, respectively) [13]. The American Society of
Colposcopy and Cervical Pathology recommends the performance
of HPV testing 6 months after CIN2/3 treatment regardless of
the margin status. If are negative, annual HPV or co testing is
preferred until 3 consecutive negative tests have been obtained
[8]. In the present study, four patients had positive margins. Only
one patient was diagnosed with CIN2 by histological examination
2 years 8 months after treatment. In the other three patients, both
postoperative cytology and HPV testing were negative. Although
there was no significant difference (p = 0.059), the positivity rate
of postoperative HPV testing was higher in the laser vaporization
than conization group. The reason for choosing laser vaporization
was a desire to bear children. Therefore, the chance of HR-HPV
reinfection or another infection is higher than conization group.
In addition, because it is not known whether residual lesions are
present, patients with HR-HPV test positivity require more rigorous
follow-up. Among patients with postoperative HPV positivity,
87.5% had the same genotype as before the surgery. There were
two possible causes of this: persistent infection before the surgery
or reinfection. No patients had both HPV negativity and abnormal
vaginal cytology. If an HR-HPV test is negative, the risk of recurrence
and residual disease is lower from this study and known reports.
However, because the number of patients in this study was small,
it is not known whether the positivity rate of postoperative HPV
testing was higher in the laser vaporization than conization group.

Further research is needed to determine.

Conclusion

The postoperative rate of HR-HPV positivity in this study was
about 20%. The rate was higher in patients who underwent laser
vaporization than conization.
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