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Abstract

Introduction:  To determine and update positive predictive values of cervical paps smear among patients who 
were diagnosed High-grade Squamous Intraepithelial Lesion (HSIL) for Cervical Intraepithelial 
Neoplasia (CIN) grades 2, 3 or invasive squamous cell carcinoma (SCC) in Thammasat University 
Hospital which was reported to be 84% in 2012.

Methods:  For this retrospective study of patients who were diagnosed HSIL ± Human papilloma virus 
infection and ± glandular involvement from cytology including conventional and liquid base 
smear with cervical histological report within 6 months after the cytological diagnosis from 1st 

January 2014 to 31st December 2017. All cases which were reported less severe than CIN grade 
1 are re-diagnosed by a general pathologist to confirm the discordant. 

Results:  There are 84 patients who specify inclusion and exclusion criteria. The positive predictive values 
of HSIL for CIN2 or CIN3 are 73.8% and 79.7% for CIN2+ (CIN2, CIN3 and invasive squamous cell 
carcinoma (SCC)). 

Conclusion:  The PPV of HSIL for CIN2+ is lower than the previous study from the same hospital and  
cytological report needs to correlate with clinical findings and colposcopic examination for the 
best diagnostic value. The factors that may affect the PPV in this study such as gaps between 
cytology and histology, biopsy procedure, cytological preparation and spontaneous regression 

of disease.
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Introduction
Cervical cancer is a fifth most common  

cancer in Thailand (8.23% of new cancer patients  

in 2015).1 The Papanicolaou smear (Pap smear) is 

most widely screening tool for cervical cancer which 

significantly reduces the mortality.2, 3 In Thailand, 

despite of liquid-based cytology (LBC), conventional 

cytology is still the standard screening test due to the 

financial support from the government. The screening 

measures and treatment for Cervical Intraepithelial 

Neoplasia (CIN) is the secondary prevention of cervical 

cancer.4 Management of abnormal cervical cytology 

depends on the degree and severity of the lesion.2 

Colposcopic guided biopsy remains a critical diagnostic 

step after the cytological evaluation to identify the 

patient who requires treatment.5

“Squamous intraepithelial lesion” was first 

introduced in 1988 and remained in 2001 Bethesda 

system which has 2-tiered terminology as low-grade  

squamous intraepithelial lesion (LSIL) and high-grade  

squamous cell intraepithelial lesion (HSIL) for spectrum  

of non-invasive squamous cervical abnormalities. 

The division of SIL reflects the progression of disease 

that LSIL is a transient infection with HPV, while HSIL 

is more often associated with viral persistent lesion 

with higher risk of viral progression.6

The positive predictive value (PPV) is the 

percentage of patients with a positive test who have 

the disease which means how many of test positives 

are true positives and if this number is higher (as close 

to 100 as possible), then it suggests that this test is 

doing as good as gold standard.7 The gold standard 

test for diagnostic performance of cervical pap smear 

is histological evaluation. 

In 2012, from the retrospective study by  

Kanjanavirojkul et al.8, the PPV was reported to 

be 84% for CIN2+ (CIN2+; including CIN 2, 3 and  

squamous cell carcinoma) in Thammasat University 

Hospital. The study aims to 1) evaluate PPV of HSIL 

and 2) compare the result with previous study in 2015 

and other recent studies.

Methods
This retrospective study collected the  

patient data who had screening cytological diagnosis as  

HSIL ± glandular involvement ± Human papillomavirus  

infection at cervix from either conventional and liquid 

base smear at Thammasat University Hospital during 

1st January 2014 - 31st December 2017. The cytological  

and histological results were report based on the 

Bethesda System 2001 and WHO Classification 

of Tumors of Female Reproductive Organs 2014,  

respectively. The inclusion criteria are as follows: 1) 

Patient had first histological diagnosis either from 

colposcopic biopsy or LEEP within 6 months after the 

cytological diagnosis and 2) the diagnosis was done 

by Thammasat University Hospital pathologist. The 

exclusion criteria are as follows: 1) The paraffin block, 

cytological or histological slide was disappeared and 

2) the histological diagnosis showed unsatisfactory.

The patient data was collected from the  

electronic database. The data consists of age, type of  

cytological preparation, and gap between the cytological  

and histological evaluation, cytological diagnosis and 

histological diagnosis. All slides from the HSIL patient 

who had pathological diagnosis less severe than CIN2 

were reviewed by a general pathologist to confirm 

the discordant. The PPV of HSIL for CIN2, 3 and CIN2+ 

(CIN2+=CIN2, CIN3 or SCC) was calculated by using 2×2 

tables with the standard formula. The gold standard 

test in this study is first time histopathological report 

either from colposcopic biopsy or LEEP.

Results
A total of 134 cervical HSIL patient’s data 

was collected. 44 patients were lost to follow up. 6  

patients had a histological diagnosis is beyond 6 

months after cytological diagnosis, 2 patients were 

diagnosed unsatisfactory on histological report. There 

are only 84 patients who met the requirement of 

inclusion and exclusion criteria (n = 84) (Figure 1). 

The pathological reports after reviews the discordant 

cases of all HSIL patients are described as reactive in 
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11 cases, CIN1 in 6 cases, CIN 2 in 20 cases CIN 3 in 42 

cases and squamous cell carcinoma (SCC) in 5 cases 

(Table 1).  The positive predictive value (PPV) for CIN2 

and CIN3 is 73.8% and for CIN2+ (CIN2+=CIN2, CIN3 or 

SCC) is 79.7%. The patients were divided into 2 groups 

for comparing the demographic data. The first group is 

the patients who had discordant between cytological 

and pathological report (cytological diagnosis is HSIL 

but histological diagnosis is less severe than CIN2) 

(Figure 2) and the second group is the patients who 

had concordant between cytological and histological 

diagnosis (Table 2). 

Figure 1 Diagram of the study flow

Index test, N = 84

Unsatisfactory histopathological report = 2 cases

Loss follow up = 44 cases

Histopathological report beyond 6 months =  

4 cases

HSIL patients with histopathlogical report within 6 months = 86 cases

All HSIL patients from 1st Jan. 2014 - 31st Dec. 2017 = 134 cases
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Figure 2 Slides from the discordant case between cytological and histological diagnosis. 2A) Conventional pap  

 smear slide reveals high-grade dysplastic squamous cells and 2B) Histological slide from the same patient  

 shows CIN 1 with koilocytic change without evidence of CIN2, CIN3 or SCC.

 Cytological diagnosis Histopathological diagnosis (gold standard) 

 
HSIL***

 Reactive CIN*1 CIN2 CIN3 SCC** Total 

  11 6 20 42 5 84

Table 1  Histopathological diagnosis for HSIL patients.

* Cervical Intraepithelial neoplasia, ** Squamous cell carcinoma and *** High-grade squamous intraepithelial lesion. 

 Histological diagnosis

	 ≤	CIN1	 CIN2+

 Number of case (n=84) 17 67

 Mean age ± S.D. 40.9 ± 10.2 44.5 ± 15.1

 Smear preparation  

  Conventional smear 15 60

  Liquid base smear 2 7

 Histological procedure

  Cervical biopsy  17 64

  LEEP 0 3

 Time gap between reports (months) 2.6 2.4

Table 2  Demographic data of patients of discordant and concordant groups.
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Discussion
The results of the positive predictive values 

(PPV) for CIN2+ in cervical pap smear in the literature 

regardless of the type of cytological preparation 

(conventional or liquid-based cytology) are about 57 - 

100%8 - 16 in which the average PPV is about 85.2%.8 - 16  

The PPV reported by Kanjanavirojkul et al.8 from 75 

HSIL patients in the Thammasat University Hospital 

(same hospital with this study) was 84%. Despite 

lower than the average and the previous study (see 

Table 3), PPV in this study (79.7%) is in the range of 

previous research. According to discordant between 

cytology (HSIL) and histology (less severe than HSIL) 

false-positive cytology and false-negative histology are 

the conditions that may affect PPV.10 After reviewing 

the diagnosis of 17 cases, the cytology of all cases met 

the criteria for diagnosis of HSIL and for the histological  

diagnosis, there is no evidence of CIN2+ which is 

distinct in H&E stain. So, all discordant cases have no 

false-positive cytology and no false-negative histology 

in this study. The factors that may cause the variation 

of PPV in different studies are described as follows: 1) 

Time of biopsy procedure; the gold standard test in 

this study is the first histopathological diagnosis within 

6 months after cytological diagnosis. Multiple followed 

up biopsy can reveal the lesion about 42.5% of the 

negative cases from the first biopsy.17 According to the 

previous studies which had higher PPV than this study, 

Cobucci9 (PPV = 99%) used all histological reports from  

every procedure as a gold standard. Kanjanavirojkul8 

(PPV = 85%) used the final histological as a gold 

standard. 2) Type of procedure. LEEP has higher yield 

than colposcopic biopsy.18 Van Hemel12 (PPV = 97%) 

used the histopathological diagnosis to calculate 

PPV only from LEEP and hysterectomy procedures. 

In this study, the specimens are almost colposcopic 

biopsy (81 from 84 cases). However, Pimple11 (PPV = 

89.4%) and Mukhopadhyay14 (PPV = 100%) used the  

histopathological diagnosis only from colposcopic  

biopsy specimen still showed higher PPV than 

this study but no how many times of biopsy was  

described. 3) Type of cytological smear; in this study 

the cytological specimens are almost conventional 

smear (74/84 cases) comparing to van Hemel12 

study (PPV = 97%) which all cytological reports were  

interpreted from liquid base smears. Liquid-based  

cytology is generally assumed to produce better-quality  

slide than conventional method; which relate to 

sensitivity, specificity and higher positive predictive 

value.19, 20 However, the results was controversy in 

Longatto-Filho15 and Singh21 reports. In Thailand, 

some studies suggested that the liquid base cytology 

has better sensitivity22, specificity22, 23 and positive 

predictive value23 comparing to conventional smear. 

4) Dysplastic lesion can spontaneous regress.24 Most 

high-grade lesions are thought to be much more likely  

to persist than to regress. However, rates of spontaneous  

regression vary from 6% to 50%, depending on  

diagnostic criteria, and length of follow-up.25 28% of 

CIN2 and CIN3 lesions may spontaneously regress in 15 

weeks (3.8 months).25 In this study, the gap between 

cytological and histological diagnosis of discordant 

and concordant patients are 2.6 and 2.4 months. 

Unfortunately, it is impossible to compare this factor  

because the other studies did not purpose the  

gap. 5) Air-dry artifact can disturb the cytological 

evaluation.9 Only one case from discordant patients 

that had air-dry artifact and still diagnosed as HSIL due 

to there were some remaining dysplastic squamous 

cells which met the HSIL criteria outside the air-dry 

artifact area. The other factors that did not describe 

in this study such as experience and the skill of the 

pathologist.26, 27 

For the patients who had cytological  

diagnosis as HSIL and histological diagnosis as no 

dysplasia, it is important for clinicians to repeat the 

colposcopy and re-evaluate the squamocolumnar 

junction, endocervix and vagina. If the lesion is grossly 

absence, except in cytology with HSIL, conization 

with endocervical curettage emerges as a diagnostic 

and therapeutic possibility10 and for the HSIL patient 

with histopathological diagnosis as CIN1, reviewing of  
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cytologic and histologic slides is an interesting  

approach to diminish the possibility of errors in  

interpretation. The repeated biopsy of the cervix might 

have been obtained at a site other than that of the 

most serious lesion.10 

Conclusion
The PPV of HSIL for CIN2+ obtained from this 

study was 79.7% and lower than the previous studies. 

The factors that may affect the PPV in the difference 

studies are such as gaps between cytological and 

histological evaluations, biopsy procedure, cytological 

preparation and spontaneous regression of disease. 

The screening cytological report needs to correlate 

with clinical and colposcopic examination for the best 

diagnostic value. 
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	 	 Author,Year	 Case	number	(n)	 PPV	for	CIN2+*	(%)

 Kanjanavirojkul8, 2012 75 84

 Cobucci9, 2016 418 99

 Aschau10, 2011 216 89.8

 Pimple11, 2010 106 89.4

 van Hemel12, 2009 171 97

 Repše-Fokter13, 2011 695 82.6

 Mukhopadhyay14, 2013 56 100

 Longatto-Filho15, 2005 56 68.1

 Nishio16, 2018 140 57

 This study, 2018 84 79.7

Table 3  PPV from various studies.

*CIN2+ = Cervical Intraepithelial Neoplasia grade 2, grade 3 or invasive squamous cell carcinoma
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บทคัดย่อ
ค่าท�านายผลบวกทางเซลล์วทิยาของผูป่้วยทีม่เีซลล์ปากมดลกูผดิปรกตริะดบัรนุแรงของโรงพยาบาลธรรมศาสตร์เฉลมิพระเกยีรติ

วสุ	แซ่เตีย,	อารยา	สามหมอ
ภาควิชาพยาธิวิทยาและนิติเวชศาสตร์ คณะแพทยศาสตร์ มหาวิทยาลัยธรรมศาสตร ์

วัตถุประสงค์:  เพื่อศึกษาค่าท�านายผลบวกของผู้ป่วยที่ได้รับการวินิจฉัยแล้วเป็น High-grade  Squamous Intraepithelial 

Lesion (HSIL) จากการตรวจเซลลว์ทิยาปากมดลกู ของโรงพยาบาลธรรมศาสตรเ์ฉลมิพระเกยีรตซิึง่เคยรายงาน

ไว้ที่ 84% ในปี พ.ศ. 2555

วิธีการศึกษา:  เก็บข้อมูลย้อนหลังนับตั้งแต่วันที่ 1 มกราคม พ.ศ. 2557 ถึงวันที่ 31 ธันวาคม พ.ศ. 2560 จากผู้ป่วยหญิงที่ได้

รับการวินิจฉัยทางเซลล์วิทยาว่าเป็น HSIL และมีผลการตรวจชิ้นเนื้อภายใน 6 เดือน แล้วท�าการตรวจวินิจฉัย

ซ้�าในรายที่มีผลชิ้นเนื้อรุนแรงน้อยกว่าเท่ากับ Cervical Intraepithelial Neoplasia (CIN) grade 1

ผลการศึกษา:  ผูป้ว่ยทีผ่า่นเกณฑคั์ดอาสาสมคัรเขา้และออก จ�านวน 84 ราย มค่ีาท�านายผลบวกของ HSIL ส�าหรบั CIN2 หรอื 

CIN3 เท่ากับ 73.8% และค่าท�านายผลบวกผู้ป่วย HSIL ส�าหรับ CIN2, CIN3 หรือ invasive squamous cell 

carcinoma เท่ากับ 79.7% 

สรุปผลการศึกษา:  ค่าท�านายผลบวกของผู้ป่วย High-grade Squamous Intraepithelial Lesion มีค่าน้อยกว่าเทียบกับ 

การศึกษาล่าสุดและค่าเฉลี่ยที่ได้จากงานวิจัยที่ผ่านมา ปัจจัยที่ท�าให้ค่าท�านายผลบวกแตกต่างกัน ได้แก่  

ระยะหา่งของการสง่ตรวจเซลลว์ทิยากบัชิน้เนือ้, ลักษณะของชิน้เนือ้, วธิกีารเตรยีมเซลล์วทิยา และการทเุลาลง

ของรอยโรค เป็นต้น การตรวจเซลล์วิทยาควรใช้ร่วมกับข้อมูลทางคลินิกอื่น เพื่อให้ได้ประโยชน์สูงสุด 
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