
Introduction

Cervical cancer is the third most commonly diagnosed

cancer in women [1]. An important part of the cases of death

related to cervical cancer can be prevented by the identifica-

tion, using specific diagnostic method, of pre-invasive cer-

vical lesions and their adequate treatment. Cytologic

examination plays the principal role in screening for cervical

pathologic conditions. The Bethesda System is used for clas-

sifying abnormalities of cervical cytology [2].

The Bethesda System published in 2001 contains major

changes concerning atypical squamous cells of undetermined

significance (ASC-US). Two classes are distinguished: ASC-

US, which addresses the difficulty in distinguishing between

reactive changes and “low grade squamous intraepithelial le-

sions” (LGSIL) and on the other hand, the difficult distinc-

tion between reactive metaplasia and high grade squamous

intraepithelial lesions (HGSIL), underlined by “atypical

squamous cells – cannot exclude HGSIL” (ASC-H). Patients

with ASC-H have a higher proportion of moderate or severe

dysplasia and a higher probability of more severe lesions

compared to ASC-US. 

Cytologic examination, colposcopy, and cervical biopsy are

methods complementing each other. Colposcopy is useful in

evaluating positive cytological results. It is a direct examina-

tion performed under bright light, with the help of a stereo-

scopic microscope which provides magnification by six to 40

times. The objective of cervical colposcopic assessment is the

identification of lesions in the transformation zone to guide

the cervical biopsy. The correct approach to the patients with

abnormal cytological results consists of a combination of the

cytologic, colposcopic, and histologic data. 

The authors’ objective was to evaluate the colposcopic

biopsy results in patients whose cervical cytologic exami-

nation showed ASC-US or ASC-H.

Materials and Methods

A total of 60,450 results of cytologic examination of the cervix,

performed during the years 2005-2011 at the Ege University Gy-

necology and Obstetrics Department, either for various complaints

including vaginal discharge, bleeding during intercourse, and

menometrorrhagia or for a check-up. The authors retrospectively

evaluated data from 358 patients, who had cervical cytological find-

ings of ASC-US (n=335) and ASC-H (n=23), and had colposcopic

assessments between 2005 and 2011. Cervical biopsy and endo-

cervical curettage results were obtained from the pathology records.

Colposcopic findings were obtained from the patients’ files.

Results

The mean age of the patients with ASCUS cytology result

was 45.2 years and with ASC-H result, it was 39.6 years. 
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Cervical biopsy results of patients diagnosed with ASC-

US cytology (n=335) revealed cervical squamous cell car-

cinoma 0.9 % (n=3) at biopsy, cervical intraepithelial

neoplasia 3 (CIN 3) in 3.8% (n=13), cervical intraepithelial

neoplasia 2 (CIN 2) in 1.1% (n=4), cervical intraepithelial

neoplasia 1 (CIN 1) in 35.2 % (n=118), and benign lesions

in 59 % (n=197). Table 1 summarizes the clinical charac-

teristics of patients with CIN 2 and CIN 3 histopathology

results after ASCUS cytology. The histopathological sec-

tions of cervical smear, cervical biopsy, conization, and hys-

terectomy specimen of the case 3 in Table 1 are shown in

Figure 1. Cervical biopsy results of patients diagnosed with

Figure 1. — In a 36-year-old

patient (a) cervical cytology

shows atypical squamous

cells demonstrating mini-

mally increased nucleus/cyto-

plasm ratio, minimal nuclear

hyperchromasia, and nuclear

shape irregularity (ASC-US

cytology) (x40). (b) Cervical

biopsy specimen shows cervi-

cal intraepithelial neoplasia 3

in surface epithelium (x20).

(c) Conization specimen

shows diffuse CIN 3 in sur-

face epithelium (x20). (d)

Hysterectomy specimen

shows carcinoma in situ with

dyskeratotic cells.

Table 1. — The clinical characteristics of patients with CIN 2 and CIN 3 histopathology results after ASCUS cytology.
Cases Age Cervical Endocervical First procedure/ HPV status Colposcopic Second procedure/

No biopsy canal curettage Histopathology findings histopathology

1 41 CIN 3 CIN 3 Conization/ CIN 3 6 (+), 16 (-) Acetowhite area Hysterectomy/ CIN3 

2 43 CIN 3 CIN 3 Conization/ CIN 3 6 (-), 16 (+) Normal Hysterectomy/ CIN2

3 36 CIN 3 CIN 3 Conization/ CIN 3 - Abnormal vascularity Hysterectomy/

Ca in situ

4 57 CIN 3 CIN 3 Hysterectomy/ CIN 3 - Normal -

5 32 CIN 3 Normal Conization/ CIN 3 6 (-), 16 (+) Abnormal vascularity -

6 43 CIN 3 CIN 2 Conization/ CIN 3 6 (-), 16 (-) Mosaic pattern -

7 36 CIN 3 CIN 3 Hysterectomy/ CIN 3 6 (-), 16 (-) HGL -

8 64 CIN 3 CIN 3 Hysterectomy/ CIN 3 - TZ not completely seen, nodular -

appearance of cervix

9 51 CIN 3 Normal Hysterectomy/ CIN 3 - HGL -

10 38 CIN 3 CIN 3 LEEP/ CIN 3 - HGL -

11 44 CIN 3 CIN 3 Hysterectomy/ Ca in situ - HGL -

12 27 CIN 3 Normal LEEP/ CIN 2 - Dense acetowhite lesion -

13 41 CIN 3 CIN 3 Hysterectomy/ CIN 1 - Mosaic pattern -

14 36 CIN 2 Normal LEEP/ CIN 2 - Mosaic pattern -

15 30 CIN 2 Normal LEEP/ CIN 2 - Aceto-white area and punctuation -

16 35 CIN 2 Normal LEEP/ CIN 2 - Aceto-white area -

17 26 CIN 2 CIN 1 LEEP/ CIN 1 6 (-), 16 (+) Normal -

CIN: cervical intraepithelial neoplasia; LEEP: loop electrosurgical excision procedure; ECC: endocervical curretage; HGL: high grade lesion.
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ASC-H cytology (n=23) revealed CIN 3 at biopsy in 39.3 %

(n=9), CIN 2 in 21.7 % (n=5), CIN 1 in 26 % (n=6), carci-

noma in situ in 8.7 % (n=2) and squamous cell cancer in one

patient (4.3%). Table 2 summarizes the clinical characteris-

tics of patients with CIN 2 and CIN 3 histopathology results

after ASC-H cytology. The histopathological sections of cer-

vical smear, cervical biopsy, and hysterectomy specimen of

the case 3 in Table 2 are shown in Figure 2.

Discussion

The diagnosis of ASC-US is confusing because of the cir-

cumstances of its use and the reality it is supposed to rep-

resent [3]. The use of this term allows a solution for

classifying cases which cannot in reality be allocated to ei-

ther the low or the high risk groups. Over two million

women are diagnosed with ASC-US in the USA as a result

of cervical cytology screening [4]. A survey of different lab-

Figure 2. — In a 49-year-old

patient (a) high-grade cervical

intraepithelial lesion cervical

cytology demonstrating hy-

perchromatic, synctial cell

cluster with nuclear shape ir-

regularities and scant cyto-

plasm (x40). (b) Cervical

biopsy specimen shows CIN 3

with full-thickness surface ep-

ithelium involvement (x20).

(c) Hysterectomy specimen

shows CIN 3 with cervical

glandular involvement (x20).

Table 2. — The clinical characteristics of patients with CIN 2 and CIN 3 histopathology results after ASC-H cytology.
Cases Age Cervical Endocervical First procedure/ HPV status Colposcopic Second procedure/

No biopsy canal curettage Histopathology findings histopathology

1 31 CIN 3 CIN 3 Hysterectomy/ CIN 3 - HGL -

2 33 CIN 3 Normal LEEP/ Ca in situ 6 (-), 16 (-) HGL -

3 49 CIN 3 CIN 3 Hysterectomy/ CIN 3 6 (-), 16 (+) Mosaic pattern and punctuation -

4 28 CIN 3 Normal LEEP/CIN 1 - Mosaic pattern -

5 38 CIN 3 CIN 3 Conization/ CIN 3 6 (+), 16 (-) Punctuation -

6 21 CIN 3 CIN 1 LEEP /CIN 1 - Aseto-white area -

7 58 CIN 3 CIN 3 Hysterectomy/ CIN 3 6 (-), 16 (-) Mosaic pattern -

8 34 CIN 3 CIN 3 Conization/ Ca in situ - HGL Hysterectomy/

Ca in situ

9 41 CIN 3 CIN 3 Hysterectomy / CIN 3 - HGL -

10 30 CIN 2 Normal LEEP/ Benign - Mosaic pattern and punctuation -

11 31 CIN 2 CIN 2 LEEP/ CIN 1 - Normal -

12 36 CIN 2 CIN 1 LEEP/ CIN 1 - Normal -

13 52 CIN 2 Normal Hysterectomy/ CIN 1 6 (-), 16 (+) HGL -

14 32 CIN 2 Normal LEEP/ CIN 2 - Normal -

CIN: cervical intraepithelial neoplasia; LEEP: loop electrosurgical excision procedure; ECC: endocervical curretage; HGL: high grade lesion.
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oratories shows a frequency of ASC-US diagnosis varying

from 1.07 to 9% [5-9]. This frequency was determined as

being 5% in a study by Gerber et al. [6] in 29,829 patients.

According to Turkish Cervical Cancer and Cervical Cytol-

ogy Research Group, the prevalence in Turkey is 1.07%.

Lee et al. [9] reported a diagnosis of ASC-US in 1,035 (2%)

of 49,882 cytology results. According to certain authors,

the frequency of diagnoses of ASC-US should not exceed

two to three times that of LGSIL [10, 11]. While the num-

ber of ASC-US was 335 among a total of 60,450 cases

(0.55%) between 2005 and 2011, there were 118 (0.19%)

patients with LGSIL in the same period. These findings do

not seem to correspond to those in other published reports.

A major cause of discrepancies in the abnormal cervical cy-

tology frequencies is the absence of agreement among

pathologists. The present authors correlate the low rate of

ASC-US diagnosis in this study to a correct transmission of

patient data between clinician and pathologist and also to

the evaluation of the preparations by experienced patholo-

gists. Another possible reason for the lower ASC-US rate in

the present study as compared to the levels generally found

in Europe or America might have been the fact that this

population is in a relatively low risk group for cervical can-

cer. In Turkish literature, the range is also lower compared

to other countries [8]. The present data, however, are sim-

ilar to the target frequencies published by the National Can-

cer Institute (NCI) in 1992. According to the latter, the rate

of ASC-US in low risk populations should be < 5% [12,13]. 

The Bethesda System published in 2001 contains major

changes with regards to (ASC-US). Approximately 5-10%

of all cervical cytologic examinations should be diagnosed

as ASC-US when evaluated by the Bethesda System. A

higher frequency of ASC-US diagnosis would require a

check of the particular laboratory’s quality control. Ac-

cording to this classification, atypical squamous cells are

divided into two classes: ASC-US (the group at the origin

of the difficulty in distinguishing between reactive changes

and LGSIL), and ASC-H (the group creating difficulty in

distinguishing between reactive metaplasia and high grade

squamous intraepithelial lesions) [9, 14]. Morin et al. [15]

reported 22.2% CIN in 360 patients with an ASC-US di-

agnosis with CIN 1 in 16% of these and CIN 2-3 in 5.3%.

In the present study, the authors determined the presence

of 118 (35.2%) CIN 1, 17 (5%) CIN 2, and CIN 3 among

the present 335 patients with ASC-US. The authors ob-

served that this CIN I proportion is higher if compared to

published data, while the high grade lesion (CIN 2 and

CIN 3) frequency approximates that available rates in the

literature. 

Three choices are available for follow up of ASC-US di-

agnosis. The first of these is to perform monthly follow-

up cervical cytologic examinations, the second a human

papillomavirus (HPV) typing test, and the third is that of a

colposcopy to define the areas at risk with cervical biop-

sies as needed. The authors of the ASCUS-LSIL Triage

Study (ALTS) have indicated that HPV DNA typing fol-

lowed by colposcopy for patients who are positive for HPV

DNA is as effective as immediate colposcopy for purposes

of identifying patients with CIN I or cancer [16].

Shalini et al. [16] studied the cost-effectiveness of HPV

DNA typing of conservative treatment and immediate col-

poscopy based on the ALTS. They concluded that testing

for HPV DNA may be an economically preferable solution

for the triage of ASC-US. In the present authors’ opinion,

colposcopy has a great and certain place for the triage of

cervical pathologies in developing countries. Colposcopic

biopsy is used in the present clinic for patients with ASC-US

diagnosis, because of the presence of physicians experi-

enced in colposcopic diagnosis of preinvasive cervical le-

sions and cervical cancer. Based on ALTS, more recent

studies have recommended using HPV DNA positivity more

in patients with an ASC-H diagnosis, those with ASC-US,

and, due to the higher probability, in the former of an un-

derlying HGSIL, to perform direct colposcopic biopsy in-

stead of HPV DNA testing [17].

In the present series, one case of squamous cell cervical

cancer was encountered in the pathology results of the 23

patients with a diagnosis of ASC-H in the years 2005-2011.

In the authors’ opinion, this is due to the low number of pa-

tients. As for the 335 patients diagnosed with ASC-US,

three patients had cervical carcinoma. The authors there-

fore think that patients in whom a diagnosis of ASC-US is

made, should be carefully evaluated. In conventional cer-

vical cytology, the physician may not obtain the correct

specimen or the cells may be lost during processing. These

may be the results of cervical cancer causes diagnosed by

ASCUS cytology. 

In cytologic diagnosis, ASC-US may be confused with

reactive changes. Given the knowledge of the predomi-

nantly LGSIL type of underlying disease, the approxi-

mately 50% probability of spontaneous regression of the

lesions, the slow progression, the very low concomitance of

carcinoma in situ, and the low negative cervical cytology

rate on repetition, a histologic evaluation is not recom-

mended for patients with a diagnosis of ASC-US [18]. The

difference, however, is in the 9.2% frequency of CIN when

considering all cases of ASC-US. Several reports indicate

a CIN frequency of 10-45% in the follow-up of cases with

a diagnosis of ASC-US [19, 20]. Barreth et al. reported

2.9% cervical cancer, 1.7% adenocarcinoma in situ, and

65.6% HSIL in 517 patients histologically after ASC-H cy-

tology result. Patients with an ASC-H result  should undergo

timely colposcopic and histologic assessment to rule out

invasive cervical disease [21].

In conclusion, ASC-US is a relatively frequent finding es-

pecially in gynecology clinics; the testing sensitivity can be

influenced by the cytologic sampling method and the pathol-

ogist’s experience in evaluating the result and high grade

cervical lesions may be identified after ASC-US cytology

result. Even though the morphologic criteria have been
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painstakingly defined, the possibility of diagnosing ASC-

US in cases in which HGSIL or other cervical epithelial le-

sions are present and the absence of certainty in this regard

leads to wariness with regards to a diagnosis of ASC-US. It

is therefore recommended to follow up cases with a diag-

nosis of ASC-US with repeat cytology six months later, and

colposcopy with colposcopic biopsy if the suspicious find-

ing is repeated. Colposcopic examination of cervix in cases

of atypical cervical cytology is cost-effective and should be

performed liberally especially in developing countries. Col-

poscopic evaluation is important and patients should be

evaluated whenever possible by colposcopy-directed biopsy

or biopsy should be repeated following treatment of infec-

tion and reactive changes and should the abnormal cytologic

picture persist, the patient is referred in any case to a center

equipped for colposcopic examination.
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