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Clinical Efficacy of Manual Liquid-Based Cervicovaginal Cytology
Preparation: Comparative Study with Conventional Papanicolaou Test

Jong Myoung Park, M.T., Jong Gi Lee, M.D., and In Soo Suh, M.D.!

Department of Cytopathology, Sung-Yoon Reference Laboratory,

Department of Pathology, Kyungpook National University School of Medicine', Daegu, Korea

This study was performed to compare manual liquid—-based preparation with conventional Papanicolaou tests
in view of the cytologic diagnoses and specimen adequacy. The specimens of 5,979 women from 33 local
clinics and 1 general hospital were prepared by both manual liquid—-based preparation and conventional
Papanicolaou test. The cytologic diagnoses and specimen adeqguacy were evaluated in Department of Pathology
in Kyoungpook National University School of Medicine. A conventional Papanicolaou test was always prepared
first, after that residual material on the sampling device was rinsed into a liquid preservative, and then
thin-layer slides were prepared using manual method of liguid-based cervicovaginal cytology. Conventional and
liquid—based slides were read independently, and cytologic diagnoses and specimen adequacy were classified
using the Bethesda System. Of the cases, 5,763 (96.3%) had the same interpretation, and there was no
significant diagnostic difference in 5,853 (97.8%) cases. When evaluating cases with more than one diagnostic
class difference, the manual liquid—-based preparation demonstrated a statistically significant overall improvement
(2.1%) in the detection of squamous intraepithelial lesion and invasive cancer. Using manual method of liquid—
based preparation, there was 14.1% reduction in unsatisfactory slides through excellent cellular presentations. In
conclusion, the manual liguid—-based preparation produces standardized quality, superior sensitivity and improved
adequacy as compared to the conventional method.
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Fig. 1. (A) Bloody and inflammatory smear. The conventional
Pap slide is bloody and has many inflammatory cells.
(Papanocolaou) (B) Candidiasis and inflammatory cells. The
slide prepared through manual liquid—-based cytology has
scattered acute inflammatory cells. Hyphae of Candidia sp.
are seen in the right lower portion. (Papanocolaou)
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Table 1. Comparison of specimen adequacy between conventional smear and manual LBC

Specimen adequacy

Conventional smear

Manual LBC

Sufficient

Insufficient
Poor fixation
No transitional component
Scanty cellularity (limited)
Scanty cellularity (non-diagnostic)
Inflammatory

Bloody

Total

4,131 (69.1%) 5,601 (93.7%)

1,848 (30.9%) 378 (06.3%)

816 (13.7%) 5 (00.1%)

147 (02.5%) 127 (02.1%)
177 (03.0%) 58 (00.9%)
15 (00.3%) 10 (00.2%)
345 (05.8%) 102 (01.7%)
346 (05.8%) 76 (01.3%)
5,979 (100%) 5,979 (100%)

LBC: Liquid-based cytology

Scanty cellularity (limited): Squamous cells account for less than 3,000

Scanty celluarlarity (non-diagnostic): Squamous cells account for less than 1,000



Table 2. Detection rates for epithelial abnormalities between
conventional smear and manual LBC

Diagnosis Conventional smear Manual LBC
WNL (or Benign) 5,699 (95.3%) 5,585 (93.4%)
ASCUS/AGUS 19 (0.31%) 13 (0.21%)
LSIL 229 (03.8%) 339 (05.7%)
HSIL 21 (0.35%) 28 (00.4%)
Squamous cell carcinoma 11 (0.18%) 12 (00.2%)
Adenocarcinoma 0 (0.00%) 2 (0.03%)
Total 5,979 (100%) 5,979 (100%)

LBC: Liquid-based cytology

WNL: Within normal limit

ASCUS: Atypical squamous cells of undetermined significance
AGUS: Atypical glandular cells of undetermined significance
LSIL: Low-grade Squamous Intraepithelial Lesion

HSIL: High-grade Squamous Intraepithelial Lesion
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Table 3. Comparison of diagnoses between conventional smear and manual LBC

LBC

Conventional Benign ASCUS/AGUS LSIL HSIL SCC Adenoca Total
WNL (or Benign) 5,585 1 111 2 5,699
ASCUS/AGUS 11 3 4 1 19
LSIL 1 225 2 1 229
HISL 20 1 21
SCC 10 1 11
Adenoca 0
Total 5,585 13 339 28 12 2 5,979

LBC: Liquid-based cytology, ASCUS: Atypical squamous cells of undetermined significance
AGUS: Atypical glandular cells of undetermined significance, LSIL: Low-grade squamous intraepithelial lesion
HSIL: High-grade squamous intraepithelial lesion, SCC: Squamous cell carcinoma, Adenoca: Adenocarcinoma
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Table 4. Comparison of diagnoses between conventional smear and manual LBC in histologically confirmed results

. LBC WNL Benign ASCUS/AGUS LSIL HSIL Ne® Adenoca Total
Conventional
WNL 1 2 3
Benign 1 1 2
ASCUS/AGUS 2 1 1 4
LSIL 14 1 15
HSIL 7 1 8
ScC 2 1 3
Adenoca 0
Total 1 0 3 15 11 4 1 35

LBC: Liquid-based cytology, ASCUS: Atypical squamous cells of undetermined significance
AGUS: Atypical glandular cells of undetermined significance, LSIL: Low-grade squamous intraepithelial lesion
HSIL: High-grade squamous intraepithelial lesion, SCC: Squamous cell carcinoma, Adenoca: Adenocarcinoma
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Fig. 2. Manual liquid-based cytology and histology. (A) CIN Il (case 10 of Table 5) was diagnosed as squamous cell carcinoma
on manual LBC. Many keratinized atypical squamous cells are noted. No necrotic or bloody background is present.
(Papanocolaou) (B) Histologic diagnosis was CIN Ill (Squamous cell carcinoma in situ).

Fig. 3. (A) AGUS (case 16 of Table 5). The slide prepared
through manual liquid-based cytology has a few clusters of
atypical glandular cells. The nuclei of atypical glandular cells
are small and display mild pleomorphism. (Papanocolaou) (B)
LSlIL(case 14 of Table 5). The slide prepared through manual
liguid-based cytology has squamous cells having enlarged
dark nuclei. A few squamous cells have perinuclear clearing,
a finding of human papillomavirus infection. (Papanocolaou)
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Fig. 4. Adenocarcinoma (histology for case 14). The diagnosis
of cervical punch biopsy specimen was well-differentiated
adenocarcinoma. The malignant lesion has papillary or fused
glandular structures. The lining epithelial cells of them disclose
mild nuclear atypism.



Table 5. The cases with different diagnoses of conventional

smear and manual LBC in histologically confirmed results

Histologic diagnosis Conventional smear Manual LBC

Case 1 Chronic cervicitis AGUS ASCUS
Case 2 Flat condyloma WNL HSIL
Case 3 CIN I Benign LSIL
Case 4 CIN I ASCUS ASCUS
Case 5 CIN I WNL WNL
Case 6 CIN III SCC SCC
Case 7 CIN III LSIL LSIL
Case 8 CIN III WNL HSIL
Case 9 CIN III HSIL LSIL
Case 10  CIN III HSIL SCC
Case 11  SCC ASCUS HSIL
Case 12 SCC LSIL LSIL
Case 13 SCC ASCUS SCC
Case 14  Adenoca Benign LSIL
Case 15  Adenoca SCC Adenoca
Case 16  Adenoca Benign AGUS

LBC: Liquid-based cytology

CIN: Cervical intraepithelial neoplasm

ASCUS: Atypical squamous cells of undetermined significance
AGUS: Atypical glandular cells of undetermined significance
LSIL: Low-grade squamous intraepithelial lesion

HSIL: High-grade squamous intraepithelial lesion

SCC: Squamous cell carcinoma

Adenoca: Adenocarcinoma
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