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Fine Needle Aspiration Cytology of Plasmacytoid Urothelial 
Carcinoma

Howard Her-juing Wu ∙Chia-shui Kao ∙David J. Grignon

Department of Pathology and Laboratory Medicine, Indiana University, Indiana, IN, USA

Background: Plasmacytoid urothelial carcinoma (PUC) is a rare variant 
of urothelial carcinoma with an aggressive clinical behavior. Fine nee-
dle aspiration (FNA) cytology of this rare entity has never been report-
ed. Methods: A computerized search of our laboratory information sys-
tem was performed for the 5-year period (01/2008-01/2013) to identify 
all FNA cases in which the corresponding surgical pathology cases 
were diagnosed as PUC. The reports, slides and related clinical histo-
ries were retrospectively reviewed. Results: Four cases were identified 
from our files including 2 men (age, 56 years and 64 years) and 2 wom-
en (age, 72 years and 46 years). The FNA was obtained from soft tissue 
in 2 cases and lymph node in another 2 cases. All patients had ad-
vanced stage (>pT3) when the bladder cancers were diagnosed. The 
FNA smears demonstrate low to moderate cellularity and consist pre-
dominantly of single and dyshesive, medium-sized tumor cells with 
eccentrically located nuclei and abundant thick cytoplasm. The nuclei 
are oval with slightly irregular nuclear membrane and contain coarse 
granular chromatin with inconspicuous or small nucleoli. There is mild 
nuclear variation. The nuclear to cytoplasmic ratio ranges from 1 to 2. 
Binucleation, cytoplasmic vacuoles and perinuclear hof are occasional-
ly seen. Conclusions: FNA cytology of PUC shares similar features with 
plasma cell neoplasms, lobular carcinoma of the breast and signet ring 
carcinoma of the stomach. Being aware of the patient’s clinical history 
and the potential diagnostic pitfall of this rare variant of urothelial car-
cinoma is important for an accurate diagnosis on FNA biopsy.
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Cytologically Detected Node-Metastatic Micropapillary 
Adenocarcinoma, Predictive of Poor Prognosis and a Clue for 
Tumor Origin: A Case Report and Literature Review

Hyun-Jung Kim ∙Gu-Hyun Kang ∙Jung-Yeon Kim∙Kyeongmee Park
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of Medicine, Seoul, Korea

Micropapillary clusters (MPCs) is defined as papillary tufts without a 
fibrovascular core and is known to be a poor prognostic factor in many 
cancers. Recently, MPCs from early stage lung adenocarcinomas can 
be considered as useful aids assessing prognosis. A 60-year-old healthy 
man visited a hospital for a palpable neck mass during 2 months. A fine 
needle aspiration cytology revealed many MPCs in highly cellular 
background. An immunocytochemical staining for thyroid transcription 
factor 1 disclosed a diffuse and strong positivity, suggesting lung pri-
mary. Excised all 42 cervical lymph nodes revealed metastatic adeno-

carcinoma with predominantly micropapillary feature. Subsequent 
chest computed tomography detected a 3 cm-sized pulmonary nodule 
at right lower lobe. The patient was diagnosed as non-small cell lung 
cancer, stage IV and a chemotherapy was started promptly. Although a 
micropapillary lung adenocarcinoma is not a separate entity, the prog-
nostic impact has been reported. One Japanese group disclosed that cy-
tologically detected MPC positive group is significantly worse than 
MPC negative group even in stage I disease. Adenocarcinoma with 
MPC has been reported at several anatomic locations, including the 
breast, urinary bladder, ovary and lung. The MPC component also 
seems to show a lymphotropism and an aggressive behavior in any 
other organs. The presence of MPCs can be an important predictor of 
nodal metastases, so a preoperative cytologic detection of MPCs alerts 
the clinician about the possibility of nodal metastasis. In case of un-
known primary metastasis, a MPC component can help to narrow 
down the possible origins of primary tumor.
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Ultrasonographic Finding Is Important to Select the Candidate for 
Surgical Resection in Patients with the Thyroid Nodules Who 
Underwent Fine Needle Aspiration Cytology
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Background: Current practical guidelines for management of thyroid 
nodules do not give a definite recommendation for nodules with ‘atypia 
of unknown significance.’ The purpose of this study was to identify 
factors that aid differential diagnosis from benign to malignant nodules, 
and to ultimately support to select surgical candidates in nodules with 
‘atypia of unknown significance.’ Methods: We retrospectively review-
ed the clinical findings of patients who went through sonography-guid-
ed thyroid fine needle aspiration (FNA) at Chonnam National Univer-
sity Hwasun Hospital during a 3-year period (2007-2009). The cyto-
logic diagnoses were classified according to the Bethesda System for 
Reporting Thyroid Cytopathology. Results: Of 2,198 cases, 16.8% were 
classified as ‘nondiagnostic,’ 62.3% were classified as ‘benign,’ 2.0% 
were classified as ‘atypia of unknown significance,’ 1.3% were classi-
fied as ‘follicular neoplasm,’ 8.6% were classified as ‘suspicious for 
malignancy,’ and 9.1% were classified as ‘malignant.’ Eighty patients 
(3.6%) had a cytologic diagnosis of ‘atypia of unknown significance’ at 
least once, either at the initial diagnosis or during follow-up FNAs. 
Among those with ‘atypia of unknown significance,’ 22 patients under-
went thyroid surgery, and 20 cases (90.9%) were diagnosed as papil-
lary carcinoma. The most determinant factor for selecting surgery in 
patients with ‘atypia of unknown significance’ was the sonographic 
finding. Patients who underwent surgical resection were more likely to 
have multiple suspicious sonographic features (odds ratio, 3.21; 95% 
confidence interval, 1.16 to 8.86). Conclusions: Although the known 
risk of malignancy in ‘atypia of unknown significance’ is about 5-15%, 
combining repeated FNA results and sonographic features can aid the 
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selection of surgical candidates for malignancy.

Key Words: Thyroid neoplasms; Thyroid nodule; Ultrasonography; Pa-
thology; Cytology
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Fine Needle Aspiration Cytology of Salivary Glands: A 15-Year 
Retrospective Analysis
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In Suh Park ∙Jee Young Han ∙Joon Mee Kim
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Incheon, Korea

Background: The aim of this study evaluate the sensitivity, specificity 
and the most common diagnostic pitfalls of fine needle aspiration 
(FNA) of salivary gland lesions performed at a single university hospi-
tal over a time period of 15 years. Methods: A total 603 salivary gland 
FNAs was performed at Inha University Hospital from 1997 to 2012. 
FNA cytologic findings and final pathologic findings were examined. 
Results: The cytologic diagnoses included 25 malignancies, 15 suspi-
cious for malignancies, 32 atypia, 435 negative, and 96 unsatisfactory. 
Two hundred and seventy-four cases had histologic follow-up (45%). 
There were 6 false negative: 4 mucoepidermoid carcinoma, 1 carcino-
ma ex pleomorphic adenoma, and 1 malignant lymphoma. There were 
4 false positive: 2 Warthin’s tumor and 2 chronic sialadenitis. The over-
all accuracy in distinguishing benign from malignant lesions was 96.4%. 
The sensitivity and specificity were 77% and 98%, respectively. Be-
nign cases with the highest false-positive rates were Warthin’s tumor 
(50% false positive). Malignant cases with highest false-negative rates 
were low grade mucoepidermoid carcinoma (66% false negative). Se-
lected review of the most discordant individual cases revealed possible 
explanations for some of the interpretive errors. Conclusions: The data 
confirm the difficulty associated with interpretation of salivary gland 
FNA specimens. Ten cases had discrepancies in benign versus malig-
nant diagnoses with six cases being false negative. The errors in these 
FNA diagnoses were due to sampling error, observation error and inter-
pretational error. Cytopathologists should be aware of the potential 
false positive and false-negative interpretations that can occur in FNAs 
from this organ site in order to minimize the possibility of diagnostic 
errors.
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Pelvic Cavity Washing Cytology of Metastatic Ovarian Signet Ring 
Cell Carcinoma from Mammary Lobular Carcinoma: A Case Report

Nari Shin ∙ Joo-Yeun Kim

Department of Pathology, Pusan National University Hospital, Pusan National University 
School of Medicine, Busan, Korea

A 52-year-old female with past history of mammary lobular carcinoma 
10 years ago was referred for appendicitis operation. On preoperative 

study, she has had an ovarian mass. Explorative laparotomy was done 
and pelvic cavity washing smear was obtained. On microscopy, it was 
moderate cellular. The cells were scattered without cohesiveness. Each 
cells showed signet ring cell or plasmacytoid feature with abundant in-
tracytoplasmic vacuoles. So, we should include mammary carcinoma 
as a differential diagnosis of ovarian signet ring cell carcinoma.

Key Words: Pelvic cavity washing cytology; Mammary singet ring cell 
carcinoma; Ovarian metastasis
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Background: Salivary duct carcinoma is a rare highly malignant neo-
plasm of the salivary gland. Cytological specimens of typical classic 
cases show three-dimensional clusters, flat sheets, and scattered epithe-
lial cells with necrotic background. The tumor cells are large polygo-
nal, columnar, and have abundant, finely granular cytoplasm. But there 
are cytological variations in some cases and they make cytological di-
agnosis of salivary duct carcinoma complex. Methods: We analyzed cy-
tological smears of 13 cases of salivary duct carcinoma correlating his-
tology. Results: Age of patients ranged from 43 to 83 years old and 
mean age was 65.6 years old. The male to female ratio was 11 to 2. Ten 
were in the parotid gland and three were in the submandibular gland. 
Six of the ten cases which were diagnosed as ‘malignant’ preoperative-
ly on fine needle aspiration showed typical classic cytology of salivary 
duct carcinomas. The other four cases showed a clean background, sig-
net ring like tumor cells, mucinous background or very high nuclear 
cytoplasmic ratio. One of the two ‘suspicious’ cases showed few tumor 
cell clusters only. The other showed a few degenerated tumor cells with 
pyknotic nuclei and they seemed to be derived from degenerated can-
cer cells in comedo necrosis. One ‘negative’ case showed small com-
pact clusters of atypical cells in a clean cystic background. They seemed 
to be derived from in situ components of salivary duct carcinoma. Con-
clusions: We should consider cytological variations of salivary duct car-
cinoma in the diagnosis of fine needle aspiration of the salivary gland.

Key Words: Salivary glands; Biopsy, fine-needle; Salivary duct carcino-
ma; In situ
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The role of fine-needle aspiration cytology (FNAC) in the preoperative 
localization and diagnosis of parathyroid adenoma (PA) is unclear. In 
addition, the literature regarding the cytomorphological features of PA 
is limited and contradictory. We report a case of ultrasound-guided 
FNAC case of incidentally found PA in 32-year-old woman. Levels of 
serum calcium (>10.3 pg/mL) and parathyroid hormone (PTH) (>5,000 
pg/mL) were elevated on routine physical examination. On computed 
tomography examination, a well-demarcated 1.5×0.7×2.1 cm-sized 
heterogeneous nodule was located behind right thyroid. FNAC smear 
of nodule showed moderate cellularity in bloody background. Mono-
morphous round to slightly oval cells predominantly arranged in over-
lapping fragments with occasional monolayer fragments or papillary 
fragments. Some bare nuclei and microacinus configuration were seen. 
Majority of them exhibited a stippled nuclear chromatin. The cyto-
plasm was small to moderate in amount and pale eosinophilic or clear 
without well-defined cytoplasmic membrane. No significant pleomor-
phism, mitotic activity, or prominent nucleoli were observed. No col-
loid or hemosiderin-laden macrophages were noted in background. PA 
can have overlapping cytological features with that of benign follicular 
nodule. Differential cytological diagnosis between benign follicular 
nodule and PA is not easy during the routine diagnostic practice. Clini-
cal information such as serum calcium and PTH level and careful cyto-
logical examination are needed during the routine cytological diagnosis 
of neck nodule.

Key Words: Parathyroid neoplasms; Endoscopic ultrasound-guided fine-
needle aspiration
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Background: To determine the diagnostic efficacy of liquid-based cytol-
ogy (LBC) of bronchial washing specimens for the diagnosis of lung 
cancer, and to evaluate cytomorphologic differences between LBC and 
conventional smear (CS). Methods: Thirty cases of positive LBC of 
bronchial washing from histologically proven lung cancer patients 
were retrospectively reviewed. They included 15 squamous cell carci-
nomas (SCCs), 11 adenocarcinomas (ADCs) and 4 small cell carcino-
mas (SCLCs). LBC was prepared using SurePath methods. CSs were 
simultaneously prepared in 7 cases. Results: The screening procedure 
for malignant cells in LBC was generally efficient, being attributed to 
the small examination fields, clean backgrounds, and even cell distribu-
tion. Keratinizing SCC cells (12 cases) appeared as separate or aggre-
gated elongated orangeophilic cells with dark nuclei. Well-differentiat-
ed ADC cells (5 cases) were arranged in characteristic small berry-like 
clusters and showed small round nuclei, dense chromatin and small nu-
cleoli. Background non-neoplastic cells also appeared in small clusters, 
but distinguishing them from tumor cells was not difficult due to well 
preserved cilia in LBC. And, ADC cells in LBC and their nuclei were 
slightly shrunk with more round and smooth cell contours than in CS. 
SCLC cells in LBC were small with scanty cytoplasm, arranged in 

loose aggregates. Nuclear elongation and molding were not conspicu-
ous, and small nucleoli were often visible instead of “salt and pepper” 
chromatin pattern. Conclusions: LBC can be an efficient preparation 
method in diagnosing bronchial washing specimen, and mild cytomor-
phologic disparity from CS should be reminded.

Key Words: Bronchial washing; Liquid-based cytology; Lung neoplasms; 
Conventional smear
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Background: Although a subset of endometrial carcinoma can be de-
tected by Pap smear before manifesting clinically, the utility of Pap 
smear in detecting preoperative primary endometrial carcinoma and 
postoperative recurrences remains unclear. Methods: To clarify the role 
of Pap smear in detecting endometrial carcinoma and the risk factors 
related to the likelihood of detection by Pap smear, we retrospectively 
reviewed endometrial carcinoma from hysterectomies and the corre-
sponding preoperative and postoperative Pap smears. Results: A total of 
400 endometrial carcinomas with 1,855 post-operative smears were in-
cluded, of which 62 had preoperative smears. Abnormal smears were 
found in 26 (41.94%) of pre-operative and 8 (2%) of post-operative 
smears. Among the histopathological features analyzed, tumor stage, 
thickness of myometrial invasion and nodal metastasis are significantly 
associated with positive pre-operative smear (p<0.05). In the post-op-
erative group, positive smear was mostly detected in high-grade tu-
mors. All risk factors including tumor stage, lower uterine segment in-
volvement, endocervical invasion, tumor grade, lymphovascular per-
meation and nodal metastasis showed significant association with posi-
tive post-operative smear in high-grade carcinomas including serous 
type and carcinosarcoma. Conclusions: Our study showed that a signifi-
cant proportion of endometrial carcinomas can be detected in pre-oper-
ative smears by awareness of the cytological features of endometrial 
lesions. The histopathological risk factors may predict higher rate of 
local recurrence and the necessity of regular Pap tests during clinical 
follow-up, especially in high-grade carcinomas.

Key Words: Endometrial neoplasms; Vaginal smears; Preoperative de-
tection; Postoperative recurrence; Histopathological risk factors
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Urachal carcinoma is very rare and comprises 0.35% to 0.7% of all 
bladder cancers. Because its mucosal surface is intact in early stage and 
usually diagnosed at advanced stage, its prognosis is poor (5-year sur-
vival rate, 25 to 61%). Pseudomyxoma peritonei are usually originated 
from tumors of the appendix or the ovary. Rarely, it can be resulted 
from the mucinous adenocarcinoma of the urachus. However, their cy-
tologic findings are same regardless of their origin. We present a case 
of cytologic examination of ascitic fluid in a 41-year-old female with 
pseudomyxoma peritonei developed from urachal mucinous adenocar-
cinoma. She was admitted due to ascitis. She had a history of partial 
cystectomy 3 years ago. Preoperative radiologic examination had showed 
about 1.5 cm-sized contrast enhancing mass in the midline supravesical 
area with focal thickening of the wall in the bladder dome portion, sug-
gestive of urachal cancer with bladder invasion. It had been confirmed 
as mucinous adenocarcinoma by transurethral resection of bladder, fol-
lowed by partial cystectomy with en bloc resection of the umbilical 
cord. In spite of palliative chemo-radiation therapy, ascites was devel-
oped, and follow-up abdominal computed tomography revealed multi-
ple peritoneal nodules, suggestive of pseudomyxoma peritonei. Cyto-
logic finding of ascitic fluid showed single cells or three dimensional 
clusters with glandular architecture in extracellular mucin pools on the 
background of reactive mesothelial cells. Tumor cells had abundant 
clear cytoplasm with multiple mucin vacuoles. The nuclei were hyper-
chromatic with coarse nuclear chromatin and prominent nucleoli. These 
cells were positive for cytokeratin 7 and cytokeratin 20.

Key Words: Urachus; Pseudomyxoma peritonei; Ascites; Adenocarcino-
ma, mucinous
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Background: Mammary analogue secretory carcinoma (MASC) is a 
newly established salivary gland neoplasm with t(12;15)(p13;q25) 
ETV6-NTRK3 translocation. This entity is considered to have been in-
cluded in the histologic spectrum of acinic cell carcinoma in the past. 
Cytologic findings of MASC have lately begun to be reported in small 
series. Methods: We have identified 13 cases of MASC by break-apart 
ETV6 fluorescence in situ hybridization (Abbott Molecular) among 30 
candidates selected from pathology data from 1990 through 2012, of 
Asan Medical Center, Seoul, Korea. Nine cases with available aspira-
tion cytology were retrospectively reviewed by two pathologists. Re-
sults: There were roughly two categorical findings and 2 exceptional 
cases. One categorical findings of MASC (3 cases) were cellular smears 
with isolated and dispersed cells, which showed oval shape, abundant 
vacuolated cytoplasms, eccentrically located round or wrinkled nuclei 
with mild anisonucleosis, fine chromatin and small nucleoli in clean 
background. The other categorical findings of MASC (4 cases) were 
cellular smears with varying-sized tissue fragments, in background of 

singly dispersed cells of variable amount. Tissue fragments consisted 
of loosely cohesive, or slender papillary, or syncytial aggregates of mo-
notonous polygonal cells with poorly defined cell borders, mild aniso-
nucleosis, pale eosinophilic cytoplasms, fine chromatin, and small nu-
cleoli, in clean background. Conclusions: The secretory activity of 
MASC was not prominent in their aspiration specimens, but some 
characteristic features—dyshesive cells with eccentric nuclei, and 
abundant vacuolated cytoplasms, or papillary clusters of mildly atypi-
cal monotonous cells—were found suggestive of MASC on aspiration 
cytology.

Key Words: Biopsy, needle; Salivary gland neoplasms; Carcinoma, aci-
nar cell; Vacuoles 
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Background: CD10 is a marker for intestinal brush border, bile canalic-
uli of the liver, and normal biliary epithelial cells. Normal staining for 
CD10 is lost in high grade dysplasia and cholangiocarcinoma. Differ-
entiation of biliary epithelial lesions is very difficult in bile duct brush 
cytology and even in the biopsy specimen. Methods: The liquid based 
cytology (LBC) preparation of 28 cases of bile duct brush cytology 
from 25 patients, from March 2012 to March 2013, was evaluated and 
additional smear was submitted for the immunocytochemistry for 
CD10. Loss of CD10 positivity was counted as malignant lesions re-
gardless of its staining intensity. Among them, tissue diagnosis could 
be obtained in 17 cases (8 resection cases and 9 biopsy cases). Results: 
The bile duct cytology showed one false positive case in sclerosing 
cholangitis and one false negative case in pancreatic cancer. Back-
ground clusters of reactive bile duct epithelium could be an internal 
positive control for CD10 immunostaining. Although too many reac-
tive clusters sometimes obscured rare atypical cells, CD10 immunos-
taining could help to find the atypical cells. Conclusions: Combined 
LBC and CD10 immunostaining increased the sensitivity of bile duct 
malignancy. Loss of CD10 immunostaining was seen even in small 
number of malignant cells.
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Cystadenocarinoma is a very rare malignant neoplasm in salivary gland, 
and is also called papillary cystadenocarcinoma due to prominent pap-
illary growth features. Cystadenocarcinoma is a slow-growing, low-
grade malignancy and is composed of small to medium sized, bland 
looking cells with mild cytological atypia. Cytological blandness causes 
a diagnostic challenge, especially when it shows focal or diffuse onco-
cytic change. Here, we reported a case of papillary cystadenocarcino-
ma showing entire oncocytic change which was misdiagnosed as be-
nign neoplasm in fine needle aspiration cytology. A 67-year-old male 
presented with left infra-auricular palpable mass with pain for two 
months. On computed tomography (CT), a 3 cm-sized mass was iden-
tified in left parotid gland, and the aspirates showed papillary arranged 
tumor cells with bland nuclear and abundant oxyphilic cytoplasm, and 
it was diagnosed as benign such as Warthin’s tumor. The patient didn’t 
want surgical removal, and after 1 year, the mass showed increased 
size on CT scan and resection was done. Resected salivary gland was 
near totally replaced by a 10 cm-sized large mass. The tumor was en-
tirely composed of oxyphilic cells with papillary structure. Abundant 
mitochondria were identified on electron microscopy. The tumor showed 
absence of cellular atypia, but it invaded extraparenchymal extension 
with extensive lymph node metastases.

Key Words: Salivary glands; Cystadenocarinoma; Oncocytic change
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Background: Pilomatricoma is frequently suspected as lymph node en-
largement in the head and neck region. Its correct cytologic diagnosis 
continues to be encountered difficulties in fine needle aspiration cytol-
ogy (FNAC). Methods: Fourteen cases of histologically-proven pilo-
matricoma in Korea Cancer Center Hospital were included in our study 
and their initial cytologic diagnosis, clinical characteristics and cyto-
logic finding were reviewed. Results: The age ranges from 4 to 38 years 
and female were eight. Size of the lesion varied from 0.3 to 2.3 cm. All 
the cases presented as a single mass in the head and neck. Initially, cor-
rect diagnosis of pilomatricoma by FNAC was made in ten cases. The 
other four cases include metastatic carcinoma (n=2), atypical cells (n=  
1), and benign lymphadenopathy (n=1). The two cases mistaken for 
carcinoma showed numerous small and large clusters of hyperchro-
matic epithelial cells with few ghost cells. Background cellular debris 
mimicking tumor necrosis or small clusters of keratinizing cells led 
false positive diagnosis. Counterintuitively, the ghost cells were not 
easily detected on the smears, especially in the hypercellular cases. A 
confident first hand recognition of ghost cells was given in only four 
cases of our series. However, if we suspect the possibility of pilomatri-
coma, we can find some ghost cells by careful examination. Conclu-
sions: In order to avoid misdiagnosis, it is very important to keep in 
mind to include pilomatricoma as a differential diagnosis in some clini-
cal settings, and the smears should be carefully examined to find the 
supporting features of pilomatricoma.

Key Words: Pilomatrixoma; Biopsy, fine-needle; Cytology
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Background: We aimed to determine the usefulness of human papillo-
mavirus (HPV) DNA chip test as a complementary method for cervical 
cytology to improve diagnostic accuracy and reduce false-negative 
rates. Methods: The study subjects attended the Department of Obstet-
rics and Gynecology from 2007 to 2008 and they had both Pap smear 
and HPV test. 1,897 cases had a negative result on initial Pap smear. 
Among 1,897 cases, 1,425 cases showed negative on HPV DNA chip 
test, but, remaining 425 cases showed positive. All cases had follow-up 
Pap smear within two years. In 281 patients, a subsequent biopsy was 
performed. Results: The rate of low-grade squamous intraepithelial le-
gion (LSIL) in follow-up Pap smear was 4.6% (88/1,897) and the de-
tection rate of high risk HPV DNA on initial HPV chip test was 68.2% 
(60/88). The rate of high-grade squamous intraepithelial legion (HSIL) 
in follow-up Pap smear was 3.4% (65/1,897) and the detection rate of 
high risk HPV DNA was 89.2% (58/65). The rate of LSIL in biopsy 
was 23.8% (67/281) and the detection rate of high risk HPV DNA was 
67.2% (45/67). The rate of HSIL in biopsy was 26.3% (74/281) and the 
detection rate of high risk HPV DNA was 90.5% (67/74). Although 
initial Pap smear was negative, HPV-positive patients showed HSIL 
260.8 times more than HPV-negative patients in follow-up Pap smear 
(odds ration [OR], 260.8). HPV-positive patients showed HSIL 102.7 
times more than HPV-negative patients in biopsy (OR, 102.7). Conclu-
sions: HPV test may be useful to increase the accuracy of screening ex-
aminations for early diagnosis of uterine cervix cancer when combined 
with the Pap smear.

Key Words: Cervix uteri; Human papillomavirus DNA tests; Prognosis; 
Cytology
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Background: Newly developed liquid-based preparation (LBP) in thy-
roid fine needle aspiration (FNA) has been used in many institutions 
for quality improvement of the sample and easiness for screening and 
gradually conventional preparation (CP) is replaced by liquid based 
preparation. The purpose of this study is to evaluate the diagnostic use-
fulness of LBP and differences of the cytologic findings between CP 
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and LBP. Methods: We analyzed the results of 16,042 CP and those of 
9,777 LBP (YD Diagnostics Corp.) obtained from January 2011 to De-
cember 2012. The Bethesda System was applied and we analyzed sev-
eral important cytologic features including cellular preservation status, 
cellularity, background, shape or size of cell clusters, and nuclear fea-
tures. Results: The rate of nondiagnostic smear was lower in LBP 615 
(6.3%) than CP 2,607 (16.3%), whereas the rate of suspicious for ma-
lignancy and malignancy was higher in LBP 1,747 (16.847%) than in 
CP 1,277 (7.95%). Category for benign, atypia, and suspicious for fol-
licular neo/follicular neoplasm were 652 (66.7%), 670 (6.9%), and 324 
(3.31%) in LBP, whereas 10,469 (65.25%), 1,101 (6.86%), and 587 
(3.65%) in CP, respectively. The nuclear features including angularity, 
irregular and thick membrane of atypia, suspicious for malignancy and 
malignancy group were more distinct in LBP than in CP. Nucleoli were 
found easier in LBP than in CP. Conclusions: LBP in thyroid FNA is 
useful for quality improvement of the sample than CP. We recognized 
that cases of the nondiagnostic category are reduced remarkably, rate 
of the suspicious for malignancy and malignancy group are increased 
and shortened for reading time in LBP than CP.

Key Words: Biopsy, fine-needle; Cytology; Liquid-based preparation; 
Thyroid
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Usefulness of Touch Imprint Cytology in Core-Needle Biopsy 
Specimen of Breast Lesions: A Comparison with Frozen Section 
Diagnosis
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Background: Core-needle biopsy (CNB) generally replaces the role of 
fine needle aspiration cytology due to benefit of diagnostic accuracy in 
breast lesions recently. However, rapid pathological diagnosis is re-
quired for various reasons. This study aims to evaluate the accuracy 
and usefulness of touch imprint cytology (TIC) using CNB specimen 
comparing with frozen section diagnosis (FSD). Methods: We made 
two touch imprint slides in 100 cases before performing FSD with 73 
CNB and 27 biopsy specimens requested for FSD in a total of 82 pa-
tients. Two pathologists examined TIC separately. Diagnostic catego-
ries were benign, atypia, suspicious for malignancy, malignancy, and 
defer. The results were compared with FSD and permanent section di-
agnosis. Results: Of the 100 specimens, 44 were confirmed to be ma-
lignant, and 56 benign in permanent section. In the TIC, the sensitivi-
ties of the pathologists were 90.9% and 95.5% respectively, and speci-
ficities 98.1% and 96.2%. Positive predictive values were 97.6% and 
95.3%, while negative predictive values 92.7% and 96.2%. The coinci-
dence between the pathologists was 95.5% in the malignant lesions, 
89.3% in the benign lesions, and 92% in total cases. In false positive 
cytologic diagnosis, papillary neoplasm was 2 cases. In comparison of 
diagnostic accuracy with FSD, the sensitivity of FSD was 95.5%, the 
specificity 100%, the positive predictive value 100%, and the negative 
predictive value 96.6%. Conclusions: Although diagnostic accuracy is 
slightly superior in FSD, TIC is accurate, simple, and cost effective 
method for rapid diagnosis especially in malignancy. It can replace the 

FSD to avoid frozen artifacts, and consumption.

Key Words: Biopsy, large-core needle; Touch imprint cytology; Breast
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The Cytologic Analysis of 16 Parathyroid Adenomas
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Background: Although the cytologic features of fine needle aspiration 
(FNA) of parathyroid adenoma is relatively well-described, it some-
times give rise a diagnostic difficulty to differentiate from thyroid le-
sion. Herein, we present the cytologic findings of recently diagnosed 
16 parathyroid adenomas. Methods: Sixteen cases, which were surgi-
cally resected and diagnosed as parathyroid adenoma, were selected. 
Preoperative FNA was done in 10 patients, and touch imprints were 
available in six. Histologically, 4 tumors were pure oxyphilic type, and 
additional 4 tumors were mixed with chief cells. The remaining tumors 
were chief cell type. Results: Initial cytologic diagnosis was correct in 5, 
and remaining 5 tumors were interpreted as thyroid lesion. On review, 
all tumors showed 2-dimensional sheets, and nuclear overlapping 
(81.3%) and singly dispersed naked nuclei (93.8%) were characteristic. 
Additionally, 3-dimensional clusters, papillary or microfollicular pat-
tern were observed in some cases. The tumor cells were uniform small 
round with dark lymphocyte-like and “salt and pepper” chromatin. 
Variable degree of anisocytosis was also seen in 10 cases. The cyto-
plasm of tumor cells was abundant with granulation (87.5%). Branch-
ing blood vessels were frequently found. The cases interpreted as thy-
roid lesion contained colloid-like materials, calcification, or macro-
phages in the background. The tumor cells in oxyphilic variant were 
more likely to arrange only in 2-dimensional sheet, and had distinct 
cell borders, but lacking cytoplasmic vacuolation and nucleoli. Conclu-
sions: The most helpful features include 2-dimentional sheet with nu-
clear overlapping, singly dispersed naked nuclei, small round nuclei 
with “salt and pepper” chromatin, abundant granular cytoplasm, and 
branching blood vessels.

Key Words: Parathyroid neoplasms; Cytology; Oxyphilic variant; Chiet 
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Cytologic Features of Mucoepidermoid Carcinoma of Bronchus
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Background: Tissues of squamous cell carcinoma and adenocarcinoma 
coexist adjacent to each other in a bronchial carcinoma and such com-
bined carcinoma is termed the combined squamous cell carcinoma and 
adenocarcinoma. The occurrence of this carcinoma accounts for 1% of 
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the entire bronchial carcinoma. This tumor is called the mucoepider-
moid carcinoma, which sometimes causes a confusion with a carcino-
ma with the same name that occurs in the salivary glands. Methods: 
Cytologic features of the combined squamous cell carcinoma and ade-
nocarcinoma along with histological and immunohistochemical stain-
ing based on the typical case. Results: Irrespective of specimens indi-
cating poorly differentiated were smeared adjacent to each other. While 
cytologic diagnosis of these carcinomas was tentative, occasionally ob-
vious cytologic features of the tumors could be observed. The majority 
of examples consisted of lamella arrangements of cancer cells and gen-
erally large carcinoma cells displaying the shape of acidophilic squa-
mous cells had a tendency to form a linear structure. If staining these 
tumors for mucin, mucin droplets clearly appeared within the cyto-
plasm of some cancer cells or glandular lumen. Sometimes mucin was 
sufficient enough to occupy the large part of the tumor. The formation 
of keratin pearls occurred occasionally. Conclusions: The mucoepider-
moid carcinoma originating from the bronchial mucous gland is a car-
cinoma where cancerous tissues differentiating in the directions of both 
squamous epithelium and glandular epithelium coexist within a single 
tumor tissue. It occurs very rarely in the bronchial mucous membrane 
and shows the tissue features best matching those of the salivary glands 
carcinoma.

Key Words: Mucoepidemoid carcinoma; Salivary glands; Lamella ar-
rangement
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Fine Needle Aspiration Cytology of Adenoid Cystic Carcinoma 
Mimicking Pleomorphic Adenoma: A Case Report
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To diagnose salivary gland neoplasms by fine needle aspiration cytolo-
gy (FNAC) has limitations and needs careful caution. To differentiate 
pleomorphic adenoma and adenoid cystic carcinoma in FNAC is diffi-
cult in some cases. According to one study which analyzed the accura-
cy of FNAC of salivary gland, pleomorphic adenoma was diagnosed 
as benign lesion in 91% of cases and 9% were diagnosed as malignan-
cy such as adenoid cystic carcinoma. On the contrary, adenoid cystic 
carcinoma was diagnosed as malignancy in 67% and 33% were report-
ed as benign lesion, including pleomorphic adenoma. Here we present-
ed 78-year-old man with adenoid cystic carcinoma in submandibular 
gland which was difficult to differentiate from pleomorphic adenoma 
in FNAC. FNAC revealed cellular smears and showed admixture of 
many epithelial cells and basaloid cells. Cribriform and rosette-like 
pattern of epithelial cells were identified. Background showed chon-
dromyxoid matrix or hyaline globule. We reported that the lesion is 
high probability of pleomorphic adenoma but adenoid cystic carcinoma 
cannot be ruled out. Resection specimen revealed cribriform and tubu-
lar structure, and periodic acid-Schiff positive basement membrane-
like material. The final histologic diagnosis was adenoid cystic carci-
noma. The differential diagnostic points of these two tumors are cribri-
form and rosette-like pattern of cell arrangement, basaloid appearance 
of tumor cells with bare nuclei, basement membrane-like material, nu-

merous and variable sized hyaline globules, and stromal cellular com-
ponent in cases of adenoid cystic carcinoma. We think that comprehen-
sive recognition of these cytologic features and high level of suspicion 
will lead to correct diagnosis of adenoid cystic carcinoma.

Key Words: Biopsy, fine-needle; Salivary glands; Adenoma, pleomor-
phic; Carcinoma, adenoid cystic 
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Bronchial Washing Cytology of Metastatic Testicular Germ Cell 
Tumor in the Lung: A Case Report

Hyunee Yim ∙ Je Eun Kwon ∙Kyi Beom Lee

Department of Pathology, Ajou University School of Medicine, Suwon, Korea

Germ cell tumors (GCTs), especially nonseminomatous GCTs are ag-
gressive, malignant tumor of the gonads. Some patients may present a 
metastatic disease at initial manifestation, when metastatic gonadal 
GCTs are generally not considered in the differential diagnosis. Here 
we report a case of testicular mixed GCT diagnosed by bronchial 
washing cytology, which presented as lung and mediastinal masses. A 
28-year-old man with no significant prior medical history was admitted 
with fever and blood tinged sputum. Chest computed tomography 
demonstrated a 5.6 cm-sized mass located at the anterior mediastinum 
and additional well defined masses in left lower and middle lobe of the 
lung. Mucosal nodularity of the left main bronchus and left lower lobe 
bronchus was present. Bronchial washing cytology slides revealed low 
cellularity with several tight or loose clusters of very large neoplastic 
cells. Tumor cells nuclei were ovoid or elongated, hyperchromatic and 
showed large multiple prominent nucleoli. Cytoplasms were abundant 
with vacuolation. Atypical spindle shaped nuclei were also present. 
The diagnosis of GCT (either primary or metastatic) was suspected by 
fine needle aspiration findings and tumor marker tests were recom-
mended (α-fetoprotein, 20,051.0 ng/mL; carcinoembryonic antigen, 7.5 
ng/mL; cancer antigen 19-9, 155.7 U/mL; C-reactive protein, 8.79 mg/
dL; lactate dehydrogenase 475 U/L, β-human chorionic gonadotropin 
2,217.0 mIU/mL). The patient admit that he had felt slight pain and 
swelling of the left testicle. Immediately after admission, headache de-
veloped and cerebral hemorrhage was detected by brain magnetic reso-
nance imaging. Radical orchiectomy confirmed mixed GCT of the left 
testis, composed of embryonic carcinoma, yolk sac tumor, immature 
teratoma, and seminoma.

Key Words: Bronchial washing; Neoplasms, germ cell and embryonal; 
Testicular neoplasms
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Case Report
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Urothelial carcinomas (UCs) are not uncommon and may present me-
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tastasis to lungs, lymph nodes, bones, and liver. Bronchial washing cy-
tology rarely confirms the metastatic UCs. In this report, we describe 
the bronchial washing cytology findings of metastatic UC of the lung. 
An 83-year-old man was admitted to the hospital for evaluation of 
cough and sputum. High grade papillary UC of the urinary bladder in-
volving proper muscle layer had been diagnosed 18 months previously. 
Subsequent right radical nephroureterectomy was performed, confirm-
ing high grade UC of the ureter and bladder cuff, extending into peri-
ureteric and perivesical fat tissue. Positron emission tomography com-
puted tomography on admission showed an abnormal mass lesion at 
the left upper lobe of the lung with multiple lymph node enlargements. 
Bronchial washing cytology was performed using liquid preparation. 
Smears were moderately cellular with loose clusters and many single 
cells. Tumor cells were round to oval with marked nuclear pleomor-
phism and hyperchromasia. Nucleoli were small and often multiple. 
The cytoplasm was scant to abundant. Multinucleated tumor cells were 
often present. Cercariform cells, defined as cells with nuclear globular 
body and long or thin cytoplasmic tails with flattened or bulbous ends, 
were occasionally found. In conclusion, cytological diagnosis of meta-
static UC should be considered in the presence of clinical history of 
UC of urinary tracts. Presence of cercariform cells in this case can raise 
suspicion of possible metastatic UC. Differentiation with primary lung 
cancer can be challenging without adjunctive immunohistochemical 
stain.

Key Words: Bronchial washing; Urothelial carcinoma; Lung neoplasms
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Primary pancreatic poorly differentiated neuroendocrine carcinoma is a 
rare malignancy. Pancreas neuroendocrine neoplasm includes neuroen-
docrine tumor grade 1 (carcinoid tumor), neuroendocrine tumor grade 
2 and neuroendocrine carcinoma (NEC) according to the World Health 
Organization (WHO) classification. Diagnosing neuroendocrine tumor 
by fine needle aspiration cytology (FNAC) is not easy and grading of 
histologic grade by FNAC is even more difficult. We present a case of 
poorly differentiated NEC of pancreas head in a 39-year-old man. The 
patient had one-month history of jaundice and abdominal computed to-
mography scan showed a low attenuated mass in pancreas head. Endo-
scopic ultrasound-guided FNAC was done. The aspirates showed abun-
dant cellularity with large clusters of atypical epithelial cells. And the 
tumor cells occasionally arranged as loosely cohesive small clusters or 
isolated single cells. Most of the tumor cells were small and had scanty 
cytoplasm. But some isolated tumor cells had relatively abundant cyto-
plasm with eccentrically located nuclei. The nuclei of tumor cells show-
ed fine granular, salt and pepper chromatin. Mitosis, necrosis and mild 
pleomorphism of nuclei were also observed. Based on these cytologic 
features, we diagnosed it as high grade neuroendocrine neoplasm. The 

histology of the resected tumor showed poorly differentiated neuroen-
docrine carcinoma with mixture of both small cell and large cell, un-
likely with FNAC. Immunohistochemistry expressed synaptophysin, 
CD56, and Ki-67. After surgery the patient has got chemotherapy, but 
about a year later, hepatic metastasis was found. 

Key Words: Carcinoma, neuroendocrine; Pancreatic neoplasms; Aspira-
tion cytology; Diagnosis
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Mucoepidermoid Carcinoma of the Thyroid Gland: A Case Report
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Mucoepidermoid carcinoma (MEC) of the thyroid gland is a rare low 
grade primary tumor. But we experienced a high grade MEC with ex-
tensive tumor metastasis of both neck lymph nodes. We describe the 
cytologic, histologic, and immunohistochemical findings of it. A 72- 
year-old male was admitted with palpable bilateral neck masses. Ultra-
sound and computed tomography revealed bilateral thyroid hypoechoic 
nodules with calcification with multiple, bilateral, palpable lymph nodes 
in the level of II, III, IV, and V. The fine needle aspiration smears were 
highly cellular and tumor cells showed atypical pleomorphic and hy-
perchromatic nuclei. Total thyroidectomy specimen revealed diffusely-
distributed irregular tumor cell nests, surrounded by a fibrous stroma, 
which were composed of mostly squamoid cells and rarely mucus-se-
creting cells. Immunohistochemistry revealed a reaction positive for 
thyroglobulin, galectin-3, cytokeratin 19, p63, and p40 in tumor nests 
and negative staining for thyroid transcription factor-1 and HBME-1. 
Although MEC of the thyroid is a very rare neoplasm, its peculiar cy-
tomorphologic features in fine needle aspiration cytology may contrib-
ute to its correct diagnosis.

Key Words: Carcinoma, mucoepidermoid; Thyroid; Aspiration
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Salivary duct carcinoma (SDC) is an uncommon and highly aggressive 
malignant salivary gland neoplasm. Early and accurate diagnosis and 
complete resection are mandatory for the patient care. Histologically, 
SDC shows similar features to intraductal and infiltrating carcinoma of 
the breast. Ductal, cribriform patterns and comedo necrosis are com-
mon features. Reports on fine needle aspiration cytology (FNAC) of 
SDC are very rare. We present a case of SDC, which was difficult to 
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diagnose correctly by FNAC. A 59-year-old male presented with a pal-
pable mass on right parotid area. He also had plugged feeling in right 
ear. Computed tomography of the neck demonstrated 3.4 cm-sized en-
hanced mass which destructing bone and invading facial nerve, around 
right mastoid process. Ultrasound-guided FNAC showed cellular smears 
with large sheets of a quite number of cells. Necrotic materials were 
not observed in the background. Ductal and cribriform structures with 
large polygonal cells were observed. Cytoplasm was abundant and nu-
clei were cornered like as plasma cells. Nuclei were polymorphic, round 
and showing karyorrhexis and occasional mitosis. Nuclear membrane 
was irregular. Cytological features above were those of high grade sali-
vary gland carcinoma. Adenocarcinoma, not-otherwise specified, mu-
coepidermoid carcinoma and salivary duct carcinoma were considered 
as differential diagnosis. Total parotidectomy was performed. Histo-
pathological diagnosis was salivary duct carcinoma. Mucicarmine stain-
ing was negative and immunohistochemical staining for androgen re-
ceptor was positive.

Key Words: Salivary duct carcinoma; Endoscopic ultrasound-guided 
fine needle aspiration; Cytology; Cribriform; Diagnosis, differential
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Background: Fine needle aspiration cytology (FNAC) is the most com-
mon procedure to obtain cytology specimen of pancreas. It is accurate, 
minimally invasive, safe, and cost-effective. However, discrepancy of 
cytological diagnosis and surgical specimen diagnosis still occurs. This 
study was aimed to evaluate the diagnostic accuracy of FNAC of pan-
creatic lesion and investigate the reason of incorrect diagnosis. Meth-
ods: A retrospective study was carried out to review 210 cases of FNAC 
of pancreatic lesions, with following biopsy or surgical resection be-
tween 2006 and 2012 in Seoul National University Hospital. Cytologi-
cal diagnosis was categorized into five groups: ‘negative’, ‘benign neo-
plasm’, ‘atypical’, ‘malignant neoplasm’, and ‘insufficient for diagno-
sis (IFD).’ Diagnosis of FNAC was compared with corresponding his-
tologic diagnosis. Results: Median age of patients was 60.25 years 
(range, 15 to 82 years), with male to female ratio of 0.96. Cytological 
results consisted of 42 cases (20.0%) of ‘negative’, 1 case (0.5%) of 
‘benign neoplasm’, 44 cases (21.0%) of ‘atypical’, 101 cases (48.1%) 
of ‘malignant neoplasm’ and 21 cases (10.0%) of ‘IFD’. In comparison 
with surgical diagnosis, cytological diagnosis were true-positive in 114 
cases (62.0%), true-negative in 26 cases (14.1%), false-positive in 13 
cases (7.1%), and false-negative in 31 cases (16.8%). The diagnostic 
accuracy was 76.1%, whereas sensitivity and specificity were 78.6% 
and 66.7%, respectively. Positive predictive value was 89.8%, and neg-
ative predictive value was 45.6%. Conclusions: FNAC has high accura-
cy, sensitivity, specificity and positive predictive value. Though several 
limitations exist, coping with them makes FNAC a useful and reliable 
diagnostic tool for accurate evaluation of pancreas lesion.

Key Words: Pancreas; Biopsy, fine-needle; Accuracy; Discrepancy; Ret-
rospective studies
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Background: Cervical cancer is the most common cancer affecting wo-
men in developing countries. Cancer incidence in women is increasing 
by 2.47% per year in worldwide. From the 2012 cancer statistics of 
Mongolia, cervical cancer incidence per 100,000 population was 26 
and its second leading cancer in female with 16.1% of all cancers in 
women. Present study examined trends of cervical cancer incidence in 
Mongolia by Pap smear test in a period between September 2012 to 
May 2013. Population-based cervical cancer screening by Pap smear 
for women aged 30-60, on a three yearly interval. Methods: Screening 
conducted in 7 major districts of Ulaanbaatar City. Conventional Pap 
smear screening method with Bethesda system was used. Results: Total 
22,330 Pap smear were analyzed in our study. Eight hundred and thir-
ty-three tests were unsatisfied because of bad preparation techniques 
and bad staining quality. From the positive 511 Pap tests, atypical squa-
mous cells of undetermined significance 155, atypical squamous cells, 
cannot exclude high-grade squamous intraepithelial legion 61, cervical 
intraepithelial neoplasia (CIN)-I 59, CIN-II 18, CIN-II with human 
papillomavirus (HPV) 16, CIN-III 10, CIN-III with HPV 8, carcinoma 
in situ (CIS) 39, squamous cell carcinoma (SCC) 10 cases were ob-
served and in total 183 cases were HPV positive. Conclusions: Present 
study result shows the needs of improvement on treatment and screen-
ing of cervical lesions especially on HPV infection and its prevention. 
In our study we detected many cases with high-grade squamous in-
traepithelial legion including CIN-II, CIN-III, CIS, and SCC and it in-
dicates to intensify screening and prevention program. We presented 
first result of our study and further results are pending.

Key Words: Uterine cervical neoplasms; Vaginal smears; Bethesda sys-
tem; Screening; Ulaanbaatar City
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Micropapillary urothelial carcinoma (MPUC) is an aggressive variant 
of urothelial carcinoma. Its cytologic features in urine have not been 
well-described. We reviewed the cytomorphologic features of three se-
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rial urine cytology specimens from single patient with MPUC. A 66- 
year-old male renal transplant recipient presented with sudden deterio-
ration of renal function. Ultrasound and computed tomography show a 
1.7 cm bladder wall thickening at the right ureterovesical junction along 
with pelviectasis and hydronephrosis. Biopsy confirmed MPUC. He 
underwent radical cystectomy. Cytologic features (nuclear grade, cyto-
plasmic characteristics), architectural features (single cell pattern, true 
papillary structures, flat sheets/nests, three dimensional clusters), mi-
cropapillary (inside-out, acinar-like, or cauliflower with nuclei located 
peripherally), and necrosis were evaluated. Four findings, single cell 
pattern, flat sheets, micropapillae and high nuclear grade were seen in 
all three urine cytology specimens. Three dimensional clusters were 
seen in 2/3 (33%).True papillae and necrosis in 1/3 (33%). All of three 
specimens showed no cytoplasmic vacuoles (0/3, 0%).The findings of 
micropapillary structures in urothelial carcinoma from a urine cytology 
specimen are associated with MPUC on subsequent biopsy. Recogniz-
ing cytomorphologic features of MPUC in urinary cytology is impor-
tant in distinguishing this lesion from conventional high grade urotheli-
al carcinomas, for its aggressive clinical behavior.

Key Words: Micropapillary; Urothelial; Carcinoma; Cytomorphology; 
Urine
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Background: Patients with nondiagnostic thyroid fine needle aspiration 
cytology (FNAC) results undergo repeat FNAC or core needle biopsy 
(CNB) in order to make diagnosis, surgical resection, or are followed 
up with clinical and ultrasound surveillance. We aimed to evaluate the 
risk of malignancy in patients with nondiagnostic FNACs and their 
clinical outcomes according to the follow-up modalities. Methods: Out 
of total 17,045 thyroid FNACs, 1,496 (8.8%) thyroid nodules with 
nondiagnostic FNAC results were analyzed retrospectively. Results: 
The persistently nondiagnostic rate for thyroid nodules with initially 
non diagnostic results on FNAC was significantly higher on repeat 
FNAC than on CNB (33.2% vs 2.4%, p<0.001). There was no signifi-
cant difference between repeat FNAC and CNB for the rate of atypia 
of undetermined significance (4.9% vs 4.0%, p=0.684). The rate of 
follicular neoplasm was significantly higher on CNB than on repeat 
FNAC (8.8% vs 0.3%, p<0.001). Surgical or clinical follow-up was 
available for 1,461 cases. The overall malignancy rate was 5.9%. Ma-
lignancy was histologically identified in 8.7% (31/357), 8.3% (10/121), 
and 51% (32/63) after repeat FNAC, CNB, and direct surgery without 
a repeat test, respectively. The repeat FNAC had a sensitivity of 64.5% 
and a specificity of 100.0% in predicting malignancy. The CNB had a 
sensitivity of 70.0% and a specificity of 100.0% for the detection of 
malignancy. Conclusions: CNB significantly reduced persistent nondi-
agnostic rates of initially nondiagnostic thyroid nodules compared with 
FNAC. However, there was no significant difference between repeat 

FNAC and CNB for the preoperative diagnosis of malignancy.

Key Words: Thyroid nodule; Biopsy, fine-needle; Biopsy, large-core 
needle; Cytopathology
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Background: The aim of this study was to introduce a novel cell block 
preparation method for improving yield of paraffin cell blocks from 
cytologic material combined with immunohistochemical staining and 
molecular study. Methods: The new cell block preparation method was 
based on a mixture of polyvinyl alcohol, acetone and cyanoacrylate as 
a coagulation material. We compared the product yield of conventional 
and novel cell block preparation of 61 thyroid aspiration samples ob-
tained with ultrasound-guided needle aspiration respectively. We also 
studied the feasibility of immunohistochemical staining of galectin-3 
and BRAF gene mutation analysis using the cell block processing by 
new developed method. Results: From all 61 thyroid samples with nov-
el cell block preparation, 40 cases were successful in obtaining a high 
quality cell block with good cellularity whereas only 7 cases were pro-
vided by conventional method. The production rate of cell block had 
significantly increased in the case with novel cell block preparation 
method (65.6%) compared to the cases with conventional method (11.5%, 
p<0.01). The cytologic morphology was well preserved and cell block 
diagnosis strongly correlated with cytologic smear examination in nov-
el method. Furthermore, in nine cases of papillary carcinoma the posi-
tive staining of the cell blocks for galectin-3 was 8 cases (88.9%) and 
the detection of BRAF gene mutation by peptide nucleic acids-clamp-
ing method was found in 7 cases (78%). Conclusions: This study dem-
onstrates that novel cell block preparation method is a practical and 
useful method for cytologic evaluation of thyroid and is suitable for 
galectin-3 immunohistochemical analysis and BRAF mutation study.

Key Words: Cytology; Cell block; Thyroid gland; Galectin 3; Proto-on-
cogene proteins B-raf; Mutation
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Myelolipoma is a very rare tumor and usually arises in the adrenal gland 
without specific symptom. It also develops in extra-adrenal sites, in-
cluding retroperitoneum, mediastinum, liver, stomach, lungs, pelvis, 
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spleen, presacral region, and mesentery. Extra-adrenal myelolipoma 
(EML) should be distinguished from extramedullary hematopoiesis 
and other mesenchymal tumor including adipose tissue. EML is com-
posed of mature fat tissue and hematopoietic cells without other mes-
enchyme cell or bone tissue, but little adipose tissue are seen in extra-
medullary hematopoiesis. We experienced an 83-year-old Korean fe-
male presented with incidentally found mass lesion on routine chest X-
ray examination during admission due to acute renal failure. Chest 
computed tomography revealed bilateral paraspinal masses with rib 
and spine deformities at the level of T8 and T9. Fine needle aspiration 
cytology (FNAC) and gun biopsy from the right paravertebral mass 
were performed. FNAC revealed cellular smear with dispersed mature 
fat and trilineage hematopoietic elements including megakaryocytes. 
The gun biopsied tissue revealed also mature hematopoietic cells mixed 
with mature adipose tissue resembling bone marrow. Immunohisto-
chemically, most of the dispersed cells were positive for myeloperoxi-
dase antibody. She underwent conservative management without surgi-
cal treatment.

Key Words: Myelolipoma; Paravertebral; Thorax; Biopsy, fine-needle
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Usefulness of Liquid-Based Cytology for Immunohistochemical 
Diagnosis of Lung Cancers
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Background: Brushing or washing cytology employing bronchoscopy is 
a standard diagnostic procedure for lung cancer. The present study eval-
uated the sensitivity of immunohistological diagnosis of lung cancer 
using bronchial washing materials. Methods: We prospectively studied 
samples from 77 cases of lung cancer and 29 cases of non-neoplastic 
pulmonary disease collected using bronchoscopic procedures. We col-
lected exfoliated cells using a thin-layer advanced cytology assay sys-
tem (TACAS) and performed cytological diagnosis using Papanicolaou 
staining. Using the same materials, we also examined the expression of 
stratifin, OCIA domain containing 2 (OCIAD2) and immunoglobulin 
(CD79A) binding protein 1 (IGBP1) by immunohistochemistry, as 
they are considered to be immunomarkers of early-stage adenocarcino-
ma. Results: Thirty-eight of the lung cancers were positive for at least 
one of the three antigens. The positive cases included not only 29 of 39 
class IV/V materials (74.4%), but also 4 of 29 class II materials (13.8%) 
and 5 of 9 class III materials (55.6%). Lung cancers were resected from 
all 38 immunopositive cases. Very few but certainly atypical cells were 
detected in the class II and III materials after reexamination with Papa-
nicolaou staining. Conclusions: Liquid-based cytology is very useful di-
agnosis of cytological materials by immunohistochemical staining, as 
it allows simultaneous screening with both Papanicolaou and immuno-
histochemical staining. Stratifin, OCIAD2, and IGBP1 are useful im-
munomarkers of lung cancer and suitable targets for immunohistochem-
ical staining of cytological materials.

Key Words: Washing cytology; Stratifin; OCIAD2; IGBP1
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Metastatic Poorly Differentiated Adenocarcinoma Cells That Were 
Positive for Thrombomodulin and Calretinin in Pleural Effusion:  
A Case Report
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The distinction between adenocarcinoma cells and malignant mesothe-
lioma cells is crucial. We report a case with metastatic poorly differen-
tiated adenocarcinoma cells that were strongly positive for calretinin 
and thrombomodulin in pleural effusion. A Japanese woman in her 60s 
had a 33 mm-sized tumor of middle lobe of right lung, multiple daugh-
ter nodules of right lung bottom, and mediastinal lymph node metasta-
sis. Right pleural effusion cytology and right lung tumor biopsy were 
undertaken. On Papanicolaou-stained specimens, many atypical tumor 
cells were arranged in papillary clusters or distributed individually in 
hemorrhagic and lymphoid backgrounds. Their nuclei were single or 
multiple, irregular in shape, with light-green-colored thick cytoplasm, 
and an increased nuclear cytoplasmic ratio. Some tumor cells had in-
tracytoplasmic mucin-like vacuoles. Cell to cell apposition was ob-
served; however, hump-like cytoplasmic processes were not observed. 
Immunocytochemically, tumor cells were strongly positive for throm-
bomodulin, calretinin, Ber-EP4, carcinoembryonic antigen (CEA) and 
epithelial membrane antigen (EMA), and locally positive for CD146. 
From these findings, a cytological diagnosis of metastatic poorly dif-
ferentiated adenocarcinoma was made. Histological examination of 
right lung tumor revealed carcinoma cells infiltrating the fibrous stro-
ma. These cells had atypical nuclei of varying size and eosinophilic cy-
toplasm. Immunohistochemically, carcinoma cells were positive for 
thyroid transcription factor-1, Ber-EP4, AE1/AE3, CEA, and EMA, 
and negative for thrombomodulin and calretinin. From these findings, 
a conclusive diagnosis of poorly differentiated adenocarcinoma of right 
lung was made. Adenocarcinoma cells in effusion cytology are rarely 
positive for calretinin and thrombomodulin. Cytological diagnosis must 
be made considering the significance of immunoreactivity.

Key Words: Adenocarcinoma; Thrombomodulin; Calretinin; Pleural ef-
fusion; Case reports
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Gastrointestinal stromal tumor (GIST) is a rare tumor, but is the most 
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common sarcoma of the gastrointestinal tract. We show the imprint cy-
tology findings of an intestinal GIST case. A Japanese man in his 70s 
was operated due to a small intestinal tumor under a clinical diagnosis 
of malignant lymphoma or GIST. The opened intestine revealed an ul-
cerated, whitish-colored, solid tumor of 8 cm in size. Imprint cytology 
specimens were taken from the cut surface of the tumor and stored in 
LiquiPrep solution. On Papanicolaou-stained specimens, many loosely 
cohesive tumor-cell-clusters were found. These tumor cells were rela-
tively small in size, and their nuclei were round with mild atypism and 
indistinct nucleoli. Cytoplasm was a fine granular with unclear cell 
borders between tumor cells. No spindle-shaped tumor cells were found. 
From these findings, a GIST of epithelioid type was suspected. Histo-
logical examination performed after the routine fixation in formalin 
showed a transition of epithelioid tumor cells from the proprial muscle 
of the small intestine. These tumor cells were epithelioid in figure with 
round nuclei and four mitoses per 50 high-powered fields. Immunohis-
tochemically, the tumor cells were positive for c-Kit, vimentin, and 
S100 protein. From these findings, the tumor was diagnosed conclu-
sively as a GIST of middle risk group. Morphologically, spindle-shap-
ed tumor cells are common for GIST. The relatively rare figure of epi-
thelioid type may confuse cytopathologists when making a diagnosis. 
Experience of the typical case would be beneficial to avoid such confu-
sion.

Key Words: Epithelioid; Gastrointestinal neoplasms; Intestine, small; 
Case reports
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Claudin-1 Is Detection Marker of Squamoid Corpuscles in 
Pancreatoblastoma
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Pancreatoblastoma (PB) accounts for 0.5% of exocrine tumors of the 
pancreas. In cytological reports of PB, immunocytochemical findings 
of squamoid corpuscles have not been well-characterized in the litera-
ture. In recent year, claudins have been the focus of several reports. 
Here, we repot on imprint cytology and immunocytochemical findings, 
including claudins expression, of squamoid corpuscles in PB. A 7-year-
old boy presented with abdominal pain and elevated serum alpha-feto-
protein levels. Computed tomography scan revealed a 10×10 cm con-
trast-enhancing mass in the body of the pancreas, and pancreaticoduo-
denectomy was performed. Histologically, squamoid corpuscles ex-
pressed claudin-1, but squamoid corpuscles not expressed claudin-4. 
Claudin-7 was expressed in both tumor cells and squamoid corpuscles. 
Furthermore, beta-catenin was expressed in the nuclei of squamoid 
corpuscles. Cytologically, the tumor cells were generally small with 
round to oval nuclei, and slight nuclear irregularities were seen. The 
nuclear chromatin showed a fine granular pattern, and tumor cells with 
prominent small nucleoli were frequently present. It was difficult to 
confirm squamoid corpuscles in Pap staining. On immunocytochemis-
try, the squamoid corpuscles, which expressed claudin-1, basically ap-

peared as small clusters and these were included in large tumor clus-
ters. The squamoid corpuscle cells showed moderate amounts of cyto-
plasm and were focally spindle-shaped. Beta-catenin was also expressed 
in the nuclei of squamoid corpuscles as well as in immunohistochemis-
try. Claudin-1 was expressed only squamoid corpuscles in PB by im-
munocytochemistry, suggesting that claudin-1 is a useful marker for 
detecting squamoid corpuscles.

Key Words: Claudin-1; Squamoid corpuscles; Pancreatoblastoma

AP04-PP-0040

Effusion Cytology Using Cell-Block Samples
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Background: In effusion cytology, a conclusive diagnosis is sometimes 
difficult with samples submitted in Papanicolaou-stained specimens. 
Adjunctive cell-block preparation using small sac for tissue processing 
is our routine technique and is useful for these difficult cases. Methods: 
Cell-block preparation was undertaken in 21 samples among 1,163 ef-
fusion samples (pleural effusion, 612; ascites, 388; spiral fluid, 144; 
and cardiac effusion, 19) between December 2010 and December 2012 
at our institute. For cell-block preparation, after the effusion samples 
were centrifuged, cell pellets assembled in the Buffy coat were put into 
a small sac for tissue processing. They were then fixed in 20% formalin 
solution and processed to paraffin block. Results: Among 1,163 effu-
sion samples, 134 were assessed as positive for malignancy, 12 were 
suspicious, and 5 samples were inadequate for assessment. Of 146 pos-
itive or suspicious samples, 21 (14.4%) samples were used for cell-
block preparation to seek the primary site in 9, and diagnosis of malig-
nant mesothelioma, malignant lymphoma, and histological classifica-
tion of malignancy were made in 4. Further, 15 were from pleural effu-
sion and 3 were from ascites and cardiac effusion. Three cases of ma-
lignant mesothelioma, malignant lymphoma, and adenocarcinoma are 
shown. Immunohistochemical examination using the cell-block sam-
ples in addition to the usual cytological examination were performed in 
these three cases and an electron microscopy was additionally used in 
the first case. Conclusions: Our cell-block preparation technique is an 
easy and cost-effective method.

Key Words: Effusion; Cell-block; Mesothelioma, malignant; Lympho-
ma; Adenocarcinoma
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Background: Many of cell block (CB) methods are made from the sedi-
ment of the fluid sample, which took time to make. We report a simple 
method to make CB quickly. Methods: The prepared slide of cytologi-
cal diagnosis is soaked in xylene and the cover glass is removed care-
fully. A portion with many target cells is shaved off with a scalpel. The 
removed sample is sunk into melted paraffin and warmed for 20 min-
utes, infiltrated, and embedded. The prepared cell blocks are sliced at 2 
μm like a histological tissue, and hematoxylin and eosin (Mayer’s he-
matoxylin) staining and immunochemical staining is performed. A total 
of 20 cases were analyzed in this study. The sample was effusion, wash-
ings, brushings, and smear preparation. Results: We were able to obtain 
good results that were the same as the traditional CB method in almost 
all specimens. Furthermore, immunohistochemical reaction was satis-
factorily performed similar to the histological result. Conclusions: This 
method can only be performed when cellular quantity is abundant. How-
ever, it is the method for performing to immunohistochemistry staining 
in one day. It is simple and inexpensive, and anyone can make a CB 
immediately.

Key Words: Cell block; Cellular quantity; Immunohistochemistry
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In 2010, the World Health Organization (WHO) re-classified the neu-
roendocrine neoplasms according to their morphology and Ki-67 indi-
ces. The authors show one autopsy case in which Ki-67 index was high 
in spite of well-differentiated tumor morphology, and discuss the 
meanings of Ki-67 index for the tumor. A Japanese woman in her 70s 
complaining of back pain and appetite loss was admitted to our hospi-
tal. A computed tomography examination revealed a 15 cm retroperito-
neal tumor that invaded the portal vein. With other clinical investiga-
tions, the tumor was clinically estimated to be a neuroendocrine tumor 
of the pancreas. Her disease progressed and she died 6 months after the 
initial consultation. A 17 cm solid tumor was found in the pancreas that 
invaded directly into liver and other organs. Imprint cytology samples 
were taken from the pancreatic tumor. Microscopic examination re-
vealed the histological findings of well-differentiated neuroendocrine 
carcinoma but 34 mitoses/10 high power field (objective, 40×) and 
45.5% of Ki-67 index of the tumor cells. On Papanicolaou-stained 
specimens, tumor cells were arranged in 2- or 3-dimensional clusters 
or distributed as single cells. Anisokaryosis was mild to moderate in 
degree and each nucleus had a “sesame and salt” configuration. Rosette 
pattern of tumor cells was also observed scatteringly. From these cyto-
logical findings, the tumor was diagnosed as a well-differentiated neu-
roendocrine carcinoma of pancreas. To adjust for the current WHO 
classification, Ki-67 index should be requested because it may reflect 

tumor aggressiveness more clearly than the tumor morphology.

Key Words: Carcinoma, neuroendocrine; Pancreas; Autopsy; Case re-
ports; Ki-67 antigen
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Pleomorphic liposarcoma (PL) is defined as a pleomorphic, high-grade 
sarcoma containing a variable number of pleomorphic lipoblasts. It is 
the rarest subtype of liposarcoma, and, accounts for about 5% of all li-
posarcomas. A Japanese woman in her 70s noticed a mass on the left 
thigh that was present for one month. The mass was elastic hard with 
no skin adhesion. Magnetic resonance imaging revealed the tumor to 
be 14×13 cm in size in a deep region of the left thigh. Clinical suspi-
cious diagnosis was sarcoma, and histological diagnosis was PL made 
with samples biopsied and surgically resected. On the Papanicolaou-
stained slides, many atypical cells were found as isolated single cells or 
loose aggregates in a mild inflammatory background by the tumor im-
print cytology. These cells had large polygonal nuclei with coarsely 
granular chromatin and light-green colored thin cytoplasm. Many mul-
tinucleated giant cells were mixed among them, and mitoses of atypical 
cells were frequently found. Additionally, many cells had cytoplasmic 
vacuoles on the Giemsa-stained slides. Cytoplasmic lipid droplets were 
identified with Sudan IV staining. From these findings, a cytological 
diagnosis of PL was made. In the surgical specimens, a white to yel-
low-colored multinodular well-demarcated tumor 15×6.5 cm in size 
was seen. The tumor was a high-grade sarcoma with small foci of lipo-
blasts histologically. There were no areas of atypical lipomatous tumor 
(ALT)/well-differentiated liposarcoma (WDL). From these findings, a 
histological diagnosis of PL was made. A differential diagnoses is a de-
differentiated liposarcoma. Absence of ALT/WDL component is cru-
cial for a definite diagnosis.
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Primitive neuroectodermal tumor (PNET) arising from the lung is a 
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highly uncommon neoplasm. It is important to establish a diagnosis as 
soon as possible because PNET is very aggressive neoplasm. We here-
in report a newly diagnosed case for primary pulmonary PNET by use 
of bronchial brushing cytology and cytoimmunohistochemistry. A 
17-year-old female was admitted to our hospital because of hemosp-
tum and cough persisting for about 1 month. A chest X-ray showed ab-
normal hilar tumor and daughter nodules of the right lung. Under a 
tentative diagnosis of malignant pulmonary tumor (malignant lympho-
ma, germ cell tumor, pulmonary carcinoma), bronchial brushing cytol-
ogy and bronchial forceps biopsy were performed. Cytology showed 
the following findings; loose clusters of atypical cells, bloody back-
ground, small rounded cells, scanty cytoplasm, molding and existence 
of crush artifact. By the use of cytological specimen, atypical cells 
showed the positivity for MIC2 (CD99), vimentin, and neuron specific 
enolase. EWS/FLI-1 fusion transcripts were detected by reverse tran-
scriptase polymerase chain reaction confirming the diagnosis of PNET. 
Taken together, the final diagnosis of primary pulmonary PNET could 
be made. We herein, both cytologically and immunohistochemically, 
discuss the differential diagnosis of small round malignant tumors.

Key Words: Neuroectodermal tumors, primitive; Case report; MIC2; 
EWS/FLI-1; Reverse transcriptase polymerase chain reaction
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Background: Although the incidence of prostatic adenocarcinoma has 
been increasing in recent years, prostatic adenocarcinoma cells in urine 
cytology have not yet been fully investigated. Therefore, we conducted 
this study to clarify whether prostatic adenocarcinoma can be suspect-
ed based on the features of the cells found in the urine. Methods: The 
subjects of this study were urine cytology specimens with which pros-
tatic adenocarcinomas had invaded the urinary bladder under histologi-
cal examination (between January 2000 and December 2012 at the Hi-
roshima Red Cross and Atomic Bomb Survivors Hospital). Total cases 
amounted to seven. Results: Of these 7 cases, there was 1 case of mod-
erately differentiated prostatic adenocarcinoma, 6 cases were poorly 
differentiated, with no well differentiated cases being recorded. In cy-
tological findings, firmly bound cells appeared in 6 cases, increased 
chromatin was observed in 4 cases and prominent nucleoli were ob-
served in 3 of these 7 cases. Conclusions: Almost all of the cases of 
prostatic adenocarcinoma with urinary bladder invasion were histologi-
cally poorly differentiated. The prostatic adenocarcinoma cells exhibit-
ed few differences from the urothelial carcinoma cells. However, firmly 
bound cells with increased chromatin seemed to be different from uro-
thelial carcinoma.
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Background: We examined routine liquid-base cytology (LBC) data from 
the lower respiratory tract and lung to determine whether or not it could 
be used in help making cytological judgments based on cell-block 
specimens. Methods: A total of 70 cases (male:female=55:15), includ-
ing 54 brushing and alveolar lavage, and 16 fine needle aspiration, as 
well as corresponding biopsy specimens, were examined at the same 
time. ThinPrep method was employed for LBC and a Sodium alginate 
method was used for cell block (CB) preparation. Immunohistochemi-
cal analyses were performed on CB and biopsy samples to make a di-
agnosis. The following scoring procedure was employed: score 1, neg-
ative; score 2, reactive atypia; score 3, suspicious (indeterminate); score 
4, suspicious of malignancy; score 5, malignancy. The correlation of 
each examination was analyzed. Results: LBC scores and CB judgments 
showed a weak correlation (r=0.4412), but there was no correlation 
between the LBC scores and biopsy scores or between the CB scores 
and the biopsy scores. When the LBC score was compared with the 
CB score in the same case, the score pattern was as follows: CB>LBC, 
1.79% (1/56); CB=LBC, 78.58% (44/56); and LBC>CB, 19.64% 
(11/56). When the LBC score was compared with the biopsy score, the 
score pattern was LBC=biopsy, 60.61% (40/66); LBC>biopsy, 24.24% 
(16/66); and biopsy>LBC, 24.24% (16/66). Conclusions: The results 
suggest that CB may be used to assist in making diagnosis based on the 
results of LBC or to confirm the histological type of the tumor cells 
present, especially in brush/wash samples.

Key Words: Diagnostic scores; Cell block; Liquid based cytology; Biop-
sy, fine-needle
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Background: Immunohistochemical analysis against HER-2 protein is 
difficult to carry out because of its unstable staining. HER-2 gene de-
tection by fluorescence in situ hybridization (FISH) in cytology speci-
men has been reported in several papers but the appropriate criterion 
for cytology specimen is still controversial. Methods: Fine needle aspi-
ration (FNA) samples collected from surgically resected breast cancer 
specimens were rinsed into a cytopreservative solution containing fixa-
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tive (PreserveCyt Solution, Hologic). The vials were stored at room 
temperature for 3 to 7 days. Slides of FNA samples were prepared by 
liquid based cytology (ThinPrep system, Hologic), according to the 
manufacturer’s instructions. PathVision HER2 DNA probe kit (Abbott) 
was used for FISH stain. Evaluation of the results was performed by 
the automated image system (MetaCyte, MetaSystems) first and count-
ed manually when the automated evaluation had failed. HER-2 gene 
amplification was determined using the ratio of HER-2: centromere 17 
signal counts; a ratio of 2.0 or greater was considered to be amplified. 
The cytology results were compared to the histology results of concor-
dant cases. HER-2 FISH staining and the result evaluation were done 
by SRL Inc. Results: Successful results were obtained in 98 of 100 cas-
es. The results of the FNA specimens agreed with those of histological 
sections in 97 of the 98 cases (accuracy rate, 99%; sensitivity, 100%; 
specificity, 99%). Conclusions: The criterion of HER-2 gene status us-
ing FISH on histological section can also be used in cytology speci-
mens.
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Pancreatic acinar cell carcinoma (ACC) is a comparatively rare tumor, 
accounting for approximately 1.0% of all pancreatic neoplasms. Its cy-
tological morphology resembles with that of neuroendocrine tumor 
(NET), and differential diagnosis is sometimes difficult. Herein, we 
present a case of pancreatic ACC diagnosed by endoscopic ultrasound-
guided fine-needle aspiration (EUS-FNA). Differential diagnosis from 
NET will be discussed. A 40-year-old woman was admitted to our hos-
pital with pancreatic head tumor, measuring 20 mm in a diameter and 
multiple liver metastases. EUS-FNA was performed. The specimen 
showed scattered small clusters composed of atypical cells with high 
nuclear/cytoplasmic ratio and small cytoplasm. Nuclei were relatively 
small and eccentrically located. Their choromatin pattern was fine 
granular. Only a few cells had zymogen granules or showed acinar 
structure on Diff-Quik and Pap staining. Histologic specimens were si-
multaneously prepared from tiny pieces obtained at EUS-FNA. Immu-
nohistology showed positivity for chymotrypsin and β-catenin. In addi-
tion, CD56, synaptophysin, and chromogranin A were focally positive. 
The lesion was diagnosed as ACC. NET is the most important lesion 
for a differential diagnosis in this case. NET usually reveals inclusion 
bodies, multiple nuclei, and spindle cells. It also lacks zymogen gran-
ules. Because zymogen granules are inconspicuous in some cases, 
careful screening should be done. Additional samples for immunostain-
ing are recommended, if ACC is suggested on Diff-Quick specimen.

Key Words: Pancreas; Carcinoma, acinar cell; Endoscopic ultrasound-
guided fine needle aspiration; Neuroendocrine tumors
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Background: The cytological morphology in liquid-based cytology 
specimens (LBC-S) is not same to that in the conventional specimens 
(C-S). The aim of this study is to clarify the difference between LBC-S 
and C-S specimens in papillary carcinoma of thyroid. Methods: We re-
viewed aspiration cytology specimens of 161 papillary thyroid carci-
noma cases confirmed by histologic examination. The specimens were 
prepared both LBC-S and C-S specimens from April to December in 
2012. LBC-S was obtained from wash-out fluid of the needle. Cytorich 
RED was used as LBC fixatives and SurePath method was performed. 
Results: The background of LBC-S was clearer than that of C-S, and an 
obscurity by red blood cell and/or colloid was avoided. Naked stroma 
was more frequently seen in LBC-S (50.9%) rather than in C-S (34.2%). 
The number of lymphocytes was extremely less in LBC-S. Naked cap-
illaries seen in 9.3% of LBC-S were not identified in C-S. Tall cell 
configuration of the carcinoma cells, intracellular spaces and convolut-
ed irregular nuclear membrane involving more than half of that “zig-
zag nuclei” were seen in LBC-S. Ground glass chromatin pattern was 
not seen in LBC-S. The incidences of nuclear groove and intranuclear 
cytoplasmic inclusion were not different between C-S and LBC-S. Cy-
toplasm and chromatin were more deeply stained in LBC-S. Nucleoli 
in LBC-S were more eosinophilic and were sometimes associated with 
halo. Conclusions: To identify the configuration of the carcinoma cells, 
especially tall cell, we think that LBC-S is better than C-S.

Key Words: Carcinoma, papillary; Thyroid; Liquid-based cytology; 
Conventional specimens
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Plasmablastic lymphoma (PBL) is a highly malignant and rare tumor. 
It is usually presented as an intraoral tumor in human immunodeficien-
cy virus-1 (HIV-1) infected patients. We have experienced a patient 
with PBL, initially noticed as a testicular tumor followed by oral mu-
cosa involvement. A man in his forties visited our hospital with contin-
uous left abdominal and back pain, and a right testicular tumor. After 
admission, an orchiectomy was performed. Immediately after the oper-
ation, an intraoral tumor was detected, and fine needle aspiration was 
performed. Laboratory examinations revealed that there was no evi-
dence for HIV-1 infection but that he possessed antibodies against Ep-
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stein-Barr virus (EBV). There were many non-cohesive atypical cells 
with a high nuclear/cytoplasmic ratio. Some cells displayed blastic 
profiles with distinct nucleoli, while others exhibited plasmacytoid fig-
ures evidenced by the eccentric-located nucleus and the perinuclear cy-
toplasmic halo, the latter reminiscent of Golgi area. These observations 
suggested malignant lymphoma although cells looked relatively small 
and differentiated. Both the testicular and intraoral specimens showed 
diffuse proliferation of atypical cells, some of which bore the eccentric 
nucleus and the perinuclear halo. Immunohistochemically, the atypical 
cells were positive for CD138 and leukocyte common antigen, but 
negative for CD20, CD79a, CD3, CD4, CD56, TdT, and latent mem-
brane protein-1. The Ki-67 labeling index was 80-100%. Finally, he 
was diagnosed as having PBL. EBV encoded RNA was undetectable 
by in-situ hybridization. Plasmacytoid features were much clearer in 
cytology, and cytological examination is useful to evaluate cellular 
characteristics of this tumor.

Key Words: Plasmablastic lymphoma; Testicular neoplasms; HIV-1; Bi-
opsy, fine-needle; Herpesvirus 4, human
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Neuroendocrine tumors of the pancreas are rare, accounting for ap-
proximately 1-2% of all pancreatic tumors. In the present case, we 
were presented an opportunity to diagnose a neuroendocrine carcinoma 
of pancreas with liver metastasis. Routine examination for a Japanese 
woman in her 60s, with a past history of scirrhous carcinoma of her left 
breast three years before, revealed a 7 mm-sized tumor in the liver (S8). 
Three months later, an ultrasonography also revealed a 15 mm-sized 
liver tumor, and a diffusely low-echo pattern of the pancreas body to 
tail. Endoscopic ultrasound-guided fine-needle aspiration (EUS-FNA) 
cytology for the pancreatic tumor, and per-cutaneous needle biopsy for 
the liver tumor were undertaken. Washed-out samples from the needle 
of EUS-FNA showed some epithelial tumor cells in sheets or in clus-
ters. They were small and round in shape with slight anisokaryosis and 
light-green colored cytoplasm. The chromatin pattern appeared coarse 
like “Sesame and Salt.” In other fields, more atypical cells with a fine 
granular cytoplasm were found to be isolated. Pathological examina-
tion of resected materials revealed a neuroendocrine carcinoma of pan-
creas with liver metastasis (pT3, N0, M1, stage IVb). One of differen-
tial diagnoses must be a solid-pseudopapillary tumor of the pancreas. 
To make a correct diagnosis of neuroendocrine carcinoma, its coarse 
chromatin pattern, called “sesame and salt,” of the nucleus is essential, 
and then the immunoreaction for a neuroendocrine marker, CD10 and 
vimentin is next.

Key Words: Neuroendocrine tumors; Pancreatic neoplasms; Endoscopic 
ultrasound-guided fine needle aspiration
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Paraganglioma is a rare tumor that originates in the autonomic nervous 
system. During an operation of a Japanese woman in her 60s, a tumor 
was found adjacent to the retroperitoneum. Resected tumor was elastic 
and soft with fibrous capsule measuring 14×12 cm in size and 436 g 
in weight. A cut surface revealed a dark red color with cystic spaces 
filled with blood in solid tumor. Japanese man in his 60s with hyperten-
sion was pointed out to have a left adrenal tumor by a computed to-
mography examination. Resected adrenal tumor measured 1.5 cm in 
size and its cut surface revealed a light yellow color. In the case 1, mel-
anin-like pigments were observed in the cytoplasm of the tumor cells. 
In the case 2, eosinophilic cytoplasm of tumor cells was observed. In 
both cases, the tumor cells had abundant vesicular cytoplasm and were 
loosely cohesive to each other. They appeared individually or in sheets 
with marked anisokaryosis. Some showed figures of so-called “zell 
ballen.” From these findings, a suspicious diagnosis of paraganglioma 
was made during the operation. The examination revealed positive im-
munoreaction for chromogranin A, synaptophysin, and vimentin, but 
negative for human melanoma black 45, keratin, D2-40, S100 protein, 
or glial fibrillary acidic protein. From these and the histopathological 
findings, the final diagnosis of both tumors was confirmed to be para-
ganglioma. Paraganglioma showed characteristic figures of so-called 
“zell ballen” on cytology and histology. This finding should be kept in 
mind to differentiate retroperitoneal or adrenal tumors.

Key Words: Paraganglioma; Retroperitoneal tumor; Adrenal gland neo-
plasms
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Background: Columnar cell lesions (CCL) of the breast are non-obligate 
precursors of low grade carcinomas. The definition and classification 
of these lesions are well defined and reproducible. The ability to diag-
nose and recognize these lesions in aspiration cytology material is not 
well documented. Methods: Fine needle aspiration cytology (FNAC) 
diagnoses were reviewed over a two year period. Cases with paired 
histologic material were reviewed for columnar cells in the aspirate and 
the tissue sections. Standard diagnostic criteria were used for histologic 
classification of columnar cell lesions. Cytology material was assessed 
for cellularity, atypia, and percentage of columnar type cells. Results: 
Seventy-two breast FNAC cases were diagnosed representing 59 pa-
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tients. Patient age ranged from 16-65 years and included one male pa-
tient. The most frequent clinical indication was for cyst (32 cases, 44%) 
followed by fibrocystic disease (14 cases, 19%). Three cases were atyp-
ical, and three cases were carcinoma (one low grade, one lobular, and 
one high grade). Twelve cases had follow-up tissue biopsy. CCL were 
identified in eight cases (75%), including two cases of fibroadenomas 
that had columnar cell change. Conclusions: CCL of the breast are found 
in many cases where histologic material followed FNAC. Sampling of 
CCL may be a limiting factor, and cytologic features may be insuffi-
cient to reliably diagnose these lesions on FNAC. The utility of FNAC 
may be facilitated by use of ancillary methods and genetic analysis.

Key Words: Breast; Columnar cell; Biopsy, fine-needle; Cytology
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Background: It is a comparative study for the type and the frequency of 
high-grade atypical squamous cell (ASC-H) and human papillomavirus 
(HPV) test result for the patients who were done biopsy and HPV test 
at the same time from among the examples diagnosed with ASC-H 
which has a potential on the cervicovaginal cytology. Methods: We ana-
lyzed 157 cases which were done punch biopsy and HPV test (HPV 
screening and genotyping) at the same time from among the data diag-
nosed with ASC-H on the test cervicovaginal cytology obtained from 
January to December 2012. Results: One hundred twenty-four cases 
under the conditions of the biopsy reported as a high risk group on the 
HPV genotyping was analyzed as negative 14 (8.92%), cervical in-
traepithelial neoplasia (CIN) I 19 (12.1%), CINII 27 (17.2%), CINIII 
63 (40.1%), and adenocarcinoma 1 (0.64%). Total 10 cases under the 
conditions of biopsy reported as a positive one on the HPV screening 
was analyzed as CINI 8 (5.1%), CINII 6 (3.82%), CINIII 8 (5.1%), 
SCC 1 (0.64%). Total 10 cases under the conditions of the biopsy from 
among cases reported as a negative one on HPV test was analyzed as 
negative 2 (1.27%), CINI 3 (1.91%), CINII 2 (1.27%), and CINIII 3 
(1.91%). Conclusions: It would be a better choice to track and observe 
the cases through cheaper and easier cervicovaginal method than HPV 
test and histology method because the histologic results are diagnosed 
with CINI, II, III in cases of the negative one reported on HPV test. We 
think it is very effective solution to check the correlation between HPV 
test and histologic confirmation method because cervicovaginal cytolo-
gy is not a final diagnosis but a pre-test for the additional test.
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Background: Bronchial washings/brushings (BW/B) are often used for 
early screening and cytological diagnosis of lung cancer. We examined 
the possibility of epidermal growth factor receptor (EGFR) testing on 
cytology samples, as compared to bronchial biopsy sample. Methods: 
One hundred sixteen BW/B samples with non-squamous histology 
were submitted to our department for EGFR mutation testing at Chon-
nam National University Hospital within 8-month period. Biopsy sam-
ples were concurrently submitted for histologic diagnosis. We used the 
peptide nucleic acid clamping method for EFGR mutation test. Results: 
Histologic diagnoses were 103 cases of adenocarcinomas and 13 cases 
of non-small cell lung carcinoma, not otherwise specified. Each sample 
was assessed by a pathologist for adequacy and DNA content. At BW/
B samples, 22 cases showed exon 19 deletion, 13 exon 21 mutation, 79 
were wild type and 2 failed. The EGFR mutation rate using BW/B sam-
ple was 30.2%. At bronchial biopsy samples, 23 cases showed exon 19 
deletion, 13 exon 21 mutation, 72 were wild type and 12 failed. The 
EGFR mutation rate using bronchial biopsy sample was 31.0%. Muta-
tion detection cases were nearly identical in both samples. But, in only 
one case, exon 21 mutation was detected in biopsy sample, not in BW/
B sample. The median DNA content for BW/B samples compared to 
biopsy samples were 3.7 μg and 3.2 μg. The failure rate for cytology 
samples was lower than biopsy samples. Conclusions: BW/B samples 
are superior to bronchial biopsy samples in terms of DNA quantity and 
rate of failure. Moreover, in case of inadequate biopsy sample, BW/B 
samples were a substitute material for EGFR mutation test.

Key Words: Bronchial washing/brushing; Receptor, Epidermal growth 
factor; Carcinoma, non-small-cell lung
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Background: The incidence of renal cell carcinoma is increasing world-
wide, and contributes 90% of all kidney malignancy. In Indonesia, pa-
tients with renal tumors often came for treatment in late condition that 
may hamper further definitive surgical or clinical treatment. Ultrasound-
guided fine needle aspiration (FNA) Biopsy of the kidney has a well-
defined role in the diagnosis with the high accuracy of renal lesions. 
However, evidence regarding diagnostic accuracy of such renal tumor 
biopsy is not yet available in Indonesian context. This study aim to de-
termine the accuracy of the FNA biopsy of renal tumors in adult. Meth-
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ods: This study evaluated results of percutaneous ultrasound-guided 
25-gauge FNA biopsy with results of routine histopathology of renal 
tumors. The samples were taken from 23 patients with renal tumor un-
derwent nephrectomy at all stages during January 2011-August 2012 at 
Dr. Hasan Sadikin General Hospital, Bandung, Indonesia. Results: The 
patients' average of age was 44.95 years old and sex was comparable 
(11 males and 12 females). Most of the patients were in stage T3 and 
T4, six and 14 patients respectively; and none was in T1. Metastasize 

were occurred in about one-third of the patients. Sensitivity was 86.7%, 
specificity was 87.5%, positive predictive value was 92.9%, and nega-
tive predictive value was 77.8%. Hematoma complications were found 
in 2 patients. Conclusions: Ultrasound-guided FNA biopsy is accurate 
and provides diagnosis that aids in decision-making for the growing 
number of renal tumor with a low complication rate.
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