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Pronounced squamous cell contamination in biliary tract
cytology: A diagnostic pitfall
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Abstract

Squamous cells are rarely found in biliary tract cytology specimens, and when present

are typically scant in quantity. Over an 8-year time period, two cases at our institu-

tion reporting abundant squamous cells were identified. Both patients underwent

endoscopic retrograde cholangiopancreatography with bile duct brushings and

removal of a migrated biliary stent. The migrated stents were retrieved using rat

toothed forceps and required removal of the endoscope through the esophagus with

the stent exposed to esophageal and oral mucosa outside of the endoscope. Cyto-

logic examination of the accompanying biliary stent material accordingly revealed

abundant benign squamous cells. However, bile duct brushings showed benign ductal

epithelial cells without squamous cells. Prior and subsequent cytology and bile duct

surgical pathology specimens did not show squamous metaplasia. Migrated biliary

stents that require endoscopic withdrawal increase the risk of contaminating samples

with squamous cells. Recognition of this unique scenario is important, as the differen-

tial diagnosis includes squamous metaplasia and squamous neoplasia.
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1 | INTRODUCTION

Biliary tract cytology is commonly used to evaluate the biliary system

for a wide variety of pathologic lesions. Bile duct brushings obtained

during endoscopic retrograde cholangiopancreatography (ERCP) are

the preferred method for the initial evaluation of suspected pancreati-

cobiliary neoplasms, due to the high specificity for malignancy (98%–

100%), low complication rate, and ability to sample extensively

throughout the pancreaticobiliary tract.1–7 However, there are some

significant limitations of this technique, including the low sensitivity

(6%–65%, mean 42%) and difficulty distinguishing reactive changes

from a neoplastic process, even when evaluated by experienced

cytopathologists.1–11 Cytologic examination of cellular material from

removed biliary stents, which are used to treat biliary strictures, is also

frequently performed.12 However, the role of biliary stent cytology in

the diagnosis of malignancy has not been as well studied. Several early

studies found sensitivities ranging from 36%13 up to 78.6%,14 while a

more recent study showed a lower sensitivity of 11%–16%.15

Bile ducts are lined by cuboidal epithelium in the smaller ducts

and columnar epithelium in the larger ducts,16 and thus ductal epithe-

lial cells are the most common cell type seen in biliary tract cytology

specimens. However, a variety of metaplastic changes in bile duct epi-

thelium have been described in the literature. Hoang et al. reported

that pyloric gland metaplasia was the most common type of metapla-

sia seen in extrahepatic bile ducts, while intestinal metaplasia and

combined pyloric and intestinal metaplasia were less common.17
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Kurumaya et al. reported pseudopyloric gland metaplasia and intesti-

nal metaplasia of the intrahepatic bile ducts in patients with hepato-

lithiasis.18 To the best of our knowledge, these are the only reviews

of bile duct metaplasia to date.

Squamous cells are only rarely found in cytology specimens from

the biliary tract. Squamous metaplasia of the biliary tree is very rare

and was reported in only one of the 20 cases with metaplastic

changes in the extrahepatic bile ducts reviewed in the above series17;

it also occurred in association with both pyloric and intestinal meta-

plasia. In another series, Stewart et al. reviewed 406 pancreaticobiliary

brush specimens to assess the diagnostic accuracy of brush cytology

in patients with pancreaticobiliary strictures.19 They reported that

“cells reminiscent of squamous metaplasia” were variably present in

215 cases that had negative cytological diagnoses. An even more rare

cause of squamous cells in biliary tract cytology is contamination by

oral or esophageal squamous mucosa during removal of biliary stents.

Given the paucity of information available on this subject, we share

our experience with two such cases where biliary cytology samples

contained abundant squamous cells, which to our knowledge are the

first reported cases of this type.

2 | MATERIALS AND METHODS

We searched the bile duct cytology archives in our laboratory infor-

mation system. Only two cases with squamous cells were identified.

We reviewed the patient demographics, clinical presentation, brushing

procedure, stent removal technique, and cytology findings in these

cases. The samples included bile duct brushings and biliary stents that

were collected during ERCP and placed in CytoLyt fixative solution.

After agitating the samples, ThinPrep slides were prepared and

stained with a Papanicolaou stain. Formalin-fixed cell blocks were pre-

pared and stained with hematoxylin and eosin for the biliary stent

specimens.

3 | CASE REPORTS

3.1 | Case 1

A 65-year-old woman with a prior benign serous cystadenoma of the

pancreas presented to the emergency department 6 years later with

progressive obstructive jaundice. A CT scan showed a pancreatic head

mass with obstruction of the common bile duct. An ERCP was per-

formed, which revealed a bulging major papilla and biliary stricture

with upstream dilation. A covered metal biliary stent was placed. Cells

for cytology were obtained by brushing in the lower third and middle

third of the common bile duct and revealed benign ductal epithelium

with no malignant cells or squamous cells identified. The following

day, a CT scan of the abdomen and pelvis was performed, which

showed no significant change in the massive dilatation of the biliary

tree. In addition, her stent was placed too distal to adequately decom-

press the biliary system. Hence, repeat ERCP was performed, and the

stent was identified emerging from the major papilla. The stent

appeared patent but had migrated intraductally since placement

(Figure 1). The stent was removed from the biliary tree by grasping

the stent with a rat toothed forceps and then withdrawing the endo-

scope from the patient. The stent was then sent for cytologic evalua-

tion. A sphincterotomy was performed, and a new transpapillary stent

was placed extending into the common hepatic duct. Microscopic

examination of the cells from the removed stent revealed a highly cel-

lular specimen consisting of benign ductal epithelium, inflammatory

cells, debris, and scant bile. Numerous benign-appearing squamous

cells with bland round nuclei, finely granular chromatin, and abundant

cytoplasm were also identified (Figure 2). The patient was subse-

quently discharged from the hospital, and a follow up ERCP was per-

formed 8 weeks later for biliary stent exchange. Surgical intervention

with a Whipple pancreaticoduodenectomy was attempted for defini-

tive management of the bile duct obstruction. Due to high volume

blood loss secondary to significant vascular collateralization of the

large cystic mass in the pancreatic head, which was consistent with

the patient's known serous cystadenoma, a palliative Roux-en-Y gas-

trojejunostomy and hepaticojejunostomy was performed instead.

3.2 | Case 2

A 48-year-old man with a history of a biliary stricture complicated by

cholangitis had an ERCP with placement of a biliary stent. Bile duct

brushings were reported as positive for adenocarcinoma. This outside

specimen was not reviewed to confirm the diagnosis. He was referred

to our institution for further evaluation and management. Repeat

ERCP showed narrowing of the common bile duct with bilateral dila-

tion of the intrahepatic ducts. The previously placed biliary stent was

F IGURE 1 Bile duct stent is shown that migrated intraductally
after placement because the metal flanges went into the duct,
allowing the stent to freely migrate inward
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removed with a snare, replaced, and sent for cytologic analysis, which

showed rare, atypical ductal epithelial cells and no squamous cells.

Biopsy of the common bile duct showed reactive mucosal changes

with no squamous metaplasia. Repeat ERCP was performed 7 weeks

later for stent exchange. A partially occluded, plastic stent was identi-

fied. The stent was removed by grasping the stent with a rat toothed

forceps and then withdrawing the endoscope from the patient. The

biliary stent specimen was moderately cellular and consisted of abun-

dant benign-appearing squamous cells with round nuclei, finely granu-

lar chromatin, and abundant cytoplasm (Figure 3). There was

background bile and abundant bacteria. No ductal epithelial cells or

malignant cells were identified. Brushings from the remainder of the

bile duct showed benign bile duct epithelium with no malignant cells

or squamous cells. Biopsy of abnormal bile duct mucosa showed

acutely inflamed mucosa. Four months later, the previously placed

stent was removed with a snare and was not replaced as no obvious

stricture was identified. The common bile duct was brushed and

showed atypical ductal epithelial cells with no squamous cells. Fluo-

rescence in situ hybridization (FISH) was performed on the bile duct

brushings and showed no chromosomal gains associated with

malignancy.

4 | DISCUSSION/CONCLUSION

Review of the literature indicates that the presence of squamous cells

in biliary tract cytology is a rare finding, and we were able to find only

two such cases at our institution over an 8-year period. The differen-

tial diagnosis includes squamous metaplasia, usually secondary to

infection or inflammation; contamination from the upper gastrointes-

tinal tract; a squamous-lined cyst; or, rarely, squamous cell carcinoma

or adenosquamous carcinoma of the pancreatobiliary tree.

Contamination from the gastrointestinal tract can occur when a

stent is removed by grasping the stent and then withdrawing the

endoscope. Upon investigation, there was endoscopic evidence of

proximal stent migration in both of our cases with abundant squa-

mous cells. When a stent has migrated, especially proximally, the

endoscopist may be unable to grasp the stent in the proper position

F IGURE 2 Microscopic examination of the cells from the removed stent in Case 1 revealed a highly cellular specimen consisting of benign
ductal epithelium, inflammatory cells, debris, and scant bile. Numerous benign-appearing squamous cells with bland round nuclei, finely granular
chromatin, and abundant cytoplasm were also identified. Papanicolaou stain, 10� (A). Papanicolaou stain, 40� (B)

F IGURE 3 The biliary stent specimen from Case 2 was moderately cellular and consisted of abundant benign-appearing squamous cells with
round nuclei, finely granular chromatin, and abundant cytoplasm. There was background bile and abundant bacteria. No ductal epithelial cells or
malignant cells were identified. Papanicolaou stain, 10� (A). Papanicolaou stain, 40� (B)
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to allow for removal through the endoscope channel. As a result, the

endoscope must be removed through the esophagus while the stent

is exposed to the esophageal and oral mucosa outside of the endo-

scope. This method of stent removal thus increases the risk of con-

tamination with esophageal and oral squamous cells. The fact that

prior and subsequent pathology specimens in the above cases did not

show squamous metaplasia is further evidence that the squamous

cells were due to contamination from the upper gastrointestinal tract,

rather than true squamous metaplasia.

As noted previously, squamous metaplasia in the bile ducts is also

very rare. In the Hoang et al. series referenced above,17 there was only

a single case of squamous metaplasia, which occurred in a patient with

an inflammatory stricture of the common bile duct. Histopathologic

evaluation of the bile duct revealed replacement of the surface colum-

nar biliary epithelium by stratified mature squamous epithelium, and

there was concurrent pyloric and intestinal metaplasia. Kline et al.

reported a case of a patient with a history of acquired immunodefi-

ciency syndrome (AIDS), Cryptosporidium infection, and cholangitis who

was found to have extensive squamous metaplasia and mild inflamma-

tion in a fluoroscopically guided biopsy of the bile duct mucosa.20 Cryp-

tosporidia could be visualized at the mucosal surface adjacent to the

area of metaplastic change. Squamous metaplasia has also been

reported rarely in the gallbladder due to chronic cholecystitis.21

Squamous cells in biliary tract cytology may also represent the

presence of a lesion such as a squamous-lined cyst or squamous cell

carcinoma. Kwon reported a case of a choledochal cyst entirely lined

with stratified squamous epithelium instead of the usual bile duct epi-

thelial lining.22 There were adjacent foci of squamous metaplasia in

the nearby bile duct branches. This lesion was considered most con-

sistent with an epidermoid cyst arising from a background of squa-

mous metaplasia of the bile duct. Squamous cell carcinoma of the bile

duct is rare, with approximately 35 cases described in the literature.

One such case, reported by Bacha et al., demonstrated the presence

of atypical squamous cells with irregular nuclei, keratinization, and

mitoses on bile duct brushing cytology.23

Squamous cells may also infrequently be seen in pancreatic aspi-

rates, which are sometimes obtained simultaneously with biliary

brushings. Olson et al. reported that squamous cells were found in

2.5% of pancreatic fine needle aspiration specimens in a review of

4094 specimens.24 Nearly half of these cases were ultimately diag-

nosed as primary adenosquamous carcinoma of the pancreas. Recog-

nition of adenosquamous carcinoma is particularly important given its

poor prognosis compared to conventional ductal adenocarcinoma. In

addition to primary or metastatic adenosquamous or squamous cell

carcinoma, the differential diagnosis includes lymphoepithelial cysts

and squamous metaplasia associated with chronic pancreatitis or pan-

creatic as well as biliary stents.24,25

In summary, we present two cases in which numerous squamous

cells were present due to contamination from esophageal mucosa dur-

ing stent removal. To our knowledge, this is the first report of cases of

this kind. Recognition of this scenario is important to avoid misdiagno-

sis, as the differential diagnosis includes squamous metaplasia and

other squamous lesions, including squamous neoplasms.
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