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ABSTRACT: Early detection is crucial in diagnosis and treatment of upper gastro intestinal (GI)
lesions. GI malignancy may be suspected on clinical grounds and by imaging techniques; however
cytohistologic evaluation of lesional tissue is necessary to provide a definitive diagnosis before
treatment is initiated. Lesions of esophagus constitute a major part of upper GI pathology
encountered in practice and patients present with complaints of dysphagia or reflux. Cytological
diagnostic techniques including brush and touch imprint cytology are gaining popularity. The biopsy
forceps can obtain material deeper than the brush and touch imprints made from them provide
more information, besides providing material for histological examination. The present study
provides an insight into application of imprint cytology in esophageal endoscopic biopsies. The
results of imprint cytology were correlated with standard histopathology. In this study of 45
biopsies; sensitivity, specificity and diagnostic accuracy of 94.3%, 100%, 95.6% were recorded
respectively which are higher than those of brush cytology recorded in various studies. Methods of
reporting GI cytology have also been discussed besides discussing the pitfalls and limitations.
Awareness of pitfalls will improve diagnostic accuracy and prevent false-positive and negative
diagnosis.

INTRODUCTION: Gastrointestinal (GI) endoscopy is an essential part of evaluation of GI pathology.
The simplicity, convenience and safety of modern endoscopy has resulted in major advances in
management lesions of GIT. 1

Various neoplastic and non neoplastic lesions of esophagus constitute a major part of upper
GI pathology encountered in practice. Biopsies taken from these lesions help in accurate diagnosis in
most cases. In diagnosis of esophageal neoplasms, histopathology (HPE) is considered gold standard,

Journal of Evolution of Medical and Dental Sciences/ Volume 2/ Issue 24/ June 17,2013 Page 4350


mailto:divyamala@ymail.com

ORIGINAL ARTICLE

but is time - consuming in comparison with cytology. Most gastroenterologists and patients would
like to have an immediate opinion regarding the adequacy of the biopsy and also about the benign or
malignant nature of the lesion. Biopsy touch imprint cytology (IC) is a simple, inexpensive and rapid
diagnostic method, though rarely practiced.

Thus a study to show correlation of results of IC and standard HPE of esophageal lesions will
be helpful and may allow the procedure to be performed more often.

METHODS: 45 patients with symptoms suggestive of esophageal pathology and who underwent
endoscopic biopsies were included in the study. Biopsies with inadequate material and slides
showing crush artifacts were excluded from the study.

In endoscopically suspected lesions, 4 - 6 biopsies were taken from the lesion. Touch
imprints of the biopsies were made from fresh biopsy specimen by gently rolling the tissue on glass
slides using needles and applying gentle pressure at intervals. The imprint smears were immediately
fixed in 95% alcohol. A minimum of four imprint slides made for each case and were stained with
Haematoxylin and Eosin and Papanicolaou, stains. The same biopsy tissue was put in 10% formalin
for fixation. Routine histopathological processing was done. Sections were cut at 5 pm thickness and
stained with Haematoxylin and Eosin. The slides were interpreted and analyzed.

On cytology, lesions were categorized as

O Unsatisfactory: When cellularity was low or when cells were obscured by blood/ mucus

O Negative for malignancy: When cells showed no atypia. Mild atypia in the presence of
inflammatory cells was considered as negative for malignancy

OO Suspicious of malignancy: When smears showed borderline atypia in the presence of low
cellularity.

O Positive for malignancy: When the following features were present: hypercellularity,
irregular and abnormal shaped cells, nuclear irregularity, macro nucleoli, high N:C ratio,
signet ring cells, tumor cannibalism. Sub-typing of tumor was done wherever possible.

On histopathology, lesions were categorized as
O Negative for any pathology
O Inflammatory
O Dysplasia
O Positive for malignancy
The results of IC were then correlated with those of HPE.

RESULTS: An observational study with 45 patients was undertaken to study the spectrum of
pathological findings in endoscopic biopsies of esophagus and to correlate the results of IC made
from them with HPE. The study included 11(24.4%) non- neoplastic and 34(75.6%) neoplastic
lesions.

Neoplastic lesions of esophagus were most often found in the lower 1/3rd of esophagus
(55.6%), followed by middle 1/3rd (35.6%) and upper 1/3rd (8.8%). Males in 5t and 6t decades of
life were affected most commonly. The youngest patient was a 24 year- old female with esophageal
squamous cell carcinoma
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Dysphagia was the most common indication for endoscopic evaluation in esophageal lesions.
Malignancies presented as proliferative (58.2%) or ulceroproliferative (29.4%) lesions in most
cases. Two cases were evaluated suspecting Barrett esophagus on endoscopy.

DISTRIBUTION OF IMPRINT CYTOLOGY DIAGNOSIS: Imprint smears were categorized as
unsatisfactory, negative for malignancy, suspicious of and positive for malignancy. One case was
reported as unsatisfactory due to insufficient cellularity. (Table 1)

DISTRIBUTION OF HPE DIAGNOSIS: Lesion were categorized as neoplastic and non- neoplastic on
HPE, which were then sub-classified as normal, inflammatory and columnar lined mucosa under non
neoplastic and squamous cell carcinoma, adenocarcinoma, poorly differentiated carcinoma,
lymphoma and dysplasia under neoplastic.

No benign neoplasms were seen. Squamous cell carcinoma of esophagus (61.8%), was the
commonest neoplastic lesion. (Table 2)

CORRELATION OF FINDINGS OF IMPRINT CYTOLOGY WITH HPE REPORT: The sensitivity,
specificity, positive predictive value, negative predictive value and diagnostic accuracy were 94.29,
100, 100, 83.33 and 95.56% respectively. p value was calculated to be < 0.001 applying Chi-square
and Fisher Exact test.

TABLE 1: Distribution of imprint cytology diagnosis

Imprint cytology report | No. of cases | %
Unsatisfactory 01 2.2
Negative for malignancy | 12 26.7
Suspicious of malignancy | 06 13.3
Positive for malignancy 26 57.8
Total 45 100

TABLE 2: Distribution of HPE diagnosis

HPE report No. of cases | 9
Total non-neoplastic 11 24.4
¢ Inflammatory lesion 04 36.3
e Barrett esophagus 01 9.1
e Normal 06 54.5
Total neoplastic 34 75.6
e Squamous cell carcinoma 21 61.8
e Adenocarcinoma 01 2.9
e Poorly differentiated carcinoma 09 26.5
e Lymphoma 0 0
e Dysplasia 03 8.8
Total 45 100
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DISCUSSION: Endoscopic evaluation of esophageal lesions plays a major role in their management
and in follow up. Cytological techniques, depending on the tumor location and type may be
employed for primary diagnosis, prognosis, and prediction of tumor behavior. 2

Every attempt should be made to give as definitive a diagnosis as possible. In cases where a
specific diagnosis cannot be rendered, a differential or broader category should be used and the
reason for doing so should be reported. The absence of positivity for a malignant process does not
exclude malignancy, as the sensitivity of the procedure is less than 100%. Clinical and radiological
correlation is essential with repeat sampling for sub-optimal samples or for additional ancillary
testing. 3

The cytomorphological evaluation of gastrointestinal malignancies is highly dependent on
the expertise in procuring, processing and evaluating the cytological specimens. The presence of a
pathologist in the endoscopy suite to perform immediate assessment results in an adequate
specimen in 100 percent of cases, as compared with only 71% when a pathologist was not present. 4

In the present study, the salient features were

IMPRINT CYTOLOGY:

e One case was reported as “unsatisfactory” due to low cellularity and areas of necrosis. On
HPE, this case showed poorly differentiated carcinoma with sheets of undifferentiated cells
along with fragments showing only necrosis.

e 12 cases were reported as “negative for malignancy” where normal appearing squamous
cells without atypia, with or without inflammation were present. [Fig 1] Out of these six
cases showed no pathology on HPE, four cases showed non- specific chronic inflammation,
one case showed columnar metaplasia. One case showed poorly differentiated carcinoma.

e Six cases were reported as “suspicious for malignancy” where borderline atypia was seen in
a smear with low cellularity in the absence of inflammation. Out of these, four were reported
as malignant and two as dysplasia on HPE.

e 26 smears were labeled as “positive for malignancy”. Most smears showed good cellularity.
Squamous cell carcinoma was identified by presence of pleomorphic squamoid cells mostly
in sheets. Orangeophilia could be demonstrated on Pap stain. [Fig 2a, b, c] Most cases
showed tumor diathesis with necrosis and inflammatory cells. Corresponding HPE slides
showed squamous cell carcinoma in 20, dysplasia in one and four cases showed poorly
differentiated carcinoma. One case showed atypical columnar cells in groups on IC and was
reported as positive for malignancy. The corresponding HPE slides showed adenocarcinoma.

HISTOPATHOLOGY:

11 non - neoplastic lesions were identified that included six cases showing normal histology.

e There were four cases of non- specific esophagitis, with no specific age predilection. All cases
of esophagitis were reported in males in contrast to the study by Lu et al who reported a
slight female predominance. 10

¢ One case of columnar lined mucosa was seen, out of two cases of endoscopically suspected
Barrett esophagus. Though “no goblet no Barrett” was the rule, !! the presence of columnar
metaplasia along with endoscopy is considered sufficient for a diagnosis of Barrett
esophagus. Non-goblet columnar epithelium in the distal esophagus also shows DNA content
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abnormalities at rates comparable to those of esophageal goblet cells indicating that
esophageal cardiac- type epithelium may already be “intestinalized” despite the absence of
morphologic goblet cell differentiation.12 The need to document the presence of intestinal
metaplasia in esophageal biopsies to diagnose Barrett esophagus is debated. 3 [Fig 3a, b]

e Out of 34 neoplastic lesions, squamous cell carcinoma was most common, followed by poorly
differentiated carcinoma and adenocarcinoma.? Though in the western world, incidence of
squamous cell carcinoma is declining with increase in adenocarcinoma, squamous cell
carcinoma of lower 1/3rd esophagus is still commonest in South India.

e There were three cases (8.8%) which showed high grade dysplasia where, in the absence of
sufficient sub epithelial tissue, invasion could not be ruled out and repeat biopsy was
suggested.

e (andida was noted in one case which showed poorly differentiated carcinoma. Candida has
been reported in 27% of malignancy cases in one series.'* [Fig 4]

CORRELATION: Sensitivity of IC compared to standard HPE was 94.12%, specificity 100 %, positive
predictive value (PPV) was 100%, negative predictive value (NPV) 84.62% and the diagnostic
accuracy (DA) was 95.56%, which correlated with results of Sharma et al who reported (96%, 88%,
92%, 80%, 95% respectively).5 In comparison, Mysorekar et al and Young et al reported higher
sensitivity (100%).15.16

The reasons for lower sensitivity were two false negative cases; one case was unsatisfactory
on IC due to large areas of necrosis and showed squamous cell carcinoma on HPE. One case was
reported negative for malignancy on IC, turned out to be squamous cell carcinoma on HPE due to
sub- epithelial location of the tumor, which was missed on imprint. [Fig 5a, b] To avoid false
negatives, unsatisfactory smears should never be interpreted as negative for malignancy. Multiple
biopsies should be taken to improve the diagnostic accuracy. Imprint cytology has low sensitivity for
sub-epithelial lesions like lymphoma, carcinoid, GIST and metastatic malignancies.

No false positive cases were reported. False positive cases can be due to reactive atypia.
Caution should be exercised while reporting atypia in the presence of inflammation.

Though brush cytology has gained popularity in diagnosis of GI lesions, it is fraught with
pitfalls. The biopsy forceps can obtain material deeper than the brush and touch imprints made from
them provide more information, besides providing material for HPE examination. Young et al
reported higher sensitivity of imprint cytology compared to the brush. 16

CONCLUSION: GI cytology is a field little explored. Imprint cytology being a simple and rapid
procedure, can be adopted as a routine procedure in evaluation of various GI lesions. IC provides a
method of rapid assessment of adequacy of biopsies, enabling the clinician to take repeat biopsies in
the same session if necessary. To improve the sensitivity, imprints should be taken from multiple
biopsies and care should be taken to identify tumor cells in areas of necrosis. Reactive atypia should
be differentiated from malignancy by following strict criteria to avoid false positive results. Though
imprint smears are accurate in identification of malignancy, they must be correlated with HPE for
assessing depth of invasion and for typing of tumors. More studies are required to explore the
potential of imprint cytology in diagnosis of various lesions in GIT as well as in other tissues.
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FIG 2A: Endoscopy: Proliferative growth lower end esophagus.

FIG 2B: Squamous cell carcinoma: Imprint smear showing pleomorphic squamoid cells in clusters
with orangeophilia of cytoplasm [Pap x400].

FIG 2C: Squamous cell carcinoma: Tissue section showing sheets of pleomorphic squamoid cells
with areas of keratinization [H&E x 100]

FIG 3A: Barrett’s esophagus: Imprint smear showing benign columnar cells with admixed squamous

cells [H & Ex 200]
FIG 3B: Barrett's esophagus: Tissue section of the above case showing columnar epithelium

overlying esophageal submucosal glands [H & E X 200]
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2

FIG 4: Imprint smear showing Candida yeast and hyphal forms [Pap x 400]

CHART 1: Comparison of sensitivity, specificity and diagnostic accuracy of IC in the present study
with other studies for esophageal neoplasms
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FIG 5A: False negative case: Imprint smear showing benign squamous cells with inflammatory cells
in the background. [Pap x 100].

FIG 5B: Tissue section showing poorly differentiated carcinoma in lamina propria with normal
overlying epithelium [H & E x40]. Inset shows the tumor cells.
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