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Imprint Cytology in the Diagnosis of Upper Gastrointestinal Lesions

*Keya SA,' Saha NK,? Alam MJ,% Ullah P,* Shariar S,> Hira AD,® Ahmed NU,’ Islam N®

Endoscopic biopsy and cytology are well established techniques for the diagnosis of upper ga-
strointestinal tract malignances. Imprint cytology is a touch smear preparation which helps to diag-
nose malignant cell easily. This cross sectional study was done to see imprint cytological patterns
of benign and malignant lesions of upper gastrointestinal tract, to find out histopathological diag-
noses and to compare imprint cytological diagnoses with histopathological diagnoses. Biopsy ma-
terials from 100 patients were obtained by endoscopist using video endoscope and were subjected
to imprint smear technique followed by histopathological examination of the same materials. Cyto-
logical and histopathological diagnoses were compared using appropriate statistical methods.
Among the 100 cases, 57(57%) were male & 43(43%) were female with a mean age of 56.7 years.
Out of 100 cases, gastric, esophageal and duodenal lesions were 63(63%), 32(32%) and 5(5%) re-
spectively. Misinterpretation on cytological evaluation was seen in only 6 cases. The overall sensi-
tivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy of
imprint cytology were 98.46%, 91.42%, 95.52%, 96.97% and 96% respectively. The findings of
the present study indicate that imprint cytological method is a reliable technique for rapid diagnosis
of upper GIT lesions as it is simple, accurate and cost effective. Diagnosis can be provided within

an hour of endoscopic procedure by the imprint smear technique.
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Introduction
ny portion of the gastrointestinal tract
may be affected by malignancy. The
highest incidence of malignancy is in
the esophagus, stomach and colorectal region.
In fact esophagogastric and colorectal malig-
nancies are amongst the commonest cancers
in humans.® Worldwide, gastric adenocarci-

noma is the second most common cancer.?
Endoscopic biopsy and cytology are well es-
tablished techniques for the diagnosis of up-
per gastrointestinal tract malignancies. Now a
days, various cytologic techniques like brush
cytology, crush preparation, touch smear or
imprint cytology are commonly used along
with  routine  endoscopic  biopsy.®
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Imprint cytology from endoscopic biopsy is
highly sensitive and specific technique for the
diagnosis of upper Gl malignancy. Imprint
cytology showed an overall accuracy of
97.6%, 100% and 100% for the diagnosis of
malignancies of esophagus, stomach and duo-
denum respectively.* But there is no systemic
study on imprint cytology of gastrointestinal
lesions in our country. Imprint cytology can
act as an adjunct to histopathology as it in-
creases the diagnostic efficacy and saves time
but definitely it cannot replace histopathology
as chances of false positives are high.”> Im-
print cytology is a special variation of applied
cytology that can be used for various purpos-
es.® Sometimes endoscopic biopsy fails to
make a definitive histological diagnosis due
to inadequate tissue from small lesion where
tissues are distorted during histological
processing; in that case imprint cytology may
be useful in diagnosing upper gastrointestinal
tract malignancy.” In this study, imprint
smears were taken before keeping the endos-
copic specimens in fixative for histopatholog-
ical examination. Endoscopic biopsy is an es-
sential part of the evaluation of gastrointestin-
al pathology. In the diagnosis of upper Gl le-
sions, histopathological examination is consi-
dered gold standard but is time-consuming
when compared to cytology. Most gastroen-
terologists and patients would like to get an
immediate opinion regarding the adequacy of
biopsy and nature of the lesion. Imprint cytol-
ogy is a simple, rapid, reliable and cost effec-
tive method and it alone can serve as a useful
tool for an immediate diagnosis within an
hour after endoscopic procedure. Imprint cy-
tology lets the surgeon to plan a therapeutic
strategy approximately one week earlier.*®
With this background, this study was de-
signed to find out imprint cytological patterns
of benign and malignant lesions of upper gas-
trointestinal tract, to find out histopathologi-
cal diagnoses and to compare imprint cytolog-
ical diagnoses with histopathological diag-
Noses.
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Methods

This study was a cross sectional study and
carried out on 100 patients in the department
of Pathology, Sylhet MAG Osmani Medical
College, Sylhet in collaboration with the de-
partment of Gastroenterology, Sylhet MAG
Osmani Medical College Hospital, Sylhet,
Bangladesh from 1* January 2015 to 31*' De-
cember 2015. During endoscopic examination
by using video endoscope, biopsy was taken.
Imprint smears were prepared from all biopsy
samples. Imprint smear was done by placing
tissue on the slides from the biopsy forcep
with the help of a fine needle. After placing
tissue on the slides, thin smears were prepared
by gently rotating the tissue with the needle.
Then smears were fixed in 95% ethyl alcohol
and stained with Papanicolaou stain.The same
tissue after smear preparation was collected
for histopathological examination. The tissue
was examined thoroughly in day light with
particular emphasis on number, colour, con-
sistency, presence or absence of hemorrhage
and necrosis. Tissue was embedded as such
and was placed in bottle containing 10% for-
malin with proper tagging and was kept for
overnight fixation. Routine tissue processing
with paraffin impregnation was done and sec-
tions were stained with haematoxylin and eo-
sin. The diagnosis of upper gastrointestinal
tract malignancy was done according to the
cytopathological and histopathological find-
ings and grading was done by WHO classifi-
cation. Then imprint smear diagnosis was
compared with the histopathological diagno-
sis. The efficacy of imprint cytology was de-
termined by sensitivity, specificity, positive
predictive value, negative predictive value
and accuracy.

Results

Among the 100 patients, the age ranged from
21 to 100 years with a mean of 56.7 years. In
this study, 57(57%) were male and 43(43%)
were female with male to female ratio of
1.33:1. The highest number of patients
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30(30%) was in the age group 61-70 years
followed by 27(27%) in 41-50 years age
group & 21(21%) in 51-60 years age group.
In our study, 63% (63 cases) were located in
the stomach, 32 % (32 cases) were in the eso-
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phagus, and 5% (5 cases) were in the duode-
num. The most common presenting symptoms
were pain and vomiting in case of gastric le-
sions and dysphagia in case of esophageal le-
sions.

Table I: Imprint cytology and corresponding histopathological diagnosis in contingency (cross) ta-

ble
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Adenocarcinoma 35 34 1 35
Squamous cell carcinoma | 25 25 25
Chronic gastritis 24 23 1 24
Suspicious of adenocarci- | 5 4 1 5
noma
Chronic gastric ulcer 3 3 3
Suspicious of squamous | 2 1 1 2
cell carcinoma
Chronic duodenitis 2 2 2
Normal findings 2 1 1 2
Chronic esophagitis 1 1 1
Dysplasia 1 1 1
Total 100 3% |25 |24 |4 4 2 2 1 1 1 1 100
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Ulcerative (41%) and ulceroproliferative le-
sions (41%) were the most common endos-
copic findings. Proliferative lesion was found
in 17% of cases and benign polyp was noted
in 1% of cases. In the present study, the most
common lesion diagnosed by imprint cytolo-
gy was adenocarcinoma (35%) followed by
squamous cell carcinoma (25%) and chronic
gastritis (24%) (Table-1). Histopathological
evaluation revealed that the most common
tumor was adenocarcinoma (35%) followed
by squamous cell carcinoma (25%), chronic
non atrophic gastritis (24%), suggestive of
adenocarcinoma (4%), chronic gastric ulcer
(4%), chronic duodenitis (2%), dysplasia
(2%) & suggestive of squamous cell carcino-
ma, chronic esophagitis, hyperplastic polyp,
gastric adenoma 1 case each (Table ).

Complete correlation between imprint cyto-
logical and histopathological diagnosis was
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obtained in 94(94%) cases (Table II) and 6
cases were misinterpreted on cytological ex-
amination. Out of six misinterpreted cases,
two cases were diagnosed as normal findings
on imprint smears which were subsequently
diagnosed as adenocarcinoma in one case and
chronic gastric ulcer in another case on histo-
pathology. One case was diagnosed as adeno-
carcinoma on imprint smears which was sub-
sequently diagnosed as chronic non atrophic
gastritis on histopathology. Another one case
was diagnosed cytologically as chronic gastri-
tis was diagnosed histologically as hyperplas-
tic polyp. Cytological diagnosis of suspicious
of squamous cell carcinoma in one case was
confirmed as moderate dysplasia by histopa-
thology. Cytologically one case was inter-
preted as suspicious of adenocarcinoma which
was diagnosed as gastric adenoma on histopa-
thological examination.

Table Il: Correlation of histopathological and cytopathological diagnoses

Histopathological diagnosis No. of Cases  Cytological correct diagno- Percentage
sis
Adenocarcinoma 35 34 97.05
Squamous cell carcinoma 25 25 100
Chronic nonatrophic gastritis 24 23 95.83
Suggestive of adenocarcinoma 4 4 100
Chronic gastric ulcer 4 3 75
Chronic duodenitis 2 2 100
Dysplasia 2 1 50
Suggestive of Squamous cell carcinoma 1 1 100
Chronic esophagitis 1 1 100
Hyperplastic polyp 1 0 0
Gastric adenoma 1 0 0
Total 100 94 94

Statistical evaluation of imprint cytology was done (Table I11) and validity of imprint cytology like
sensitivity, specificity, PPV, NPV and accuracy were found as 98.46%, 91.42%, 95.52%, 96.97%

and 96% respectively (Table 1V).
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Table IlI: Statistical evaluation of cytopathological diagnosis of 100 cases of upper GIT lesions

Histopathological diagnosis Cytopathological Diagnosis
Disease positive (Malignant) Disease negative(Benign)
Positive(Malignant) 65 TP 64 FP 3
Negative(Benign) 35 FN 1 TN 32
Total 100 Total 65 Total 35

TP= True positive, TN= True negative, FP= False positive, FN= False negative.

Table IV: Validity of cytopathological diagnosis of 100 cases of upper GIT lesions.

Sensitivity Specificity PPV NPV Accuracy
98.46% 91.42% 95.52% 96.97% _96%
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Figure 1. Photomicrbgraph of imprint cytolo-
gy of adenocarcinoma (Papanicolaou stain,
x40).
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. il . Figure 4. Photomicrograph of imprint cytolo-
Figure 2. Photomicrograph of imprint cytolo- gy of gastric ulcer (Papanicolaou stain, x40).
gy of squamous cell carcinoma (Papanicolaou

stain, x40).
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Discussion

The primary role of gastrointestinal tract cy-
tology is the detection of cancer. Gastrointes-
tinal cytology is still in its early stages of de-
velopment and few studies have described the
role of brush cytology and imprint cytology in
interpretation of upper Gl biopsy.

The age of study patients ranged from 21
years to 100 years with a mean of 56.7 years.
Of the 100 patients, 57(57%) were male and
43(43%) were female with male to female
ratio of 1.33:1. This observation is similar to
other studies who also observed that the fre-
quency of gastrointestinal lesions was more in
male.*® Highest number (30%) of gastroin-
testinal lesions were found in the age group
61 to 70 years followed by 27(27%) in 41 to
50 years age group and 21(21%) in the age
group of 51 to 60 years which have consis-
tence with the study of Vijayanarasimha D et
al’ who observed highest number in fifth to
seventh decades of life with a mean age of 55
years. In the present study, 63% lesions were
in the stomach, 32% were in the esophagus
and 5% were in the duodenum which are also
close to the findings of the study done by
Vijayanarasimha D et al° who observed that
out of 110 cases, 52(47.3%) were gastric,
45(40.9%) were esophageal and 13(11.8%)
were duodenal lesions. The clinical presenta-
tions of study patients were upper abdominal
or epigastric pain, dysphagia, vomiting, ano-
rexia, distended abdomen and sometimes ab-
dominal mass. Abdominal or epigastric pain
was the commonest symptom in case of gas-
tric and duodenal lesions and dysphagia in
case of esophageal lesions. This clinical ob-
servation is similar to the clinical findings of
the study done by Vijayanarasimha D et al.’
In our study, endoscopic findings of upper
GIT lesion were ulcerative (41%), ulcero-
proliferative (41%), proliferative (17%) and
polypoid (1%). In this study, among 100 cas-
es of upper GIT lesions, 65(65%) were ma-
lignant and 35(35%) were benign. Diagnostic
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accuracy of imprint cytology of esophageal,
gastric and duodenal lesions were 96.88%,
95.24% and 100% respectively which corres-
ponds to or even better than some of the other
studies.*>*1% Histopathological evaluation
of biopsies from 100 cases revealed that the
most common lesion was adenocarcinoma
(35%) followed by squamous cell carcino-
ma(25%), chronic  non atrophic gastritis
(24%), suggestive of adenocarcinoma(4%),
chronic gastric ulcer (4%), chronic duodenitis
(2%) and dysplasia (2%). Chronic esophagi-
tis, hyperplastic polyp, gastric adenoma con-
stituted one case each.

Complete correlation between imprint cyto-
logical and histopathological diagnosis was
obtained in 94(94%) cases and 6 cases were
misinterpreted on cytological examination.
One false negative case found in this study
that was observed in gastric lesion. This false
negative result may be due to subepithelial
location of the lesion which was missed on
imprint smear. False negative diagnosis in
imprint cytology was also observed in subepi-
thelial lesions studied by Asha M et al.10 On
endoscopic examination, ulceroproliferative
lesion was seen in two cases in the gastric an-
trum. In one case, imprint cytology smears
showed anaplastic epithelial cells and a diag-
nosis of adenocarcinoma was made. Histopa-
thological examination showed chronic non
atrophic gastritis and did not reveal any evi-
dence of malignancy. Other case was inter-
preted as suspicious of adenocarcinoma by
imprint smear which was subsequently diag-
nosed as gastric adenoma with dysplastic
change by histopathology. On endoscopic ex-
amination, an ulceroproliferative lesion was
seen at the lower end of esophagus which was
interpreted as suspicious of squamous cell
carcinoma on imprint smear but histopatholog-
ical examination revealed moderate dysplasia.
In the present study, three false positive diag-
noses were made by imprint cytology. False
positive diagnosis was also reported by other
researchers and they concluded that the false
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positive diagnosis was due to regenerative aty-
ta 9,11
pia.”

The highest correlation (100%) was observed
between imprint cytology and histopathology in
the diagnosis of squamous cell carcinoma, sug-
gestive of adenocarcinoma, suggestive of
squamous cell carcinoma, chronic duodenitis
and chronic esophagitis.

The overall sensitivity, specificity, positive pre-
dictive value, negative predictive value and di-
agnostic accuracy of imprint cytology in the
diagnosis of upper gastrointestinal lesions were
98.46%, 91.42%, 95.52%, 96.97% and 96%
respectively which are similar to other stu-
dies.**

Conclusion

The findings of the present study indicate that
imprint cytology is a reliable technique for rap-
id diagnosis of upper GIT lesions as it is simple,
accurate and cost effective. Diagnosis can be
provided within an hour of endoscopic proce-
dure by the imprint smear technique. So, gas-
troenterologist or surgeon can take a therapeutic
decision approximately one week earlier.
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