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Abstract

Background: Intraoperative consultation is an important tool for the evaluation of the upper aerodigestive tract
(UAT) malignancies. Although frozen section analysis is a preferred method of intra-operative consultation, however
in resource limited countries like Pakistan, this facility is not available in most institutes; therefore, we aimed to
evaluate the diagnostic accuracy of touch imprint cytology for UAT malignancies using histopathology of the same
tissue as gold standard.

Methods: The study involved 70 cases of UAT lesions operated during the study period. Intraoperatively, after
obtaining the fresh biopsy specimen and prior to placing them in fixative, each specimen was imprinted on 4-6
glass slides, fixed immediately in 95% alcohol and stained with Hematoxylin and Eosin stain. After completion of
the cytological procedure, the surgical biopsy specimen was processed. The slides of both touch Imprint cytology
and histopathology were examined by two consultant histopathologists.

Results: The result of touch imprint cytology showed that touch imprint cytology was diagnostic in 68 cases (97.1%),
55 (78.6%) being malignant, 2 cases (2.9%) were suspicious for malignancy, 11 cases (15.7%) were negative for
malignancy while 2 cases (2.9%) were false negative. Amongst the 70 cases, 55 cases (78.6%) were malignant
showing squamous cell carcinoma in 49 cases (70%), adenoid cystic carcinoma in 2 cases (2.9%), non-Hodgkin
lymphoma 2 cases (2.9%), Mucoepidermoid carcinoma 1 case (1.4%), spindle cell sarcoma in 1 case (1.4%).
Two cases (2.9%) were suspicious of malignancy showing atypical squamoid cells on touch imprint cytology,
while 13 cases (18.6%) were negative for malignancy, which also included 2 false negative cases. The overall
diagnostic accuracy of touch imprint cytology came out to be 96.7% with a sensitivity and specificity of 96
and 100%, respectively while PPV and NPV of touch imprint cytology was found to be 100 and 84%, respectively.

Conclusion: Our experience in this study has demonstrated that touch imprint cytology provides reliable specific
diagnoses and can be used as an adjunct to histopathology, particularly in developing countries, where the facility of
frozen section is often not available, since a rapid preliminary diagnosis may help in the surgical management planning.
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Background
Of all human cancers, upper aerodigestive tract (UAT)
malignancies are the most distressing since it is the site of
most complex functional anatomy in the human body. Its
importance is due to the major functional responsibilities
of this region which includes breathing, taste, swallowing,
voice, endocrine and cosmetic etc. Cancers that occur in
this area have a major impact on these important human
functions leading to difficulty in respiratory-swallowing
coordination [1, 2].
Upper aerodigestive tract malignancies constitute 4-5%

of all malignancies. It is the sixth most common cancer
worldwide and constitutes a significant global problem
with half of a million new cases diagnosed every year
resulting in an average mortality rate of 7.3 and 3.2 per
100,000 males and females respectively [3]. In South
East Asia, it is the second most common cancer.
Pakistan falls into a high-risk head and neck cancer geo-
graphical zone with a prevalence of 22% [4–6]. Data-
base of Karachi Cancer Registry have shown oral cavity
as the most commonly affected site. Oral cavity carcin-
omas is showing a rising incidence with the mucosa
cheek as the most common sub-site, followed by tongue,
palate, gum, lip and floor of mouth [7].
The exact cause of cancer in this area of body is not

well understood, but it is usually related to environmen-
tal and certain preventable risk factors which are self-
inflicted. These include tobacco, alcohol, diet, radiation,
pollution, drugs, viral infections, and other unknown
factors. Amongst these, tobacco (smoked or smokeless
in the form of pan and gutka chewing) is the most im-
portant, especially in our country. The prevalence of
tobacco smoking in Pakistan is 36% for males and 9%
for females [5, 8, 9].
In Pakistan, tobacco use is not limited to cigarette

smoking. Other common forms of tobacco include
water-pipe tobacco, chewing tobacco and snuff. Smoke-
less tobacco, whether it’s chewing tobacco or snuff, is
not a safe alternative of tobacco smoking and is respon-
sible for a higher percentage of cases of oropharyngeal
carcinoma in Pakistan [10].
Intraoperative consultation remains an invaluable

tool in the initial evaluation of the surgically resected
specimens. It not only includes frozen section but also
gross evaluation of the specimen, examination of cy-
tology preparations taken on the specimen (e.g. touch
imprints), and aliquoting of the specimen for special
studies (e.g. molecular pathology techniques, flow
cytometry) [11].
Intraoperative diagnosis includes frozen section and

touch imprint cytology both of which provide rapid
intra-operative pathologic consultation.
Frozen section procedure involves a rapid microscopic

analysis of a specimen by thin slicing of tissue cut from

a fresh specimen [12, 13]. Frozen section has several
limitations often making the interpretation difficult. The
most important limitations that interfere with the results
are the technical problems which include freezing arti-
facts, poor quality sections, bloated cell morphology and
poorly stained sections [14].
Although it is generally believed that the conventional

frozen section is the best technique for intraoperative con-
sultation, intraoperative cytology also has emerged as an
accurate, simple, cheap and rapid diagnostic tool [15].
Different studies carried out in different regions of the

world have proved its diagnostic accuracy. In one study
imprint cytology was correlated with histological diagno-
sis of the corresponding biopsy from 174 patients with
laryngeal and pharyngeal tumors. The imprint cytology
showed a diagnostic accuracy, sensitivity, specificity,
positive predictive value and negative predictive values
of 97, 96, 100, 100 and 92% respectively [16].
There was another study conducted in which correl-

ation between the biopsy specimens and touch imprint
preparations in patients with 30 head and neck mass le-
sions were examined. The concordance between touch
imprint and paraffin sections was 90%. The sensitivity
and specificity of touch imprint cytology in detecting
malignancy were 88 and 92%, respectively [17].
This technique has also proven its accuracy in diag-

nosing surgical specimens belonging to prostate, breast
cancer margins and sentinel lymph nodes; however a
study of this type in UAT has been lacking in Pakistan
[18, 19]. Therefore we evaluated the importance of touch
imprint cytology in the intraoperative consultation of
UAT malignancies and this may help in avoiding a pre-
operative invasive procedure. Furthermore this study is
of special value is countries like Pakistan where cryostat
facility is not available at many centers.

Methods
The study was conducted in the Department of Path-
ology, in collaboration with the Department of Otolaryn-
gology, PIMS, Islamabad, from 1st July 2015 to 30th
march 2016 for a period of 9 months. Consecutive (non-
probability) sampling was used and the sample size was
calculated by using WHO sample size calculator taking:
Sensitivity = 96% [10], Specificity = 100% [10], Expected

prevalence = 22% [3].
Desired Precision = 10%, Confidence level = 95%.
Sample size = 69 patients.
Inclusion criteria:

1. Patients of all ages and both genders, presenting
with mass lesions or ulceration in upper
aerodigestive tract as clinically or radiologically
detected.

2. Patients with any duration of illness are included.
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3. Patients with any co-morbid diseases (diabetes,
hypertension etc. as mentioned in the history) will
be eligible to be selected.

Exclusion criteria:

1. Obvious inflammatory lesions of the Upper
Aerodigestive Tract as diagnosed on biopsy.

Data collection procedure
Approval from hospital ethics committee was taken
prior to the start of study. Patients were selected by con-
secutive sampling. After the informed consent, patients
were included in the study based on lesions of upper
aerodigestive tract. Intraoperatively, after obtaining the
fresh biopsy specimen and prior to placing them in fixa-
tive, each specimen was imprinted on 4-6 glass slides,
fixed immediately in 95% alcohol and stained with
Hematoxylin and Eosin stain. The Cytology results were
evaluated as

i. Malignant (Squamous cell carcinoma: isolated cells
or clusters of malignant cells showing keratinization.
The cells have distinct cell borders, vesicular nuclei
and prominent nucleoli. Adenocarcinoma: cells are
usually arranged in cohesive groups of various sizes
in the form of loose clusters or acini with central
lumina. The individual cells may show eccentric
nuclei, mostly with prominent nucleoli and evidence
of mucin production in the form of cytoplasmic
vacuolation.)

ii. Suspicious for malignancy (suggestive of malignancy
but uncertain due to limited number of cells or
degree of atypia)

iii. Negative for malignancy (no evidence of malignancy
like high N/C ratio, pleomorphism, hyperchromasia,
coarse chromatin, irregular nuclear outlines).

iv. Non-diagnostic (scant cellularity, air drying or
distortion artifact, obscuring blood).

After completion of the cytological procedure, the sur-
gical biopsy specimen was immediately fixed in 10%
buffered formalin. Following gross examination, the
tissue was paraffin embedded. This was followed by cut-
ting, slide preparation & staining with Hematoxylin and
Eosin (H&E) stain. The Histopathology results were
evaluated as:

i. Malignant (squamous cell carcinoma: sheets or nests
of atypical squamoid cells having intercellular
bridges and/or keratinization. Adenocarcinoma
shows infiltration by malignant cells forming
glandular pattern with large mucus secreting cells)

ii. Negative for malignancy (no evidence of malignancy
like high N/C ratio, pleomorphism, hyperchromasia,
coarse chromatin, irregular nuclear outlines seen in
the biopsy material)

iii. Non-diagnostic (biopsy material inconclusive due to
cautery effect or necrosis or fibrosis)

The slides of both touch imprint cytology and histo-
pathology were examined under light microscope accord-
ing to the set criteria and recorded by two consultant
histopathologists and the results were recorded in a
proforma.

Data analysis
Data was analyzed using SPSS Version 10. Descriptive
statistics were calculated for both qualitative and quanti-
tative variables. Mean and standard deviation (SD) were
calculated for numerical variables like age. Frequency
and percentage were presented for categorical variables
i.e.; gender (M: F), cytological findings and histopatho-
logical findings.
2 × 2 tables was used to determine sensitivity, specifi-

city, positive predictive value, negative predictive value
and diagnostic accuracy.

Results
This study includes seventy cases which were collected
in a 9 months period from 1st July 2015 to 30th march
2016. Random cases were selected which presented in
the ENT OPD with different complains depending on
the site involved. Patients with nasal tumors most com-
monly presented with a painless growth, sinusitis, etc.
Patients with oral cavity lesions usually have non-healing
ulcers, increasing growth, and difficulty in chewing etc.
Laryngeal lesions usually showed hoarseness of voice,
stridor, and difficulty in breathing. The patients were
referred to the operation theatre for biopsy of the lesion,
informed consent was taken from all the patients and
the procedure of biopsy was preformed. Touch imprint
slides were prepared from the fresh tissue in operation
theatre.
Age distribution of the patients showed the patients

range from 16 years to 93 years with the mean age being
52.87 +/− 18.26. Figure 1 demonstrates the age distribu-
tion. Majority of the patients fall in the range of 60-
69 years (24 cases), followed by 30-39 years (11 cases).
Of the total 70 cases, 47 cases (67.1%) were male
while 23 cases (32.9%) were female. The male to
female ratio is 2: 1.
Of the total seventy cases, 59 cases (84.3%) were ma-

lignant, while 11 cases (15.7%) were benign. The histo-
logic breakdown of these cases, as diagnosed on
histopathology showed 52 cases (72.9%) out of 59 malig-
nant were squamous cell carcinoma of different grades.
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The remaining cases include malignant salivary gland tu-
mors comprising of 3 cases (4.3%) which included 2
cases (2.9%) of adenoid cystic carcinoma and 1 case
(1.4%) of Mucoepidermoid carcinoma, non-Hodgkin
lymphoma 2 cases (2.9%), fibrosarcoma 1 case (1.4%)
(Table 1). One case (1.4%) also included in the malignant

category was of moderate dysplasia as diagnosed on bi-
opsy. Frequency breakdown of these cases as diagnosed
on histopathology is shown in Fig. 2.
The site breakdown of malignant tumors show oral

cavity as the most common site of involvement, in 33
cases (47.1%), followed by larynx in 27 cases (38.6%).

Fig. 1 Age distribution of patients (n = 70)

Fig. 2 Frequency of specific Histopathologic Diagnosis (n = 70)
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The nasal cavity was involved in 2 cases (2.9%), naso-
pharynx in 4 cases (5.7%), oropharynx in 1 case (1.4%)
and laryngopharynx in 3 cases (4.3%). In the oral cavity,
oral mucosa was the most commonly involved site,
followed by tongue, hard palate, soft palate, tonsil, alveo-
lar ridge and lower lip. In the larynx supraglottis is the
most common site, followed by glottis, infraglottis, true
vocal cord, pyriform fossa, false vocal cord and epiglot-
tis. The site breakdowns of the cases are shown in Fig. 3.
The result of touch imprint cytology showed that

touch imprint cytology was diagnostic in 68 cases
(97.1%), 55 (78.6%) being malignant, 2 cases (2.9%) were
suspicious for malignancy, 11 cases (15.7%) were nega-
tive for malignancy while 2 cases (2.9%) were false nega-
tive. Among the 70 cases, 55 cases (78.6%) were
malignant showing squamous cell carcinoma in 49 cases
(70%), adenoid cystic carcinoma in 2 cases (2.9%), non-
Hodgkin lymphoma 2 cases (2.9%), Mucoepidermoid
carcinoma 1 case (1.4%), spindle cell sarcoma in 1 case
(1.4%). Two cases (2.9%) were suspicious of malignancy
showing atypical squamoid cells on touch imprint
cytology, while 13 cases (18.6%) were negative for malig-
nancy, which also included 2 false negative cases. These
statistics are shown in Fig. 4.
A strong correlation is found between the diagnosis

made by touch imprint cytology and the final histo-
pathological diagnosis as shown in Table 2. Of the 70
cases of head and neck tumors diagnosed on histopath-
ology, complete correlation was seen in 68 cases (97.1%)
cases and there was a lack of correlation in only two
cases.
The overall diagnostic accuracy, sensitivity, specificity,

positive predictive value and negative predictive value of
touch imprint cytology were determined for all malignant

head and neck tumors. Separate statistics were calculated
for squamous cell carcinoma as this was the predominant
histologic type.
The overall diagnostic accuracy of Touch imprint cy-

tology in diagnosing malignant head and neck lesions
came out to be 96.7%, as shown in Table 3. The sensitiv-
ity and specificity of touch imprint cytology came out to
be 96 and 100%, respectively. Whereas the PPV and
NPV of touch imprint cytology was found to be 100 and
84%, respectively. 2 × 2 table for malignant aerodigestive
tract lesions are shown in Table 4.
The sensitivity and specificity of touch imprint

cytology in diagnosing squamous cell carcinoma came
out to be 96.2 and 100% respectively, as shown in
Table 5. The PPV and NPV was 100 and 84.6%, respect-
ively with the diagnostic accuracy being 96.8%. 2 × 2
table for squamous cell carcinoma are shown in Table 6.
The sensitivity and specificity of touch imprint

cytology in diagnosing malignant salivary gland neo-
plasm and non-hodgkins lymphoma came out to be 100
and 100% respectively.

Discussion
Touch imprint cytology is a well known rapid histo-
pathological method of intraoperative analysis of bi-
opsy specimens along with frozen section. Different
studies have analyzed the importance of both proce-
dures; however frozen sections have shown interpret-
ational difficulties in the form of freezing artifacts,
cost effectiveness, and expertise in operating the cryo-
stat machine etc. Touch imprint cytology on the
other hand is a very simple, cheap and easy to per-
form procedure requiring pathologist’s expertise in
the cytology interpretation [20, 21].

Fig. 3 Site distribution of various types of pathologies in Upper Aerodigestive tract (n = 70)
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In this study a total of seventy cases were collected
over a period of 9 months. Most of the patients were re-
ferred from the E.N.T. department to operation theatre
for the biopsy procedure of patient with complaints of
increasing growth lesion, a non-healing ulcer, difficulty
in swallowing, hoarseness of voice and stridor etc. The
aim of this study was to evaluate the diagnostic accuracy
of touch imprint cytology of upper aerodigestive tract
malignancies in all age groups. We found that touch im-
print cytology is highly sensitive and specific intraopera-
tive procedure [22].
Most of the patients in our study were in the age range

of 60-69 years comprising of 24 patients, followed by a
comparatively younger age group of 30-39 years com-
prising of 11 cases. There were 5 cases in the range of
20-29 years, while 51 cases were above 40 years. These
results are comparable to the study done by Mehrota R,
who showed a head and neck cancer predominance in
adults, although majority of their patients were in the
range of 50-59 yrs. [23].
Our study showed a male predominance comprising of

47 males (67.1%) and 23 (32.9%) females with a male to
female ratio of 2:1. The results of our study are compar-
able to study done by Adeyami BF et al. who analyzed

head and neck cancer in a Nigerian tertiary healthcare
centre. They found a male predominance in the head
and neck cancers with a male to female ratio of 1.8:1.
Similar findings were reported by Alverenge Lde M et
al.; they also found a male predominance in carcinomas
of head and neck region [24, 25].
The patients in our study usually presented with le-

sions in the oral cavity comprising of 33 cases (47.1%),
and the second most common site is larynx comprising
of 27 cases (38.6%). In the oral cavity, the oral mucosa
was the most commonly involved sub-type, comprising
of 16 cases and the patients usually presented with non-
healing ulcer at this site. After oral mucosa, tongue is
the second commonly involved site in eight patients
with ulceration as the most common presentation.
These results are comparable to the study conducted
by Mirbod SM et al. [26].
The sensitivity and specificity of touch imprint cy-

tology for malignant upper aerodigestive tract lesion in
our study was calculated as 96% and 100% respectively.
Hussein et al. conducted a similar study of touch im-
print cytological preparations and head and neck lesions
and they found sensitivity and specificity in detecting
malignancy was 88% and 92% respectively. Comparison
of intraoperative cytology and frozen section in nose and
paranasal tumors were also evaluated by Nigam J et al.
and they found a sensitivity, specificity and positive pre-
dictive value of 100% [10, 20].

Fig. 4 Frequency of Touch Imprint Cytology (n = 70)

Table 2 Degree of Correlation

Degree of correlation Frequency (%)

Complete correlation 55 (93%)

Correlation with category only 2 (3.3%)

No correlation 2 (3.3%)

Table 1 Frequency of specific Touch Imprint Cytology diagnosis
(n = 70)

Diagnosis Frequency Percentage

Squamous cell carcinoma 49 72.8%

Adenoid cystic carcinoma 2 2.9%

Mucoepidermoid carcinoma 1 1.4%

Non-Hodgkin lymphoma 2 2.9%

Spindle cell sarcoma 1 1.4%

Suspicious for malignancy 2 2.9%
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There were a total of seventy cases, showing squamous
cell carcinoma in 52 cases, which were accurately picked
up by the touch imprint cytology in 50 cases. Twenty-
four cases were well differentiated squamous cell carcin-
oma, 19 were moderately differentiated while 9 were
poorly differentiated (Figs. 5 & 6).
The sensitivity and specificity of touch imprint cy-

tology for squamous cell carcinoma in our study was
96.2 and 100% respectively. This is in accordance with
the study conducted by Nieberler M et al. who evaluated
the intraoperative cytology of bone resection margins in
oral squamous cell carcinoma and found a high sensitiv-
ity and specificity of touch imprint cytology. Their study
concluded the sensitivity and specificity of touch imprint
cytology as 95.3% and 96% respectively. The positive
predictive value, negative predictive value and diagnostic
accuracy of their study came out to be 93.8, 96.9 and
95.7% respectively [27].
Three cases of malignant salivary gland neoplasm were

also encountered. They included one intermediate grade
Mucoepidermoid carcinoma and two cases of adenoid
cystic carcinoma. Touch imprint cytology accurately
picked up both cases with a sensitivity, specificity, positive
predictive value, negative predictive value and diagnostic
accuracy of 100%. On touch imprint cytology of Mucoepi-
dermoid carcinoma there were cells with typical squamoid
appearance mimicking a squamous cell carcinoma, how-
ever there were admixed large cells with abundant, mucin
filled cytoplasm, thereby confirming a diagnosis of
Mucoepidermoid carcinoma (Fig. 7). Adenoid cystic car-
cinoma on the other hand showed cells arranged in a crib-
riform architecture on touch imprint cytology. The
neoplastic cells have hyperchromatic, angulated nuclei
and scant cytoplasm (Fig. 8). All three cases aroused from
the hard palate which is most common site for minor

salivary gland neoplasm. Jansisyanont P et al. in their ex-
perience of intraoral minor salivary gland tumors also
found palate as the most frequently involved site by minor
salivary gland neoplasms [28].
There were two cases of non-Hodgkin lymphoma,

both involved the oral cavity. One case involved the ton-
sil while the other involved the oral cavity. Both cases on
touch imprint cytology showed sheet of large atypical
lymphoid cells having with increased nuclear size,
vhirregular chromatin clumping, prominent nucleoli and
scant cytoplasm. Atypical mitotic figures were also seen.
On permanent sections both cases were diagnosed as
non-Hodgkin lymphoma.
There was one case of spindle cell sarcoma, diagnosed

as fibrosarcoma after the application of immunohisto-
chemistry on histologic sections. The sarcoma involved
the oral mucosa showed sheets of atypical spindle
shaped cells having hyperchromatic, pleomorphic nuclei
with irregular nuclear contours and chromatin on cy-
tology smears. Frequent atypical mitoses were also seen.
Resection specimen of the same case showed spindle cell
sarcoma in a herring bone pattern, which on immuno-
histochemistry was negative for all specific lineage
markers like smooth muscle actin, desmin, myogenin,
pancytokeratin etc.
Two cases were given suspicious of malignancy, due to

atypical nuclear features but the cellularity was too low
to make a definitive diagnosis. One of the case had atyp-
ical cells admixed with benign squamoid cells misleading
the diagnosis. On permanent sections well differentiated
squamous cell carcinoma was diagnosed. The other case
showed mature squamoid cells with mild nuclear
changes in the form of hyperchromasia, nuclear

Table 3 Diagnostic Accuracy of Touch imprint cytology in
diagnosing Malignant Upper Aerodigestive Tract lesions (n = 70)

Touch Imprint Cytology in Upper Aerodigestive Tract lesions

Sensitivity 96%

Specificity 100%

Positive predictive value 100%

Negative predictive value 84%

Diagnostic accuracy 96.7%

Table 4 2 × 2 table showing cases with diagnosis of Malignant
Upper Aerodigestive Tract Lesions (n = 70)

Histopathological Diagnosis
(Malignant Upper Aerodigestive Tract Lesions)

Touch imprint cytology True positive (a)
57

False positive (b)
0

False negative (c)
2

True negative (d)
11

Table 5 Diagnostic Accuracy of Touch imprint cytology in
diagnosing Squamous cell carcinoma (n = 52)

Touch Imprint Cytology in Squamous cell carcinoma

Sensitivity 96.2%

Specificity 100%

Positive predictive value 100%

Negative predictive value 84.6%

Diagnostic accuracy 96.8%

Table 6 2 × 2 table showing cases with a diagnosis of
Squamous cell carcinoma (n = 52)

Histopathological diagnosis
(Squamous cell carcinoma)

Touch imprint cytology diagnosis
(squamous cell carcinoma)

True positive (a)
50

False
positive (b)
0

False negative (c)
0

True
negative (d)
2
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membrane abnormalities, but the changes were not sig-
nificant to diagnose it as a malignant smear. Permanent
sections of the same case showed only moderate dyspla-
sia of the lining epithelium. No invasive carcinoma was
identified. Since touch imprint cytology shows only cyto-
logical features, architectural changes in the form of
basement membrane invasion cannot be commented
upon. This is the drawback of touch imprint cytology
that invasion cannot be identified; however touch im-
print cytology can detect dysplastic cytological changes.
There were two cases which showed benign morphology

on touch imprint cytology, while the permanent sections
showed malignant squamous cell carcinoma. One case on
touch imprint cytology showed benign squamoid cells which

on permanent sections showed sections lined by stratified
squamous epithelium with only a small focus showing
dysplastic epithelial changes and invasion into the sub-
epithelial tissue. This small focus was not sampled in touch
imprint cytology giving a false negative diagnosis. The prob-
lem can be solved by making multiple smears from different
biopsy sides so that all the cut surfaces are touched on the
slides, minimizing the false negative results. The other case
showed very hypocellular smears with mostly inflammatory
cells. On permanent sections well differentiated squamous
cell carcinoma was present along with ulceration of the
epithelium.

Conclusion
Intraoperative consultation is an important tool for the
evaluation of the lesions, specifically the nature of the

Fig. 8 Touch imprint cytology of adenoid cystic carcinoma showing
cribriform arrangement of basaloid cells having hyperchromatic,
angulated nuclei. Basophilic secretions characteristic of adenoid
cystic carcinoma are also seen (H&E ×400)

Fig. 7 Touch imprint cytology of Mucoepidermoid carcinoma
showing intermediate cells and a mucin filled cell (H&E ×400)Fig. 5 Touch imprint cytology of well differentiated squamous cell

carcinoma showing cluster of neoplastic cells have vesicular nuclei,
slightly pleomorphic nuclei, prominent nucleoli and abundant
cytoplasm (H&E ×400)

Fig. 6 Touch imprint cytology of poorly differentiated squamous cell
carcinoma showing sheets of cells having vesicular, pleomorphic
nuclei and high nuclear to cytoplasmic ratio (H&E ×400)
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lesion, adequacy of the biopsy, margin status etc. This
study demonstrates that touch imprint cytology is an
important tool for the evaluation of malignant upper
aerodigestive tract lesions.
Although architectural features are subtle and focal in

touch imprint cytology smears but the specific cyto-
logical features can help in avoiding diagnostic pitfalls.
The smears should always be carefully interpreted by a
trained cytopathologist to avoid misdiagnosis. Multiple
smears should be made from the specimen after care-
fully dabbing the specimen surface to avoid blood
obscuring artifacts and low cellularity etc. The clinical
findings and other diagnostic modalities, like radiological
imaging should always be known before interpretation
of the lesion.
Our experience in this study has demonstrated that

touch imprint cytology provides important diagnostic
information that can play a significant role in patients
management, especially by differentiating between neo-
plastic and reactive lesions. Moreover, in a majority of
cases, it can provide reliable specific diagnoses and can be
used as an adjunct to histopathology, particularly in devel-
oping countries like ours, where the facility of frozen sec-
tions is often not available, since a rapid preliminary
diagnosis may help in surgical management planning.
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