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Abstract

Background

Touch imprint cytology of image guided core needle biopsy implies gentle rolling of core needle biopsy
obtained with the aid of imaging modality from various organs. The aim of the study was to measure the
diagnostic accuracy of touch imprint cytology of image guided core needle biopsy in comparison to
histopathological diagnosis.

Materials and Methods

A prospective descriptive cross-sectional study was conducted among 47 touch imprint cytology of
image guided core needle biopsy in the department of pathology of a tertiary care centre between 1
October 2021 to 30" September 2022 after receiving ethical approval from the institutional review
committee. The Papanicolaou and Giemsa-stained slides of touch imprint smear and haematoxylin -
eosin-stained slides of core needle biopsy was analysed for adequacy and categorization as non-
neoplastic, benign, atypical and malignant. Convenience sampling was done.

Results

The most frequent site of image guided core needle biopsy was lung (40.4%). The adequacy rate of
touch imprint cytology of image guided core needle biopsy was 85.1%. Among 40 cases of adequate
touch imprint smear, 28 cases (70%) were categorized as malignant. The sensitivity, specificity,
positive predictive value, negative predictive value and accuracy of touch imprint cytology for
categorizing a malignant lesion was 91.18%, 95.45%, 96.88%, 87.5% and 92.86% respectively.

Conclusion

The touch imprint cytology of image guided core needle biopsy is a useful modality for the rapid
preliminary diagnosis of lesions of various organs with decreased turnaround time for diagnostic
workup and ancillary studies.
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Introduction

Touch imprint cytology (TIC) of image guided
core needle biopsy (CNB) implies gentle rolling of
CNB obtained with the aid of imaging modality
from various organs against glass slides to
acquire an imprint smear. The method provides a
rapid preliminary diagnosis and assess to early
planning of ancillary studies required for patient
management[1, 2].

The CNB sample should run through a long pro-
cess of tissue processing resulting in the
histopathological diagnosis in the same day prac-
tically unfeasible. The constraint availability of
resources due to huge difference in the capacity
of tissue processer and the number of samples
received in the histopathology laboratory further
increases the delay. This leads to unnecessary
apprehension among patients and delay in defin-
itive workup and treatment of patients. As TIC pro-
vided rapid diagnosis of lesions of various
organs, this modality has been recently imple-
mented at our centre to decrease the delay in
diagnosis and treatment of patients [3, 4].

Thus, the present study was undertaken with an
objective to measure the diagnostic accuracy of
TIC of image guided CNB in comparison to
histopathological diagnosis.

Materials and Methods

This is a prospective descriptive cross-sectional
study conducted in the Department of Pathology
of B.P. Koirala Institute of Health Sciences
between 1% October 2021 to 30" September
2022 after receiving ethical approval from the
Institutional Review Committee of B.P. Koirala
Institute of Health Sciences (Reference number:
IRC/2162/021). All the patients with lesions of
any organ where touch imprint cytology of image
guided core needle biopsy have been performed
was included in the study. The patient unwilling to
give consentwas excluded from the study.
Convenience sampling was done. The sample
size was calculated using the formula,n = [Z*Sen
x (1-Sen)]/d’where, n = sample size, Z= 1.96 at
95% Confidence Interval (Cl), Sen= 80% (sensi-
tivity taken from published literature) [1], d =20%
of Sen= 16%, resulting in n = 24.01, approxi-
mately 25. Now, adding 20% to calculated sam-
ple size to reduce bias, the minimum required
sample size was calculated as 30. However, a
sample size of 47 was taken for the study.

The Papanicolaou and Giemsa-stained slides of
TIC smear and haematoxylin and eosin-stained
slides of CNB was analysed. The pathologist ana-
lysing the imprint cytology was blinded with the
CNB diagnosis and vice versa. The imprint cytol-
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ogy smears were considered adequate when TIC
slides contained sufficient cells of materials with
cytomorphological features compatible with clini-
cal or radiologic findings [4]. The categorical diag-
nosis nonneoplastic, benign, atypical and malig-
nant and definite diagnosis, wherever possible
was given in both imprint cytology and CNB.

Data were entered and analysed using Statistical
Package for the Social Sciences (SPSS) version
22.0. Percentage was calculated for categorical
data and mean, standard deviation, minimum
and maximum values were calculated for numeri-
cal data. Sensitivity, specificity, positive predic-
tive value (PPV), negative predictive value (NPV)
and accuracy of TIC of CNB was calculated.

Results

A total of 47 cases of touch imprint cytology of
image guided core needle biopsy was studied.
The mean age of the patients was found to be
55.531£18.864 years (13-89). Among 47 patients
61.7% (29 cases) were female and 38.3% (18
cases) were male. The most frequent site of
image guided core needle biopsy was lung
(40.4%) (Table 1).

Table 1: Distribution of cases according to site (n=47)

Site n (%)
Lung 19 (40.4%)
Liver 8 (17.0%)
Pleura 3 (6.4%)
Retroperitoneal mass 2 (4.3%)
Mediastinum 4 (8.5%)
Ovary 4 (8.5%)
Bone 3 (6.4%)
Lymph node 2 (4.3%)
Kidney 1(2.1%)
Omentum 1(2.1%)

The adequacy rate of TIC of image guided CNB
was 85.1% with 40 cases among 47 cases hav-
ing adequate material in cytology smear for diag-
nosis. Among 40 cases of adequate TIC smear,
28 cases (70%) were categorized as malignant
(Table 2).

Table 2: Cytological categorization of TIC smear (n=40)

Cytological category n (%)
Non neoplastic 5 (12.5%)
Benign 1(2.5%)
Atypical 6 (15.0%)
Malignant 28 (70.0%)

In contrastto TIC, 43 cases (91.5%) of CNB were
diagnostic. Among 43 cases, 33 cases (76.7%)
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were categorized as malignant in histopathology.
(Table 3)

Table 3: Histopathological categorization of CNB (n=43)
n (%)

Histopathological category

Non neoplastic 8 (18.6%)
Benign 1(2.3%)
Atypical 1(2.3%)
Malignant 33 (76.7%)

Among 7 cases of TIC with inadequate material
in cytology smears, 2 cases were diagnosed as
Squamous cell carcinoma in CNB, 1 case was
diagnosed as granulomatous lesion and 4 cases
were inadequate evenin CNB.

The sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV)
and accuracy of TIC for categorizing a malignant
lesion was 91.18%, 95.45%, 96.88%, 87.5% and
92.86% respectively.

Among the 28 cases under malignant category in
TIC, definite cytological diagnosis could be ren-
dered in 26 cases. Definite cytological diagnosis
of one case of CNB from lung and one case of
CNB from ovary was not possible. One of the
lesions from mediastinum was diagnosed as
Round cell tumor in TIC with differential diagno-
sis of Small cell carcinoma and Desmoplastic
Small Round cell tumor, which was later diag-
nosed as Small cell carcinomain CNB (Table 4).

Table 4: Detail of cases under malignant category in TIC

Diagnosis by TIC Site and No of

cases (n)

Metastatic deposit of carcinoma  Retroperitoneal mass
(1), Liver (4)

Non-Small cell carcinoma Lung (3)
Adenocarcinoma Lung (1)
Adrenocortical carcinoma Liver (1)
Squamous cell carcinoma Lung (8), Vertebrae (1)
Hepatocellular carcinoma Liver (2)
Osteosarcoma Tibia (1), Femur (1)
Renal cell carcinoma Kidney (1)
Thymoma Mediastinum (1)

Round cell tumor Mediastinum (1)

Papanicolaou stain of TIC (200x) (b) Hematoxylin and
eosin stain of CNB (200x)

O g 1

Figure 2: Round cell tumor of mediastinum diagnosed
as small cell carcinoma in CNB (a) Papanicolaou stain
of TIC (200x) (b) Hematoxylin and eosin stain of CNB
(200x)

Discussion

The adequacy rate of TIC of image guided CNB
was 85.1% with 70% cases categorized as malig-
nant. The sensitivity, specificity, positive predic-
tive value (PPV), negative predictive value (NPV)
and accuracy of TIC for categorizing a malignant
lesion was 91.18%, 95.45%, 96.88%, 87.5% and
92.86% respectively. Core needle biopsy (CNB)
is a minimally invasive, well- approved, inexpen-
sive method of tissue sampling for pre-treatment
diagnosis of lesions of various organ system.
Image guided CNB takes the aid of various imag-
ing techniques like ultrasonography, computed
tomography (CT) or magnetic resonance imag-
ing (MRI) for guiding needles to obtain tissue sam-
ples. The tissue sample obtained after CNB
should run through a process of tissue fixation,
processing, embedding, microtomy and staining
in histopathology laboratory before reporting by
the pathologist. This long process of tissue pro-
cessing results in the histopathological diagnosis
in the same day practically unfeasible [3, 4].
Cytology has emerged has a valuable diagnostic
tool and a supplement to histopathology. With the
aid of Fine needle aspiration cytology (FNAC),
the diagnosis of lesions of various organ systems
can be rapid, however FNAC is less sensitive and
specific compared to CNB. The materials obtai-
ned for diagnosis is more in CNB compared to
FNAC. The difficulty of FNAC of deep-seated
lesions, risk of needle tract seeding and dissemi-
nation in some tumors and operator dependence
confers another drawback of FNAC [3 — 7]. Vari-
ous studies have highlighted the value of TIC per-
formed on CNB of lesions of organs like prostate,
breast, lungs in terms of adequacy and diagnos-
tic yield. The studies have shown supportive role
of TIC in diagnosis of gastrointestinal, lung,
lymph node and bone marrow tumours and iden-
tifying sentinel lymph node metastasis in breast
carcinoma. The role of TIC in the lymph node and
bone marrow biopsy has already been estab-
lished. The method provides a rapid preliminary
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diagnosis and allows access to early planning of
ancillary studies required for patient manage-
ment with decreased turnaround time [1, 2, 6, 8,
9].

In our study, the most frequent site of TIC of CNB
was lung followed by liver, which is similar to a
study done in USA. As early determination of pri-
mary and secondary malignancies in these sites
and planning of treatment modality is quite impor-
tant, these sites may be the preferred sites for
CNB [1]. In our study, 85.1% of TIC had adequate
material in cytology smear for diagnosis and
14.9% were deemed non diagnostic. The non-
diagnostic rate of TIC was slightly higher in our
study than the similar studies done in USA and
almost similar to a study done in breast lesions in
Germany and UK. The inadequate sample in our
study were mainly of low or absent cellularity and
some showed extensive drying artefact, thick
smear and poor staining quality. The extensive
drying artefact and thick smear could be mini-
mized by good operator skill in making the TIC
smear and proper staining method. This involves
employing accurate methods in touch imprint
preparation. Among 7 non diagnostic cases in
TIC, 4 cases were also inadequate in CNB. How-
ever, 2 cases were diagnosed as Squamous Cell
Carcinoma in CNB. In contrast to our study, inad-
equate TIC smears were found more often in
benign lesion in a study done in Germany [1 — 3,
6, 10, 11]. There might be an argument of obscur-
ing cellular detail of CNB because of rolling the tis-
sue in the slide. However, we did not observe any
artefact and alteration of cellular detail in CNB
after performing TIC. Similar experience has
been shared in a study done in breast lesion in
UK. The operator performing the TIC should han-
dle the CNB with great precaution to not alter the
cellular morphology due to the importance of
both TIC smear and CNB specimen in final diag-
nosis[1,6,12].

Cytologically 70% cases of TIC were categorized
as malignant. The exact cytological diagnosis
could be rendered in all the TIC from bone, and
mediastinum. In lung, we could not give definite
diagnosis in all the cases and could categorise
only as non-small cell carcinoma. Similarly in
liver, we could not give the definite opinion
regarding primary origin of tumor in metastatic
deposit of carcinoma. However, the preliminary
diagnosis was helpful for quick diagnostic
workup of the patient until the dispatch of the final
histopathology report. The distinction between
non-small cell carcinoma and small cell carci-
noma of lung is quite important therapeutically as
well. Regarding kidney, the definite variant of
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renal cell carcinoma could not be assigned both
in TIC and CNB [11]. In our study, the sensitivity,
specificity, positive predictive value (PPV), nega-
tive predictive value (NPV) and accuracy of TIC
for categorizing a malignant lesion was 91.18%,
95.45%, 96.88%, 87.5% and 92.86% respec-
tively. Our findings are comparable to different
studies done in UK, Germany, USA, Kuwait, Tai-
wan andIndia[1-3,6,9-11,13-17].

The TIC smear of CNB in our study was made by
the radiologist involved in the CNB procedure.
The smear was evaluated by the pathologist in
the cytopathology laboratory. The onsite evalua-
tion of the smear was not possible in our setting
due to constraint availability of resources and
manpower. Various studies have depicted the
usefulness of onsite evaluation of TIC cytology
smear for assessment of adequacy of CNB and
number of passes required and minimising the
need of repeated procedure [1, 2].

The limitation of our study was that the majority of
TIC of image guided CNB was from lung, thus
compromising the evaluation of diagnostic utility
of TIC of other organs. Onsite evaluation of TIC
cytology smear was also not possible in our set-
ting, minimising its adequacy rate.

Conclusion

The TIC of image guided CNB is a useful modal-
ity for the rapid preliminary diagnosis of lesions of
various organs with decreased turnaround time
for diagnostic workup and ancillary studies.
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