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INTRODUCTION
The most common type of cancer encountered in India is oral 
cancer, and among these, oral squamous cell carcinoma is the most 
common histological type. Biopsy is the most relied-upon option for 
the diagnosis of such cancers. However, the entire procedure of 
taking a biopsy, processing it, and obtaining a diagnosis requires 
a time span of 3 to 7 days, depending on the resources available, 
which is quite long [1]. Advancements in diagnostic techniques 
have introduced less time-consuming methods like TIC, which 
have shown promising results in the detection and diagnosis of 
oral cancer. TIC is a process similar to cytology that can be used 
intraoperatively to reach a definitive diagnosis in a short time period, 
as it conserves tissue without the need to freeze or process it. 
Conventional cytology techniques involve scraping the surface, i.e., 
exfoliative cytology, or Fine Needle Aspiration Cytology (FNAC) for 
deep-seated cystic lesions where fluid is withdrawn. In contrast, TIC 
involves the removal of the entire lesion, which is then imprinted on 
a glass slide prior to processing.

TIC was first introduced by Tribe in 1973 [2] and involves gently 
cleaning the cut surface of the biopsy specimen with dry gauze 
to remove any excess blood or saline. The freshly cut surface of 
the specimen is then gently touched on the glass slide, avoiding a 
gliding movement. The pressure applied for imprinting varies with 
the consistency of the specimen. Smears are then quickly fixed in 
95% alcohol to avoid air-drying artifacts and are usually stained with 
a variant of Papanicolaou’s stain. The major difference between 
TIC and other cytological techniques is that exfoliative cytology 
uses exfoliated cells or scraped superficial cells from the lesion for 
diagnosis, while FNAC uses a wide-bore needle to draw out fluid for 
diagnosis. In contrast, TIC utilises the cut tissue surface of a biopsy 
specimen for cell yield and diagnosis. Hence, TIC has a distinct 
advantage over exfoliative cytology in that the chances of visualising 
dysplastic cells are greater in TIC compared to exfoliative cytology 
and FNAC [3].

Several studies have been performed to depict the reliability of the 
TIC technique in reaching a diagnosis [4]. A study performed by 
Tanabe N et al., on TIC for the diagnosis of PitNET surgical margins 
showed that TIC has an accuracy of 75% in margin evaluation [4]. 
Another study conducted by Randive R et al., on TIC of lymph 
nodes and their histopathological correlation revealed a sensitivity 

of 60% and specificity of 100% in diagnosing malignant lesions, 
along with a 100% positive predictive value in diagnosing non 
neoplastic lesions [5]. Additionally, Naveed H et al., carried out a 
study on the diagnostic accuracy of touch imprint for head and 
neck malignancies (upper aerodigestive tract), which demonstrated 
a sensitivity of 96% and specificity of 100% [6]. Thus, these studies 
have sparked interest among clinicians in exploring this technique 
and its utility as a rapid screening tool to provide a general guideline 
for mentally preparing a patient prior to receiving the histopathological 
report of a biopsy. Therefore, this review paper aims to provide a 
concise overview of the TIC process, covering its various aspects, 
advantages, limitations, and future scope.

Principle
The TIC is the microscopic examination of tissue cellular material 
for the diagnosis of diseases, particularly cancer. It is used as an 
adjunct to histological diagnosis, which relies on the architecture 
of the tissue to help determine the disease process. In contrast, 
cytological diagnosis relies on the examination of individual cells 
and their morphology to provide clues about the cell’s health and 
activity [6].

Uses
The TIC has been extensively used, and many researchers have 
found it useful in determining the surgical resection margins 
of tumours [7], diagnosing malignant and benign tumours [8], 
diagnosing skin lesions like basal cell carcinomas and tumours like 
meningiomas and gliomas [9-11], diagnosing metastatic tumours, 
and assessing salivary gland tumours like pleomorphic adenomas 
and mucoepidermoid carcinomas [12,13].

Advantages
Unlike biopsies that require tissue removal, TIC involves only the 
collection of superficial cells from the lesion, minimising patient 
discomfort and reducing the risk of complications. TIC provides rapid 
preliminary results, allowing for immediate on-site evaluation by a 
pathologist. This quick turnaround time can expedite the diagnostic 
process and facilitate the prompt initiation of treatment. TIC is a 
cost-effective diagnostic tool compared to traditional biopsies, as 
it requires minimal equipment and can be performed in outpatient 
settings without the need for anaesthesia or surgical facilities. TIC can 
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ABSTRACT
Touch Imprint Cytology (TIC) is a simple, economical, and cost-effective method that can be used as a rapid tool for tissue diagnosis. 
It has been used for the intraoperative diagnosis of cancer, evaluation of surgical cut margins, evaluation of sentinel lymph nodes, 
diagnosis of head and neck lesions, and postmortem diagnosis. Intraoperative diagnosis includes both frozen section and TIC, 
which provide rapid pathological consultation. Brush biopsy can also be used for cytological diagnosis and acts as an adjunct to 
histopathological and TIC diagnosis. It has been found that TIC yields satisfactory and adequate material for diagnosis, allowing 
early counselling and preparation of the patient for further processes without having to wait for the results of histopathology. 
As technology continues to evolve, ongoing research aims to enhance the utility and accuracy of TIC in oral cancer diagnosis. 
Advancements in imaging techniques, such as confocal microscopy and molecular analysis of TIC samples, hold promise for 
improving diagnostic sensitivity and specificity.
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Limitation(s)
Despite the numerous advantages, touch imprint has certain 
limitations as well. Oral cancer is one of the most common cancers 
affecting the oral cavity. However, this technique cannot be used for 
the diagnosis of oral cancer, as a superficial biopsy or one that has 
not been taken from a representative site will result in a zero yield 
of tumour cells [23,24]. Another drawback is that the technique 
only identifies dysplastic cells and not tumour architecture; hence, 
differentiating between epithelial dysplasia and cancer is not possible 
using this technique [25-27].

CONCLUSION(S)
TIC represents a valuable adjunctive tool in the diagnosis and 
management of oral cancer. Its simplicity, cost-effectiveness, and 
accessibility make it an attractive option for clinicians involved in oral 
cancer screening and diagnosis. However, further studies are required 
to optimise its performance and integration into routine clinical practice, 
ultimately improving outcomes for patients with oral cancer.
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be performed in various clinical settings, including primary care offices, 
dental clinics, and community health centres, making it accessible to 
a broader population, especially in underserved areas where access 
to specialised diagnostic facilities may be limited [12-14].

Pitfalls
One of the major pitfalls of using this technique is that superficial 
biopsies can result in false negative results. Focal tumour extensions 
may lead to false negatives if the area of focal extension has been 
missed by the operator. In well-differentiated tumours, loss of 
cohesion is less evident, and there is also less cellularity seen at 
the margins, which can lead to a failure of tumour cell adhesion 
to the glass slides and result in a negative diagnosis. TIC provides 
only a superficial assessment of cellular material, which may not 
always capture deeper tissue changes or architectural abnormalities 
present in certain lesions. The interpretation of TIC slides relies 
heavily on the expertise of the examining pathologist, and there may 
be subjective variations in diagnostic interpretation among different 
observers. The invasion of the tumour cannot be assessed, as it 
only shows the presence or absence of dysplastic cells [14].

TIC vs Frozen Section
The TIC is an excellent tool for rapid intraoperative diagnosis, 
alongside frozen section analysis. In comparison, frozen sections 
have shown some operative complications, like freezing artifacts, 
low cost-effectiveness, and the requirement for expertise in 
operating the cryostat machine. TIC, on the other hand, is a very 
simple, inexpensive, and easy-to-perform procedure that requires 
a pathologist’s expertise in cytology interpretation [14,15]. A study 
performed by Scucchi LF et al., on 2,250 samples found that the 
sensitivity and specificity for frozen section were 89.9% and 97.95%, 
respectively, while for TIC, they were 94.9% and 96.8% [16]. A similar 
study by Guarda LA reported an accuracy of 98.4% for TIC and 
99.2% for frozen section [17]. Touch cytology provides better cellular 
details and fewer artifacts. The diagnostic accuracy in distinguishing 
between benign and malignant lesions when combining TIC and 
frozen section was 100%. Touch imprints prepared from fresh 
surgical specimens yield excellent cytological clarity and, when 
used intraoperatively, can provide valuable information where frozen 
section interpretation is equally important [18-20].

TIC versus Histopathological Technique
Histopathology is the gold standard for diagnosing any lesion. 
However, touch imprint preparation has been used as an adjunct 
technique to histopathology for the diagnosis of various cancers. 
Studies have found that cytological preparations play an important 
role in the perioperative assessment of malignant lesions and can 
be used for screening and diagnostic purposes. The commonly 
used cytological preparations for diagnostic analysis include 
touch imprint, scrape, squash, and fine needle aspirates. TIC 
has the advantage of relative ease in performing the procedure; 
it is a rapid procedure that does not alter tissue or produce 
undesirable artifacts, providing excellent cytological clarity [Table/
Fig-1]. Histopathology can be time-consuming and may not be 
useful in intraoperative consultations where quick decisions are 
required. The use of frozen sections for intraoperative consultation 
is widely adopted; however, it employs expensive equipment. TIC 
preparation does not affect normal histopathological processing 
since fresh surgical specimens are first used to make cytological 
preparations before the tissue is processed into paraffin-embedded 
sections. It is possible to assess tumour cells using touch imprint 
preparation, as tumour cells are generally characterised by reduced 
cohesiveness, which allows them to be present in tissue fluid more 
readily. Thus, the tissue surface may be selectively enriched with 
detached tumour groups, providing a unique source of cytological 
information [20-23].

[Table/Fig-1]: a) TIC picture of oral squamous cell carcinoma showing cells with 
dysplastic features under 10x view; b) Histopathological picture of oral squamous 
cell carcinoma obtained from the biopsy sample of the same patient under 10x 
shows its well-differentiated variant. (Images from left to right).
Source: Department of Oral and Maxillofacial Pathology and Microbiology, Sri Aurobindo College 
of Dentistry
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