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Pathological confirmation is an essential part of diagnosing 

neoplasms, as it is the only means of identifying the histological 

pattern (e.g., glandular, squamous) and it may also provide clues 

to identifying the cell lineage or origin, especially in situations 

where metastasis is a consideration. The two main methods of 

preoperative pathological examination are biopsies (e.g., core 

needle biopsy [CNB], incisional biopsy and punch biopsy) and cy-

topathology (e.g., fine needle aspiration cytology [FNAC], wash-

ing cytology, exfoliative cytology). For focal intrahepatic masses, 

the most commonly performed procedures are percutaneous CNB, 

transjugular liver biopsy and percutaneous FNAC. Recently, endo-

scopic ultrasound-guided fine needle aspiration biopsy is also re-

ceiving increasing attention.1,2

Although all these procedures potentially provide good quality 

tissue or cytology samples, they are invasive, and not without the 

risk of complications. In the setting of neoplasms, one rare but 

important complication of liver biopsy is needle tract seeding of 

the tumor cells, which has been reported in ~3% overall for hepa-

tocellular carcinomas (HCCs).3-5 A more common downside of 

needle biopsies is patient discomfort during the procedure, in ad-

dition to the risk of bleeding and infection. FNAC is another well-

established method for diagnosing focal lesions, which is less ex-

pensive compared to percutaneous CNB, and causes less 

discomfort to the patient, as it is usually performed with a nar-

rower 22-gauge needle.

In this issue of Clinical and Molecular Hepatology, Huang et al.6 

present the results of a direct comparison of the diagnostic per-

formance of CNB, FNAC and touch imprint cytology (TIC) for di-

agnosing hepatic malignancies. In their analysis of 235 hepatic 

malignancies, the sensitivity of CNB (93.6%) for diagnosing he-

patic malignancies was superior to that of FNAC (71.9%) and TIC 

(85.1%) when all three procedures were performed, and adding 

FNAC to CNB only minimally increased the sensitivity of CNB. On 

the other hand, the authors found that FNAC alone provided ex-

cellent sensitivity (100%) for diagnosing metastatic tumors that 

were hyperechoic on ultrasonography and located less than 4.5 

cm from the needle insertion site. Based on their findings, the au-

thors conclude that 1) CNB may be the most sensitive method for 

detecting hepatic malignancies as a whole, 2) the sensitivity of 

TIC approaches that of CNB for detecting metastatic lesions, and 

3) FNAC is highly sensitive in the setting of superficially-located, 

hyperechoic and metastatic carcinomas.

Selection of the appropriate technique for hepatic neoplasm de-
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tection should be based on the clinical context and the individual 

institutional experience and setting. In general, CNB provides 

more tissue material for histomorphological evaluation and ancil-

lary studies. This is especially important in situations where the 

cytological features alone have limited value and evaluation of 

the tissue architecture provides essential clues for the diagnosis. 

For example, in the setting of small hepatic focal lesions where 

the differential diagnosis in question is well-differentiated hepato-

cellular neoplasm (e.g., HCC, hepatocellular adenoma) versus tu-

mor-like lesion (e.g., focal nodular hyperplasia or regenerative 

nodule), it is necessary to evaluate features such as hepatic plate 

thickness, reticulin loss, presence of central fibrous scars, ductular 

reactions, changes in vascular profiles (e.g., sinusoidal capillariza-

tion, unpaired arteries, dystrophic blood vessels) and stromal in-

vasion. The pattern of immunohistochemical expression – not 

merely its presence or absence – may also play a pivotal role in 

the diagnosis, for example, the map-like staining pattern of gluta-

mine synthetase in focal nodular hyperplasia. Another setting 

where tissue evaluation is necessary is poorly differentiated ma-

lignant neoplasms. In these situations, sufficient tissue is often 

needed to perform panels of ancillary tests (such as immunohisto-

chemistry, in situ  hybridization and molecular sequencing) to 

characterize the cellular lineage and/or origin of the tumor.

However, FNAC also has its advantages. As it is usually per-

formed with a narrower needle compared to CNB, it is useful for 

patients with poor liver function and risk of bleeding, for cases 

where the target nodules are located near the large vessels or 

when there is a need to penetrate the bowel, and for small and 

deeply-located lesions that require patient cooperation during the 

procedure.7 In addition, in institutions where rapid on-site evalua-

tion (ROSE) is available, FNAC may be used for assessment of ad-

equacy during the procedure. Furthermore, it has also been dem-

onstrated that tumor cellularity and tumor fraction were higher in 

FNACs compared to corresponding CNB tissues, suggesting that 

FNAC samples may be more suitable for molecular tests such as 

next-generation sequencing.8 Cell blocks may be prepared from 

FNAC material, on which immunostains can be performed. Liquid-

based cytology may also have a role in FNAC of hepatic focal le-

sions, although further studies are needed. In institutions with ex-

perienced cytopathologists, hepatic FNAC has been found to be a 

highly sensitive and specific method of diagnosing hepatic malig-

nancies.7,9

TIC of CNB specimens is performed in some institutions for on-

site evaluation of adequacy (ROSE). ROSE, when available, pro-

vides real-time evaluation of the adequacy of the obtained tissue 

and therefore helps to avoid unnecessary additional needle pass-

es. It should be noted that the TIC procedure itself may sometimes 

cause damage (e.g., crushing or drying artifacts) or depletion of 

the CNB tissue, potentially decreasing the diagnostic performance 

of CNB.10

Huang et al.6 demonstrated excellent sensitivity of FNAC for di-

agnosing metastatic lesions that were superficially located (less 

than 4.5 cm from the needle insertion site) and hyperechoic on 

ultrasound, suggesting a role for FNAC as the primary means of 

diagnosis in this clinical context, instead of CNBs. Although fur-

ther validation would be required in independent and prospective 

cohort studies where the cytopathologists are blinded to the his-

topathology results and vice versa, considering the clinical diag-

nosis, the depth of the lesion and the echogenic features of a he-

patic nodule may provide useful guides for selecting the 

appropriate procedure. However, it should be noted that these re-

sults are based on a categorical diagnosis of “positive for malig-

nant cells” rather than a more specific diagnosis, such as the his-

tological subtype and the site of origin etc. If FNAC is performed 

without a concurrent CNB, the amount of information yielded 

from the aspirate would depend on 1) the level of expertise of the 

cytopathologist, 2) the level of expertise of the radiologist and/or 

hepatologist performing the FNAC, 3) the presence of a multidis-

ciplinary setting where the cytopathologist has access to detailed 

clinical and radiological information and 4) the availability of cell 

blocks for ancillary tests. Ancillary tests, such as immunocyto-

chemistry, would be especially useful for the characterization of 

the primary site in the case of metastatic tumors.
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