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Girifl ve Amaç: Günümüzde malign karaci¤er kitle biyopsilerinde kesin tan› konmas›nda tan›sal duyarl›l›k önemli bir sorundur.
Bu çal›flmada selektif periferal yaklafl›m ile al›nan kitle biyopsilerinin tan›sal duyarl›l›ktaki rolünü araflt›rmay› amaçlad›k. Gereç
ve Yöntem: 2007-2011 y›llar› aras›nda ultrasonografi alt›nda karaci¤er kitlelerinden biyopsi uygulanmak üzere invaziv Radyolo-
ji Klini¤ine yönlendirilen toplam 88 hasta (50 erkek ve 38 kad›n) çal›flmaya al›nd›. 18 gauge karaci¤er biyopsisi deneyimli radyo-
log taraf›ndan uyguland›. Bu biyopsilerde iki lokalizasyon tan›mland›: Santral ve periferal. Kitlenin 2/3 merkezi santral, 1/3 d›fl
k›sm› ise periferal olarak tan›mland›. Bu çal›flmada her iki yerden de biyopsiler ayr› ayr› al›narak de¤erlendirildi. Bulgular: Pa-
tolojik ve immunohistokimyasal çal›flmalara göre 42 hastada hepatosellüler kanser ve 46 olguda metastaz saptand›. Tüm metasta-
tik tümörler sitokeratin ile boyand› (10 akci¤er adenokarsinomu, 15 meme kanseri, 16 gastrointestinal kaynakl›, 4 prostat ve 1 ma-
li¤n melanom öncü odak olarak belirlendi). Histopatolojik sonuçlar dikkate al›nd›¤›nda tan›sal duyarl›l›k %97.7 periferal örnek-
lerde, %86.3 santral biyopsilerde saptand› (p=0,0063). Sonuç: Karaci¤er kitle biyopsilerinde selektif periferal biyopsi santralden
al›nan biyopsilerden daha fazla tan›sal duyarl›l›¤a sahiptir.

Anahtar kelimeler: Tru-cut biyopsi, hepatosellüler kanser, metastaz, kesin tan›, santral biyopsi

Background/aims: Currently, the diagnostic sensitivity of malignant liver mass biopsies is an important problem in the definiti-
ve diagnosis. In this study, we aimed to investigate the role of selective peripheral approach to lesion biopsies for diagnostic sensi-
tivity of liver masses. Materials and Methods: Between June 2007 and March 2011, totally 88 patients (50 male, 38 female), re-
ferred to our Interventional Radiology Department for sonographically guided Tru-cut biopsies for liver lesions, were examined. All
biopsies were performed by an experienced radiologist with an 18-gauge Tru-cut biopsy needle with a spring-loaded biopsy gun un-
der sonographic guidance. We describe two locations (peripheral and central) for liver lesions, with the inner 2/3 part of the mass
as central and the outer 1/3 part as peripheral. We obtained biopsy from both of these locations, and samples were transferred to
the Pathology Department separately. Results: According to pathological and immunohistochemistry studies, there were 42 hepa-
tocellular carcinomas and 46 metastases. All of the metastatic tumors were stained by cytokeratin  (10 lung adenocarcinoma, 15
breast adenocarcinoma, 16 gastrointestinal tract, 4 prostate, and 1 malignant melanoma of these 46 metastases were reported as
primary). According to histopathological results, diagnostic sensitivity was 97.7% in peripherally located biopsies and 86.3% in bi-
opsies taken from the center of the masses (p=0.0063). Conclusions: Selective peripheral biopsy approach in Tru-cut biopsies of li-
ver lesions has better sensitivity rates for histopathologic diagnosis compared to the centrally located and random biopsies.

Key words: Tru-cut biopsy, hepatocellular cancer, metastasis, exact diagnosis, central biopsy

Selektif geçifl zonu biyopsilerinin rastgele al›nan karaci¤er biyopsilerine
üstünlü¤ü var m›d›r?
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INTRODUCTION

Hepatic metastasis and hepatocellular cancer are
the most common malignant masses of the liver.
The liver is the most frequent target location for
metastatic spread of tumors. Therefore, hepatic
metastases are the most common masses of the li-
ver worldwide. It has been reported that hepatic
metastases occur in up to 40% of adult patients
with extrahepatic primary malignancies. Hepatic
metastases commonly originate from primary si-
tes in the distribution of the portal venous system.
Lung and breast cancer are the most common ori-
gins of hepatic metastases. Metastases are com-
monly gray-white and may show scattered he-
morrhages or central apoptosis and necrosis (1).
Biopsy is the essential diagnostic cornerstone for
revealing the differentiation of metastases and
primary liver cancers. In the presence of metasta-
sis, it is well known that metastasectomy extends
the survival (2-4). Hepatocellular carcinoma
(HCC) is the most common primary malignant tu-
mor of the liver. It is the fifth most common can-
cer, with high annual cancer mortality rates (5,6).

Conventional liver biochemical tests do not distin-
guish HCC from other hepatic mass lesions or cirr-
hosis. Although alpha fetoprotein (AFP) is the
most commonly used tumor marker for the scree-
ning of HCC, in 25% of all patients, it remains un-
der the diagnostic value (200 ng/ml) (7-10).  

For these reasons, Tru-cut biopsy has a very subs-
tantial role in the pathologic diagnosis of focal li-
ver masses. Apoptosis and necrosis can occur in
the central part of these masses, especially in lar-

ge primary or metastatic lesions (Figure 1a and b).
This necrotic tissue can be problematic for the pat-
hologic diagnosis, necessitating repetition of bi-
opsy, but it should not be forgotten that liver biop-
sies have a 0.32% risk for mortality and 35% for
morbidity (11,12). Therefore, it must be aimed to
obtain diagnostic sensitivity for the pathologic di-
agnosis in one attempt and to preclude repetition
of the biopsy. 

To the best of our knowledge, there has been no
trial in the literature that compares the diagnostic
sensitivity of peripheral versus centrally located
liver biopsies. In this study, we aimed to investiga-
te the role of peripheral liver lesion biopsies in the
diagnostic sensitivity of liver masses.

MATERIALS AND METHODS

Between June 2007 and March 2011, totally 88
patients (50 male, 38 female), referred to our  In-
terventional Radiology Department for ultraso-
nography (US)-guided Tru-cut biopsy from their
solid focal liver masses with malignant suspicion
according to imaging modalities and laboratory re-
sults, were examined. The size of the masses was
measured in real-time US and the largest diame-
ter was considered. All lesions included in the
study were larger than 25 mm and all the patients
were over 18 years. From all patients, we obtained
written informed consent before the procedure. 

Exclusion criteria were as follows: age under 18
years, unconsciousness, history of hypersensiti-
vity for local anesthetic drugs, bleeding diathesis,
masses without demarcation lines, lesions smaller

FFiigguurree  11..  aa.. Histopathologic section representing the central necrotic area of the tumor. H&E staining, x100) bb.. The same lesion in
sonographic image.
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than 25 mm, histopathologically benign solid mas-
ses, atypic hemangiomas, adenomas, and calcified
and predominantly cystic lesions.

Prothrombin time (PT), activated partial throm-
boplastin time (aPTT), international normalized
ratio (INR), and number of thrombocytes were mo-
nitored in all of the patients. Patients with high
risk of bleeding were included into the study after
normalization of coagulation parameters.  

All biopsies were taken by the same radiologist
with the assistance of two residents in their se-
cond and fourth years of education. Biopsies were
performed after local dermal anesthesia, with an
18-gauge Tru-cut needle and automatically trigge-
red biopsy gun with Toshiba Nemio 20 and Appli-
o ultrasound scanner (Toshiba Medical Systems
Co, Ltd, Tokyo, Japan) equipped with a 3.5 - 5
MHz convex probe. The specimen length of the

Tru-cut needle was 17 mm and the movement dis-
tance was 22 mm.

The biopsy specimens were obtained from periphe-
ral and central zones of the liver masses. We ac-
cepted that the inner 2/3 part of the lesion was
central and the outer 1/3 was peripheral zone, and
peripheral specimens also had to include the tran-
sition zone, between the lesion and normal liver
parenchyma (Figure 2a,b,c and d). The central
part illustrates that the specimen can be taken
only from the mass (Figure 3a,b,c and d). After ob-
taining biopsy from these two locations, patients
were kept under observation by the radiologist in
the operating room for 4 hours for possible compli-
cations. We classified all complications into two
groups as major and minor (11). Major complicati-
ons were described as hemorrhage, bile leakage,
biliary peritonitis, hemobilia, pneumothorax, sep-

FFiigguurree  22..  aa.. The artwork of Tru-cut biopsy needle and schematic outlook of biopsy; note that the needle passes from normal parenchy-
ma, border zone between the mass and parenchyma and the mass, bb.. Sonographic image of  the hypoechoic solid masses in liver
parenchyma; the largest measured 26x25 mm, cc.. Ultrasonically guided biopsy sampling from the peripheric part of the lesion dd.. The
sample: note that the lesion and parenchyma can be differentiated.
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tic shock, and death. Minor complications included
transitional pain and epigastric discomfort.

Histopathological Evaluation

After obtaining biopsy specimens from both cen-
tral and peripheral zones of the masses, speci-
mens were placed in different Eppendorf tubes fil-
led with formol and sent to the Pathology Depart-
ment; all materials were evaluated by the same
pathologist. All biopsy materials were stained
with hematoxylin-eosin (HE). Some materials that
were appropriate for immunohistochemical study
were selected. Immunohistochemistry was perfor-
med on formalin-fixed, paraffin-embedded tissue
sections, 5-micrometer in thickness. All of the me-
tastatic masses were stained for cytokeratin (CK)
7, 19 and 20, polyclonal carcinoembryonic antigen
(CEA), thyroid transcription factor-1 (TTF1), and

HMB 45. Immunohistochemistry for glypican 3
and HepPar1 were performed on Tru-cut biopsies
including HCC (13-15).

Statistics

Scale variables were presented as mean±standard
deviation (mean±SD). Statistical analysis was ma-
de using McNemar test, and inadequate biopsy
sample rates of the two different locations were
compared. A p value <0.05 was considered statis-
tically significant. The Statistical Package for the
Social Sciences (SPSS) (for Windows, release
12.0.0 standard version) software was used for
statistical evaluations.

RESULTS

Between June 2007 and March 2011, malignant
solid focal liver lesion Tru-cut biopsies were per-

FFiigguurree  33..  aa.. The artwork of Tru-cut biopsy needle and schematic outlook of biopsy: note that needle only takes sample from the le-
sion, bb.. Ultrasonically guided biopsy sampling from the central part of the lesion cc..  Sonographic image of biopsy performance from
central part of the lesion, dd.. Histopathologic imaging of the lesion was consistent with metastatic adenocarcinoma, (H&E, x100).
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formed with US guidance in 50 males and 38 fe-
males, totally 88 patients, in the Interventional
Radiology Department. Their mean age was 57±
13 (range: 28-79) years.

The mean size of biopsy material was 43.9 mm
(range: 30-89 mm). Forty patients had 1 lesion and
the others had ≥2; in the latter patients, biopsy
was obtained from the largest lesion. According to
the histopathological analysis, 76 (86.3%) central
biopsies and 86 (97.7%) peripheral biopsies were
diagnostic. This difference between the two locati-
ons was statistically highly significant (p=0.0063,
McNemar Test). In centrally located biopsies, the
diagnostic sensitivity was 88% (n=37) in HCC and
84.7% (n=39) in metastatic lesions. These rates
were 97.6% (n=41) in HCC and 97.8% (n=45) in pe-
ripherally located biopsies. 

According to immunohistochemistry studies, there
were 42 (47.7%) HCCs and 46 (52.3%) metastases.
All of the 46 metastatic tumors were stained by
CK, and primary pathologic diagnoses were repor-
ted as follows: 10 lung adenocarcinoma, 15 breast
adenocarcinoma, 16 gastrointestinal tract, 4 pros-
tate, and 1 malignant melanoma (Figure 4).

Complications were evaluated as epigastric dis-
comfort in 5 patients and transient pain in 5 pati-
ents, and were reported as minor complications
(11.3%). There was no major complication in this
study. Thus, the complication rate was only
11.3%. Necrotic tissue sample was determined in
the lesions that were larger than 4 cm, and most-
ly in metastatic lesions. 

In one patient, both the peripheral and central bi-
opsy samples were insufficient for a pathologic di-
agnosis, with only steatosis specified pathologi-
cally (Figure 5), and the biopsy was repeated. 

DISCUSSION

Despite developments in imaging modalities and
laboratory tests, histopathologic assessment is
still essential for the definite diagnosis. Thus, US-
guided Tru-cut liver biopsy maintains its diagnos-
tic value currently. Although the diagnostic sensi-
tivity rate has increased over time, it remains only
92% with the conventional methods. According to
our experiences, we observed that, for large lesi-
ons, the diagnostic sensitivity rate was decreased
due to central necrosis. In this study, we found the
diagnostic sensitivity as 97.7% and 86.3% in perip-
herally and centrally located biopsies, respecti-
vely. In addition, the sensitivity rates were found
as 88% for HCC and 84.7% for metastases in cen-
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trally located biopsies. In peripheral biopsies, the-
se rates were 97.6% in HCC and 97.8% in metas-
tatic masses (Table 1).

FFiigguurree  44..  Distribution of definitive diagnoses of metastases.
HCC: Hepatocellular carcinoma. GI: Gastrointestinal tumors.
MM: Malignant melanoma.

FFiigguurree  55..  Grade 2 macrovesicular steatosis in the liver parench-
yma, H&E, x100

Studies in the literature Diagnostic sensitivity (%)
Jakobsen et al. 80

Cochand et al. 69

Bedenne et al. 81

Lin et al. 89

Dusenbery et al. 85

Wu et al. (CEUS group) 99

Wu et al. (Classic US group) 92

CEUS: Contrast-enhanced ultrasonography. US: Ultrasonography
method without contrast enhancement.

Table 1. Diagnostic sensitivity of liver biopsies in
the other studies
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To our knowledge, the diagnostic sensitivity of li-
ver mass biopsies ranges between 69% and 92% in
the literature (1-5). These values are relatively
better than our results related to centrally located
biopsies, but in peripherally located biopsies, we
found better sensitivity rates than in the literatu-
re. These better results may be associated with
the experience of the practitioner, exclusion of pre-
dominantly cystic lesions, and the selective appro-
ach for the masses. According to the literature,
random biopsies are recommended in patients
with solid liver masses. Additionally, in other stu-
dies, it is recommended to obtain a biopsy speci-
men preferably in the center of the mass in ran-
dom biopsies due to concern for missing/inadequa-
te material. 

Sparchez et al. (16) reported the diagnostic sensi-
tivity of Tru-cut biopsy as 95.3% in their study,
which they made with contrast enhancement US.
Another author, Wu et al. (17), reported this valu-
e as 98.7%. According to these studies, biopsies

which were made with contrast enhancement ha-
ve sensitivity values closer to those of our periphe-
rally located biopsies than the random biopsies. It
is also clear that contrast enhancement US has a
risk of toxicity and increases the cost; however, pe-
ripheral biopsy sampling is a cost-effective method
without risk of toxicity and major complications. 

The limitations of this study were exclusion of be-
nign lesions, lesions smaller than 25 mm and pre-
dominantly cystic masses. We excluded the small
lesions because of possibility of minimal or no nec-
rosis. 

In conclusion, peripheral biopsy approach in Tru-
cut biopsies of liver lesions has better sensitivity
rates for histopathologic diagnosis compared to
the centrally located and random biopsies as des-
cribed in the literature. We thus suggest that pe-
ripheral sampling of focal malignant liver masses
must be performed to decrease the repetition of bi-
opsy and to prevent a delay in the diagnosis. 
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