
Abstract. – OBJECTIVE: This study was to
determine whether Image-Guided Percutaneous
Liver Biopsy (IGPLB) is a safe and accurate pro-
cedure in patients with Hepatosplenic Gamma-
Delta T-Cell Lymphoma (HSTCL) characterized
by hepatosplenomegaly, and provide a rapid
and safe diagnostic approach in this rare group
of patients with a generally poor outcome. 

PATIENTS AND METHODS: We report five pa-
tients who underwent IGPLB for an initial diag-
nosis of HSTCL, in whom diagnosis by bone
marrow biopsy and blood smear had failed. The
patients presented with fever of undetermined
origin, fatigue, night sweats and abdominal pain.
Percutaneous liver biopsies were performed fol-
lowing location of the puncture point under the
guidance of computed tomography (CT) or ultra-
sonography (US).

RESULTS: CT and US can detect prominent
hepatosplenomegaly without significant lym-
phadenopathy. IGPLB, assessed by immunohis-
tochemical and molecular pathological analy-
ses, was then performed without complications,
which resulted in the diagnosis of HSTCL and
facilitated treatment in a timely manner. 

CONCLUSIONS: IGPLB is a safe and accurate
procedure in patients with suspected underlying
malignant lymphoma characterized by he-
patosplenomegaly, especially in those without
readily accessible tissue amenable to biopsy.

Key Words:
Image-Guided Percutaneous Liver Biopsy (IGPLB),
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Introduction

Hepatosplenic Gamma-Delta T-cell Lym-
phoma (HSTCL) is a rare hematological neo-
plasm and accounts for approximately 3% of all
T-cell lymphoma subtypes in the United States,
2.3% in Europe, and 0.2% in Asia1-4. HSTCL is a
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diagnostic challenge and a treatment-resistant
lymphoid neoplasm characterized by primary ex-
tranodal proliferation of neoplastic cells with
typical intrasinusoidal infiltration of the bone
marrow, liver and spleen, resulting in marked he-
patosplenomegaly and peripheral blood cytope-
nia. In non-Hodgkin lymphomas (NHLs), the liv-
er is less involved than the lymph nodes, bone
marrow and spleen, with the majority of sec-
ondary dissemination in advanced disease rather
than primary hepatic involvement5,6. However, in
HSTCL there is a high frequency (80-88.2%) of
liver involvement2,7.

As pathological examination is thought to be
the standard diagnostic strategy in the clinical
setting, obtaining timely and sufficient materials
from accessible tissues by bone marrow, liver,
spleen or lymph node biopsy is extremely signif-
icant as prompt diagnosis can improve the clini-
cal outcome of malignancies2,5. Traditionally,
bone marrow biopsy is regarded as the gold stan-
dard in the diagnosis of HSTCL, as bone marrow
involvement is seen in 72% of patients at diagno-
sis5. However, the accurate diagnosis of malig-
nant lymphoma in those without identifiable in-
dications using bone marrow biopsy or blood
smear is difficult, which prompted us to try other
accessible methods for the diagnosis of this dis-
ease. HSTCL is characteristically associated with
sinusoidal or sinusal infiltration of the liver and
the spleen by malignant cells. The utility of liver
biopsy as a diagnostic method has been shown to
be safe and accurate with a high diagnostic yield
if no alternative tissue is amenable to biopsy2,3,7,8.

Based on the above findings and the presence
of prominent hepatosplenomegaly, we performed
IGPLB in our patients suspected of having ma-
lignant lymphoma who had negative bone mar-
row biopsy or blood smear results. The diagnosis
of HSTCL was established in all patients. There-
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Case 1 Case 2 Case 3 Case 4 Case 5

Age/gender 21/male 22/male 28/male 21/female 15/female
Diagnosis HSTCL HSTCL HSTCL HSTCL HSTCL
Clinical features
Fever + + + + +
Fatigue + – – – –
Abdominal pain – + – – –
Night sweat + + – – –
Weight loss – – – – –
Loss of appetite and nausea. – – – – –
B-symptoms + + + + +
Hepatic insufficiency
CT imaging
Hepatomegaly + + + + +
Splenomegaly + + + + +
HIV/HBV/HCV/EBV infection – – – – –
Blood pancytopenia + + + + +
Bone marrow First/second –/– –/– –/+ –/– –/+
Liver biopsy + + + + +
Hepatic sinusoidal infiltration + + + + +

Table I. The clinical and peripheral laboratory characters.
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fore, an early awareness that IGPLB is a safe and
accurate procedure in patients suspected of hav-
ing malignant lymphoma is necessary for correct
diagnosis.

Overall, this work demonstrated that IGPLB is
a safe and accurate procedure in patients with
suspected underlying malignant lymphoma char-
acterized by hepatosplenomegaly, and provides a
rapid and safe diagnostic approach in this rare
group of patients with a generally poor outcome.

Patients and Methods

Based on the Hospital Information System
(HIS), we retrospectively searched for patients
with a definite diagnosis of lymphoma by liver
biopsy at a single center between January 2005
and June 2014. Following careful screening, the
following patients were excluded: those with pre-
viously confirmed HSTCL on initial bone mar-
row biopsy or other biopsies and patients with
sophisticated malignant systema sanguineum dis-
eases or other undistinguishable lymphatic disor-
ders diagnosed by liver biopsy. Liver biopsy
specimens were reviewed (A.R.) and patients
without a diagnosis of lymphoma were excluded.
Thus, five cases of HSTCL following liver biop-
sy were identified and analyzed. According to
the World Health Organization classification of
tumors in hematopoietic and lymphoid tissues,
the diagnosis of lymphoma was confirmed based

on its characteristic clinical, histologic, and im-
munophenotypic features. Staging of HSTCL
was carried out according to the Ann Arbor sys-
tem (1971).

All patients underwent a comprehensive ex-
amination and obtained a specific diagnosis.
First, history taking and physical examination
were performed followed by hematologic and
biochemical evaluations, computed tomography
(CT) or ultrasonography (US) examinations of
the chest and abdomen, bone marrow aspiration,
liver biopsy and then precise techniques for diag-
nosis. 

Percutaneous liver biopsies were performed
following location of the puncture point under
the guidance of computed tomography (CT) or
ultrasonography (US). The patients’ vital signs
were closely monitored, both before and after
liver biopsy, to exclude the possible related com-
plications of arterial embolization or hematoma
due to hemorrhage.

Results

Clinical Manifestations
The clinical and peripheral laboratory charac-

teristics are shown in Table I. The patients were
admitted or transferred to the hematology depart-
ment in our hospital, initially due to various clin-
ical presentations, particularly fever of undeter-
mined origin, fatigue, night sweats and abdomi-
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lowing bone marrow biopsy, liver biopsy was
performed in all patients after location of the
puncture point, due to the presence of marked
hepatosplenomegaly, during which tumor cells
were found to have predominantly invaded the
hepatic sinusoids or portal tracts. We performed
a second bone marrow biopsy in these patients
during the later disease course, and two cases
with positive lymphocyte proliferation were
identified.

Bone marrow biopsy was performed two or
three times in all cases. However, no typical
malignant cells were discovered in the first
bone marrow aspirates. Three cases had active
bone marrow hyperplasia. One had a major pro-
liferation of neutrophils and lymphocytes ac-
counting for 26% of all mature lymphocytes.
One patient had active hyperplasia, in which
malignant lymphoma was suspected due to a
large number of primitive cells in bone marrow
aspirates, but no further abnormal cells were
identified. The remaining patient had hyperpla-
sia on bone marrow biopsy, in which granulo-
cytes accounted for 52% and primitive cells ac-
counted for 70%, with difficulties in separation.
The other 2 cases were characterized by low
bone marrow hyperplasia, in which three series
decreased and three cell morphologies did not
show abnormalities.

Liver Biopsy Results 
Following bone marrow biopsy, IGPLB was

performed in all patients after location of the
puncture point, due to the presence of marked
hepatosplenomegaly, which resulted in the
prompt and accurate diagnosis of HSTCL due to
irregular sinusoidal infiltration by medium-sized
lymphocytes. 

The liver was an accessible site for biopsy,
with or without the identification of space-occu-
pying lesions in the liver. Major complications
were not observed in any of the patients after this
procedure. Combining subsequent Flow Cytome-
try Method (FCM) and immunohistochemistry
technology, the diagnosis of HSTCL was further
defined. In all five patients, we observed the pre-
dominant infiltration of recognizable small- to
medium-size neoplastic cells in the hepatic sinu-
soids. The neoplastic lymphocytes were homoge-
neously and predominantly distributed in the he-
patic sinusoids referred to as a dense infiltrate10

with visible and basophilic nuclei, and mildly
dispersed chromatin. The nucleus was round or
oval, and the cytoplasm showed moderately pale-

nal pain. Our patients seldom exhibited weight
loss. All five patients had persistent fever, ac-
companied by fatigue in two cases, night sweats
in two and abdominal pain in one patient. Fever
in two cases was alleviated in the short-term by
anti-inflammatory treatment; however, fever re-
curred repeatedly. The clinical presentations
were similar to those previously described for
lymphoma. The patients were young, with a me-
dian age of 22 years (15-28 years) at presenta-
tion, and included three males and two females. 

During the initial physical examinations, he-
patomegaly and splenomegaly were common,
and superficial lymph node enlargement was ab-
sent. Peripheral laboratory test results included
hematologic and biochemical parameters such as
blood count, alanine aminotransferase (ALT), as-
partate aminotransferase (AST), albumin, and
lactate dehydrogenase (LDH) levels, and en-
zymes related to blood coagulation or inflamma-
tion. On blood examination, immune-related
pancytopenia was observed in almost all cases,
as shown in Table I. Suppressed hematopoiesis
manifesting as cytopenia may have been due to
hypersplenism, bone marrow infiltration, or cy-
tokines such as interferon-γ released by neoplas-
tic γδ T cells. There were no specific findings of
lymphocytosis in peripheral blood, as this is pre-
sumed to occur in the terminal stage of the dis-
ease accompanied by lymphocytic and blastic
evolution9. The biochemical results included an
elevated LDH level and a range of increases in
ALT and AST due to hepatic dysfunction. Im-
provements in total bilirubin, direct bilirubin and
gamma-glutamyl transpeptidase (GGT) were
found in one patient, which were suspicious for
co-existing biliary disease. 

CT or abdominal US findings were available
for all patients with hepatosplenomegaly. CT
demonstrated multiple, space-occupying lesions
in the liver in four patients, while hepatomegaly
without obvious lesions on CT scanning was de-
tected in one patient. In one case, chest CT iden-
tified inflammation in the right lung, suggesting
respiratory tract infection. We suspected possible
pulmonary tuberculosis prior to accurate diagno-
sis. Considering the subsequent accurate diagno-
sis of HSTL, tuberculosis was excluded. 

During the initial diagnosis of patients with
systemic B symptoms (fever of undetermined
origin, fatigue, night sweats and abdominal
pain) and characteristic hepatosplenomegaly at
our hospital, we initially performed bone mar-
row biopsy, but with unsatisfactory results. Fol-
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staining with obscure cellular borders in patients
with HSTCL. Subsequent TCRγ gene cloning re-
arrangement was performed to support the diag-
nosis in 4/5 patients with HSTCL.

IGPLB was found to be a safe and accurate
procedure in patients with suspected underlying
malignant lymphoma characterized by he-
patosplenomegaly, and none of the patients de-
veloped bleeding complications. All patients ex-
perienced temporary manageable pain treated
with local anesthesia. 

Immunophenotype 
The immunophenotype results are shown in

Table II. In all patients diagnosed with HSTCL,
the lymphoid cells presented CD3, CD3p and
TIA-1 antigen expression, but lacked CD20 and
granzyme B. A negative reaction for TCRβF1
(the marker of αβ T-cells) was detected in all 5
patients, coinciding with the diagnosis of γδ T-
cell lymphoma. The CD56 antigen was frequent-
ly expressed in four cases, and three cases were
positive for CD45, CD16 as well as CD7 antigen.

Discussion

HSTCL was initially reported by Farcet et al11

in 1990 and first incorporated into the Revised
European American Lymphoma (REAL) classifi-
cation system in 1994. HSTCL is regarded as a
distinct rare lymphoma entity of peripheral T-cell
lymphoma (PTCL) derived from a small sub-
group of γδ T-cell receptor-expressing lympho-
cytes. It may be associated with genetic abnor-
malities such as isochromosome 7q (i7q), tri-
somy 8 and loss of the Y chromosome in genetic
analysis and cytogenetic studies12. HSTCL has

an aggressive clinical course, a poor outcome
and poor prognosis. Susceptibility to PTCL, par-
ticularly HSTCL, is observed in patients with im-
munosuppression, especially in those who have
undergone solid organ transplantation and those
with autoimmune disorders, such as inflammato-
ry bowel diseases and rheumatoid arthritis, lead-
ing to a poor prognosis12-14. HSTCL represents a
diagnostic challenge and is a treatment-resistant
lymphoid neoplasm characterized by primary ex-
tranodal proliferation of neoplastic cells with
typical intrasinusoidal infiltration in the bone
marrow, liver and spleen, as well as the skin, oral
mucosa, and kidney during progression13, result-
ing in marked hepatosplenomegaly and peripher-
al blood cytopenia. The diagnostic approach in
this disorder is challenging, due to its extremely
rare occurrence or prevalence, in conjunction
with its propensity to mimic other specific patho-
logical entities, owing to its easily confused clin-
ical presentation, including fever and he-
patosplenomegaly in the absence of overt lym-
phadenopathy and cytopenia. Based on the
above, awareness of HSTCL is of paramount im-
portance and HSTCL must be distinguished from
other entities. Indeed, within the HSTCL hypoth-
esis, a straightforward diagnostic algorithm that
may include the analysis of bone marrow, pe-
ripheral blood, liver and spleen would help
achieve an accurate diagnosis. In the past,
splenectomy was frequently performed for diag-
nostic and therapeutic purposes. However, bone
marrow biopsy, peripheral blood smear and im-
age–guided biopsy of the liver are now per-
formed for diagnostic evaluation. 

In previous studies2,3,13, splenectomy was per-
formed for approximately half of diagnostic or
therapeutic purposes in HSTCL, which was like-
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Case 1 Case 2 Case 3 Case 4 Case 5

Diagnosis HSTCL HSTCL HSTCL HSTCL HSTCL

CD3 + + + + +

CD56 + + + + –

TIA–1 + + + + +

CD20 – – – – –

CD3p + + + + +

CD45 + / + + /

CD16 + – + + /

CD7 + – + + /

CD5 – – + – –

Table II. Immunophenotype in this study.



ly due to the underestimation of bone marrow
and liver examinations. It appears that infiltration
into bone marrow was initially overlooked in
some cases in the present series, but was easily
documented by histological review associated
with appropriate immunostaining13. Although a
few case reports have suggested that splenecto-
my could be important in selected patients, either
in those with extreme forms of splenomegaly-as-
sociated cytopenia, including splenic rupture15,
or in those whose platelet counts increased after
the procedure, making them suitable for further
chemotherapy treatment16, splenectomy has not
been routinely undertaken in patients with HST-
CL since 1995. It is not only a very invasive pro-
cedure, but is also not particularly helpful in the
long-term treatment, as splenomegaly and throm-
bocytopenia can develop due to the involvement
of malignant lymphocytes in the spleen. Throm-
bocytopenia is recognized to result partly from
hypersplenism; however, some reports have
demonstrated that cytokine secretion by neoplas-
tic γδ T cells, such as interferon-γ, may con-
tribute to the suppression of hematopoiesis and
an autoimmune mechanism of γδ T cells could
also explain thrombocytopenia13,17-19. Even in pa-
tients who underwent splenectomy, recurrent
thrombocytopenia paralleled disease progression,
and favors the second explanation13,20. In addi-
tion, the occurrence of consequent thrombo-
cythemia may lead to the misdiagnosis of idio-
pathic thrombocytopenia or other hematological
disorders, along with an increased risk of poten-
tially fatal clot formation3. The post-splenectomy
state is associated with an increased risk of sepsis
due to encapsulated organisms (such as
Haemophilus influenzae and Streptococcus pneu-
moniae)17. Therefore, splenectomy may not be
suitable and could be phased out in patients with
malignant lymphoma.

The high occurrence or prevalence of bone
marrow involvement in HSTCL is well known.
According to the literature, bone marrow in-
volvement in HSTCL is found in 72% of patients
at diagnosis and in 50% of peripheral blood sam-
ples2. Bone marrow biopsy assessed by morpho-
logical and molecular investigations together
with appropriate immunophenotypic analysis, in-
cluding TCRγ rearrangement and flow cytometry
phenotype, is an important part of the initial
evaluation of patients with malignant lym-
phoma13. It typically shows a neoplastic intrasi-
nusoidal infiltration of homogeneous medium-
sized neoplastic lymphoid cells. However, as

bone marrow involvement is usually subtle, it is
difficult to recognize without immunohistochem-
istry, making the accurate diagnosis of HSTCL
from an initial bone marrow biopsy or aspirate
unsatisfactory and sometimes misleading. Stud-
ies have demonstrated that 6/19 (31.5%) positive
bone marrow biopsies have been missed, leading
to misdiagnoses including reactive hypercellular
marrow and chronic myelomonocytic leukemia
at initial examination13. The recognition of lym-
phoma infiltration would be enabled by appropri-
ate solutions that may allow careful histologic
and immunohistologic evaluation of bone mar-
row biopsy specimens, and alternative tissues
amenable to biopsy, such as the liver.

Traditionally, bone marrow biopsy is regarded
as the gold standard in the diagnosis of HSTCL
due to the high occurrence or prevalence of bone
marrow involvement. However, the accurate di-
agnosis of malignant lymphoma in patients with
a negative bone marrow biopsy or peripheral
blood smear, prompted us to identify other acces-
sible methods for the diagnosis of this lym-
phoma. HSTCL is characteristically associated
with sinusoidal or sinusal infiltration of the liver
and spleen by malignant cells. The utility of liver
biopsy as a diagnostic method has been shown to
be safe and accurate with a high diagnostic accu-
racy if no alternative tissue is amenable to biop-
sy2,3,7,8. Based on the above, and prompted by
prominent hepatosplenomegaly, we performed
IGPLB in our patients with suspected malignant
lymphoma who had negative bone marrow biop-
sy or blood smear results, and the diagnosis of
HSTCL was made in all patients. Thus, an early
awareness that IGPLB is a safe and accurate pro-
cedure in most patients with hepatosplenomegaly
and suspected underlying malignant lymphoma
is necessary for correct diagnosis.

Although primary hepatic lymphoma is rare21,
the liver is involved in HSTCL in 88% of pa-
tients; thus, core needle biopsy of the liver can be
used for the diagnosis of lymphoma secondary to
bone marrow biopsy1,5,22,23.

In patients with suspected lymphoma, but
without identifiable indications (negative bone
marrow biopsy or blood smear), liver biopsy can
yield crucial primary diagnostic information14,24.
Successful liver biopsy and the importance of a
positive biopsy increase the outcome of a posi-
tive HSTCL diagnosis and prove that liver biop-
sy is an adequate and feasible procedure for iden-
tifying liver involvement in lymphoma. It can re-
veal a previously unknown lymphoma with the
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aid of immunohistochemistry or TCR rearrange-
ment analysis during the evaluation of a solid he-
patic mass25. In previous studies2,3,5,7,13, liver
biopsy was performed less frequently than
splenectomy and bone marrow biopsy for the di-
agnosis of HSTCL, mainly due to the risks of he-
morrhage, which can easily occur during a blind
biopsy in the absence of imaging guidance. In
most patients who have successfully undergone
liver biopsy, a hepatic involvement of malignant
lymphocytes has been detected, illustrating the
high diagnostic yield of liver biopsy. Liver biop-
sy also has a high diagnostic rate (41.2%) in Chi-
na7. In addition, liver biopsy has significant diag-
nostic value in other lymphoma entities besides
HSTCL. In 64% of cases5, liver biopsy identified
the primary diagnosis of lymphoma in patients
with no positive results following extrahepatic
biopsy or peripheral blood analysis. We found
that a second bone marrow biopsy detected char-
acteristic lymphocytes in several cases (13%), in
which the first bone marrow evaluation failed
due to identify mild infiltration5. 

However, HSTCL is frequently associated
with thrombocytopenia either due to hyper-
splenism, bone marrow infiltration, the release
of cytokines from neoplastic T-cells or to an au-
toimmune mechanism of CD T cells19. The risk
of related post-procedural complications, espe-
cially major hemorrhage and even death, are
still of great importance, making clinicians and
pathologists reluctant to perform a liver biopsy.
The proportion of hemorrhage-related deaths af-
ter liver biopsy was reported to be 0.11%26,27.
Major risks during this procedure could be
avoided with inchoate platelet elevation19. With
the use of functional imaging, including CT, ul-
trasound and 18 F-FDG-PET, and with the tech-
nical improvements by biopsy specialists, the
risk of hemorrhage is reduced, and percuta-
neous liver biopsy can be performed preferen-
tially with expected complications and high di-
agnostic value.

In the present study, no major complications
after percutaneous liver biopsy were observed,
however, several patients complained of slight
abdominal pain for 1 day after the procedure.

Factors statistically associated with bleeding
include baseline platelet counts of less than 60 *
10 9/L and baseline INRs of more than 1.5. Clin-
ically, a biopsy directed at a focal lesion has been
suggested to increase the risk of hemorrhage26.
The contraindications of liver biopsy along with
the patient’s clinical condition should be consid-

ered to avoid major complications. Clinicians
and pathologists should strictly obey the guide-
lines for biopsy practice and highlight bleeding
risk assessment, hemostasis and pre-biopsy as-
sessment of coagulation parameters due to the
high frequency and potential severity of major
hemorrhage. Special consideration should be
paid to patients with thrombocytopenia or dys-
functional platelets with regard to INR levels and
platelet levels before the procedure26,28,29.

We must point out that this study has imper-
fection of selection bias and the number of cases
is small. Moreover, due to the misleading clinical
picture at presentation, an accurate diagnosis is
generally made in an advanced disease stage in
the vast majority of cases. Thus, the development
of rapid and safe diagnostic methods to facilitate
therapy for this deadly disease is essential.

Conclusions 

We consider that the liver is an accessible tis-
sue for biopsy puncture, and IGPLB is a safe and
accurate procedure in patients with suspected un-
derlying malignant lymphoma characterized by
hepatosplenomegaly, especially in those without
readily accessible tissue amenable to biopsy. 
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