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Case Report
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Abstract: Hepatosplenic Gamma Delta T cell ymphoma (yOHSTL) is a rare, highly aggressive, and rapidly lethal T cell
lymphoma which manifests 8F-FDG PET/CT findings that can mimic benign conditions. Patients with ydHSTL pres-
ent with unexplained symptoms of a hematologic malignancy like the B symptoms of lymphoma including weight
loss, fevers, and night sweats, as well as, splenomegaly and hepatomegaly. Thrombocytopenia, anemia, or neutro-
penia are also common due to spleen, liver and bone marrow involvement. The peripheral blood, however, typically
does not show abnormal T cells. The clinical and *¥F-FDG PET/CT findings are presented for 3 patients with yOHSTL.
Patients with yOHSTL may have a normal 8F-FDG PET/CT or an *F-FDG PET/CT with any combination of the three
findings: splenomegaly with intense FDG uptake; hepatomegaly with increased FDG uptake; and diffuse, increased
FDG uptake in the bone marrow. Importantly, lymphadenopathy is usually absent, and most patients show mor-
phologically normal lymph nodes with normal FDG uptake. Due to the aggressive nature of the disease, yOHSTL
is a critical diagnosis to consider in patients who present with clinical signs of suspected hematologic malignancy
and variable *®F-FDG PET/CT findings. The absence of lymphadenopathy and normal FDG uptake in lymph nodes
are typical pertinent negative findings that differentiate yOHSTL from other lymphomas. A bone or liver biopsy is
frequently necessary to establish the diagnosis and should be recommended.
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Introduction 9-12]. Patients may commonly present with B

symptoms of lymphoma including fever, weight

Hepatosplenic Gamma-Delta T-Cell Lymphoma
(YOHSTL) is a very rare, highly aggressive, and
rapidly lethal T-cell lymphoma [1-4]. In a multi-
center study performed in 2008, yoHSTL
accounted for only 1.4% of the total number of
peripheral T-Cell and natural Kkiller/T-cell
Lymphomas, which are themselves rare forms
of non-Hodgkin’s Lymphoma [5]. yOHSTL is
largely therapy resistant although some studies
demonstrate improved mortality rates with
intense induction chemotherapy and allogenic
bone marrow transplantation [6, 7]. Studies
demonstrate a devastating overall 5-year sur-
vival rate of 7% and a median survival time of
16 months [5, 8].

yOHSTL typically occurs in younger men (68%)
with a median age of onset of 34 years [5,

loss, and night sweats as well as fatigue,
abdominal pain, and sometimes jaundice [9,
10]. Physical exam findings include splenomeg-
aly and hepatomegaly in 50% of patients [9].
Lymphadenopathy is typically absent on exam
[10]. Laboratory findings include pancytopenia
as well as elevated alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alka-
line phosphatase, and lactate dehydrogenase
[10]. Twenty percent of patients with yOHSTL
have a history of chronic immune suppression
related to solid organ transplant and autoim-
mune disorders [12]. A few reported cases sug-
gest an association with Epstein-Barr virus [14].
18F-FDG PET/CT findings may be non-specific
and variable. Characteristic findings include
splenomegaly with increased FDG uptake, hep-
atomegaly with increased FDG uptake, and dif-
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Figure 1. 59-year-old man with yOHSTL at initial presentation. Coronal *8F-
FDG PET/CT fusion (A) and 8F-FDG PET (B) demonstrating splenomegaly
with normal FDG activity in the liver, spleen, and bone marrow. Axial *F-FDG
PET/CT fusion (C) and *8F-FDG PET (D) demonstrating splenomegaly and nor-
mal FDG activity in the liver, spleen, and bone marrow.

fusely increased FDG uptake in the bone
marrow.

The purpose of this study is to review the clini-
cal presentation and imaging findings of
yOHSTL, a rare and aggressive lymphoma that
can mimic benign conditions on imaging and
potentially delay diagnosis.

Case 1
A 59-year-old man with no past medical history

presented with light stools, dark urine, jaun-
dice, and abdominal pain. Computed tomogra-
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phy (CT) of the abdomen, rig-
ht upper quadrant ultrasound
(US), and HIDA scan were
reported to be unremarkable,
and the patient was dis-
charged home.

A month later, the patient pre-
sented with persistent jaun-

1-’_‘,,_ dice, 20-pound weight loss,
&2 new abdominal swelling, and

3' edema. The patient was pan-

Y cytopenic (WBC 2.2 K, hemo-
‘ globin 10.2 K, platelet count
31 K) and had transaminitis

(ALT 165; AST 190), hyper-

bilirubinemia (total bilirubin

10.8), and elevated alkaline

phosphatase (130). Ultraso-

und demonstrated spleno-

" megaly and ascites. 8F-FDG

PET/CT demonstrated spleno-
megaly with normal FDG
activity of the liver (SUV__
2.8), spleen (SUV__ 2.1), and
lymph nodes (Figure 1).

Transjugular liver biopsy dem-
onstrated extensive T-cells
with positive CD3, CD20, CD7,
and T1A1 expression and
negative CD5 expression,
compatible with hepatosplen-
ic T-Cell Lymphoma. Bone
marrow biopsy were consis-
tent with liver biopsy results
and subsequent flow cytome-
try showed that 12% of T-cells
expressed TCR Gamma/Delta
chains.

Despite two regimens of chemotherapy (Cyc-
lophosphamide and Prednisone; ASHAP [Adri-
amycin, Solumedrol, High-dose Ara-C, Plati-
num]), the disease progressed, and the patient
died two months after diagnosis.

Case 2

A 20-year-old man with a history of G-6-PD defi-
ciency and sickle cell trait, presented with
fatigue, malaise, decreased appetite, palpita-
tions and elevated blood pressure (BP
170/100). On exam, the patient was hyperten-
sive (193/116) and had splenomegaly and
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Figure 2. 20-year-old man with ySHSTL. Initial presentation (coronal *¥F-FDG
PET/CT fusion (A) and *8F-FDG PET (C); axial *¥F-FDG PET/CT fusion (E) and
18F-FDG PET (G)) and follow up (coronal *8F-FDG PET/CT fusion (B) and *F-
FDG PET (D); axial *8F-FDG PET/CT fusion (F) and 8F-FDG PET (H)). Note
improving splenomegaly and lower FDG uptake in spleen after treatment,
correlating with temporary clinical improvement.

scattered petechiae. Labora-
tory data demonstrated leu-
kopenia (white blood cell
count 3.1 K), thrombocytope-
nia (platelet count 28 K), and
transaminitis (AST 83; ALT
100). CT of the abdomen and
pelvis demonstrated spleno-
megaly. The patient was fol-
lowed for four weeks for sus-
pected infectious mononuc-
leosis and chronic hemolysis
due to G-6-PD deficiency.

A transjugular liver biopsy
was performed for worsening
transaminitis and demonstra-
ted T-cell lymphoma, suspici-
ous for hepatosplenic T-cell ly-
mphoma (CD3+, CD2+, CD7+,
CD5-, T1A1 unsatisfactory).
Subsequent bone marrow
biopsy demonstrated mature
T-cell lymphoma with flow
cytometry showing abnormal
T-cell population with TCR of
gamma/delta subtype, com-
patible with ydHSTL.

18F-FDG PET/CT was perfor-
med at baseline and on two
subsequent follow up visits
(Figure 2). The initial 8F-FDG
PET/CT showed an enlarged
spleen with diffuse and focally
increased FDG activity (SUV__
3.6) as well as diffusely in-
creased FDG activity in the
bone marrow (SUV__ 3.8).
The liver (SUV__ 2.2) and
lymph nodes were normal.

After chemotherapy (EPOCH
[Etoposide, Prednisone, Onco-
vin, Cyclophosphamide, Hy-
droxydaunorubicin] and DHAP
[Dexamethasone, High dose
cytarabine, cisplatin]), the pa-
tient was clinically in rem-
ission. Subsequent !8F-FDG
PET/CT demonstrated decrea-
sed FDG activity in the spleen
(SUV__ 2.9)and diffuse bone
marrow activity (SUV__ 3.3).
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Figure 3. 70-year-old man with yOHSTL. Initial presentation with spleno-
megaly and diffuse, increased FDG activity in the spleen and bone marrow
(coronal *8F-FDG PET/CT fusion (A) and *8F-FDG PET (C); axial **F-FDG PET/
CT fusion (E) and *¢F-FDG PET (G)). Follow up with newly developed diffuse,
increased FDG activity in the liver, with persistent increased spleen and
bone marrow FDG uptake (coronal *8F-FDG PET/CT fusion (B) and *®F-FDG
PET (D); axial *F-FDG PET/CT fusion (F) and *¥F-FDG PET (H)).

Case 3

A 70-year-old man with past medical history of
diabetes mellitus type Il and hypertension pre-
sented with a one week history of progressive
fatigue, fever, hypotension, imbalance, and
weight loss. Physical exam demonstrated sple-
nomegaly and initial laboratory work up showed
pancytopenia (white blood cell count 2.4 K,
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hemoglobin 11.3 K, platelet
count 51 K). CT of the chest,
abdomen, and pelvis showed
splenomegaly.

Bone marrow biopsy showed
atypical intermediate to large
T-cells with positive CD3 and
CD7 expression constituting
20-30% of total -cellularity.
Phenotypically abnormal gam-
ma-delta T-cells constituted
14% of the cell population.
CD4, CD5, CD8, and CD20
expression were predominant-
ly negative.

BF-FDG PET/CT was perfor-
med at baseline and showed a
markedly enlarged spleen with
diffusely increased '€F-FDG
uptake (SUV__ 9.0) and dif-
fuse *¥F-FDG uptake in the
bone marrow (Figure 3).

After 1 month of EPOCH che-
motherapy, the patient experi-
enced worsening pancytope-
nia, fever and hypotension,
concerning for disease pro-
gression. Subsequent 8F-FDG
PET/CT showed an interval
increase in size of the spleen
without change in *F-FDG up-
take (SUV . 9.0) and diffuse
increase in 8F-FDG uptake in
the liver (SUV__ 5.4 compared
to SUV__, 3.1 previously), dem-
onstrating an imaging corre-
late to clinically rapidly pro-
gressing disease (Figure 3).
There was diffuse *8F-FDG
uptake in the bone marrow
and again no evidence of
hypermetabolic lymphadenop-
athy. Persistent disease pro-
gression was noted despite a
cycle of R-ESHAP chemotherapy (Rituximab,
Etoposide, Solumedrol, high dose Cytarabine,
Platinum). The patient was referred to palliative
care and home hospice care.

Discussion

Myeloproliferative Disorder constitutes a group
of clonal hematopoietic stem cell disorders that
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lead to increased bone marrow production of
cells belonging to the granulocytic, erythroid,
and megakaryocytic lineage [15, 16]. ¥F-FDG
PET/CT may demonstrate diffusely increased
bone marrow uptake, splenomegaly with in-
creased FDG uptake, and hepatomegaly with
increased FDG uptake [17].

Granulocyte-macrophage colony-stimulating fa-
ctor (GM-CSF) is a bone marrow stimulant
administered to patients treated with cytotoxic
chemotherapy. Multiple studies have shown
that GM-CSF increases glucose metabolism in
macrophages and can lead to diffusely
increased FDG uptake in the bone marrow and
spleen [18].

Multiple nonspecific infectious and inflamma-
tory processes have shown increased FDG
uptake in the body. While not entirely known,
some believe that the increased FDG uptake in
the bone marrow in the setting of fevers, bacte-
remia, or viral infections may be due to interleu-
kin dependent upregulation of glucose trans-
porters [19].

To our knowledge, the only prior report of
yOHSTL imaging with FDG PET/CT showed dif-
fuse increased activity in the spleen, liver and
bone marrow [20]. Our cases, however, show a
variable pattern of FDG uptake at initial diagno-
sis and after chemotherapy. Our 3 cases also
illustrate the diagnostic challenges posed by
YOHSTL, due to the variability in presentation
that makes it a difficult disease to categorize
amongst the better understood lymphomas
[21]. Firstly, our patients represent a wide
range in age (20-70 years) although literature
suggests that this disease process typically
affects younger men. Secondly, the three
patients present with varied and vague symp-
toms, some of which do not classically corre-
late with that of T-cell lymphoma. Thirdly, the
18F-FDG PET/CT findings are also varied and
only one of the three patients demonstrated
the classic imaging findings of yOHSTL.

In case 1, imaging findings demonstrated only
splenomegaly and otherwise normal FDG activ-
ity, mimicking a pattern of benign disease pro-
cesses. Despite the normal FDG PET findings,
the patient rapidly progressed despite chemo-
therapy and expired within 2 months of diagno-
sis. In case 2, the initial splenomegaly and
increased FDG activity in the spleen responded
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with a decrease in size and FDG uptake that
correlated with clinical response to chemother-
apy. In case 3, the splenomegaly and increased
FDG activity in the spleen persisted after thera-
py and the interval development of abnormal
increased FDG uptake in the liver correlated
with clinical progression.

Conclusion

In summary, the clinical presentation and imag-
ing findings in these 3 cases were not specific.
However, yOHSTL is a critical diagnosis to con-
sider in patients who present with clinical signs
of suspected hematologic malighancy and vari-
able '8F-FDG PET/CT findings including the
more characteristically described pattern of
splenomegaly and increased FDG uptake in the
liver, spleen, and bone marrow. Rapid diagno-
sis after liver or bone marrow biopsy may influ-
ence treatment. Improvement or worsening in
FDG PET/CT in the liver or spleen could poten-
tially aid in assessing response to therapy.
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