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hallenging Case of Rapid Progressive Kaposi Sarcoma

After Renal Transp
lantation

Diagnostics by FDG PET/CT

Stefan Reuter, MD, Alexis Vrachimis, MD, Sebastian Huss, MD, Eva Wardelmann, MD,
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: De-novo malignancy is a serious posttransplant complica-

e the incidence of Kaposi sarcoma (KS) is low, the time for

sis is early after renal transplantation. Typically, it can be

because of the classical skin lesion. We herein report an

se of rapid progressive KS without skin lesions in a 52-year-

t leading to death within 8 months after kidney transplanta-

striking case illustrates the usefulness of [18F]2-fluoro-2-

lucose positron emission tomography/computed tomography

strating the cause of unexplained deterioration of patient’s

Early identification of KS is critical because early (modifica-

erapy can substantially improve patient’s prognosis.
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emission tomography.

INTRODUCTION
erein report the exceptional case of a patient who
d because of very early, disseminated Kaposi
(KS) without skin lesions after allogeneic kidney
tation. The unusual course as well as the absence
eous metastases led to a challenging diagnostic
of the patient. Moreover, KS developed under an
uppressive regimen using mechanistic target of
in (m-TOR) inhibition which is considered to be

(3–8 n
ing fo
C vir
negat
absce
impro
hemo
after
gastro
physi
nodes
proca
reacti
ltimately, [18F]2-fluoro-2-
on emission tomography/
T) allowed diagnosis of

creatinin
lactate
135–255
(hemoglo
lymphoc
1.26–3.3
erence
epidermi
from the
Figure 1
(PCR)
Clostridi
revealed
shown b
reactive
ed fluid
complain
nosuppre
stopped
coughing
excluding

7, 2014.
SR, HP); Department of Nuclear
agk-Institute of Pathology (SH,
ermany.
it€atsklinikum M€unster, Medizini-
r. 1, D 48149 M€unster, Germany

he Deutsche Forschungsgemein-
ion Fund of the University of

to disclose.
ealth | Lippincott Williams &
e distributed under the Creative
se 4.0, which allows others to
even for commercial purposes, as
new creations are licensed under

1, September 2014
n Pavenst€adt, MD
ated malignancy and might therefore be
d early in the management of patient at risk.

THE CASE
52-year-old white with end-stage renal failure
y to rapid progressive glomerulonephritis presented
s after first renal transplantation with undulating
ute gastroenteritis, axillary abscesses, and a strong
of his general state. Laboratory results revealed

ytopenia (108� 103/μL, reference range
� 103/μL), anemia (hemoglobin 87 g/L), acidosis,
ract infection with Enterococcus faecalis, as well as
dney injury. Immunosuppressive induction therapy
tacrolimus, everolimus, steroids, and basiliximab
maintenance treatment (ATHENA study protocol)

of tacrolimus (3–5 ng/mL), everolimus
L), and prednisolone 5mg/day. Laboratory screen-
ytomegalovirus, Epstein–Barr virus (EBV), hepatitis
parvo B19, and human immunodeficiency virus was
Antibiotic therapy was commenced and the
were surgically drained. The patient’s general state
, he was without fever, and thrombocytes and
bin increased while creatinine decreased.Two months
harge, the patient was hospitalized because of acute
eritis, sepsis, and acute kidney injury again. On
examination, no suspicious skin lesions or lymph
ere noted. Laboratory analyses showed increased
onin (2.9 ng/mL, reference range <0.5 ng/mL), C-
protein (10.5mg/dL, reference range <0.5mg/dL),
e (2.2mg/dL, baseline creatinine 1.5mg/dL), and
dehydrogenase (328U/L, reference range

U/L). Blood differential count revealed anemia
bin 80 g/L), thrombocytopenia (60� 103/μL), mild
ytopenia (0.95� 103/μL, reference range
5� 103/μL), and monocytosis (1.84� 103/μL, ref-
range 0.29–0.95� 103/μL). Staphylococcus

dis was isolated from multiple blood cultures and
relapsed axillary abscess (shown by asterisk in

B). Moreover, EBV polymerase chain reaction
testing was slightly positive (354 IU/mL) and
um difficile was identified in the stool. Sonography
splenomegaly (18� 7.6 cm, also seen in CT,

y asterisk in Figure 1A) and cervical as well as
inguinal lymph nodes (�2.3 cm). Treatment includ-

replacement and antibiotics. As the patient
ed of progressive intolerance of everolimus, immu-
ssive therapy was modified (everolimus was

and tacrolimus was reduced). Persisting fever and
led to the performance of CT of the thorax
everolimus-induced pneumonitis and showing
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FIGURE 1. Slices of fluorodeoxyglucose PET combined with computed tomography (A: CT; B: PET; C: fusion of PET/CT). Besides a
splenomegaly (yellow asterisk) a very intensive uptake was measured in nearly all lymph node stations. In particular, pathologic [18F]
2-fluoro-2-deoxy-D-glucose accumulation was detected in cervical, axillary, mediastinal, paraaortic, and inguinal lymph nodes (red
asterisks) ute
PET¼pos
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ry emphysema and multiple enlarged but calcified (iliac

as well as in the tongue, thyroid, and lung (MIP–PET). CT¼ comp
itron emission tomography.
al and hilar lymph nodes. Interestingly, the
condition improved, but persisting thrombocytope-
nemia led us to puncture and biopsy the bone marrow

as well a
develope
patient re

. Timeline of the Diagnostic Workup

fter Renal
ntation Complains

Fever, abscess Laboratory t
tract infe

Sonography:
Gastroenteritis, sepsis, tongue ulceration Laboratory t

lymphope
Sonography:
Thoracic CT
Bone marrow

Fever, malaise Laboratory t
PET/CT: can
Lymph node

Death of patient

mputed tomography, EBV¼Epstein–Barr virus, PCR¼ polymerase chain

w.md-journal.com
t biopsy). Toxic or infectious bone marrow suppression

d tomography, MIP¼maximum intensity projection,
s folic acid deficiency was suspected. Later, the patient
d dysphagia due to a bleeding tongue ulceration. The
covered slowly and was discharged. Two weeks later,

Key Findings in Tests

ests: thrombocytopenia, acute kidney injury, urinary
ction, negative virological testings
axillary abscess
ests: acute kidney injury, anemia, thrombocytopenia,
nia, positive EBV PCR
splenomegaly
: pulmonary emphysema
biopsy: toxic or infectious bone marrow suppression

ests: acute kidney injury, anemia, thrombocytopenia
cer of unknown origin with multiple metastases
specimen: Kaposi sarcoma

reaction, PET¼ positron emission tomography.
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FIGURE 2. Histological evaluation of an inguinal lymph node (gross specimen, A) revealed only residual lymphatic tissue (low power
10�, B) and showed a diffuse endothelial neoplasm with scattered lymphocytes and plasma cells. Mild cytologic atypia was noted
(high pow HV-
establishe
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ent developed fever, massive thrombocytopenia
/μL), and acute kidney failure. Further diagnostics
combined PET/CT with FDG. Besides of the very
uptake measured in nearly all lymph node stations, in
cervical, axillary, mediastinal, paraaortic, and inguinal,
ogical uptake was documented in the tongue, thyroid,
(Figure 1B and C); the uptake pattern was indicative
gnancy (coronal slice of CT, maximum intensity
(MIP)–PET, and fused coronal slice of FDG–PET/

tirpation of an inguinal lymph node (shown by
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for ex
tious
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the se
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er 40�, C). Immunohistochemistry for HHV-8 showed intense H
d (40�, D). HHV-8¼human herpesvirus-8, KS¼Kaposi sarcoma.
in Figure 1B) revealed fast proliferating KS. The considere
tian
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died before palliative chemotherapy with
cin could be started.

DISCUSSION
ough extremely rare (incidence below 1% within
after renal transplantation), KS has been described
early (mean time to diagnosis: 426 days after renal
tation).1,2 KS is a vascular low-grade malignant
at is associated with human herpesvirus-8 (HHV-8)
.3 Interestingly, in our patient, HHV-8 staining of
h node was positive, whereas serum PCR was
(Figure 2B). It typically manifests in mucocutane-
such as the skin or the oropharyngeal mucosa, in

odes, and in visceral organs, most frequently in the
ry and gastrointestinal tract. In our patient, typical,
ple, lymph nodes, and atypical manifestations, for
thyroid, were seen (only 5 cases worldwide).4 In
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al in metastatic disease), KS often proves to be a
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maging studies, unspecific systemic manifestations,
ple, anemia, thrombocytopenia, and fever, or infec-
plications, for example, abscesses, diarrhea, EBV
on, urinary tract infection, or sepsis, especially in
g of our immunocompromised host. Awareness of
avoid delayed or potential misdiagnosis with

us consequences. In our patient, the combination of
and immunosuppression promoted the development
Notably, KS occurred under maintenance therapy
m-TOR inhibitor (everolimus). m-TOR inhibition is
d to be effective for the treatment of KS because it
giogenetic by reduction of vascular endothelial
actor secretion and inhibition of formation of tumor
re.5

can be clearly visualized as areas of intense FDG
n a PET scan (Figure 1B). As bone marrow biopsy
s were unspecific in KS, unexplained cytopenias
ead to further work-up.6 Thus, FDG–PET imaging
dvantageous in the management of patients with
s malignancy or unclear inflammatory/infectious
7 FDG–PET provides noninvasive whole-body
cs considerably assessing the extent of the disease
for both staging and restaging), that is, for the

of further sites involved yet uncovered by
onal diagnostic methods. It might, therefore, be
d early in the management of patient at risk to
nderlying disease (for timeline of the diagnostic
and for key findings, see Table 1). Herein,
d FDG PET/CT ultimately allowed diagnosis of

8 nuclear positivity and the final diagnosis of KS was
ated malignancy. However, because of the late
KS on the time of diagnosis, it was too late for
of chemotherapy.
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