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Abstract

We present a case of a 65 years-old male with sickle cell mutation and beta-thalassemia (Hb S/β-Thal), who had whole-body 
bone scan evaluation for osteomyelitis. The examination revealed high radiopharmaceutical uptake in the left abdomen. Further 
evaluation with hybrid single photon emission computed tomography/computed tomography  (SPECT/CT) showed calcification 
of approximately the entire spleen, in the context of sickle cell anemia. This report highlights the role of SPECT/CT in such cases.
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Introduction

Thalassemias denote a mixed grouping of genetic disorders that 
result from a decreased synthesis of alpha or beta chains of hemo-
globin (Hb). Depending on the alpha or beta hemoglobin deletion, 
the abnormality is called alpha or beta-thalassemia [1, 2]. Sickle 
cell anemia results from a mutation in the beta-globin gene that 
creates the abnormal Hb S hemoglobin. Approximately 20 million 
people around the world are diagnosed with sickle cell anemia 
(SCA). In some countries, the diagnosis of sickle cell disease is per-
formed immediately after birth, which leads to early management 
and relative reduction of morbidity and mortality [3]. Combination 
of sickle cell mutation and beta-thalassemia (Hb S/β-Thal) exhib-
its similar clinical manifestations like sickle cell disease [4].

Whole-body bone scintigraphy (BS) with Technetium-99m-meth-
ylen bisphosphonate (MDP) is a very sensitive imaging method for 
various reasons and in various diseases to assess bone metabolism 
and bone remodeling, including SCA or variant patients [5–11]. 
When BS demonstrates abdominal uptake in SCA patients [11], 
then further imaging with SPECT/CT is recommended for anatomical 
verification and further evaluation of the extra-osseous finding [6].

In this report, we present a case of a patient with Hb S/β-Thal 
who underwent BS to rule out osteomyelitis, during which an ex-
tra-osseous radiotracer uptake was imaged in the left abdominal 
area, most likely representing spleen uptake. A subsequent 
SPECT/CT verified the spleen uptake which was due to spleen 
calcification.

Case report

A 65-year-old patient with known Hb S/β-Thal and the sub-
acute onset of pain in the left mandibular area was referred to 
Nuclear Medicine Laboratory, for a three-phase BS, to rule out 
possible mandibular osteomyelitis. The patient was injected 
with intravenous 740 MBq (20 mCi) of MDP, followed by three 
phases of BS. During the first phase, serial scans were obtained 
during the first 2–5 seconds post-injection; The second phase 
included scans acquired 5 min post-injection that evaluated 
the inflammatory nature of the lesion; the third phase obtained 
after 3 hours assessed the bone turnover of the lesion [12]. The 
mandibular BS was unremarkable, since all three phases were 
negative, and thus, the diagnosis of osteomyelitis was ruled out. 
From the evaluation of the rest of the skeleton, it was observed 
extra-osseous mixed (moderate and high) radiotracer uptake in 
the left upper abdomen consisted with possible spleen uptake 
(Fig. 1). A hybrid SPECT/CT imaging was followed that revealed 
a completely calcified spleen (Fig. 2). Thus, the radiotracer uptake 
seen in the spleen during the BS was due to its calcification in the 
context of sickle cell anemia.

https://orcid.org/0000-0002-6468-0768
https://orcid.org/0000-0002-2184-4945
mailto:professor.fotopoulos@yahoo.com


71www.journals.viamedica.pl/nuclear_medicine_review

Konstantinos Sakellariou et al., Hybrid bone SPECT/CT reveals spleen calcification in sickle cell mutation and beta-thalassemia

Clinical 
vignette

Discussion

The BS is a very accurate imaging study to rule out osteomyeli-
tis in patients with SCA or Hb S/β-Thal exhibiting bone pain [13, 14]. 
Increased spleen uptake of 99mTc-methylene diphosphonate on a BS 
may occur because of various conditions [11]. In patients with SCA 
or Hb S/β-Thal, BS may show increased osteoblastic activity in the 
skeleton due to bone marrow hyperplasia. Increased splenic uptake 
in patients with SCA or Hb S/β-Thal, as in our case, may be due 
to splenic infarction followed by calcifications [10]. In such cases, 
further imaging with SPECT/CT improves the diagnostic accuracy 
and provides anatomical information [6].

In conclusion, in adult patients with SCA or Hb S/β-Thal, MDP 
BS and SPECT/CT can identify spleen calcification possibly related 
to previous splenic infarction. Furthermore, in cases of not known 
disease, if BS reveals unusual extra-osseous radiotracer uptake, 
SPECT/CT should be performed, so a combination of anatomical 
and functional information may determine the accurate diagnosis.
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Figure 1. Posterior view in bone scintigraphy showing extra-osseous 
radiotracer uptake in the left upper abdomen (arrows)

Figure 2. (A) Coronal images; (B) axial images; (i) computed tomography (CT); (ii) single photon emission computed tomography (SPECT); (iii) 
(SPECT/CT). Single photon emission computed tomography/computed tomography  (SPECT/CT) exam confirms the radiotracer activity seen in 
bone scintigraphy in the left upper abdomen area showing splenic uptake (arrows)
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