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Chemotherapy-Related Gallbladder Visualization in
a 99mTc-HMDP SPECT/CT Bone Scan

Juliette Bozzetto, MD,* Sophie Lancelot, PharmD, PhD,*Þ and Francesco Giammarile, MD, PhD*þ

Abstract: Nonosseous uptakes are occasionally found on bone scintigraphy.
Most of them are easily explained by current pathophysiological mechanisms
(metastatic calcifications, metabolic process, or extravascular accumulation of
radiopharmaceutical) or current artifacts. Other unusual findings are still
unexplained.We report 1 didactic case of incidental gallbladder uptake on bone
scan. Additional single-photon emission computed tomography-computed to-
mography (SPECT/CT) imaging was performed to better characterize abnor-
mal location. The significance of this serendipitous uptake is not clearly
established. This finding could be due to altered distribution induced by the
chemotherapy regimen and is not the result of intrinsic gallbladder disease.
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FIGURE 1. A 49-year-old woman with rectum adenocarcinoma had undergone posterior pelvectomy resection in August 2011
followed by postoperative adjuvant chemotherapy using oxaliplatin and folic acid because of lymph node metastases. During
her course of therapy, she developed liver metastases and received another chemotherapy regimen made up of folinic acid,
fluorouracil, and irinotecan, plus bevacizumab in March 2012. Nine months later, she complained of her pelvis and knees.
Whole-body bone scan was performed, after i.v. injection of 320 MBq (8.7 mCi) of 99mTc-hydroxymethylenediphosphonate
(HMDP), to image bone abnormalities that could explain these symptoms. The patient received a course of chemotherapy 2 days
before the examination. Anterior (A) and posterior (B) zoom from a whole-body bone scan showed focus of increased bony uptake
within the body of 11th thoracic vertebra. The bone scan did not reveal other suspicious bone uptakes especially within
the pelvis and knees. However, unexpected and unusual diffuse uptake is noted in the right upper quadrant abdominal, in the
gallbladder area.1Y3



FIGURE 2. SPECT/CT imaging was performed to localize and accurately characterize planar abnormalities in 3 dimensions. Images
confirmed tracer uptake in the body of the 11th thoracic vertebra and showed its heterogeneous aspect without patent
morphological characteristics suspicious for metastases on CT scan. No additional foci of abnormal 99mTc-HMDP uptake were
identified on the remainder of the skeleton. Otherwise, axial (A) and coronal (B) SPECT, CT, and fused SPECT/CT images depicted
intense, homogenous, and diffuse uptake within the gallbladder lumen. Radiopharmaceutical (HMDP) quality control revealed no
radiochemical impurities. Ten other patients received doses from the same vial on the same day with normal distribution. This
incidental accumulation of 99mTc-HMDP could be readily explained by metabolic pathway such as chronic lithiasis.4 Furthermore,
bevacizumab is known for hepatotoxicity or other digestive side effects, such as gallbladder inflammation or perforation; however,
the patient presented no evidence of toxicity.5 However, images did not reveal calcified or inflamed gallbladder wall.
Besides, abdominal CT images depicted known liver metastases. The mechanism of gallbladder excretion of derivatives of
99mTc-diphosphonates is unknown and rare.6,7 There are many factors that can alter the normal biodistribution of the
radiopharmaceutical and lead to its extraosseous localization. Some authors have suggested a mechanism linked to increased
interstitial pressure associated with liver metastases.8 In our case, this option seems impossible because of the low-volume
metastases, and we believe that gallbladder excretion of 99mTc-HMDP could be due to an iatrogenic alteration of
radiopharmaceutical by chemotherapeutic agents.


