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Tc-SC lymphoscintigraphy and SPECT/CT
findings in a case report of Gorham–Stout disease
presenting with chylothorax and bone pain
Yuanyuan Jiang, MDa,b, Guozhu Hou, MDa,b, Wuying Cheng, MDa,b,∗

Abstract
Rationale:Gorham–Stout disease (GSD) is a rare disorder characterized by multiple osteolytic lesions, sometimes complicated by
chylothorax. The aim of this case report is to introduce a very rare case of Gorham–Stout syndrome, which involved several bones
along with chylous pericardial and pleural effusions detected by 99mTc-sulfur colloid (SC) lymphoscintigraphy and single photon
emission computed tomography/computed tomography (SPECT/CT).

Patient concerns: A 15-year-old girl presented to our hospital complaining of shortness of breath and bone pain.

Diagnosis: The CT showed multiple osteolytic lesions, left-sided pleural effusion, and pericardial effusion. 99mTc-SC
lymphoscintigraphy showed discontinuation of thoracic duct and tracer accumulation on the left side chest. SPECT/CT revealed
increased radioactivity uptake in pleural, pericardial effusions, and some thoracolumbar spines. Diagnostic thoracentesis to identify
the nature of pleural effusion and histopathology of biopsy in the right femoral to that of the bone lesion were performed. Based on the
clinical information, histopathologic, and radiographic findings, the diagnosis of GSD was made.

Interventions: The patient received thoracic duct ligation and bisphosphonates treatment.

Outcomes: After receiving thoracic duct ligation and bisphosphonates treatment, the patient’s symptoms of bone pain and
dyspnea were relieved, and the pericardial and pleural fluid was diminished dramatically. At the 3-month and 9-month follow-up visit,
the patient had nearly complete remission without any complication.

Lessons:The 99mTc-SC lymphoscintigraphy and SPECT/CT could provide significant value assessing the lymphatic abnormity and
evaluating the extent of disease, therefore aiding to guide decision making in the clinic.

Abbreviations: GSD = Gorham–Stout disease, HMS = hereditary multicentric osteolysis, SPECT/CT = single photon emission
computed tomography/computed tomography, 99mTc-SC = 99mTc-sulfur colloid.
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1. Introduction

Gorham–Stout disease (GSD), also known as vanishing bone
disease or massive osteolysis, is a rare disorder of hyperplasia of
vascular or lymphatic capillaries within bone.[1–3] The 1st
description of “vanishing bone disease”was reported by Jackson
in 1838. In 1954, Gorham described a case report with the
condition of “disappearing bones.”[4,5] As the endothelial cells
proliferate, they aggressively yet painlessly invade the surround-
ing bone as results of resorption and replacement with
angiomatous tissue.[6] This disease can affect multiple skeletal
regions, such as spine, pelvis, ribs, scapula, and the facial
skeleton.[7]

The extraosseous condition is characterized by cortical erosion
and surrounding soft-tissue involvement.[8,9] The chylous
pericardial and pleural effusions can complicate the disease
and lead to death in severe cases.[10–12] The medical treatment for
GSD includes anti-osteoclastic medications (bisphosphonates),
radiotherapy, thoracic duct ligation, interferon, and cement
augmentation.[13] In this report, we show a case of Gorham
disease involving thoracic spine with chylous pericardial and
pleural effusions detected by 99mTc-sulfur colloid (SC) single
photon emission computed tomography/computed tomography
(SPECT/CT).
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Figure 1. 99mTc-sulfur colloid (SC) lymphoscintigraphy and single photon emission computed tomography/computed tomography (SPECT/CT). (A) Sagittal CT
showed multiple osteolytic lesions. (B) Anterior spot view of chest by 90 minutes revealed abnormal increase of 99mTc-SC uptake in the left hemithorax and
discontinuation of the thoracic duct. (C) Axial SPECT/CT image confirmed 99mTc-SC accumulating in the pericardial space and left thoracic cavity.
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2. Case report
We present a 15-year-old girl complaining of chest pain, fever,
dyspnea for 10 years, lower limb pain, and lameness for 1 year.
Laboratory tests in our hospital showed that parathyroid hormone
was normal, beta-C-terminal telopeptide was elevated, and all
kinds of bacteria, fungi, and other infections were negative. CT
examination showed multiple bone destructions in cervicothora-
cic, lumbosacral, clavicular, scapula, ribs, iliac, and femoral bones,
accompanying with pleural and pericardial effusion (Fig. 1A). She
received diagnostic thoracentesis and the analysis of pleural
effusion identified chylothorax. Pathologic and histologic exami-
nation of right femoral indicated that osseous tissue was replaced
by hyperplastic fibrous connective tissue. The result of the biopsy
was consistent with the research of Johnson, which implied
intraosseous capillaryproliferationbeing replacedbyfibrous tissue
in the later stage of GSD.[14] Based on the clinical information,
histopathologic and radiographic findings, the diagnosis of GSD
was established. Then, 99mTc-SC lymphoscintigraphy and SPECT/
CT were performed to assess the doubtable lymphatic abnormity.
Lymphoscintigraphy of the chest was obtained at 90minutes
after subcutaneous injection of 111MBq/0.5mL 99mTc-labeled SC
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into the 1st interdigital spaces of both feet. Lymphoscintigraphy
of the chest (90minutes) showed discontinuation of the
thoracic duct and abnormal tracer accumulation on the left side
chest, suggesting the injury to the thoracic duct leading to the
chylothorax (Fig. 1B). SPECT/CT revealed increased radioactivity
uptake in pleural, pericardial effusions, several ribs, and
thoracolumbar spines (Fig. 1C). The patient received the treatment
of bisphosphonates and thoracic duct ligation surgery after the
diagnosis of GSD was clear, then the pleural and pericardial
effusion disappeared, and the symptoms of dyspnea and bone
pain were also relieved. At the 3-month and 9-month follow-up
visits, the patient had nearly complete remission without any
complication.

3. Discussion

The GSD is a rare disorder characterized by massive osteolysis,
with the cause attributed to bone-replacing abnormal capillary
proliferation early in the disease or fibrous hyperplasia in the later
stage.[15,16] The diagnosis of Gorham disease mainly depended
on radiologic findings of affected bones and histopathologic
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results. Primary osteolysis was classified into 5 sorts:
hereditary multicentric osteolysis (HMS) with dominant trans-
mission, HMS with recessive transmission, non-HMS with
nephropathy, Winchester disease, and GSD.[18,19] Different from
the other previously mentioned primary osteolytic diseases, GSD
is neither nephropathy nor associated with hereditary.[20,21] The
clinical presentation and complications of GSD depend on the
affected bone and invasion to surrounding tissues.[22]

Only about 200 cases of GSD have been reported to date.
Although all bones in the body can be affected, the most
commonly seen localizations are the skull, pelvis, shoulder girdle,
lower, and upper extremities.[8,20] Occurrences in the spine,
jawbone, ribs, and sternum have also been reported.[19,23]

Involvement of the thoracic skeleton such as thoracic spine, ribs,
and scapula can lead to chylous pericardial and pleural effusions
(as was the case for our patient), resulting in the associated
symptoms such as dyspnea and chest pain. The formation
mechanism of chylothorax might be a direct extension of
lymphangiectasia into the pleural cavity or invasion of the
thoracic duct.[24] The mortality rate of GSD is high and the
prognosis is poor in patients complicated with chylothorax.[12]

The appearance of chylothorax was always fatal with death
resulting from respiratory insufficiency, malnutrition, lympho-
penia, and superimposed infection.[25]

The conjunction of clinical information, radiologic findings,
and pathologic result led to a diagnosis of GSD. 99mTc-SC
lymphoscintigraphy combining with SPECT/CT was then
performed to evaluate the possible lymphatic malformation,
which other radiologic examinations failed to identify. Lympho-
scintigraphy revealed distinct discontinuation of thoracic duct,
and radioactivity uptake in left-side chest, which further
confirmed the existence of chylothorax. To acquire more
information about the chest and bone abnormalities, SPECT/
CT was conducted. Besides radioactivity accumulation in pleural
and pericardial effusions, multiple foci of increased tracer uptake
distributed in pleura, several ribs, and vertebras were seen on
SPECT/CT imaging. The results of lymphoscintigraphy and
SPECT/CT hinted that the occlusion of thoracic duct and possible
lymphatic hyperplasia in pleura and thoracic bones could be
responsible for the generation of chylothorax. Deveci et al
reported a case with multiple osteolytic lesions and bilateral
chylothorax, the patient’s lymphatic dysplasia was identified by
MRI. Thoracic duct ligation and pleurectomy were then
performed, while the patient poorly responded to these therapies
and died of respiratory failure and sepsis.[11] Noda et al described
a case with chylothorax and successfully detect the lymphatic
leakage with classical lymphangiography using lipiodol. After
receiving supradiaphragmatic ligation of the thoracic duct, the
patient was relieved of pleural effusions and there was no sign of
recurrence in the follow-up.[26] Compared to the oil-soluble
nature of lipiodol used for lymphangiography, the radiotracer
used for lymphoscintigraphy is water soluble and cannot cause
pulmonary embolism.[27] To our knowledge, this is the 1st case
reporting the use of 99mTc-SC lymphoscintigraphy and SPECT/
CT in evaluating the lymphatic anatomy abnormality, which is
significantly important for the determination of therapy strategy.
We believe that 99mTc-SC lymphoscintigraphy combined with
SPECT/CT was a valuable method in evaluation of disease
extension and especially identifying the lymphatic malformation.
As mentioned earlier, chylothorax is a very serious complica-

tion which has an adverse impact on both prognosis and
survival.[10] At present, treatment options for GSD complicated
with chylothorax mainly includes radiation therapy, thoracic
3

duct ligation, pleurectomy, and bisphosphanates. The num-
bers of radiosensitive proliferating endothelial cells could be
decreased dramatically when escalating doses of radiation was
used. Duffy et al reported a case of Gorham syndrome with
chylothorax treated successfully with radiation. Patients whose
source of chylous leakage was not clear were appropriate
candidates for radiation therapy, as the case Duffy et al
described.[28] In our case, the range of disease was wide, the
application of radiation therapy may cause many long-term side
effects which lower the quality of patient life. After 1 round of
bisphosphanates treatment, fever and cough were under control,
while symptoms associated with chylothorax and bone pains still
remained. Then the patient received a thoracic duct ligation
surgery, after which chylous pericardial and pleural effusions
soon disappeared. In the study of Tie et al, 7 of 11 patients with
chylous pleural effusions were cured after having thoracic duct
ligation surgery.[24] Surgical intervention is very essential,
without which approximately 64% patients with chylothorax
will progress to death ultimately.[28]
4. Conclusion

We reported a case of GSD with multiple bone destructions,
chylous pericardial, and pleural effusions. 99mTc-SC lympho-
scintigraphy and SPECT/CT played a crucial role in the
identification of lymphatic malformation and disease extension,
aiding the management decision making in the clinic. To our
knowledge, this is the 1st report of Gorham–Stout disease with
chylous pericardial and pleural effusions detected by 99mTc-SC
SPECT/CT lymphoscintigraphy.
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