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Successful treatment of Gorham–Stout syndrome
in the spine by vertebroplasty with cement
augmentation
A case report and literature review
Shuzhong Liu, MDa, Xi Zhou, MDa, An Song, MDb, Xiangyi Kong, MDc, Yipeng Wang, MDa, Yong Liu, MDa,∗

Abstract
Rationale: Gorham-Stout syndrome in the spine is extremely rare, and there is no standard curative management thus far. The
objective of this article is to report a very rare case of Gorham-Stout syndrome of the lumbar and sacral spine with chylothorax and
chyloperitoneum successfully treated by combination of vertebroplasty with cement augmentation and medication treatment. We
described the clinical characteristics and postoperative therapy of the patient, and reviewed all of the published cases of Gorham-
Stout syndrome of the lumbar and sacral spine.

Patient concerns: A 31-year-old man presented with increasingly serious abdominal distention and back pain. MRI showed
massive bony destruction of the spine and pelvis. CT and ultrasonography demonstrated massive ascites and mild hydrothorax.

Diagnoses: We believe this is the first report of a case of Gorham-Stout syndrome with both chylothorax and chyloperitoneum.

Interventions: Chest and abdominal cavity puncture was performed for symptomatic relief and the test results confirmed
chylothorax and chyloperitoneum. Tissue biopsy and percutaneous vertebroplasty at L5 were performed and the postoperative
pathology together with symptoms and examinations were reported to be consistent with Gorham-Stout syndrome. Subsequently,
we administered combination medical treatment consisting of interferon-a-2b, zoledronic acid and calcitriol.

Outcomes: At the 1-year and 2-year follow-up visit, he had nearly full complete remission and reported palliative back pain.
Moreover, the amount of pleural and peritoneal fluid was successfully reduced gradually.

Lessons: Vertebroplasty by cement augmentation may be a treatment option for patients with Gorham-Stout Syndrome in the
spine who cannot undergo appropriate surgery or decline open surgery. This represents a safe and minimally invasive approach to
sustainably relieve pain and stabilize vertebral bodies with Gorham-Stout syndrome in the spine.

Abbreviations: b-CTX = b-crosslaps, CT = computed tomography, IL-6 = interleukin-6, MRI = magnetic resonance imaging,
PET/CT= positron emission tomography-computed tomography, PTH= parathyroid hormone, T1WI= T1-weighted image, T2WI=
T2-weighted image, VEGF-A = vascular endothelial growth factor-A.
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1. Introduction characteristics of GSS were first described by Jackson in 1838,
Gorham–Stout syndrome (GSS) is an extremely rare disorder that
presents with focal or massive bony destruction.[1–3] The
Editor: N/A.

SL, XZ, and AS contributed equally to this work.

The authors declare no conflicts of interest.
a Department of Orthopedic Surgery, b Department of Endocrinology, Key
Laboratory of Endocrinology, National Health and Family Planning Commission,
c Department of Neurosurgery, Peking Union Medical College Hospital, Peking
Union Medical College and Chinese Academy of Medical Sciences, Beijing,
China.
∗
Correspondence: Yong Liu, Department of Orthopedic Surgery, Peking Union

Medical College Hospital, Peking Union Medical College and Chinese Academy
of Medical Sciences, No. 1 Shuaifuyuan Wangfujing, Beijing 100730, China
(e-mail: liuyong_pumch@126.com).

Copyright © 2018 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the terms of the Creative
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is
permissible to download, share, remix, transform, and buildup the work provided
it is properly cited. The work cannot be used commercially without permission
from the journal.

Medicine (2018) 97:29(e11555)

Received: 15 March 2018 / Accepted: 26 June 2018

http://dx.doi.org/10.1097/MD.0000000000011555

1

and were further clarified by Gorham and Stout in 1955.[2,4] We
are presenting a detailed analysis of Gorham–Stout syndrome
involving the lumbar and sacral spine with chylothorax and
chyloperitoneum in a patient, and no report of GSS presenting in
this manner has been documented thus far. Our focus is to
emphasize the importance of considering GSS as a diagnosis and
guiding the clinical, radiological, and histological features and
proper treatment of GSS in the spinal region. Written informed
consent was obtained from the patient for publication of this
article. A copy of the written consent is available for review by the
editors of the Medicine. Because this article does not involve any
human or animal trials, there is no need to conduct special ethic
review and the ethical approval is not necessary.
2. Case presentation

In 2015, a 31-year-old otherwise healthy man presented to our
institution with increasingly serious abdominal distention and
back pain. In history of present illness, the patient stated he has
been experiencing a progressive back pain, a gradual decrease in
muscle strength in his bilateral lower extremities, as well as
worsening numbness for approximately 7 years, the pain in his
back was alleviated with rest and hot compresses. On physical
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Figure 1. A, B, Sagittal plane of the MRI scan revealed bony destruction of L4, L5 and sacrum appeared high signal intensity on T2 images and low signal intensity
on T1 images. C, D Transverse plane of the MRI scan showed bony destruction of L4, L5 and sacrum appeared high signal intensity on T2 images.
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exam, examination of strength demonstrated a 5-/5 at right leg
and 5-/5 at left leg. Sensory examination was significant for
decreased sensation in both legs. His reflex was weakened at
patella and ankle bilaterally. Ataxia and hyperexplexia were
absent. Cranial nerves, mini mental, and the rest of the
neurological exam showed no abnormalities. Routine laboratory
tests were ordered, including complete blood count, electrolytes,
liver and kidney function tests, tumor markers and bone
metabolites. Laboratory results revealed a parathyroid hormone
(PTH) level of 67.9pg/mL (normal: 12.0–65.0pg/mL), a 1, 25-
hydroxyvitam D3 level of 6.50pg/mL (normal: 19.6–54.3pg/
mL), b-crosslaps (b-CTX) level of 1.020ng/mL (normal: 0.26–
0.512ng/mL), and other results were at the normal range.
Magnetic resonance imaging (MRI) showed massive bony

destruction of the lumbar and sacral spine as well as pelvis
(Fig. 1). Computed tomography (CT) and ultrasonography
demonstrated massive ascites and mild hydrothorax as well as
cystic lesions in the spleen (Fig. 2). Chest and abdominal cavity
Figure 2. A–F, Transverse plane of the computed tomographic scans rev

2

puncture were performed for symptomatic relief and the test
results confirmed chylothorax and chyloperitoneum. Further-
more, a positron emission tomography-CT (PET/CT) scan
revealed multiple osteolytic lesions of the L4, L5, sacrum, and
pelvis girdle (Fig. 2). Based on these findings, GSS with
chylothorax and chyloperitoneum was considered.
In brief, percutaneous vertebroplasty at L5 were performed

according to the original surgical plan. For the posterior
approach, we used C-arm for perspective positioning, L5
vertebral lesion was identified as surgical target, and the L5
pedicle puncture point was located. Then 2% lidocaine was used
for local infiltration anesthesia, and the puncture needle was
inserted through the cannula. Under the C-arm fluoroscopy, the
L5 vertebral lesion was penetrated through the left pedicle of the
L5, and pink turbid fluid gushed through the percutaneous
puncture cannula during operation (Fig. 3 A, B). Then we send
out the pink turbid fluid for pathological examination. Bone
cement for vertebroplasty was introduced. Under the perspective,
ealed massive bony destruction of the lumbar and sacral spine, pelvis.



Figure 3. A, B Pink turbid fluid gushed through the percutaneous puncture cannula during operation. C, D, Postoperative posteroanterior and lateral radiographs
of the spine.
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the 10.0mL cement of L5 was slowly pushed through the putter,
and the biopsy passage was closed. Fluoroscopy confirmed the
good dispersion of bone cement. The operation was successful
and intraoperative bleeding was about 10 mL. The result of the
chyle test for the puncture fluid was positive. No malignant cells
were found in the puncture fluid. Postoperative posteroanterior
and lateral radiographs of the spine showed cement augmenta-
tion was satisfactory (Fig. 3 C, D).
Histopathologic examination, including immunohistochemi-

cal staining, was performed, and the diagnosis of GSS was made
according to the Heffez criteria.[3] Microphotograph showed
dilated lymphatic channels in hyperplastic fibrous connective
tissue with lymphocytic infiltrate among the trabeculae (Fig. 4).
Figure 4. Pathologic histology of spinal specimens. A, Pathological histological exa
edema and dilated lymphatic channels with magnification 40 �. B, Microphotogra
Microphotograph showed dilated lymphatic channels and vessels in hyperplasti
Immunohistochemistry of the lesion showed D2-40 strongly positive staining
immunostaining is positive. (Immunoperoxidases, original magnification 40 � and 1
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Immunohistochemistry of the lesion showed D2–40 strongly
positive staining of lymphatic endothelial cells in the dilated
lymphatic channels. Pathological result was positive for D2–40,
CD3, CD34, and CD20 indicating proliferation of endothelial-
lined blood vessels and lymphatic vessels in crushed bone tissue.
Biopsy samples were negative for S-100, AE1/AE3, CD4, CD38
and CMV, with 1% Ki-67 positive nuclei. No cellular atypia,
inflammatory cell infiltration, or osteoclasts were seen. The
postoperative pathology together with symptoms and examina-
tions were reported to be consistent with GSS.
Oneweek after the operation, the visual analogue scale score of

his back pain improved to 0 to 1 point compared to the
preoperative status, 4 to 5 points. On physical exam, the patient
mination showed hyperplastic fibrous connective tissue, intercellular substance
ph showed osseous tissue was broken down with magnification 100 � (C, D).
c fibrous connective tissue (H&E, original magnification 40 � and 100 �). E,
of lymphatic endothelial cells in the dilated lymphatic channels. F, CD34
00 �). No cellular atypia, inflammatory cell infiltration or osteoclasts were seen.

http://www.md-journal.com


Liu et al. Medicine (2018) 97:29 Medicine
showed basically normal sensation to pin-prick and fine-touch of
bilateral lower extremities and exhibited a 5/5 strength in the
lower extremities. Moreover, his reflex returned to normal at
patella and ankle bilaterally. Subsequently, we administered
combination medical treatment consisting of interferon-a-2b,
zoledronic acid and calcitriol for a year, the amount of pleural
and peritoneal fluid was successfully reduced gradually. At the 1-
year and 2-year follow-up visit, he had nearly full complete
remission and reported palliative back pain. There were no
complications during the perioperative period. The patient chose
not to undergo another operation of vertebroplasty with cement
augmentation at sacrum tentatively because he was nearly
asymptomatic at present.
3. Discussion

GSS is an extremely rare disorder characterized by clinical and
radiological disappearance of bone by proliferation of non-
neoplastic lymphatic, vascular or fibrous tissue.[4,5] No report of
GSS of spine with both chylothorax and chyloperitoneum has
been documented in literature, andGSS of spine were still short of
imaging proof. To identify previously reported cases of GSS in
spine, PubMed was searched using the keywords,“Spine,” and,
“Gorham-Stout syndrome,”which yielded 9 results of GSS of the
lumbar and sacral spine.[6–14] References from these articles were
reviewed but yielded no additional results. As we present a rare
case of GSS located in the lumbar and sacral spine, an effort was
made to search for similar cases published ever (Table 1).[6–14]

Typical manifestations of a patient suffering from GSS of spine
include local pain, swelling of the affected region, low back pain,
pathologic fracture, paresthesia, functional impairment, and
paralysis.[5,15] Although the clinical course of GSS is reported to
be self-limited, the complications of GSS can be potentially
fatal.[15] For example, chylothorax that has been reported to be a
severe complication of GSS can dramatically influence the
respiratory function or even deadly dyspnea.[16] Chyloperito-
neum is a rare complication that can cause abdominal distention
in certain patients with GSS.[5,15] Chylothorax and chyloper-
itoneum may occur due to the affected thoracic or lumbar
skeleton by the extension of lymphangiectasia into the pleural
cavity, intraperitoneal space, or by direct invasion of the thoracic
duct.[5,15] However, the specific pathogenesis of chylothorax and
chyloperitoneum has not been fully elucidated in literature, to
date. Additionally, cystic lesions in visceral organs, pathologic
fracture, spinal region involvement, paraplegia due to spinal cord
compression, cerebrospinal fluid leakage and meningitis due to
the involvement of the skull have also been reported in
literature.[5,15,17–19]

To date, laboratory tests may give clinicians additional
information for early diagnosis and proper treatment. Several
studies have shown that growth factor vascular endothelial
growth factor-A (VEGF-A) and cytokine IL-6 can be elevated in
the peripheral circulation of patients with GSS and that the level
of these biomarkers can significantly decrease following effective
treatment.[5,15,20–22] Recently, in a prospective study of 12 GSS
patients by Liu et al,[22] erythrocyte sediment rate, serum alkaline
phosphatase, and serum b-CTX level were moderately increased
or decreased in some patients. Under these circumstances, a
combination detection of novel biomarkers to monitor disease
activity of GSS may provide more diagnostic, prognostic or
predictive information for clinicians to diagnose and choose
treatment options. In our patient, laboratory test results showed a
high PTH level, a low 1, 25-hydroxyvitam D3 level, and a high
4

b-CTX level. We think the results are closely related to the
process of bone resorption and bone remodeling, but the specific
mechanism behind the abnormal results is still to be explored. A
few cases of GSS in spine have been documented in literature,
thus there is still short of imaging proof. On imaging, a diagnostic
role could be played by plain radiographs, CT and MRI in
previous case reports.[23–25] Based on x-ray, CT, and MRI, bone
scintigraphy is frequently used to indicate the skeletal abnormal-
ity. The more accurate technique of SPECT/CT scan or 18F-FDG
PET/CT scan is currently employed to detect early lesions of
GSS.[26] Imaging studies play a crucial role in the management
decision making, and can also demonstrate the occurrence of
spinal cord compression and pathological vertebral fracture. The
“gold-standard” to diagnose GSS relies on pathological findings.
Histopathologically, GSS is characterized by an architecture of
abnormal proliferation of non-neoplastic lymphatic, vascular or
hyperplastic fibrous connective tissue without cellular atypia,
inflammatory cell infiltration or osteoclasts.[3,5,22]

Despite the fact that GSS is considered as benign disorder, it
may have an unpredictable prognosis and severe complications.
Due to its rarity and unclear etiology, its treatment is still an entity
in research, although several therapeutic options have been
proposed during the last decades. So far, the treatment of GSS
includes the following major categories: medication therapy,
radiation therapy, surgery and targeted therapies.[6–16,27–30]

Only one case of GSS treated with vertebroplasty by cement
augmentation has been reported.[13] In 2015, Carbó described
a 10-year-old boy with GSS in spine treated by balloon
vertebroplasty with polymethylmethacrylate filler. Balloon
vertebroplasty was performed at L3 and L4, and his progress
remains satisfactory 4 years after surgery.[13] To most patients
in suspicion of GSS, bone tissue biopsy is necessary to obtain
bone tissue specimens. In patients with GSS in the spine,
surgical treatment are recommended if severe low back pain,
pathologic fracture, paresthesia, functional impairment and
paralysis occur.[6–14] To date, surgical management of GSS of
spine has remained under evaluation, with no standard criteria.
We described the case of GSS in lumbar and sacral spine that
underwent vertebroplasty with cement augmentation. In our
case, we originally planned to perform a 2-stage surgery
considering the possible risks such as cement leakage into the
canal and subsequent spinal cord compression. After verte-
broplasty at L5 was performed, the symptom was successfully
controlled with back pain relief and increased strength of
bilateral lower limbs. Thus, the patient chose not to undergo
another operation of vertebroplasty with cement augmentation
at sacrum tentatively because he was nearly asymptomatic. This
might be a useful strategy to achieve rapid and sustained
neurological improvements for patients with GSS involving the
spine and the pelvis. Although there were no complications
associated with vertebroplasty in our case, the safety of this
approach still needs to be confirmed in further studies with
larger sample sizes and longer follow-up periods. One
postoperative complication was cement leakage into the canal
and subsequent spinal cord compression.[31] Surgical extent,
cement volume, and postoperative complications are critical
factors that need further investigation. Surgery is also
performed to stabilize and reconstruct affected regions of the
skeleton once the disease appears to be unstable or neurological
deficits occur, especially in the lower spinal region. Verte-
broplasty by cement augmentation may be a proper treatment
option for patients with GSS who cannot undergo appropriate
surgery or decline open surgery.
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[12] Adler F, Gupta N, Hess CP, et al. Intraosseous CSF fistula in a patient
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4. Conclusion

In conclusion, this is the first report of GSS in the spinal region
with chylothorax and chyloperitoneum in a patient. Although
uncommon, GSS of the spine should be part of the differential
when the patient presents with atypical symptoms. Combination
of vertebroplasty with cement augmentation and postoperative
medical treatment is a definite therapy of choice.
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