
118

ABSTRACT

Gorham’s disease is a rare disorder
characterized by vascular, “lymphangio-
matous” and/or “hemangiomatous” lesions in
bone and surrounding soft tissues. Associated
lymphedema has not been reported and
clinical evolution is unpredictable. Plain
radiographs, CT, MRI, and occasionally bone
scintigraphy, are used to detect the bone and
soft tissues changes. Biopsy is a major
component of the diagnostic process. We
report the findings of serial lymphoscintigraphy
in a young boy with a polyostotic Gorham’s
disease associated with lymphangioma of the
thigh and lower limb lymphedema. In this
patient, lymphoscintigraphy was useful for
diagnosis and follow-up of primary
lymphedema. It provided valuable information
concerning the occurrence, location, and
progression of lymphatic lesions in both bone
and soft tissues.
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Gorham’s disease (GD) is a rare
musculoskeletal disease characterized by the
uncontrolled proliferation of blood vascular
or lymphatic capillaries within bone and
surrounding soft tissue (1-2). GD is associated
with massive osteolysis. In contrast to multi-
centric carpo-tarsal osteolysis for which a
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genetic mutation was identified, there is
actually no report suggesting a genetic
predisposition to GD (3). Relation between
osteolysis and hemangiomatosis was
suggested by Gorham and Stout in 1954 (4).
Lymphatic malformative nature of GD could
be the primary cause of extensive osteolysis
(5). Various terms like Gorham’s disease,
Gorham-Stout syndrome, massive osteolysis,
and vanishing bone disease have been used to
describe this disorder (1). More cases are
described in early adulthood and the disease
usually starts in a single bone and extends 
to the adjacent bones and soft tissues.
Approximately 200 cases have been reported
to date (6).

Imaging methods, particularly radiog-
raphy, computed tomography (CT), and
magnetic resonance imaging (MRI), show
evidence of bone involvement; additionally,
CT and MRI have been utilized to evaluate
soft tissues changes (7-10). Bone scintigraphy
may show increased or decreased isotope
uptake in the affected bone (7-8,10). GD
needs to be distinguished from other causes 
of osteolysis, and the final GD diagnosis is
made by biopsy and immunochemistry with
D2-40 (marker of lymphatic endothelium) (11).

We present a case of GD with lymphe-
dema documented with lymphoscintigraphy.
To the best of our knowledge, this is the 
first report in the literature of abnormal
lymphoscintigraphic findings in GD.
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CASE REPORT

A newborn male presented at birth with 
a mass in medial right thigh. Three years
later, the thigh mass was unchanged, and the
boy had a slight lymphedema of the right foot
associated with limping. Histopathological
findings of the thigh biopsy led to a diagnosis
of lymphangioma with endothelial cells 
lining vascular spaces expressing D2-40 
(Fig. 1-A,C). Radiography of right lower limb
displayed heterogeneous dystrophy of bones.
CT revealed multiple lacunar images within
right tarsus and tibia. MRI showed altered
signal intensity in right ilium bone marrow
with hyperintense signal on T2 weighted
images without gadolinium enhancement. At
that time, only follow up was recommended.

At the age of six, the boy had a patho-
logical fracture of proximal right tibia.
Radiography revealed increased deminerali-

zation of right lower limb and ilium with
presence of hollow spaces in the right ilium.
Biopsy of ilium demonstrated within bone
tissue large vascular lacunae bordered by 
cells expressing D2-40, and suggested for the
first time the diagnosis of GD (Fig. 1-B,D).
Lymphedema of the right foot extended to
the leg. Lymphoscintigraphy was performed
to investigate the lymphedema and also the
lymphatic component of the lower limb
lesions. 99mTc-labeled human serum-albumin
nanosized colloid (Nanocoll*, GE Healthcare)
was used. Thirty MBq were subcutaneously
injected into the first interdigital space of
each foot. Whole body imaging at 4 hours
after injection showed on the right side a
single inguinal node, a large accumulation of
tracer in the thigh lymphangioma, foci
delineating the distal femur and proximal
tibia, and a large accumulation of tracer in
the ankle. Tracer visualization of left ilio-

Fig. 1. (A,C): Biopsy of the thigh mass at age 3 with hematoxylin-eosin staining (A) demonstrating ectatic vascular
cavities contain lymphocytic aggregates (arrow) and D2-40 immunochemical staining (C) highlighting vascular
cavities lined by lymphatic endothelial cells (arrow). (B,D): Biopsy of ilium at age 3 with hematoxylin-eosin staining
(B) demonstrating fibrosis surrounding cavernous cavities enlarging the medullar spaces (arrow) and D2-40
immunochemical staining (D) highlighting that vascular cavities are bordered by lymphatic endothelial cells (arrow).
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inguinal nodes was normal. Lymphoscin-
tigraphic findings were interpreted as
hypoplasia of the right inguinal nodes and
lower limb lymphangiomatosis (Fig. 2). 
The evolution was marked by a right tibia
pseudarthrosis that justified iterative
orthopedic treatments. 

At the age of 9, the boy displayed
significant inequality of the lower limbs.
Lymphedema of the right foot involved the
whole lower limb and was associated with
recurrent erysipelas. A second lymphoscinti-
graphy using a hybrid gamma-camera 
was performed to follow the evolution of
lymphatic abnormalities with the contri-
bution of single photon emission computed
tomography/computed tomography
(SPECT/CT). Whole body imaging at 4 hours
after subcutaneous injection of 99mTc
albumin nanocolloïd (35 MBq in each foot)
was studied in comparison with the former

lymphoscintigraphy. It showed on the right
side unchanged accumulation of tracer in the
thigh, decreased inguinal node accumulation,
increased accumulation in knee and ankle,
and an additional accumulation in the medial
part of the leg. On the left side, imaging
identified additional popliteal nodes (Fig. 3-A).
SPECT/CT that covered the lower part 
of the femurs and the legs located lymphatic
spaces in the proximal tibia and internal
muscular compartment of the right leg 
(Fig. 3-B). These findings were interpreted as
worsening of lymphatic nodal hypoplasia,
progression of lymphatic lesions in both bone
and soft tissues, and a contralateral extension
of primary lymphedema (12).

We previously reported the follow-up of
this patient and the treatment of GD (13).
The management of lymphedema was limited
to antibiotic therapy and compression.
Therapy with biphosphonates then tyrosine

Fig. 2. First lymphoscintigram when the boy was 6 years old. Whole body imaging at 4 hours after injection shows
on the right: one single inguinal node (arrow 1), a large tracer accumulation in the thigh (arrow 2) and in the right
pelvis (arrow 3), foci drawing the silhouettes of the distal part of the femur and of the proximal part of the tibia
(arrows 4) and a large tracer accumulation in the ankle area (arrow 5). The left side displays normal imaging of ilio-
inguinal nodes.
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kinase inhibitor was administered without
significant improvement. At the age of 11,
followup found that femoral osteolysis had
developed; the patient had a substantial
lymphedema of the right foot; and he had
trouble ambulating due to increased
discrepancy in leg lengths.

DISCUSSION

GD is a rare vascular disorder which
causes massive bone destruction. Osteolysis 
is due to proliferation of vascular elements
and both hemangiomatosis and lymphangio-
matosis are found with a variable predomi-
nance. These involve bone and sometimes soft
tissues in the vicinity of the diseased bone.
Lymphatic visceral involvement may also

occur, including chylous pleural effusion and
chylous ascites (14). 

To our knowledge, the association
between GD and peripheral lymphedema has
not previously been reported. Imaging
modalities of conventional X-ray and MRI
are currently used to evaluate the distribution
of osteolysis and soft tissue involvement. We
found in the literature a single report of
lymphoscintigraphy in GD, however, it did
not show any abnormality despite the
presence of a chylous pleural effusion (1).

Herein we present a case of GD with
lower limb bone osteolysis, thigh lymphan-
gioma, and lower limb lymphedema,
documented with two lymphoscintigraphies.
An initial planar lymphoscintigram
demonstrated hypoplasia of the right inguinal

Fig. 3. Second lymphoscintigram when the boy was 8 years old. (A): Whole body imaging at 4 hours after injection
compared with the former lymphoscintigram (Fig. 2) reveals that the accumulation of tracer in the right thigh is
unchanged; there is a decreased accumulation of the right inguinal node (arrow 1) and left popliteal nodes (arrow
2); an increased accumulation in knee and in ankle; and an additional tracer accumulation area in the medial leg
below the knee (arrow 3). (B): SPECT/CT coronal views clearly show lymphatic spaces in the proximal tibia
(arrows) and internal muscular compartment of the leg (discontinuous arrows).
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nodes and lymphangiomatosis in the bone
and soft tissues. Three years later, a second
lymphoscintigram with SPECT/CT showed
worsening of lymphatic hypoplasia with clear
depiction of the localization and development
of lymphangiomatosis. Furthermore, the
presence of left popliteal nodes suggested a
latent contralateral lymphedema. 

In our case, lymphoscintigraphy
contributed to diagnosis (nodal hypoplasia
and latent contralateral lymphedema) and to
lymphangiomatosis investigation. SPECT/CT
allowed localization of dilated lymphatic
spaces in the muscle and bone. We have
recently demonstrated that SPECT/CT could
contribute to the lymphoscintigraphic
investigation of lower limb lymphedema (15).
However, to our knowledge, only one other
study has reported the use of SPECT/CT in
the investigation of lymphedema (16). 

Imaging modalities such as MRI and CT
are currently used to investigate GD. However,
lymphoscintigraphic imaging is the only
modality that allows assessment of the lym-
phatic component in bone and soft tissues.

In conclusion, lymphoscintigraphy
should be considered as a valuable imaging
modality to investigate patients with GD.

REFERENCES

1. Aviv, RI, K McHugh, J Hunt: Angiomatosis
of bone and soft tissue: A spectrum of disease
from diffuse lymphangiomatosis to vanishing
bone disease in young patients. Clin. Radiol.
56 (2001), 184-190.

2. Patel, DV, MSc Orth, MS Orth et al:
Gorham’s disease or massive osteolysis. Clin.
Med. Res. 3 (2005), 65-74.

3. Mehawej, C, JB Courcet, G Baujat, et al: 
The identification of MAFB mutations in
eight patients with multicentric carpo-tarsal
osteolysis supports genetic homogeneity but
clinical variability. Am. J. Med. Genet. 161A
(2013), 3023-3029.

4. Gorham, LW, AW Wright, HH Schultz et al:
Disappearing bones: A rare form of massive
osteolysis; report of two cases, one with
autopsy findings. Am. J. Med. 17 (1954), 
674-682.

5. Bruch-Gerharz, D, CD Gerharz, H Stege, 
et al: Cutaneous lymphatic malformations in

disappearing bone (Gorham-Stout) disease: 
A new clue in the pathogenesis of a rare
syndrome. J. Am. Acad. Dermatol. 56 (2007),
S21-S25.

6. Hu, P, XG Yuan, XY Hu, et al: Gorham-Stout
syndrome in mainland China: A case series 
of 67 patients and review of the literature. 
J. Zheijiang. Univ. Sci. B. 14 (2013), 729-735.

7. Mabille, L, N Berenger, JD Laredo, et al:
Vanishing vertebra. Clin. Nucl. Med. 22
(1997), 49-51.

8. Manisali, M, D Ozaksoy: Gorham disease:
Correlation of MR findings with histopatho-
logic changes. Eur. Radiol. 8 (1998), 1647-1650.

9. Kotecha, R, L Mascarenhas, HA Jackson, et
al: Radiological features of Gorham’s disease.
Clin. Radiol. 67 (2012), 782-788.

10. Igel, BJ, H Shah, MR Williamson, et al:
Gorham’s syndrome. Correlative imaging
using nuclear medicine, plain film, and 3-D
CT. Clin. Nucl. Med. 19 (1994), 1017-1019.

11. Lala, S, JB Mulliken, AI Alomari, et al:
Gorham-Stout disease and generalized
lymphatic anomaly – clinical, radiologic, and
histologic differentiation. Skeletal Radiol. 42
(2013), 917-924.

12 Burnand, KM, DM Glass, S Sundaraiya, et al:
Popliteal node visualization during standard
pedal lymphoscintigraphy for a swollen limb
indicates impaired lymph drainage. Am. J.
Roentgenol. 197 (2011), 1443-1448.

13. Maruani, A, S Thimon, B de Courtivron, et al:
Treatment of early-onset Gorham syndrome
with 8-year follow-up. Pediatr. Dermatol. 30
(2013), 391-394.

14. Deveci, M, N Inan, F Corapcioglu, et al:
Gorham-Stout syndrom with chylothorax in a
six-year-old-boy. Indian J. Pediatr.78 (2011),
737-739.

15. Baulieu, F, P Bourgeois, A Maruani, et al:
Contributions of SPECT/CT imaging to the
lymphoscintigraphic investigations of the
lower limb lymphedema. Lymphology 46
(2013), 106-119.

16. Pecking, AP, JL Alberini, M Wartski, et al.
Relationship between lymphoscintigraphy and
clinical findings in lower limb lymphedema
(LO): Toward a comprehensive staging.
Lymphology 41 (2008), 1-10.

Françoise Baulieu, MD
Trousseau University Hospital
F37044 Tours cedex9, France
E-mail: fbaulieu@med.univ-tours.fr
Tel +33 247 478 643
Fax +33 247 478 830

Permission granted for single print for individual use.  
Reproduction not permitted without permission of Journal LYMPHOLOGY.




