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The Klippel-Trénaunay syndrome is charac-
terized by a hemangiomatous lesion of a limb
with varices and limb hyperplasia. Recently a
boy was evaluated with this syndrome in associ-
ation with two other rare conditions, chronic
disseminated intravascular coagulation, and
massive osteolysis. These disorders are dis-
cussed and their possible interrelationships ex-
plored.

Case report

A 15-year-old boy was first examined at the Cleve-
land Clinic in March 1972. He was the second of two
children; his mother had had a normal pregnancy,
labor, and delivery. As a neonate, a large heman-
gioma involving the left buttock and part of the left
thigh was noted. Circumcision at that time was un-
eventful. No medical problems were described until
the patient was 13 months old when he reportedly
had a pathologic fracture of the left tibia which
healed poorly despite extensive therapy. Consultants
concluded that the hemangioma over the left limb
involved the tibia causing delayed healing of the
fracture. Following that event, little growth of the
left leg was attained, although the limbs were de-
scribed as being equal in length prior to that time.

The patient did well until March 1972, when he
was first examined for continued oozing from the
site of plantar wart surgery. No history of epistaxes,
bleeding gums, or petechiae was elicited, although
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he did complain of always having bruised
easily. Physical examination revealed a
healthy looking boy without evidence of
bruising or petechiae. A large cavernous
hemangioma involving the left buttock
and extending onto the thigh of a
shortened left limb was the only physical
finding of note (Fig. 1A and B).
Laboratory studies (Table) revealed a
low fibrinogen level and mild thrombo-
cytopenia, slightly prolonged thrombin
time, abnormally accelerated euglobulin
lysis time, and the presence of fibrin split
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products as measured by the Fi test,!
protamine sulfate paracoagulation test,?
and Thrombo-Wellcotest test.? Periph-
eral blood smears demonstrated morpho-
logic changes compatible with a microan-
giopathic hemolytic anemia. The condi-
tion was diagnosed as disseminated intra-
vascular coagulation, but no specific ther-
apy was advised because of the patient’s
relatively asymptomatic state. Wound
healing progressed normally without fur-
ther bleeding.

In October 1972 the patient was exam-

Fig. 1. A, Posterior view of patient at age 15 demonstrating diffuse hemangioma involving the

left buttock and thigh with limb shortening. B, Anterior view.
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Table. Results of laboratory studies

Date
Test March 1972 October 1972 May 1975
Platelet count 136,000/mm? 100,000/mm?3 110,000/ mm?3
Fibrinogen 71 mg/dl 50 mgy/dl 64 mg/dl
Prothrombin time 14 sec 13 sec 17 sec
(12 sec)* (12 sec)* (12 sec)*
Activated partial thromboplastin time 37 sec A 34 sec
Factor V 75%
Factor VII1 80% .
Thrombin time 23 sec 20 sec
(15 sec)* .. (12 sec)*
Euglobulin lysis 2 hr 50 min 30 min
Fibrin split products
Fi test +
Protamine sulfate + + +
Thrombo-Wellcotest R 40 pg/ml
Bleeding time, Ivy 15 min S

* Controls.

ined for the sudden onset of pain in the
left thigh following a minor fall. Roent-
genograms showed a pathologic fracture
of the left femoral head, total resorption
of the midshaft of the left femur, and
demineralization of the bones of the left
hemipelvis, knee, fibula, and foot.

In May 1975 he returned with a chief
complaint of severe left hip pain of 1
week’s duration. He had experienced in-
termittent dull left hip pain once or twice
a year for the previous 6 years. Physical
examination revealed a well-developed
17-year-old boy in no distress. The gen-
eral physical and neurologic examina-
tions were normal except for several
small petechiae, a considerably shortened
left limb covered by a varicose cavernous
hemangioma, and a mild lumbosacral
scoliosis. No bruits were heard over the
hemangioma. The patient walked well
with a left limb brace and without appar-
ent pain at that time. Roentgenographic
examinations of the left extremity
showed massive osteolysis of the femur
with disappearance of all but the femoral
head. The left hemipelvis, left tibia, and
left fibula were also affected by the osteo-
lytic process (Fig. 2). Results of laboratory
tests showed a coagulation pattern and
red blood cell morphology essentially un-

changed from that identified 3 years pre-
viously. The patient experienced no fur-
ther pain while hospitalized nor at follow-
up 2 weeks later.

Discussion

The triad of cavernous heman-
gioma of a limb associated with var-
ices and soft tissue and bone hyper-
trophy was first described by Klippel
and Trénaunay* in 1900. More recent
observers®™® have demonstrated the
presence of a malformed deep ve-
nous system within the angioma. The
formation of varices and subsequent
hypertrophy of the involved extrem-
ity are believed to follow the devel-
opment of venous stasis within the
abnormal vessels. Children with the
typical manifestation of this disorder
frequently do not develop varices or
limb hypertrophy until several years
after the hemangioma is first discov-
ered.®*? In fact, not only may this
disorder be present without limb hy-
pertrophy, but it also may be associ-
ated with hypoplasia of the involved
extremity.” ® Therefore, the limb hy-
poplasia in this case is consistent with
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Fig. 2. Posterior view of patient at age 17
showing increase in size of the hemangioma.

previous reports of the Klippel-Trén-
aunay syndrome. The possibility ex-
ists, however, that this patient’s limb
hypoplasia may have been related to
osteolytic changes of the bones rather
than secondary to the vascular mal-
formation.

The association of thrombocyto-
penia with large hemangiomata was
first reported in 1940 by Kasabach
and Merritt,"® but it was not until
more recent times that aberrations in
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the coagulation mechanism itself
were described.!*'? The main char-
acteristics of this coagulopathy are
moderate reduction in platelets, re-
duction in fibrinogen and other
plasma coagulation factors, evidence
of fibrinolysis, and the presence of
fibrin split products. In studying this
phenomenon, Gilon et al' demon-
strated a relative decrease in the pe-
ripheral blood platelet count as op-
posed to that within the hemangio-
matous mass in patients with this dis-
order, a finding that was later sub-
stantiated by Petit et al'® using chro-
mium-labeled platelets. Gilon et al'¢
theorized that the tortuosity of the
vessels within the angioma resulted
in the trapping and subsequent de-
struction of platelets which, in turn,
led to the activation of the coagula-
tion mechanism and a localized intra-
vascular coagulopathy. This theory
is supported by the discovery that
although the prothrombin and par-
tial thromboplastin times are usually
normal or only slightly prolonged in
the peripheral blood of these pa-
tients, samples from within the he-
mangioma itself show greatly pro-
longed values.'® Heparinization, high
doses of corticosteroids, selective
surgical removal of the hemangiom-
atous mass, and local radiation ther-
apy have been used in an attempt to
control this disorder; however, only
the latter two methods have been
shown to be of any long-term
value, 1917

Massive osteolysis is a disease of
bone characterized by progressive
demineralization and replacement of
bone by fibrous connective tissue.?®
Minor trauma frequently heralds its
onset. Jackson*' first described this
disease in 1838 when he reported the
case of a young man in whom osteol-

Downloaded from www.ccjm.org on July 17, 2025. For personal use only. All other uses
require permission.


http://www.ccjm.org/

185

Klippel-Trénaunay syndrome

Winter 1977

-uowap sia[ed jo weidouadiuaoy ‘g ‘SISA[021S0 dAIssBW

‘stA[edIuIay 1J9] 91 JO TUIWIA[OAUT N[0SO Funens
ur onsupereyd Suradel oy Suimoys £ 28 1 anwdy 139 Jo weaouddiudoy ‘v g Sy

|-

Downloaded from www.ccjm.org on July 17, 2025. For personal use only. All other uses

require permission.


http://www.ccjm.org/

186 Cleveland Clinic Quarterly

ysis of the humerus developed fol-
lowing a simple fracture. The osteo-
lytic process progressed over a period
of years until the humerus was totally
replaced by a thin fibrous band.

Massive osteolysis may be isolated
to the originally involved structure
or may go on to involve contiguous
bones. In more than 130 reported
cases, males appear to be equally as
affected as females, and the average
age of onset is in late adolescence
with a range from 18 months to 58
years. The rapidity and extent of
bony resorption is unpredictable,
showing any pattern from persistent,
relentless destruction to mild demin-
eralization with spontaneous remis-
sion. This process usually ends in the
development of a flail limb; however,
if the chest wall is involved, massive
chylothorax and death frequently en-
sue. The bones most commonly af-
fected are the ribs and scapulae fol-
lowed by the legs, arms, pelvis, head,
and neck.?? Biopsy specimens of the
bone and its surrounding tissues
show numerous thin-walled, widely
dilated vessels.2?

This histologic finding and the fact
that systemic hemangiomatosis has
been reported in association with
massive osteolysis'® 242 led to the
theory that an angiomatous malfor-
mation was the cause of this curious
bone lesion.?? The question arises,
however, whether the hemangioma-
tosis observed clinically and appar-
ently histologically is directly related
to the development of massive oste-
olysis. Hemangiomata with their ori-
gin in bone are well-known entities,
but their roentgenographic and his-
tologic features are distinct and quite
unlike those described in massive os-
teolysis.2” However, some heman-
giomata of soft tissue possess vascular
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patterns that promote localized hy-
peroxygenation, a factor known to
increase bone resorption.?® To inves-
tigate this possibility, angiography
has been performed on extremities
involved in massive osteolysis; how-
ever, a change in circulation time
compatible with a state of hyperoxy-
genation was not demonstrated.? 2

Some investigators believe that the
dilated vessels present in biopsy spec-
imens of massive osteolysis may not
be related to hemangiomatosis, but
may actually represent a compensa-
tory increase in the size of the bone
marrow’s rich vascular plexus follow-
ing resorption of its bony matrix .2 3
Although more data would be neces-
sary before any conclusions could be
reached, the evidence at present does
not appear to support the theory that
the bony resorption of massive oste-
olysis is secondary to an intrinsic vas-
cular malformation.

Another possible cause of massive
osteolysis is a reversal of the normal
osteoblastic to osteoclastic ratio.*®
Some researchers have reported in-
creased numbers of osteoclasts in
specimens of massive osteolysis,? 31 32
but this has not been a consistent
finding.?® Therefore, despite several
theories, the cause of this condition
is still not determined.

The roentgenographic stages of os-
teolysis have been described by Torg
and Steel.?® They include (1) nonde-
script patchy osteoporosis, (2) con-
centric shrinkage (tapering of the in-
volved ends of tubular bones), (3)
complete resorption, and (4) progres-
sion to contiguous bony structures
(Fig. 3A and B).

The initial differential diagnosis of
massive osteolysis should include
such disorders as Sudek’s atrophy,
atrophy of disuse, and bony changes
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secondary to infectious and metabolic
derangements. However, after stage
1, the roentgenographic appearance
of this disease is so characteristic as
to exclude most other diagnostic en-
tities. The only disorder that could
be confused with massive osteolysis
in later stages is that of acroosteolysis,
an autosomal dominant disease with
osteolysis of the carpal and tarsal
bones. The main differentiating fea-
tures are that acroosteolysis is hered-
itary, affects only the distal bones of
the hands and feet rather than those
of the proximal extremities, and
characteristically involves noncontig-
uous bones.?

Attempts at definitive therapy of
massive osteolysis have included ra-
diation therapy, high-dose corticoste-
roids, bone transplants, vitamin D,
parathyroid hormone, and calcium.??
Successfully treated cases have been
reported, but there is little to suggest
that any one therapy is curative.

Although one cannot draw any
definite conclusions on the role of
this patient’s hemangioma in the de-
velopment of chronic disseminated
intravascular coagulation and mas-
sive osteolysis, experimental evidence
does support a direct relationship be-
tween the vascular malformation of
the Klippel-Trénaunay syndrome
and the appearance of a consump-
tion coagulopathy. The same cause
and effect relationship between he-
mangiomatous lesions and massive
osteolysis has not been conclusively
proved to date; yet the occurrence of
these three rare disease states in the
same patient leads to speculation con-
cerning their possible interrelation-
ships.
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