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Congenital constriction band with pseudoarthrosis of the tibia :
a case report and literature review
Trevor MAGEE, Donald R. MACKAY, Lee S. SEGAL

Study conducted at The Pennsylvania State University College of Medicine,
Penn State Hershey Medical Center, Hershey, Pennsylvania, USA

A passive constriction phenomenon has been proposed to explain the development of congenital
pseudoarthrosis of the tibia. We report a case of congenital pseudoarthrosis of the tibia in a child with
congenital constriction band syndrome, successfully
treated with soft tissue release (cutaneous and deep)
only, restoring normal periosteal blood supply and
enabling gradual correction of the angular osseous
deformity and reformation of the intramedullary
canal.
Keywords : congenital pseudoarthrosis of the tibia ;
congenital constriction band.

INTRODUCTION
Congenital constriction band syndrome (CCBS)
is known to cause a variety of congenital abnormalities with diverse clinical presentations. Growth
disturbance of long bones and congenital
pseudoarthrosis of the tibia is described throughout
the CCBS literature (2, 3, 4, 6, 7, 8, 10). However, we
found few reports of successful treatment of congenital pseudoarthrosis of the tibia with spontaneous resolution of the osseous deformity following release of the offending constriction band in the
CCBS literature (7, 8). Wright et al produced a rabbit model of a pseudoarthrosis of the tibia by passively constricting the tibial diaphysis of growing
rabbits (9). They proposed a “passive constriction
phenomenon” as the major contributor to the develNo benefits or funds were received in support of this study

opment of congenital pseudoarthrosis of the tibia.
We report a case of congenital pseudoarthrosis of
the tibia in a child with CCBS, which provides clinical support for their hypothesis, and the successful
treatment of this deformity with soft tissue release
only.
CASE REPORT
The patient, a 2.9-kilogram newborn female,
was the product of a normal pregnancy and
delivery. She was born with findings consistent
with CCBS of both lower extremities. On the left
lower extremity there was near amputation of the
left lower leg at the distal region of the tibia and
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Fig. 1. — Initial clinical appearance of lower extremities
demonstrating marked anterolateral bowing of the right tibia
and equinovarus deformity of the foot, and left residual limb.

a

fibula with a remnant of the foot remaining. There
were no bony structures in the left foot. The
patient’s right lower extremity had marked anterolateral bowing of the distal two-thirds of the tibia
and an associated equinovarus deformity.
Radiographs (figs 1 & 2) revealed increased sclerosis of the intramedullary canal, similar in appearance to a sclerotic sub-type of congenital pseudoarthrosis of the tibia secondary to the congenital
constriction band (1). The patient was treated initially at two weeks of age with completion of the
left below-knee amputation and partial release of
the congenital constriction band of the right lower
extremity. A running W-plasty was performed to
release the constriction band about the medial and
anterior portion of the right lower extremity. The
dissection was carried down to expose the tendons,
bone, and the neurovascular bundle. The remaining
constriction scar was excised and the subcutaneous
layers were re-approximated. She was subsequently treated with serial casting for her right clubfoot.
At five months of age, the staged excision of the
remaining posterior constriction band with W-plasty closure was performed. Again, the dissection
was carried down to expose the tendons, bone, and
the neurovascular bundle. The remaining constriction scar was excised and the subcutaneous layers
were re-approximated. The Achilles tendon,
exposed during the release of the posterior CCB
was lengthened at the same time.
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Figs. 2a-b. — AP and lateral radiographs of right lower
extremity at one month of age showing the sclerosis of the
intramedullary canal and anterolateral bowing deformity.

A residual equinovarus of the right foot
remained at six months of age despite serial casting
and the tendo Achillis lengthening. She was fitted
with an ankle foot orthosis (AFO) in maximum
dorsiflexion and continued with regular stretching
exercises. The anterior tibial bowing had improved
significantly by this time, but there was minimal
improvement of the lateral tibial deformity. She
was fitted with a left below knee prosthesis at eight
months of age.
At twenty months of age a right circumferential
clubfoot release and Z-plasty of the posterior constriction band was performed without complications. The patient began walking independently at
twenty-three months of age. We have observed
steady continued improvement of the anterolateral
tibial bowing, and formation of the intramedullary
canal (fig 3). At her most recent follow-up at 3 +
6 years of age, the tibial bowing had improved to
13° of lateral apex angulation and complete correction of the previous anterior apex angulation.
DISCUSSION
Although congenital pseudoarthrosis of the tibia
(CPT) caused by CCBS has been described in the
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Figs. 3a-b. — AP and lateral radiographs of right tibia at
follow-up, demonstrating gradual correction of the tibial
bowing deformity and formation of a normal appearing
intramedullary canal.

literature, we were able to find few articles describing treatment of this entity with soft tissue release
alone. Sarnat et al (7) described two such cases. In
both cases excision of the deep constriction band,
Z- plasties, and excision of redundant skin and soft
tissue were performed in several stages. They
reported spontaneous fracture healing at two and
four months following these procedures. Tanguy et
al (8) reported a patient with an open pseudoarthrosis and severe angulation of the tibia and fibula.
The band was through the skin with a draining
sinus present. The authors successfully treated this
with a one stage repair of the constriction band. In
our patient, a two-stage repair of the CCB was performed due to the configuration and the severity of
the constriction. There was concern that our
patient would develop necrosis of the skin flap and
that the vascular supply to the foot would be compromised with a one-stage repair.
Other case reports have noted direct repair of the
pseudoarthrosis in their operative treatment. Zych
et al (10) described successful treatment of CPT

277

caused by CCB with early release of the band and
stabilization of the pseudoarthrosis with crossed
Kirshner wires. Bourne et al (3) reported a child
with 55° of tibial angulation at birth that improved
with excision of the constricting band alone.
However, a tibial osteotomy was performed at
14 months of age to correct the 45° of residual
angulation. Martinot-Duquennoy et al (6) reported
the successful treatment of pseudoarthrosis of the
tibia with a draining sinus in a patient with CCBS,
treated with a combination of external fixation and
one stage resection of the constriction band.
Several studies have produced growth deformity
by constricting the periosteum in rabbit forelimbs.
Wright et al (9) proposed a passive constrictive
phenomenon as the cause of congenital pseudoarthrosis of the tibia. The authors produced the
bony abnormalities found in congenital pseudoarthrosis of the tibia (diaphyseal narrowing, sclerosis, cystic changes) by placing a circumferential
extraperiosteal strip of mesh around the tibia of
growing rabbits. Subsequent release of the circumferential band allowed healing of the narrowed
sclerotic tibia (9). Haasbeek et al (5) produced these
finding in the laboratory by using 24-gauge wire
to suture the periosteum to the bone on rabbits’
forelimbs. Radiographs of the rabbits’ forelimbs at
six week intervals “showed a progressive angular
growth deformity during the three months of
observation.” These laboratory findings parallel
and confirm our clinical experience with the patient
presented.
Osteotomy of the angular tibial deformity was
not considered due to the lack of development
(sclerosis) of an intramedullary canal and the
potential risk of non-union. Management of the
angular tibial deformity with soft tissue release
alone allowed us the opportunity to observe its
gradual correction. We believe the excision of the
constriction band (both cutaneous and deep),
located at the apex of the osseous deformity,
allowed for the restoration of the blood supply
to the periosteum. The associated soft tissue
procedures restored normal bone tensioning. In
combination, they enabled the angular deformity
to gradually resolve and the intramedullary canal
to reform without the use of corrective osteotomy.
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