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Abstract

Introduction: Popliteal pterygium syndrome is a rare birth defect, combining
craniofacial, genitourinary and musculoskeletal abnormalities. It is an auto-
somal dominant disease caused by a mutation in the IRF6 gene. We report in
this observation the 1* Guinean case corrected by the surgical method as well
as a review of the literature for a diagnostic and therapeutic approach. Pa-
tient and observation: We present the case of a 7-day old male newborn
weighing 2700 g who was received for bilateral cleft lip and palate, lower lip
fossa or sinuses, bilateral popliteal pterygium, and triangular skin fold above
the hallux. The patient underwent several surgical procedures aimed at cor-
recting these abnormalities. The correction of the pterygium of the lower
limbs was ensured by excision of the fibrous band, the tenoplasty in z of the
calcaneal tendon on the right side and the skin plasty in z in series then
immobilized by plaster splints. The immediate postoperative follow-up was
straightforward. Conclusion: Popliteal pterygium syndrome is a rare conge-
nital malformation, the diagnosis is primarily clinical. Early soft tissue leng-
thening surgery and serial z-skin plasty provide better correction of the knee
pterygium. Correct correction of facial abnormalities gives the child a better
appearance. The management of this syndrome is multidisciplinary.
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1. Introduction

Popliteal pterygium syndrome (PPS) is a congenital malformation combining
craniofacial, musculoskeletal and genitourinary abnormalities [1] [2]. This rare
anomaly was first described by Trélat in 1869, but the current designation was
made by Grolin ef al in 1969 [2] [3] [4]. Only around 100 cases have been re-
ported in the literature [4]. Its incidence is approximately 1 in 300,000 live births
[1] [3] [5]. It is an autosomal dominant genetic disease with variable clinical ex-
pression [3] [5] [6] [7].

The main clinical manifestations of PPS are cleft lip and/or palate, fossa or si-
nuses of the lower lip, popliteal girdle, syndactyly, genital and toenail abnormali-
ties [1] [5] [8]. The main most striking feature of this syndrome is the presence
of a band of connective tissues extending from the ischial tuberosity to the cal-
caneus, forming a true web, limiting the joint mobility of the knee [7] [9]. The as-
sociation of joint stiffness and retraction of posterior soft parts with cutaneous and
muscular tightening poses specific therapeutic difficulties [4]. One of the most rec-
ommended procedures is the lengthening of the skin and soft tissue by excision
of fibrous bands and Z-plasty at an early stage. However, full lengthening is often
not achievable because the nerves and vessels at the affected site are short and dis-
placed in the web and attached to adjacent tissues [10]. We report here the de-
scription of the first case in Guinea in a newborn corrected by the surgical me-

thod as well as a review of the literature for a diagnostic and therapeutic approach.

2. Patient and Observation

A 7-day-old newborn was referred to our pediatric surgery department for con-
genital malformation of the face and lower limbs. He is the 9% child of a con-
sanguineous couple aged 36 for the mother and 56 for the father. The other sibl-
ings showed no signs of deformities. The mother had performed 2CPN (prenatal
consultation), no obstetric ultrasound, and had not supplemented with folic acid
iron during gestation.

The baby was born at term from a eutocic vaginal delivery. His Apgar score
was good. At birth he weighed 2700 g, his height was 51 ¢cm and his head cir-
cumference was 33 cm.

On physical examination, the newborn was in good general condition, he was
awake and toned. Archaic reflexes were normal. He had a temperature of 37.5°C,
a Sa0; at 99%, a respiratory rate of 36 cycles/min and pulse of 150 beats/min. he
presented a bilateral cleft lip and palate with two fossae or sinuses on the lower
lip (Figure 1), bilateral popliteal pterygia assessed at 110° on the right side and
45° on the left side. He also had a triangular-shaped fold of skin extending from
the base to the top of the nail in the left hallux (Figure 2), the genitourinary or-
gans were normal in appearance. Abdominal and cardiac ultrasounds performed
as part of the malformation assessment were normal. The standard radiograph
of the lower limbs shows the reliefs of the fibrous band without any bone ab-

normalities. Doppler ultrasound of the lower limbs showed no vessels in the
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Figure 1. Bilateral cleft lip and palate and bilateral popliteal pterygium.

Figure 2. Standard X-ray of the lower limbs showing soft tissue retraction.

fibrous band. The results of the laboratory tests were within normal limits. The
surgical procedures were performed as follows. At the age of 1 month, correction
of bilateral popliteal pterygia. In the lower right limb, we proceed with the exci-
sion of the fibrous band, the dissection of the sciatic nerve, the z-lengthening of
the calcaneal tendon (Figure 3) and the z-skin plasty in series (Figure 4).

In the lower left limb, dissection and excision of the fibrous band followed by
Z serial plasty of skin. At the end of the surgery, the lower right limb had a resi-
dual flessum limited to 20°, that of the left had a complete extension; they were
immobilized with plaster splints. Bilateral cheiloplasty was performed at the age
of 3 months (Figure 5) and total palatoplasty according to Lamgenbeck at the
age of 15 months by the plastic surgeon.
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Figure 5. Z-shaped skin plasty in series.

Lower lip sinus excision is scheduled for the next admission. The patient walked
at 16 months, the feet are plantigrade (Figure 6), he began physiotherapy with
the aim of correcting the residual 20° flessum in the right knee.

The particularity of our case lies in the fact that the correction of the pterygia
was carried out in the same operating time for both limbs. In addition we did
not note a genito-urinary anomaly. With absence of syndactyly, the patient has
benefited from regular follow-up, once a week for eight weeks, once a month for
six months. Currently, he is reviewed every three months. At the last control, the

patient walks in a plantigrade position (Figure 7).
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Figure 7. At walking age at 16 months.

3. Discussion

Popliteal pterygium syndrome (PPS) is a rare congenital anomaly with autosom-
al dominant inheritance [3] [5] [7]. This syndrome has some features in com-
mon with Van der Woude syndrome (VW) also inherited as an autosomal do-
minant condition [1] [8]. The diagnosis of PPS is clinical based on phenotypic
characteristics. The main diagnostic criteria are the popliteal strap (58%), cleft
lip and/or palate (93%), pits or sinuses of the lower lip (46%), syndactyly (50%),
genital anomalies (37%) and nail abnormalities (33%) [8]. The patient described

in our observation has the minimum criteria for the diagnosis of this syndrome.
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Heterogeneous mutations in IRF6, which encodes interferon regulatory factor
6, cause the autosomal form of SPP, although there is evidence for genetic hete-
rogeneity. An autosomal form of lethal type PPS known as Bartsocas-Papas syn-
drome is characterized by a more severe phenotype than that associated with the
autosomal dominant form [11] [12].

The patient described in our observation should be diagnosed with PPS rather
than Bartsocas-Papas syndrome.

Various hypotheses have been put forward in an attempt to explain the pa-
thogenesis of PPS. These included a primary microvascular abnormality asso-
ciated with edema leading to epithelial tissue disruption and adhesion forma-
tion, excessive epithelial growth leading to secondary mesenchymal fusion and
involvement, primary collagen defect, or loss of tissue. apoptic mechanism [8]
[2].

There are different methods of treating PPS. Surgical treatment is preferred
because the results of conservative treatment, including casts or serial traction,
have not been satisfactory [10]. Most authors agree that early correction is pre-
ferable to late correction [4] [13]. Early surgery for the popliteal webs appears to
be important for long-term results.

Among the surgical treatments, the elongation of tissues such as skin, muscles
and ligaments by resection of the fibrous band and Z-plasty was the most pre-
ferred technique. However, this technique is not applicable in many cases where
the sciatic nerve is moved through the webbing and attached to fibrous tissue. In
this case a nerve transplant is also used after stretching in the soft tissues [10].
Leonardo et al reported a case of bilateral popliteal pterygium corrected by
fibrous band excision and a stepwise Z-shaped skin plasty at 12 and 15 months
of age [2]. Oppenheim et al. reported that band excision and Z-plasty was only
possible in 2 of 7 patients in their series and that the rest of the cases required
secondary operations such as femoral extension osteotomy, femoral shortening
or amputation due to severe adhesion to the nerve [13]. The patient in our ob-
servation had bilateral popliteal pterygium, more severe on the right. It was cor-
rected simultaneously by excision of the fibrous bands, by Z lengthening of the
right calcaneal tendon and by serial Z skin plasties.

Occasionally, femoral extension osteotomy, femoral shortening or knee arth-
rodesis are performed concomitantly [10].

Gradual soft tissue lengthening with an Ilizarov-type external fixator may be
one of the optimal procedures when fibrous band excision and z-plasty is not
possible due to adhesion to the nerves or vessels of the popliteal pterygium [10].
Although correction is often easier in younger children, the ideal correction age
remains difficult to define, balancing the fragility of the bone and the corrective
power of the external fixator. This type of treatment is delicate and should be
avoided in very young children, before the age of 3 years [4].

The correction of cleft lip and palate is done step by step from the age of 3

months when the child is in good nutritional status.
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4. Conclusions

Popliteal pterygium syndrome is a rare disease, associating a spectrum of birth
defects without well-defined genetic transmission. Its diagnosis is essentially clini-
cal based on phenotypic characteristics. An early surgical treatment of the ptery-
gium by excision of the fibrous web and a Z skin plasty in series allows a better
correction of the knee flexion and ensures a better result. Correct correction of
facial abnormalities makes the child look better

The management of this syndrome must be ensured by a multidisciplinary

team.
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