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Surgical Correction of Popliteal Pterygium with Serial
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Summary: Popliteal pterygium syndrome is an extremely rare congenital disorder,
with only a few cases reported in the literature. It consists of facial, genitourinary,
and musculoskeletal anomalies. A very striking characteristic of this syndrome is the

popliteal pterygium contracture, which is considered the most challenging malfor-
mation to be corrected. Hence, we report a case of popliteal pterygium contracture
in a 30-month-old female child with no family history of popliteal pterygium syn-
drome. The child was treated successfully with satisfactory results, by combining sur-
gical intervention with postoperative serial splinting. We discuss here the tips and
tricks of the surgical approach we performed, which was followed by serial splinting
and physiotherapy. In addition, a literature-based review was performed providing
a summary of all relevant reported cases. (Plast Reconstr Surg Glob Open 2021;9:3913;
doi: 10.1097/GOX.000000000000391 3; Published online 29 November 2021.)

opliteal pterygium syndrome (PPS) is a very rare auto-
somal dominant congenital anomaly. The reported
incidence is estimated to be 1 in 300,000 live births,'
with 1:1 male-to-female ratio.” Trelat was the first to discuss
this syndrome in 1869. The clinical presentation of this con-
dition is diverse, where patients can present with different
combinations of clinical manifestations, including muscu-
loskeletal disorders, more specifically popliteal webbing
(58%), cleft lip (58%), cleft palate (93%), lower lip pits
(46%), fusion of the digits (50%), genitourinary disorders
(37%), and nail malformation (33%). In addition, there
are other reported manifestations, such as syngnathia,
ankyloblepharon, talipes, and digital reduction defects.”
The most striking feature of this syndrome is popliteal
pterygium contracture, consisting of a connective tissue
band starting from the ischial tuberosity and ending at the
calcaneus bone. Such a contracture can severely restrict
knee extension, leg abduction, and rotation. Lower limb
muscles can be abnormally inserted or even absent.?
Fingers of the upper and lower limbs can also be affected
with syndactyly, digit hypoplasia, and brachydactyly being
observed. Genitourinary malformation is also reported
in both genders. Among girls, labia majora hypoplasia is
most commonly reported. On the other hand, unilateral
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or bilateral cryptorchidism and absent or bifid scrotum is
often reported among boys.*

The pathogenesis of PPS is poorly understood.
Several theories and hypotheses have been proposed in
the literature, one of them proposing that it is due to
primary microvascular disorders associated with edema,
causing a subsequent alteration of the epithelial tissues
resulting in secondary adhesions formation, excessive
epithelial growth leading to fusion and secondary mesen-
chy malinvolvement, primary collagen defects, and loss
of the apoptotic mechanism.”

PPS is clinically diagnosed depending on the presence
of the above-mentioned range of manifestations. In the
absence of a positive family history, some authors have
suggested minimal criteria for the diagnosis of popliteal
pterygium syndrome, which include at least three of the
following characteristics: cleft palate and/or popliteal
pterygium, genital anomalies, ectopic salivary ducts in the
lower lip, and digit and nail anomalies.*

The primary goal of the surgical operation is to restore
a good extension angle of the knee, which includes
Z-plasty of the skin, nerve and vessel mobilization, and
excision of the fibrous band.’

Generally, children with PPS have a good prognosis.
They are expected to have normal development and cog-
nitive function. Reconstructive procedures are available.
However, the prognosis for restoring the physical activity
depends on the complexity of the case and the success of
reconstructive procedure.’

A 30-month-old female child, medically free, was
brought by her family to the plastic surgery department in
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Alazhar University Hospital, New Damietta City for a con-
genital lower limb deformity that was restricting her ability
to walk. Upon evaluation through a full history and physi-
cal examination, popliteal pterygium contracture of both
knees, bilateral equinovarus, ambiguous genitals, and
macrodactyly of the little toe of the right foot were noted.
Thus, the diagnosis of popliteal pterygium syndrome was
established with a negative family history of similar con-
ditions. Both lower limbs were severely affected, with
extensive webs running from behind the knees down to
the heels, limiting the extension of both knees. Flexion
angle of the knee was 85degrees in the right knee and
95degrees in the left knee (Fig. 1). We suggested sur-
gery to reconstruct both limbs, yet the patient’s family
refused, and insisted we operate on one limb only. Thus,
we decided to operate on the most affected one, which
was the right leg in this case.

Steps and Tricks

Preoperative marking of a modified jumping man
flap was drawn (crab’s flap), as shown in (Fig. 2). Nerve
conduction study was performed to document the preop-
erative status of the patient. In addition, electromyogram
was done by placing a small needle in the desired zone,
which was the webbed skin of the knee, starting from the
contractured band going down near to the calf muscle
and carefully observing any contractions if the needle
stimulates any nearby nerve branches. Once contractions
were observed, a marking of the site was done. In this way,
we localized the position of the sciatic nerve branches as
they might be situated very superficial.

Under general anesthesia, multiple Z-plasties with cen-
tral rectangular flaps were elevated, as shown in (Fig. 3).
Muscle relaxants were not used to observe the muscular
response and the nerve stimulation effect intraoperatively.
Dissection was done to protect the sciatic nerve branches
that were very superficial, and to elongate the whole nerve
trunk, we reached up to the nerve under the piriformis
muscle. We intentionally did not reach the maximum
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tension on the neurovascular bundle to avoid injuring any
vessels or nerve branches; thus, no nerve grafts were used.

Flaps settled in place and were fixed with 2/0 Vicryl.
Immediate postoperative measurements showed an angle
that reached 130 degrees in the operated right knee, which
measured 85degrees preoperatively, with a 45degree
immediate improvement. Wounds were dressed appro-
priately and the knee was put in a back slap. The patient
was closely followed up with monthly changed serial
back splinting. The patient was tolerating well. Now the
angle reached 150 degrees in relaxation position and with
improvement of the bilateral equinovarus with substantial
improvement in the limb function, as she is now able to
walk with some help (Fig. 4). Further improvements are
still expected with time, and the patient was advised to
keep using night splinting and to follow up with physio-
therapy, as we depended on the theory of tissue expansion
by postoperative serial splinting.

In the etiology of PPS, a hereditary foundation of auto-
somal dominant inheritance with variable penetration has
been suggested.® However, our patient has a negative fam-
ily history of similar conditions. Aside from that, she is a
classic case of PPS with popliteal pterygium contracture
of both knees, ambiguous genitals, and macrodactyly of
the little toe of the right foot. This is in line with previous
research results that showed that the sporadic occurrence
of this condition is frequently reported.***!*

Several theories and hypotheses have been proposed
regarding the pathogenesis of PPS, yet it is still poorly
understood. We suggest another theory where we believe
that the primary disturbance is attributed to the neuro-
vascular insult that mainly leads to a maldevelopment of
the nerve during the embryological life, leading to for-
mation of a short nerve, which then hinders the normal
growth of the surrounding tissues, including muscles,
tendons, and skin folds, causing all the subsequent ana-
tomical malformation. This goes against the previously

Fig. 1. Preoperative assessment of the lower limbs, showing an angle of
85 degrees on the right knee, and 95 degrees on the left knee.
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Fig. 2. Modified jumping man flap (crab’s flap): Marking done as in the figure with equal limbs and
central rectangular flap to cover the popliteal fossa; the angles were either 45 or 90 degrees with three

triangular tip excisions to facilitate the flap inset.

Fig. 3. lllustrating the technique after flap elevation and triangular tip excisions and their
inset in the angles, as seen by the movement of the red arrows.

held belief that the formation of the fibrous band is the
main factor that is causing all the subsequent events.
The surgical management of the popliteal pterygium
contracture can be difficult due to anatomical variations
and abnormal pathways of the nerves. This necessitates
careful preoperative assessment of the case with good
planning, accompanied with precise dissection intraoper-
atively. As in our case, the sciatic nerve branches were very
short, superficial, and running alongside the fibrous band

Fig. 4. One-year postoperative images showing the improvement of
the right leg after serial back splinting and physiotherapy. The angle
reached 150 degrees.

(Fig. 5), which may lead to a decrease in the ability to dis-
tinguish them from the fibrous band, increasing the risk
of unintended injury to the nerve. Thus, careful dissec-
tion with close observation of any nerve stimulation effects

Fig. 5. Intraoperative assessment images after performing the Z
technique. Red arrow pointing toward the very superficial sciatic
nerve branches.
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Table 1. (Continued)

[=7]

No.

Reference Cases

Family

Outcome

Management

Associated Anomalies

Severity

Age

Gender

The postoperative period was uneventful

Multiple Z-plasty correc-

Hypoplasia of the labia majora. Cleft lip +ve

N/A

14y

1

Venkata

with suture removal on the 12th

tion of the popliteal
band, and she was put

and palate and lower lip pits

Mabhipa-

postoperative day, and the patient was
on regular follow-up for 2 months

thy etal'®

on a plaster of Paris slab
in the postoperative
period for 1 week

N/A

N/A

N/A

4 mo N/A Prominent occiput, low set hypoplastic left

2

Escobar'®

ear, ankyloble pharonfiliforme, bilateral

cleft lip and palate, congenital sinuses of

the lower lip, and syngnathia syndactyly.
The nails were dysplastic with a skin

bridge over the great toe
Flatocciput, facial asymmetry, cleft palate, low

N/A

N/A

N/A

N/A

6y

set-hypoplastic ears, thoracic kyphoscolio-

sis, and lumbar lordosis. Left undescended
testis and inguinal hernia, and syndactyly

Short neck with webbing, micrognathia, anky-

N/A

Manipulation and above

N/A

5y N/A

F

1

Sethi et al®

the knee casting under
general anesthesia

loglossia, pectus excavatum with right side

bulge in thorax, b/1 planovalgus deformity,
b/1 club foot since birth, b/1 restricted

supination with finger stiffness along with

pterygia across the elbows, axilla
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should be implemented, explaining why we did not use
muscle relaxants in our case to make it easier to observe
the response of any muscles when nerves get violated.

When planning the procedure, we decided to do a
modified jumping man flap, which we called the crab’s
flap, with a central rectangular flap to completely cover
the popliteal fossa and to prevent contractions (Fig. 2). As
aresult, we had enough skin to cover the surgical site with-
out facing any problems.

The improvement in our patient was not achieved only
by surgical intervention, to avoid tension over the nerves
that might cause nerve injury. Thus, serial splinting was
done monthly postoperatively, as we believed in tissue
expansion by serial splinting following surgical intervention.
The extension angle of the right lower limb had increased
from 85degrees to 130degrees with 45degrees improve-
ment; such improvement was considered good without
injuring the nerve, as this was the limit. Of course, various
factors play a role in the extent of the surgical outcome with
the length of the sciatic nerve in the free edge being the
limiting factor in this procedure. Every procedure should be
personally tailored to fit each patient. Serial back splinting
and physiotherapy had a substantial role in the postopera-
tive improvement in our case, where the angle has improved
an additional 20degrees, reaching 150degree in total.
Further improvements are expected with time. The func-
tional aspect of the patient was the most important to us, as
the patient’s ability to walk was restored. We still expect to
see more improvements with time, as there is still extension
lag about 30degrees, and the patient was advised to keep
using night splinting and to follow up with physiotherapy.

In addition, a comprehensive review of the literature,
using the PubMed search engine of the National Library
of Medicine and National Institutes of Health, regarding
popliteal pterygium syndrome presenting with knee web-
bing has been conducted to discuss various factors of this
condition and to provide an updated summary of all simi-
lar reported cases. The following terms were searched for:
(popliteal pterygium syndrome) OR (popliteal pterygium
contracture). Among 255 articles, only 13 were included,
which reported a total of 27 cases of PPS with knee web-
bing. Some factors were not mentioned in the published
reports; thus, we indicated such missing information with
“not applicable” (N/A). The male-to-female ratio was
12:13, with two cases not reporting the gender. In total,
17 cases were familial, only two cases were sporadic, and
the remaining did not specify. Postoperative serial splint-
ing was not performed in any of the cases. Yet, some other
methods were occasionally reported. Hyoung used an
Ilizarov external fixator, which reached full angle of exten-
sion postoperatively, yet they reported that 15degrees of
knee flexion contracture recurred later on.'” In addition,
Surya used plaster of Paris slab in the postoperative period
for 1 week with his patient.'All included cases are listed
and summarized in Table 1.

Popliteal pterygium syndrome is a very rare condition
that involves several malformations, with hereditary basis
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being suggested. However, sporadic cases such as in our
patient are usually seen.

The procedure should be carefully planned, and the
exact position of the sciatic nerve branches should be
identified, as they might be situated very superficial. Thus,
nerve conduction studies and EMG should be done pre-
operatively to assess the exact position of the nerve and
muscle function. Combining a central rectangular flap
with Z-plasties can be beneficial to prevent contraction
and to completely cover the popliteal fossa. In addition,
we recommend postoperative serial splinting to be con-
sidered in the management plan, as it showed significant
additional improvement in the extension angle.

Mohammed Sewilam, MD

Jubail industrial City

Saudi Arabia

E-mail: mohammedplast48@gmail.com
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