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Treatment of Lower Limb Deformities Using the Ilizarov External Fixator

Hiroyuki Kaneko, M. D,, et al.
Department of Orthopedic Surgery, Gunma University School of Medicine

Gradual mechanical distraction with an Ilizarov external fixator was used on 12 limbs of 12
children with lower limb deformities and limb length discrepancies due to congenital diseases
or epiphyseal damage. The subjects were six boys and six girls with a mean age of 10 years. The
levels of the osteotomy differed from that of the center of the deformity in nine children with
epiphyseal damage, while both levels were the same for the others. A resection was added in
the case of a 7 year old boy with a bony bridge in the epiphysis. The deformities were corrected
and discrepancies in lower limb length almost disappeared in all patients over a 9-month period.
Some minor solvable complications occurred, and it was caused by the difference between the
level of the osteotomy and that of the center of the deformity in 15 years old girl that the
mechanical axis was corrected, but the anatomical axis was not corrected. This result suggests
that the condition of the epiphysis is important for planning an operation on a child with a

deformity due to epiphyseal damage.
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Miller A, Temple T, Miller F : Impact of
Orthoses on the Rate of Scoliosis Progression
in Children with Cerebral Palsy. J Pediatr
Orthop 16 : 332-335, 1996.

Thometz JG, Simon SR : Progression of
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Orthopaedic Selective Tone-Reducing Surgery for Paralytic Scoliosis

in Patients with Cerebral Palsy

Kiyoshi Miyazaki, M. D., et al.
Shinkoen Hospital for Handicapped Children, Fukuoka

We have used orthopaedic selective tone-reducing surgery (OSTRS) for paralytic scoliosis in
18 patients with cerebral palsy since 1984. Soft tissues are released in this procedure. Of the
paravertebral muscles, the m. longissimus thoracis, iliocostalis thoracis, and quadratus lumbor-
um are released. Of the abdominal muscles, the m. obliquus exterus abdominus and rectus
abdominis are released. We studied the seven patients who could be monitored for at least 1
year after the operation. The subjects were two men, one boy, and four girls, five with spastic
quadriplegia and two with athetosis. The mean age at the operation was 17 years(range, 5 to
27 years) and the mean follow-up was 4.9 years(range, 1.2 to 11.5 years).

Progression of the scoliosis was prevented by the operation in five of the seven patients.
Although the mean rate of correction of scoliosis was 15%, but all patients improved in motor
ability. The method was useful therapy for paralytic scoliosis in patients with cerebral palsy.
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TP ratio=LT/LP

LP(length of patella)
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Ultrasonographic Measurement
of the Patella Position in Children

Kenta Fujiwara, M. D., et al.
Department of Orthopedic Surgery, Osaka Medical College

Radiographic measurement of the patella position in children is difficult because the im-
mature patella has not yet completed ossification. This study was done in an attempt to find an
indicator of the patella position by ultrasonography. Eighty knees of 40 children between 3 and
5 years old were studied. The length of the patellar tendon and the maximum longitudinal
diameter of the patella were measured, and the tendon/patella ratio was caliculated by the
Insall-Salvati method for each year. The mean ratio was 1.0+0.1, 0.98+0.08, and 0.95+
0.12(£SD)for children aged 3, 4, and 5 years, respectively. These means were the same as or
close to the usual ratio adults(about 1.0). If the Insall-Salvati method conventionally used for
adults is used, the patella position in children can be measured easily by ultrasonography. This

technique be clinically useful.
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The Trend Of Children’s Trauma

Minoru Hashimoto, M. D., et al.
Department of Orthopedic Surgery, Tohoku Rousai Hospital

Until now, many studies of children’s fractures were carried out, but there were not studies
of theirs fractures, sprains and contusions for the long duration. This study tried to find the
causes and reasons as well as a desirable solution of these traumas. The Miyagi branch of
Japanese Physical School Health Center published the data of children’s trauma at schools in
Miyagi Prefecture every year. The data of 10 years(1986-1995) which was analyzed statistically
by Cumulative Chi-squares test clearly showed the constant increase in numbers of fracture and
sprain. The causes which children’s trauma increased were thought that muscle strength to get
weak, or physical flexibility to decrease, or children who were not enough to develop their
physical strength to get over load at sports, or the number of teachers to be short, or living
environment to change worse. To decrease children’s trauma, it is necessary to solve these

problems.
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Treatment by Bone Lengthening for Limb Deformities
after Epiphysial Plate Injury

Takanobu Nakase, M. D, et al.
Department of Orthopaedic Surgery, Osaka University Medical School

We evaluated 22 patients who had angular deformities and rotational deformities after
epiphysial plate injury with treatment by bone lengthening. Twenty-two patients with limb
length discrepancy and deformity after epiphysial plate injury were treatecl by limb lengthening
with external fixators. Seventeen patients were male and the other 5 patients were female, with
ages at the operation ranging from 8 to 22 years, with a mean of 14 years. Twelve patients were
treated with the [lizarow apparatus, 5 patients were treated with Monotube external fixators,
and the other 5 patients were treated with Orthofix external fixators. The limb length discrep-
ancy was from 1.6 to 10.0 cm (mean, 4.5 cm)and angular deformity was from 7 to 29 degrees
(mean, 13 degree). The follow-up time was from 7 months to 3.5 years, with a mean of 1.7
years. At the time of the most recent follow-up, rigid union had been achieved together with
good correction of deformities and the limb length discrepancy. Most of the deformities after
epiphyseal plate injury are accompanied by the shortenings of bones and are close to joints, and
so correction by bone lengthening based on the Ilizarov principles is effective. Based on the
present results, we conclude that bone lengthening is useful to treat the deformities and limb
length discrepancy after epiphysial plate injury.
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Results of Transtrochanteric Rotational Osteotomy for Older
Children of Perthes’ Disease with Large Lesions and Severe

Deformity Evaluated Radiographically

Yasunari Hiranuma, M. D., et al.

Department of Orthopaedic Surgery, Fujigaoka Hospital, Showa University School of Medicine

Transtrochanteric rotational osteotomy of 14 hips was done on older children of Perthes’
disease with large lesions and severe deformity. Radiographic results in the 12 patients (13 hips)
monitored for 2 or more years after the operation were rated by the system of Stulberg et al.
The mean age at the onset of symptoms was 8.8 years old. The mean age at the operation was
9.7 years old, and the mean follow-up period was 6 years(range, 2 to 10 years). All hips had
marked lateral displacement and flattening of the femoral head. Hinge abduction of six hips
was noted. Six of the hips gave findings in Stulberg Class II, four gave findings in Class III, and
three had the findings in Class IV. In two hips in Class IV, arthritic changes had progressed.
Transtrochanteric rotational osteotomy for Perthes’ disease is indicated only for older patients
with large lesions and severe deformity difficult to treat, especially those with hinge abduction.
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Changes in Results of Magnetic Resonance Imaging after Reduction for

Developmental Dysplasia of the Hip by Flexion Abduction Traction

Toshio Kitano, M. D., et al.
Department of Orthopaedic Surgery, Osaka City University Medical School

The purpose of this study was to evaluate reduction by Flexion Abduction Traction. Starting
in June 1996, flexion abduction traction treatment for developmental dislocation of the hip was
used for seven patients(with seven affected hips) . Reduction by this method was possible for six

hips. The remaining hip required open reduction.

Magnetic resonance imaging was done both before and after reduction. Changes in deformity,
the size of the femoral head, fluid volume, shape, and degree of varus of the acetabular labrum
were useful in decision making about the period of traction and the need for open reduction.
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Humeral Supracondylar Wedge Osteotomy for
Cubitus Varus in Children

Minako Sato, M. D, et al.
Department of Orthopaedic Surgery, Yokohama City University School of Medicine

Cubitus varus deformity after trauma is one of the commonest complications of supracon-
dylar fracture in children. A surgical treatment is sometimes needed for correcting this
deformity. To decide the suitable fixation method after osteotomy for children, we investigated
the outcomes of osteotomy with various kinds of fixations. We did humeral supracondylar
wedge osteotomy on 13 elbows of 13 children to correct cubitus varus deformity after humeral
fracture. Previous reports suggested that operation when the patient is in the low teens gives
vigorous bone remodeling and rapid bone union. We operated on nine boys and four girls
between 1980 and 1996. Their mean age at surgery was 13 years(range, 7 to 19 years). Fixation
after opening-wedge osteotomy was done with Kirschner wires with cross-wiring technique in
seven elbows, AO plate in one elbow, and dual dynamic compression plates(DCP)in one
elbow : French closing-wedge osteotomy was used for four elbows. At a mean follow-up time
of 5 years(0.5 to 13 years), the mean carrying angle improved by —17.4° to 4.3°, and all of the
elbows maintained a flexion range of more than 120°. Results in five of the 12 elbows were rated
excellent and results in seven elbows were rated good by the grading system of Mitchell and
Adams. We concluded that cross-wiring fixation with Kirschner wires was a reliable technique
for stabilization after osteotomy for children.
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Two cases of osteopathia striata with cranial sclerosis

Kazuyoshi Yagishita, M. D., et al.
Department of Orthopaedic Surgery, Tokyo Medical and Dental University

Osteopathia striata with cranial sclerosis is a rare dysplasia characterized by fine linear
longitudinal striations especially of the metaphyses of long bones and frequently with fan-
shaped patterns of the ilium, combined with sclerosis of the cranial base and cranial vault.

In most subjects, this condition is asymptomatic, but the cranial sclerosis sometimes results
in cranial nerve and dental problems. Two patients of osteopathia striata with cranial sclerosis

with dental anomalies are reported here.
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Intrauterine Foot Fosition of Fetuses

Toshiyuki Nakai, M. D., et al.
Department of Orthopaedic Surgery, Oyodo Hospital

To investigate the relationship between the congenital foot defomity and the intrauterine
position, we examined the intrauterine position of 154 feet of 154 fetuses in the tenth to forty-
first week of gestation. We chose the feet whose position were more detectable and classified
them by foot position according to the ultrasonographic findings : feet in plantar flexion,
neutral position, and dorsiflexion. From the start of our observations, 109 feet were either in the
neutral position or dorsiflexion, and no foot was in marked plantar flexion such as is seen in
clubfoot. Particularly in the advanced fetal stage, most of the feet were pressed against the
placenta or the gestational sac and were in strong dorsiflexion.
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Late Results after Colonna Capsular Arthroplasty or Subtrochanteric
Osteotomy and Evaluation of Need for Total Hip Replacement

Shigeru Mitani, M. D. et al.
Department of Orthopaedic Surgery, Okayama University Medical School

We reviewed 10 patients(12 hips) with developmental dislocation of the hip who had no prior
treatment and were treated by either Colonna capsular arthroplasty(seven hips)or subtro-
chanteric angulation osteotomy (five hips) when at least six years of age. On the average,
patients after arthroplasty started to complain of pain with the hip at rest 10 years earlier than
the patients after osteotomy. However, they rated their walking ability and activities of daily
life more highly. The mean range of motion of patients after osteotomy was better. Radio-
graphs of four hips after osteotomy showed the terminal stage of osteoarthritis. Total hip
replacement was done as a salvage operation for two patients in each group. When such
replacement becomes necessary, three hips treated by arthroplasty and all five hips after
osteotomy will need some acetabular reconstruction such as acetabuloplasty, and one hip after
arthroplasty and four hips after osteotomy will require some femoral procedure such as femoral
re-osteotomy. Hips treated by osteotomy were functional longer, on the average, than hips
treated by arthroplasty, but did give rise to difficulties until total hip replacement was done.
Replacement after osteotomy was more difficult than after arthroplasty.
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Radiological Results of Open Reduction for Congenital Dislocation of
the Hip by the Extensive Anterolateral Approach

Tomohiro Matsushita, M.D., et al.
Department of Orthopedic Surgery, Fukuyama National Hospital

From 1975 to 1991, 28 patients with congenital dislocation of the hip were treated by open
reduction. Of these, we reviewed the 23 patients(25 hips) who were followed up to at least 6
years of age. The mean ages were 19 months (12 to 35 months) at the operation and 11.4 years
(6.0 to 21.2 years) at the most recent follow-up. 2 hips were treated twice surgically. At follow-
up, 16(64%) hips treated only by open reduction were classified as being in Severin groups [ or
II (results were acceptable). Except for one hip with subluxation, all hips were reduced
concentrically. By Tonnis’s classification, 3 hips had grade 2 ischemic necrosis of the femoral
head. Among the 21 patients with only one affected hip joint, an enlarged femoral head, defined
as a femoral head with a radius at least 109 longer than that on the contralateral side, was
found in 9(43%) hips ; such enlargement seemed to be a factor in poor results. In particular, a
bulging femoral head with a worsening coxa valga gave unacceptable results(in Severin groups
Il or IV).
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Open Sternocleidomastoid Tenotomy for Previously

Untreated Muscular Torticollis in Adults

Kazuhito Minamitani, M. D, et al.
Munakata Suikoukai General Hospital and Department of Orthopaedic Surgery,

School of Medicine, Kurume University

Nine adult patients(four men and five women) with previously untreated muscular torticollis
were treated surgically by partial resection of the distal portion of the sternocleidomastoid
muscle. The age of the patients at the operation ranged from 19 to 51 years(mean, 27 years),
and follow up time was a minimum of 1 year (mean, 4 years 9 months). Before the operations,
the main complaint was cosmetic problems, but the paients also complained of headache,
stiffness of the shoulder, and radiating pain in the upper arm. After the operation, the cosmetic
apperance was not fully satisfactory in all Patients, but the patients with headache(n=1) or
stiffness of the shoulder(n=3)were satisfied with the outcome.
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Long-term Follow-up of Pemberton’s Pericapsular Osteotomy for
Residual Subluxation of the Hip Joint

Shingo Maeda, M. D, et al.
Department of Orthopaedic Surgery, Tohoku University School of Medicine

Factors that lead to unsatisfactory results of Pemberton’s pericapsular osteotomy have not
been identified. Twenty-one patients (25 hips)treated by this operation for residual subluxation
of the hip were reviewed. There were two boys and 19 girls. The mean age at operation was 5
years(range, 3 to 10 years). The mean age at the most recent follow-up was 20 years(range, 15
to 24 years). Clinical results were evaluated by Miki’s criteria, and radiological results were
evaluated by Severin's criteria. Results classified in Severin’s groups [ and Il were regarded
as satisfactory, and those in groups Il and IV were regarded as unsatisfactory. The center-adge
angle, acetabular angle, and acetabular head index were measured before and after the
operation. Clinical results in all but one patient, whose operation was technically difficult, were
excellent or good. Fifteen hips were rated radiologically as being in group [, four were in
group II, four were in group IlI, and two were in group IV. Of the 25 hips, 19(76%)had
satisfactory results, and six (24%) had unsatisfactory results. In the group of hips with satisfac-
tory results, two hips had been affected by avascular necrosis of the epiphysis. In the group of
hips with unsatisfactory results, four hips had been preoperatively necrotic. Unsatisfactory
results had no relationship with the age at the operation, the radiological measurements, or
postoperative thickening of the acetabular floor. Avascular necrosis of the epiphysis was the
main factor in unsatisfactory results.
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Results of Magnetic Resonance Imaging of Knee Joints in Patients with
Physiological Bow Leg or Blount Disease

Shunsaku Nishihara, M.D., et al.

Department of Orthopaedic Surgery, Hoshigaoka Koseinenkin Hospital

We examined knee joints of Patients with physiological bow-leg or Blount disease by
magnetic resonance imaging in a study of the etiology of these diseases. There were three
patients with physiological bow leg (six knee joints) and five patients with Blount disease
(eight knee joints). The findings were classified into four groups. In group I, the medial
metaphysis of the proximal tibia was slightly to moderately depressed : in group II, the medial
metaphysis had a sharp vertical depression ; in group llI, the medial part of the growth plate
and the cartilaginous epiphysis were depressed vertically over the metaphysis ; and in group IV,
the medial part of the growth plate was collapsed and fragmented. No patients with Blount
disease had findings classified as group I. Group Il or lll findings were obtained in three
patients with physiological bow legs and two patients with Blount disease. Group IV findings
were made for children with Blount disease, all seven years old or more. After correction of the
deformity by tibial osteotomy, the children with findings classified in group II or Ill recovered
completely, as seen by plain radiography as well. In conclusion, pathological changes in young
children in the early or middle stage of these diseases are common, and seen to be reversible.
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Long-Term Follow—up of Congenital Subluxation of the Hip

Teruhito Yoshitaka, M.D., et al.
Department of Orhopedic Surgery, Okayama University Medical School

We reviewed the long-term results of 169 hips in 150 patients with congenital subluxation of
the hip treated at our department from 1963 to 1980. The diagnosis was based on plain
radiographs taken at the first visit. The center-edge (CE) angle and the Sharp angle were
measured when the patient was 3, 6, 9, 12, and 17 or 18 years old. Radiographic assessment was
done by Severin’s classification. Avascular necrosis was diagnosed as described by Kalamchi
and MacEwen. All 169 subluxated hips were reduced conservatively : 149 hips in 135 patients
with a Pavlik harness and 20 hips in 15 patients by manual reduction and then immobilization
in the frog position. At the final follow-up, 52 hips (31%) were rated as being in group III or IV.
Avascular necrosis were noted in five hips, and four hips were rated as being in group II of
Kalamchi and MacEwen, and one hip was rated as being in group IIl. There was a significant
difference between the CE angles of hips in Severin groups I and Il compared with hips in
groups Il and IV at three years old, and in the Sharp angles, as well. In view of the poor results
reported here, there should be follow-up until full bony maturity is reached.
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Long-term follow-up of epiphyseal injury of the left leg associated
with extensive skin necrosis.

Seiya Uegama, M. D, et al.

Division of Orthopaedic Surgery, Kyorin university school of medicine.

Wereport a patient with a degloving injury of the left leg, epiphyseal injuries of the left femur
and tibia and a fracture of the right tibia that occurred when the subject was 5 years old.
Follow-up was for 18 years. A traffic accident, the subject received a circumferential degloving
injury extending from the distal posterior aspect of the left thigh to his left ankle joint ; open
fractures of the left femoral lateral condyle, left tibial proximal epiphysis and lateral malleolus
of the left ankle joint ; isolocal epiphyseal injuries ; and a fracture of the shaft of the right tibia.
After the wound was cleaned, soft tissues were permanently sutured and plaster fixation of the
affected areas was done. However, severe necrosis occurred extensively in the soft tissue
association with wound infection, and the patient was referred to our department one month
after the injury. Wound debridement was carried out with subsequent free skin grafting. At the
age of 10 years, free latissimus dorsi myocutaneous grafting was done. Corrective osteotomy
was performed for valgus deformity of the left knee when the patient was 7 and 12 years old,
and for equinovalgus deformity of the left ankle joint when the patient was 6, 8 and 16 years
old. When he was 16 years old, shortening of the left lower limb was corrected by leg lengthen-
ing by 5.6 cm. The patient, now aged 23 years, has a FTA of 165 degrees for the left leg, which
is 2.5 cm shorter than the right one, but his daily life is not affected.
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Epidemiology of epiphyseal injuries in paediatric fractures

Koei Kawamoto, M. D., et al.

Department of Orthopaedic Surgery, Kyoto Prefectural University of Medicine

We examined the incidence of epiphyseal injuries at our university hospital and three
affiliated general hospitals for the 5 years from 1992 to 1996 in terms of sex, age, fracture site,
Salter-Harris type, and etiology. The incidence of epiphyseal injuries in 1049 fractures of 1012
patients was 16.3% (171 fractures). There was no difference in the incidence of epiphyseal
injuries between boys and girls. The highest incidence was at 10 years of age for boys and 13
years of age for girls, both ages being during the growth spurt. The most common site was the
distal humerus and the next most common was the distal radius. Salter-Harris type II was the
most common type of fracture (60%). The highest incidence of S-H type I injuries was at 13
and 15 years of age for boys and 10 years of age for girls, and the incidence of type II injuries
was at 10 years of age for both sexes. There were no type V fractures. Falling down was the
most common cause of the injury. For 4094 of the epiphyseal injuries, treatment was surgical.
The incidence of finger phalangeal and distal radius fractures may have been underestimated,
because these fractures are usually treated at private clinics, but we gathered data from general
hospitals only.
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Popliteal Pterygium Syndrome : report of two cases

Hironori Ito, M. D. » Hiroshi Nogami, M. D.
Takashi Oki, M. D.

Department of Orthopaedic Surgery, Central Hospital, Aichi Prefectural Colony, Kasugai, Aichi, Japan

Abstract We report the rare incidence and outcome from treatment of two cases with

variable expression of popliteal pterygium syndrome. One patient showed a bilateral mild

expression, and was improved by serial Z-plasty of the skin and excision of the tight tendinous

cord and fibromuscular septa. However, the other showed a severe unilateral expression with

recurrence of skin and joint contractures and required revision operations. The severe patient

showed polydactyly in the great toe and plantar skin abnormality in the contralateral foot.

These complications have not been reported in this syndrome to date. The plantar skin

abnormality was locally duplicated skin similar to the fenestrated condition found in acrosyn-

dactyly of constriction band syndrome. Orthotic management was necessary for the affected

limbs of the severe patient, clue to weakness in the hypoplastic muscles. The present patients

were rare and might represent new mutations of popliteal pterygium syndrome.

Popliteal pterygium syndrome is a character-
istic congenital malformation syndrome affect-
ing the face, genitals and limbs. It has been
referred to as facio-genito-popliteal syndrome
and differentiated from multiple pterygium
syndrome. In the present paper, we report two
patients with popliteal pterygium syndrome,
one severely affected and the other mildly
affected. The severely-affected patient had
metatarsal type polydactyly in the great toe
and plantar skin abnormality in the contralater-
al foot. These complications have not been

reported in the literature to date.

Patient report

Patient 1. A boy, aged one month, was seen
with complaints of a popliteal web on the left
lower extremity, and metatarsal-type preaxial
polydactyly in the great toe and syndactyly in
the second and third toes of the right foot (Fig.
1)with locally duplicated plantar skin(Fig. 2),
bilateral cryptorchidism and episiodeformity.
The webbed left knee joint had flexion
contracture of 45°, and both feet showed club
foot deformity. There was no malformation in
the face. He was born to nonconsanguineous
parents, aged 23 (mother)and 27 (father) years
(Fig. 3), with birth weight of 2950g after an

Key words : popliteal pterygium syndrome (¥ X B & fE & #%). polyclactyly (% #5 fE), syndactyly (& 8 1E),

contracture (¥J##), Z-plasty (Z JERT)
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Fig. 1 Patientl. Exter-
nal feature in the

The preaxial

toe was removed

o O

Fig. 3
Pedigree of patient 1

A

uneventful 40 weeks gestation. His younger
brother, born two years later, was normal.
Excision of the preaxial graet toe, separation
of the fused toes, and serial Z-plasty of the skin
was performed on the right foot, and excision
of the tight fibromuscular septum to remove
the popliteal web was performed on the left
lower extremity, at the age of three months
(Fig. 4). However, bowstringing contracture in
the sciatic nerve and vessels situated in the web
prevented sufficient elimination in the flexion
contracture of the knee. Achilles’ tendon length-
ening and posterior soft tissue release were
carried out to treat the bilateral club foot
deformity, at the age of six months. In spite of

postoperative physical therapy and orthotic

management, recurrence of left popliteal web-

bing and bilateral club foot deformity was rapid

and remarkable. Revision operations were nec-
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Fig.2 Patient 1. Locally
duplicated skin of the
right foot right foot plantar.

extra

a

b
Fig.4
Patient 1.
Popliteal
web and lon-
gitudinal
skin scar(a)
and bow-
stringing
contractured
tissue (b) at
the age of3
months

essary at the age of two years and five months,
at four years and eight months, and again at
seven years and five months(Fig. 5). For treat-
ment of genital abnormalities, episioplasty (at
two years and one month) and cryptorchidopex-
ies(right, at two years and nine months ; left, at
three years and six months) were performed by
pediatric surgeons. For treating the marked
muscle atrophy in the lower extremities, espe-
cially on the right, short leg braces were fitted
to reduce ambulatory difficulty. His gait start-
ed at the age of three years.

Patient 2. A boy, aged six months, was seen
with complaints of bilateral popliteal webbing,
syndactyly in the left second and third toes and
in the right second through fifth toes(Fig. 6),
cleft lip and palate, and bilateral cryptorchidis-
m with episiodeformity. Bowstringing tension

of the popliteal web was more evident on the



Fig.5 Patientl. Lower Fig. 6 Patient 2. Exter-
extremity at 8 years nal feature of the
and 1 month after the right foot

first plasty operation

right than on the left. Although there was web
formation with tendinous cord inside, passive
extension of the knee was almost fully possible
at the age of one year. He was born to noncon-
aged 28 (mother) and
with birth weight

sanguineous parents,
33(father) years(Fig. 7),
of 3420 g after an uneventful 42 weeks gesta-
tion. The cheilostomatoplasties were perfor-
med at the age of three months, while the cleft
palate was treated at the age of one year and
nine months.

Serial Z-plasty of the skin, excision of the
contracted tendinous cord and fibrous septum
in the right popliteal web, and separation of the
fused toes in the right foot were performed at
the age of one year and 11 months(Fig. 8). The
sciatic nerve and main vessels were not situated
in the web. A pathological examination of the

excised tendinous cord revealed massive col-

Fig. 8 Patient 2. Popliteal wab and longi-
tudinal skin scar (a) and bowstringing
contractured tissue(b)at the age of 1
year and 11 months

79 g
T00 B 00
s O

A

Fig. 7 Pedigree of patient 2

lagen fibers similar to that of a tendon(Fig. 9).
Orchioplasties were done at the age of two
years and six months(right), at two years
and 10 months(right, reoperation), and at three
years and five months(left). Additional inter-
digital plasty in both feet was performed at the
age of 3years and 1 month. At the age of one
years and four months, he was able to walk
without orthotics, and postoperative recovery

in the right leg was satisfactory (Fig. 10).
Discussion

The bowstringing fibrous contracture tissue
extending from the ischial tuberosity to the heel
is named the “calcaneoischiadicus”? and limits
ankle dorsiflexion, knee extension, hip abduc-
tion and rotation. In a severely affected case
such as Patient 1, surgical intervention to elimi-

nate web contracture was difficult and the gain
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was small from a one-stage operation, because

of bowstringing in the sciatic nerve and vessels
situated along the border of the web. In adition,
a recurrence of contracture in the knee and
ankle was inevitable as growth progressed.
Muscle weakness due to hypoplastic muscle in
the affected limb caused ambulatory difficulty.
Therefore, postoperative physical therapy and
orthotic management were indicated as well as
a series of plastic surgery. In a mild case such
as Patient 2, Z-plasty of the skin and sufficient
excision of the tight tendinous cord and fi-
bromuscular septum could successfully improve
joint functions.

Although the pathogenesis of popliteal pter-
ygium syndrome is not yet understood, the
majority of hypotheses have indicated a vascu-
lar abnormality®® of edema®'" during the fetal
stage. Isaacson et al.? found pterygium between
the leg and foot in a fetus as early as 18 weeks.

Hunter® described that microvascular anom-

alies and secondary edema might account for

the epiphyseal disturbance.

In Patient 1, there was locally duplicated
plantar skin with space between them. This
finding was similar to the fenestrated condition
found in acrosyndactyly of constriction band
syndrome. Hunter® stated that loss of epithelial

integrity with subsequent adhesions was similar
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4 Fig. 9

Transverse(a) and
gitudinal (b) section of
the excised tendinous
cord, showing massive
collagen fibers. Stain,
hematoxylin and eosin.

lon-

Original magnifica-
tion X 40

Fig. 10 »

Patient 2. Lower

extremity at?2 years
and 1 month after the
operation

to that suggested for amniotic bands. A longitu-
dinal linear scar was found in the bowstringing
skin of the web in both the present patients.
Therefore, there is the possibility that the pter-
ygium might be regarded as a longitudinal and
not annular constriction band.

In other hypotheses concerning pathogenesis,
aplasia'® or hypoplasia® in developing muscle
fibers, and fragile collagen® have been suggest-
ed. The variety of causes concerning the pter-
ygium formation has suggested that many fac-
tors might be related to the underlying mecha-
nism during the fetal stage. The variety has
also reflected the relatively inconsistent clinical
findings in reported cases.

Syndactyly in the toe is common in popliteal
pterygium syndrome as in constriction band
syndrome. However, polydactyly in the great
toe of metatarsal type such as that found in
Patient 1 has not yet been reported in a patient
with popliteal pterygium syndrome. It is note-
worthy that polydactyly occurred in a foot not
associated with pterygium. This may have been
due to some difference in the critical period to
produce these malformations.

Popliteal pterygium syndrome is inherited in
the pattern of autosomal dominance®”, but no
hereditary tendency was founded in the present

two cases. They might therfore be considered



to represent new mutations in the syndrome.
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