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ORIGINAL STUDY

Management of severe knee extension stiffness in children:
particularity in sub-Saharan Africa

René Castro GAYITO, Roméo Haoupou, Giambattista PriuLi, Robert ELBAUM, Jean-Paul DusABE,
Fabian MounGonDpo, Thierry PIROTTE, Pierre-Louis DOCQUIER

From the Saint Jean de Dieu Hospital of Tanguiéta, Benin (Pediatrics surgery department)

Knee extension stiffness due to fibrous retraction of
the quadriceps is a relatively uncommon condition in
children but not so rare in developing countries. It is
the result of iatrogenic intra-muscular injection. It is
responsible for major functional prejudices in the child.
A retrospective study was carried out over a period
of 4 years. Twenty children were treated surgically
for knee extension stiffness. In 100% of cases it was a
severe retraction of the knee. The quadriceps-plasty
described by Judet was used in 16 cases and a V-Y
quadriceps-plasty in 4 cases. Immediate post-operative
physiotherapy was performed every 6 hours with
positioning in splint (with every 6-hour alternation
between extension and 100°-flexion splint).

The average knee flexion degree was 5° in preoperative
period and improved to 103° after the surgery. The
final result was considered excellent in 30% and good
in 70% of the cases.

Keywords: Knee stiffness in extension ; Judet quadriceps-
plasty.

INTRODUCTION

Fibrous retraction of the femoral quadriceps
muscle is a relatively rare condition. It is most
often due to intramuscular injections but sometimes
can be due to unexplained cause (70). The injected
medicine is often antibiotics (such as Ceftriaxone
or Gentamycin), analgesic and antipyretic drugs

(such as Metamizole or Acetylsalicylic acid) and
especially Quinine salts (especially in areas of
endemic malaria). The resulting fibrous retraction
is responsible for a progressive knee stiffness
disturbing the child’s body pattern and hindering
his physical, sporting or psychic activities (4). This
disease is reported throughout sub-Saharan Africa
in both urban and rural areas (4 70). Purpose of this
study is to report our therapeutic management of
knee extension stiffness in under-equipped areas.
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PATIENTS AND METHODS

This is a retrospective study over a 4 years period
(07 October 2012 to 07 October 2016). The study
was conducted at the Saint Jean de Dieu Hospital
in Tanguiéta, level 4-hospital, based in Northern
BENIN in collaboration with a team of surgeon
of “Chain of Hope- Belgium”. Were included into
the study, all children less than 15 years surgically
treated for knee extension stiffness due to a acquired
quadriceps retraction. The exclusion criteria were:
congenital quadriceps stiffness and malformative
lesions. All patients received a standard radiograph
of the knee (anteroposterior and lateral view)
to exclude any dysplasia or bone deformities.
The treatment protocol consisted in 2 steps. First
the surgery consisted of either a quadricepsplasty
according to Judet (7) (sometimes associated with a
VY plasty), eithera VY plasty alone of the quadriceps
tendon. The second step in the post-operative
period consisted of an intensive physiotherapy
and alternative splinting. Immediate post-operative
physiotherapy was performed every 6 hours and
positioning in splint with every 6-hour alternation
between extension and 100°-flexion splints (Fig.1).
During the first 3 days, each physiotherapy session
was preceded by administration of 15mg/kg
paracetamol 15 minutes before replacement of
the splint. This physiotherapy was followed by
an external rehabilitation for 4 weeks (outside the
hospital). The per-operative objective of the Judet’s

e

Fig. 1. — Initial lateral approach
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quadricepsplasty associated or not with the VY-plasty,
was a flexion of at least 100 ° (Fig. 2). The procedure
was performed step by step by a broad lateral
approach (Fig. 3). First the fascia lata was incised.
The quadriceps was released from the femur over its
entire length (Fig. 4) by peeling off the periosteum.
An internal arthrolysis was carried out according
to Gernez with section of the patellar fin, the
excision of the adhesions in recessus suprapatellaris
and in trochleo-patellar joint. Finally, according
to the obtained degree of flexion, a V-Y shaped
aponeurotomy of the quadriceps tendon was in some
cases associated (Fig. 5). The stiffness severity was
assessed according to the criteria summarized in
Table I (5). The results at the latest follow-up were
evaluated according to the criteria of SOFCOT
(Table 1I).

Fig. 2. — Full release of the vastus lateralis

Fig. 3. — Per operative flexion obtained
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Fig. 4. — Per operative flexion obtained

RESULTS

In our series 20 children were collected. The
mean age of the children at the time of surgery
was 4.9 years with extremes ranging from 3 to 13
years. The average time from symptoms onset and
surgery was 11 months with extremes ranging from
5 to 48 months. The average hospital stay was 7

Table I. — Criteria for stiffness assessment

Severe Moderate
Between 15° and 60°
Between 15° and 30°

Knee stiffness Yes Discret
during walking

Knee flexion angle <15°
Hip flexion deficit >30°

Tilt of pelvis during | Evident Moderate

walking

Table II. — Appraisal of the results at the latest follow-up
according to the criteria of SOFCOT

Results Active and passive mobility in knee flexion-
extension

Excellent | >120°

Good 90to 120°

Average 451090 °

Fig. 5. — Knee bending splint

days. The left side was the most affected with a
male predominance. In 17 cases, a muscle injection
was incriminated and quinine was the product used
in 10 cases. The main reason for consultation in all
patients was a knee flexion defect. Average flexion
before surgery was 5° and in 100% of cases the
retraction of the quadriceps muscle was considered
severe. No dysplastic or malformative lesions had
been found on the radiograph. Average flexion after
the surgery was 103°. Two complications were
encountered during rehabilitation: a cartilage lesion
and a wound dehiscence occurred at 5™ and 7" post-
operative day, respectively.

Follow-up after 12 postoperative months showed
favorable result in all patients with normal walking
without sequels and resumption of sports activities
among those who wished. The final result after 12
months was judged excellent in 6 cases (30%) and
good in 14 cases (70%) (Fig.6).

DISCUSSION

Retraction of the extensor apparatus responsible
for knee stiffness is a relatively rare condition. The

Fig. 6. — Flexion of 110° obtained after 12 months
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Table III. — Clinical data of the 20 patients (R: right; L : left ; IM: Intra muscular Injection; U: Unknown)

Sex | Age | Side | Delay between Etiology Surgical Pre- Post- Compli- | Hospitalisation (days)
onset of symptoms technique operative | operative cations
and surgery flexion (°) | flexion (°)
(months)

F| 3R 48 M Judet 0° 100°

M 6 L 12 M \'A'% 0° 100° 6
M| 3| R 6 M VY 2° 100° | Cartilage 26

lesion
F 5 R 8 M Judet 4° 120° 7
M 6 L 24 M Judet 10° 100° 6
M 4 R 24 M Judet +VY 0° 100° 6
M 4 L 12 M Judet +VY 14° 120° 6
F 12 L M Judet 0° 100° 6
F L U Judet 30° 110 5
M L M Judet 100° 8
F L 12 M VY 0° 100° 6
M 10 L 24 M Judet 16° 100° 6
F 5 R 12 M VY 0° 100° 6
M | 12 R 12 M Judet 10° 100° 7
M 13 R 18} Judet 12° 100° 6
M 6 R 7 U Judet 11° 110° Wound 12
dehiscence

M R M Judet 0° 110° 8
M L M Judet 4° 100° 8
F 11 R 10 M Judet 15° 110° 5
F 7 L 48 IM Judet 0° 100° 5

relationship between intra-muscular injections and
the secondary occurrence of a retraction of the
femoral quadriceps had already been mentioned (6).
Intravenous drug administration has considerably
reduced the incidence of this disease in developed
countries (7). Our epidemiological data are similar
to those in the literature, which stipulates that the
retractile fibrosis of the quadriceps is predominant in
the boy and that intra-muscular injections constitute
the main cause with quinine as the first product
(8). The retraction of the quadriceps muscle was
severe in 100%. Several surgical techniques have
been described: VY- or Z-plasty of the quadricipital
tendon, Thompson-Payr’s plasty and Judet’s
quadricepsplasty. Many other quadriceps tendon
plasties have been described, but were abandoned
due to high cutaneous necrosis, infection and
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active extension deficit (9). In our series the Judet’s
quadricepsplasty was performed in 16 patients
and was associated with a VY elongation of the
quadricipital tendon in 2 cases. The VY elongation
ofthe quadriceps tendon alone was used in 4 patients
(younger children). In our series the average flexion
obtained after surgery was 103°. At recent follow
up, our results were excellent in 30% of cases
and good in 70% of cases. Burnei et al with the
Judet’s technique obtained a postoperative flexion
gain of 85° (3). No per-operative complications
such as patella fracture or vasculonervous lesions
were noted in our series. Two post-operative
complications were encountered. A cartilaginous
lesion and a wound dehiscence, due to forced
physiotherapy. This immediate physiotherapy is
the originality of our technique. The splint change
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was preceded by analgesic, making it less painful
and more acceptable to the parents and the children
themselves. Indeed, in our series the arthromotors
were not used as recommended because they were
not available in our hospital. Continuous passive
mobilization was thus replaced by alternating
splints in flexion and extension changed every six
hours just after the intervention during the first 72
hours. No deep infection necrosis or post-operative
compartment syndrome was found in our series, as
it was the case for Bellemans et al. (2).

CONCLUSIONS

Fibrous retraction of the quadriceps is a relatively
rare condition in developing countries. If surgery
1s its basic treatment, the best functional results
are obtained in the patients mobilized very early
in post-operative by means of a multidisciplinary
managementassociatingorthopedist, physiotherapist
and anesthetist.

10.
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