
This article appeared in a journal published by Elsevier. The attached
copy is furnished to the author for internal non-commercial research
and education use, including for instruction at the authors institution

and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party

websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/copyright

http://www.elsevier.com/copyright


Author's personal copy

Case Report

Treatment of chronic disruption of the patellar tendon in Osteogenesis Imperfecta
with allograft reconstruction
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We present a case of chronic disruption of the patellar tendon in a patient with Osteogenesis Imperfecta. This
patient was treated with a customized extensor mechanism allograft. Results were excellent at 5 years follow
up. To our knowledge this treatment has not previously been published in this situation. We present this as a
reliable treatment option.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

Osteogenesis Imperfecta (OI) is a genetically transmitted mutation
affecting type 1 collagen, which is an essential component of bone and
tendon. Patients frequently suffer from recurrent bone fractures and to a
lesser extent tendon ruptures [1,2]. Disruption of the extensor
mechanism is a significant disabling injurywhich is particularly difficult
to treat in these patients. We present a case of chronic disruption of the
patellar tendon in a patient with OI. This patient was treated with a
customized extensor mechanism allograft.

2. Case report

A 27-year oldmale patient with OI was referred to our hospital in a
wheel chair, unable to walk on his left leg.

The patient gave a history of disruption of the extensormechanism
(patellar tendon) which was diagnosed following a fall down stairs
18 months ago. He had been operated on in another hospital with
primary repair and augmented with turn down of the quadriceps
tendon. This procedure failed to restore the function of his extensor
mechanism. His International Knee Documentation Committee 2000
(IKDC 2000) subjective knee score calculated 18 month post injury
was 18%.

He had 0° passive extension and 125° of knee flexion (his passive
range of motion ROM was 0/0/125). His active extension deficit was
45°, i.e., the patient was not able to actively extend his knee to the
neutral. He had a long anteromedial scar from the previous surgery.

Radiological examination (Fig. 1) showed a slightly elevated patella
with a Caton–Deschamps index [3] of 1.1 and Blackburne and Peel [4]
of 1.05, as compared to 0.7 and 0.6 respectively on his healthy side.
Diagnosis of disruption of the extensor mechanism was confirmed by
Ultrasonography.

He had suffered recurrent fractures, one of which was in the
ipsilateral tibia and was fixed with an intramedullary pin. The patient's
mother, brother and sister also suffer from OI.

2.1. Operative procedure

Under spinal anesthesia a tourniquet was applied to the base of the
thigh. Previous anteromedial incisionwas used and extended to expose
the quadriceps tendon, patella, patellar tendon and tibial tuberosity.
Material from the failed repair was removed. The extensor mechanism
was prepared to receive the allograft (Fig. 2). An incision was made
through the quadriceps tendon and a gutter was created on the anterior
aspect of the patella. The patellar gutter was along its whole length,
10 mm inwidth, slightly trapezoidal in shapewith the broad end distal.
We incised the patellar tendon longitudinally through its length and
created another gutter on the anterior aspect of the tibial tuberosity
60×10mm in size. Adhesiolysis of the suprapatellar pouch and gutters
were not necessary as the patella descended to the desired position
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easily.Weplanned to lower the patella 15 mmbymoving thefixation of
the allograft within the prepared tibial gutter as required.

A complete extensor mechanism allograft was ordered which
consisted of the quadriceps tendon, patella, patellar tendon and a tibial

bone block. Before implanting the allograft was swabbed for bacterio-
logical culture studies and was then left for 20 min in RIFAMPICIN
(600mg/l) solution.

The allograft was prepared so as to fit snugly into the corresponding
gutters in the patella and the tibial tuberosity. The tibial endwas 60 mm
long and 10 mmwide, the patellar tendon wasmore than 10 mmwide,
and the quadriceps tendon was almost 80 mm length. A 2 mm drill bit
was used to create a hole in the tibial end. Meticulous care was taken to
insure that the prepared allograft corresponded to the gutters created in
the patient's patella and tibial tuberosity.

Three horizontal tunnels were created in the patient's patella to
accommodate metallic wire fixation. The patellar allograft was
impacted into position and the height of the patella was adjusted by
varying the position of the tibial allograft component in its gutter. This
was checked intra-operatively with image intensifier at 30° of flexion
and compared to the pre-operative radiograph of the contralateral
side taken with the knee in the same degree of flexion and using the
Caton–Deschamps index as a reference. The tibial component was
fixed with ORTHOMED® metallic staples and was augmented by a
metallic wire passed through the 2 mm hole and fixed on a metallic
screw post. The quadriceps tendon was sutured by separate stitches
(Fig. 3).

The reconstruction of the extensor mechanismwas reinforced by a
PDS® band extending from the anterior tibial tuberosity to the
quadriceps tendon (Fig. 4).

2.2. Post operative care

A splint at 30° of flexion was used at rest for the first month and a
removable extension Knee Brace was used during ambulation. The
patient was non weight bearing for 2 months. Flexion was gradually
increased, reaching 60° in the first month. Flexion was increased to a
maximumof 95° in the secondmonth. Afterwards full range of motion
was allowed as tolerated. The patient was prescribed cephalosporin
antibiotics (1 g t.d.s) until the culture results were negative (2 days).

The post operative period was uneventful. At 2 months the brace
was discarded and weight bearing was restored gradually. The patient
reached 120° of flexion at 3 months and by the end of the fifth month
his passive range of motion was 5/0/135 with 5° of hyperextension
and 135° of flexion. He was able to actively extend his knee to 0° of
extension with an active extension deficit of 5° compared to 45°
preoperatively.

At 5 years follow up the patient's range of motion was 5/0/135
with no restriction to active extension (Figs. 5 and 6); the patient had

Fig. 1. Preoperative lateral view of the left knee. Note Patella alta and evidence of
previous surgery.

Fig. 2. Intraoperative picture showing the prepared bed in the patella ready to lodge the
graft. Note trapezoidal shape of patellar gutter with the wide base inferior.

Fig. 3. Drawing showing the shape of the prepared graft (note the wedge shaped
patellar component) and its application in the prepared gutter (Drawing by Dr Florent
Weppe).
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no activity restriction. Radiographs (Fig. 7) showed complete incor-
poration of the bone parts of the allograft. The graft had migrated
distally but patellar height was within normal limits, Caton–
Deschamps [3] ratio of 0.95 and Blackburne & Peel [4] 0.86. The
IKDC subjective knee evaluation score at five years was 58.5%. He
described his knee function as optimal compared to pre-operative
state where he was unable to perform activities of daily living.

3. Discussion

We represent a case of failed primary repair of a ruptured patellar
tendon in a patient with OI. In the literature, OI has been associated
with tendon rupture, it is commonly bilateral and occurring at osseous
insertion sites [5–12].

Surgical intervention to repair a patellar tendon rupture is essential
to restore the continuity and function of the extensor mechanism [13].
In chronic cases, the patella is retracted proximally and may require
extensive surgical release todraw it distally to the appropriate level. Pre-
operative assessment of patellar height is essential for proper planning
of the procedure.

Various methods of reconstruction of the patellar tendon have been
described. If sufficient patellar tendon is left for repair, augmentationFig. 4. Intraoperative picture showing the PDS® band augmenting the reconstruction.

Fig. 5. Five years postoperative picture showing patient's active full extension.

Fig. 6. Five years postoperative picture showing patient's full flexion.

Fig. 7. Five year postoperative radiograph showing complete incorporation of the graft,
patellar high, and slightly distally displaced graft.
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with the semitendinosus or gracilis tendon, as described by Ecker et al.
[14] and Mandelbaum et al. [15] may be indicated. If the rupture is
several months old or if the tendon is destroyed, hamstring tendons
autograft or an allograft can be used. An allograft compared to the
weaker hamstring tendons allows earlier more vigorous rehabilitation
[16]. Falconiero and Pallis used tendo calcaneal allograft with some
success in this situation [17].

We adopted the technique described by Dejour et al. [18,19]. They
used a contralateral autograft composed of a block of tibial bone,middle
third of patellar ligament, block of patella, and quadriceps tendon.
However, in our case, harvesting the contralateral autograft carries the
high risk of iatrogenic patellar fracture, which is compounded by the
pathology of OI. OI also poses special concern as to the quality of the
autografted tendon as it is a generalized disease and is associated with
ligamentous laxity [1]. For these factors we chose to use an allograft of
the extensormechanism instead of a contralateral autograft. Apart from
this we followed the technique of Dejour et al.

We prefer an extensor mechanism allograft than an Achilles
tendon allograft as it has two bony ends which can be fashioned to
anchor within the patient's patella and anterior tibial tubercle and
also allows for earlier osseous incorporation. This enables more rapid
rehabilitation.

The risk of disease transmission is an important consideration and
has been thoroughly discussed in literature as a disastrous complication
of allograft surgery. A recent study by Katz et al. [20] on ACL
reconstructed knees compared infection rates when using autografts
and allografts and failed to find a higher rate of deep bacterial infection
in ACL reconstructions when allograft tissue was used. To better ensure
the safe use of allograft tissue the recommendations of the AAOS on
allograft use [21] were followed. We obtained informed consent for
allograft tissue use before the procedure, acquired allograft tissue from
an approved tissue bank, and closely monitored our patient for signs of
infection.

The integration of the allograft was evident on X-rays and it was
not necessary to further investigate it with a CT scan examination. The
excellent outcome at 5 years postoperatively did not justify exposing
the patient to the hazards of radiation.

Our result was considered optimum although the IKDC score at five
yearswas58.5%because thepatient improved fromapreoperative score
of 18%. He returned to his pre-injury level of activity and was very
satisfied. The distal displacement of the graft observed radiologically at
five years did not affect the outcome of the procedure, and did not affect
the patient's ability to kneel. As a result we now inverse the shape of the
patellar graft putting the broad end proximal to prevent this from
reoccurring when using an extensor mechanism allograft.

Disruption of the extensor mechanism is a major disabling injury
which is complicated to manage. If disruption is associated with the
pathology of OI it poses further issues for the orthopaedic surgeon to
consider when managing the situation. To our knowledge the use of an
extensor mechanism allograft has not been reported in the literature to
treat this condition. The combination of the technique proposed by

Dejour et al. [18,19] and the use of an extensor mechanism allograft
tissue has enabled us to achieve an optimum result without complica-
tions. We recommend this technique in such difficult cases with
extensor mechanism disruption.
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