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CASE REPORT

Open fracture-dislocation of the knee associated with non-
union of the medial femoral condyle and chronic tendon pa-
tellar rupture

Filippo Calderazzi, Alberto Visigalli, Giacomo Scita, Alessandro Spirito, Umberto Ferrari,
Francesco Ceccarelli, Francesco Pogliacom:
Orthopedics and Traumatology Clinic, Department of Medicine and Surgery, University of Parma, Parma (Italy)

Abstract. Background and aim of work: The incidence of coronal fractures of the femoral condyle, Hoffa frac-
tures, ranges from 8.7% to 13% of all fractures of the distal femur and are often observed in polytraumas.
Hoffa fractures may be misdiagnosed and consequently not properly treated. Reduction and synthesis of this
type of fracture should be achieved to avoid complications such as nonunion, pain, functional impairment.
The authors present a case of a 5 year old nonunion of a Hoffa fracture of the medial condyle with chronic
patellar tendon rupture. Mezhods: Revision surgery consisted of reduction and fixation of the Hoffa fracture
with screws associated with bone grafting from the iliac crest. Distalization of the patella by Z-plasty and
reconstruction of the patellar tendon with Achille’s allograft were also performed. Resu/ts: Clinical evaluation
after 10 months following the end of the treatment showed a complete resolution of pain, almost complete
range of motion, good strength and almost complete functionality of the operated limb. Conclusions: Mistakes
in the diagnosis or treatment of Hoffa fracture can often result nonunion, functional impairment, and per-
sistent pain. To avoid these, the senior authors of this text believe that the correct treatment of acute Hoffa
fracture and its potential associated injuries are crucial, according to the concept of early damage control and
later synthesis with soft tissue reconstruction. (www.actabiomedica.it)
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Introduction

Coronal fractures of the femoral condyle, first de-
scribed by Hoffa in 1904 are uncommon injuries; al-
though distal femur fractures usually occur in the axial
or sagittal plane, Hoffa fractures occurs in the coronal
plane (1).

Their incidence ranges from 8.7% to 13% of all
fractures of the distal femur and they are commonly
isolated (2). In some instance they are associated with
other injuries around the knee joint such as fracture-
dislocations of the knee that are complex, high-energy,
potentially devastating injuries (3). 5-17% of all knee
dislocations are open injuries, 14— 44% occur in pol-
ytraumas, and in 5% they are bilateral (4,5).

Hoffa fracture associated with a knee disloca-
tion is a very rare event, and associated injuries may
include: ipsilateral distal femur fracture, proximal tibia
fractures, patella dislocation, patella fracture, and mul-
tiligamentous knee injuries in addition to quadriceps
tendon or patellar tendon injuries (6).

Chronic ruptures of the patellar tendon are an
uncommon event. These ruptures are often difficult
to repair because they are generally accompanied by
quadriceps muscle retraction and a great amount of
scar tissue formation. (6)

Late reconstruction of patellar tendon ruptures
usu- ally yields less favorable results than immediate
reconstruc- tion. This disparity has been attributed to
proximal patella migration, poor tissue quality, and
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quadriceps atrophy (7).

The types of treatment used for Hoffa fractures
include conservative management and surgical treat-
ment.

Hoffa fracture is usually treated using the princi-
ples of intraarticular fracture treatment: by reduction
and synthesis and by repair of soft tissue damage (3).

The results of conservative management are poor
because this is associated with a risk of displacement
of the fracture fragment, nonunion, avascular necrosis
and tendency to heal with a valgus and varus deform-
ity (8,11).

For these reasons, both acute fractures and non-
union should be treated with debridement, and open
reduction and internal fixation (8).

Although Hoffa fractures and patellar tendon le-
sions are potentially simultaneously associated in frac-
ture-dislocation of the knee, to our knowledge there is
not any report which describes the contemporaneous
treatment of these two lesions that are the result of a
neglected acute management.

The authors present a rare case of nonunion of
Hoffa nonunion associated to an inveterate patellar
tendon rupture as a result of a knee fracture- disloca-
tion occurred five year before.

Figure 1. Antero-posterior control x-ray of right knee

Case report

A 48-year-old man of African ethnicity came to
our outpatient, complaining of disabling pain, even at
rest, and functional impairment of his right lower ex-
tremity, associated with limping.
The patient reported high-energy trauma from a
motor vehicle accident 5 years before, left hip dislo-
cation with fracture of the anterior pillar of the pel-
vis and an open fracture-dislocation of the right knee
(Gustilo 2).
The early treatment had been performed in an-
other trauma center. It consisted of a total hip revision
prosthesis and multiple interventions of his right knee,
unfortunately not well reported by the patient.
Failure of the extensor apparatus, associated with
a patella rise, was clinically remarkable.
The range of motion (ROM) was 45° with maxi-
mum passive and active flexion of 90° and passive and
active extension lag of 45°.
There was a slight lateral instability.
X-rays performed showed nonunion of Hoffa
fracture of the medial condyle and confirmed the rise
of patella (Fig.1).
Caton-Deschamps index was 2.24 (Fig.2).
A CT scan with 3D reconstruction was performed
for a more accurate pre- operative planning. (Fig. 3).
The operation was planned with four surgical steps:
* Autologous bone graft harvesting from the iliac
crest.

* Reduction and fixation of Hoffa fracture of the me-
dial femoral condyle after placement of bone graft.

* Quadricipital Z-plasty and patella distalization.

* Reconstruction of the patellar tendon with Achille’s
tendon allograft (6,12).

Surgical technique

First surgical step:

Patient in supine position, incision centered on
the iliac crest, and cortico-cancellous graft harvest.

Second surgical step:

Tourniquet at the root of the right lower limb.
Medial access centered on the medial epicondyle.
Identification and protection of the Hamstrings and
medial collateral ligament (Fig. 4,5).
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Caton-Deschamps
index: 2.24

Figure 2. Latero-lateral x-ray of the right knee; Caton- Des-
champs index: 2.24

Capsulotomy, cruentation and lavage of the nonun-
ion surfaces; filling of nonunion site with previously har-
vested autologous bone graft (Fig. 6). Reduction and fixa-
tion in compression with 4 headless 3.5 screws (Fig. 7).

Third surgical step: Anterior incision on the
quadriceps tendon and extensive dislocation of adhe-
sions. Intra-operative fluoroscopic control with com-
parison of the contralateral limb confirms significant
rise of the right patella. Later a Z-type quadricipital
plasty was performed (Fig. 8).

Fourth surgical step:

The patellar tendon appeared completely degen-
erated. The synthetic ligament used in previous recon-
struction, appeared to be invaded by abundant adher-
ent fibrotic tissue. Removal of the fibrotic tissue and
the synthetic ligament.

Figure 3. Pre-op CT with 3D reconstruction

Figure 4. Medial approach

A medial and lateral retinacular release was per-
formed followed by a Z-type quadricipital plasty. The
Z-plasty was repaired using resorbable suture. A guide
pin was placed in the patella from the inferior to the
superior pole with fluoroscopic check.
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Figure 6. Bone graft insertion

An 8-mm tunnel in the central portion of the pa-
tella was created using a reamer. The Achille’s allograft,
was then inserted to reconstruct the patellar tendon.
The bone plug was inserted in a previous prepared bone
wedge into the anterior tibial tuberosity and then fixed
with two half-threaded (3.5 mm) screws with washers.
By applying the right straining to the patella, authors
were able to achieve its normal position as confirmed
with intraoperative anteroposterior and lateral fluoro-
scopic images.

Figure 8. Patellar distalization

The allograft, previously split into two branches,
was ready for insertion into the patella and retinacu-
lum. The first branch was passed through the patellar
tunnel and retrieved through the quadriceps tendon;
the second branch was passed medially and was sutured
over the medial retinaculum of the patella. In this way
a stabilization of the medial patellofemoral ligament
(MPFL) was also performed (Fig.10,11,12,13).

Post-operative X-rays (Fig.14) showed a good re-
duction and fixation of the nonunion and distalization
of the patella with a Caton-Deschamps index similar
to the contralateral one (Fig. 15).

In the postoperative period, the patient was
im- mobilized for 30 days in a femoral malleolar cast
flexed at 10°; the patient walked with crutches, without
weight-bearing on the operated limb. After 30 days
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Figure 11. Fixation of the tendon allograft with two half- tread-
ed screws with two washers (image from Lamberti et al. 2016)

Figure 9. Preparation for Z quadricipital plasty and for allo-
graft passage.

Figure 12. Passage of the two tendon’s branches

Figure 10. Positioning of the tendon graft
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Figure 14. Post-operative X ray: Caton-Deschamps Index: 1.38

X-rays were performed and a partial weight- bearing
(30%) with crutches was allowed. Physiotherapy for
gradual ROM recovery was also started.

Results

At final follow-up, after 10 months, the patient
showed A ROM of his knee of 110°. The passive and

Figure 15. Contralateral X ray for patellar height

{ caton-Deschamps 1.98 S8

Figure 17. Maximum flexion and extension lag

active maximum flexion were 120°. The passive and ac-
tive extension lag were 10°.

There was a persistent slight lateral instability and
the residual deficit of extension was associated with
chronic hypotrophy/retraction of quadriceps muscle.

The patient had no longer limping and no long-
er referred pain, nor at rest, nor during walking (Fig.

17,18,19).
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X-rays at this follow-up (Fig.16) showed the con-

solidation of the nonunion but a significant increase

of the Caton-Deschamps index compared to the post-
operative value.

Figure 18. Final outcome

FUNCTIONAL RESULT

Figure 19. Final functional result

Discussion

The case that the authors have described is re-
markable for its rarity: it is reported a simultaneous
treatment of Hoffa’s nonunion of the medial condyle
associated with a chronic lesion of the patellar tendon
and unavoidable rise of the patella.

Hoffa fracture is an uncommon clinical entity
typically seen in adults after high-energy traumas.
Nonunion of a Hoffa fracture appears to be even more
uncommon (11).

Some case reports have suggested that cases of
nonunion of Hoffa fractures should be treated with
open reduction and internal fixation (8,9,10).

Hoffa fracture is inherently unstable, and non-
operative management can lead to non-union as de-
scribed by Jiang et al. (11). In the above described case
report a non-union was developed in the posterome-
dial part of the knee and here proliferating osteophytes
caused a painful impingement.

Due to this condition, which caused a complete
alteration of the biomechanics, the knee was not able
to provide sufficient movement for daily life activities
which were limited only to small movements associ-
ated with severe pain, even at rest. Actually, the knee
was almost in ankylosis.

The association of the chronic patellar tendon
in- jury worsened the biomechanical alteration of the
knee. Indeed, the abundant scar formation, quadriceps
muscle atrophy and retraction and patella rise, as de-
scribed by McNally et al (13), justified the patient’s

symptoms.

Although the mechanism determining Hoffa
fracture has not yet been clarified, in a context of
high- energy trauma, as a car incident, it is thought
that when the knee is flexed > 90° both a torsional and
tan- gential force occurred on the knee, is responsible
for the fracture mechanism (2).

In this setting, with a lower degree of knee flex-
ion, the extensor apparatus is damaged below the pa-
tella (patellar tendon); at higher angles, the quadriceps
tendon is torn (2).

Following the medial approach and isolation of
the nonunion site, its debridement and bone graft-
ing, it was decided to synthesize the fracture with half
threaded screws (13).
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Regarding the treatment of chronic patellar ten-
don injury and subsequent extensor apparatus failure,
the authors decided to use an Achilles tendon allo-
graft as described by Lamberti et al. and McNally, et
al. and Falconiero, et al. (6,12,14).

A quadricipital Z-plasty and a patellar tendon
reconstruction were also performed. The authors de-
cided to split the tendon allograft in two slices, one
passed through the patellar bone, and the other passed
through the medial retinaculum in order to further
stabilize the patella and to achieve a better patello-
femoral tracking (12,6).

For evaluation of patella height, the Caton-Des-
champs index was used.

Patellar distalization was not performed accord-
ing to the standard values of Caton-Deschamps in-
dex, but in relation to the height of the contralateral
patella.

Subjects of African ethnicity, indeed, congeni-
tally have an average higher patella than subjects of
Caucasian ethnicity (15).

In the case described, although the Caton-Des-
champs index has increased again at final follow-up
the patient had no longer pain.

The authors supposed that this is due to consoli-
dation of medial condyle nonunion.

Really, Hoffa nonunion could have affected the
biomechanics and tracking of the knee.

Chronic quadriceps retraction and abundant scar
tissue led to a partial, new proximal migration of the
patella, without significant complaints.

This is probably because the removal of adhe-
sions and scar tissue and the reconstruction of the
extensor apparatus with strengthening of the medial
patellar retinaculum and of MPFL led to a marked im-
provement of patella-femoral tracking.

In conclusion, mistakes in the diagnosis or treat-
ment of Hoffa fracture can often result nonunion,
functional impairment, and persistent pain.

Hoffa fractures with knee simultaneous associ-
ated lesions are very rare and could therefore be mis-
diagnosed; for this reason, they could have dramatic
consequences for the patient.

To avoid these, the senior authors of this text be-
lieve that the correct treatment of acute Hoffa frac-
ture and its potential associated injuries are crucial,

according to the concept of early damage control and
later synthesis with soft tissue reconstruction.
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