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CASE REPORT

Conjoint bicondylar Hoffa fracture in a child: a rare variant
treated by minimally invasive approach
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Abstract A case of conjoint Hoffa-type fracture in a
child is presented. Hoffa fracture, i.e., coronal slice fracture
of the condyles of the femur, is rare in adults and even rarer
in the pediatric population. To date, no case of conjoint
bicondylar Hoffa fracture has been reported in the litera-
ture. The presented case was successfully treated by
arthroscopically assisted internal fixation.
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Introduction

Fracture at the distal end of the femur usually occurs in the
sagittal plane. Coronal fracture of the femoral condyle, first
described by Hoffa in 1904 [1], is an unusual injury in
adults and rarer still in children. Hoffa fracture usually
affects a single femoral condyle, more commonly the lat-
eral condyle. A bicondylar pattern of this injury is very
rare, and to the best of our knowledge, only six such cases
have been described in the literature, all of which were
adults [2—-6]. To the best of our knowledge, coronal slice
fracture of the distal end of the femur presenting as a
conjoint bicondylar Hoffa variant has never been reported.
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We report a case of bicondylar Hoffa fracture in a 9-year-
old child, which was successfully treated by arthroscopi-
cally assisted internal fixation.

Case report

Consent was obtained from the patient’s parents to publish
his case, and the study was authorized by the local ethical
committee and performed in accordance with the ethical
standards of the 1964 Declaration of Helsinki as revised in
2000. A 9-year-old child presented to us with swelling of
the left knee in the emergency department. The patient had
a history of a fall from height onto a flexed knee. On
physical examination, the knee was swollen with no
external wound. There was tenderness over the lower end
of the femur, and all movement at the knee joint was
restricted and painful. There was no distal neurovascular
deficit in the affected limb. Anteroposterior X-ray of the
knee was apparently normal (Fig. 1a), but the lateral view
revealed a horizontal coronal plane fracture of femoral
condyle (Fig. 1b) of Letenneur type II. Arthroscopically
assisted internal fixation of the lateral condyle was planned.
To our surprise, during arthroscopy, we found a coronal
fracture of both femoral condyles, and the two hemicon-
dyles were conjoined by an intervening bone-articular
cartilage bridge (Fig. 2). The bridge was formed from the
part of the femur that participates in forming the distal
aspect of the patellofemoral joint. Both the menisci and
cruciate ligaments were normal. The fracture was reduced
with the help of a hook (as used during routine arthros-
copy), which was used to push the bridge between the two
condyles suffering the Hoffa fracture, and the fracture was
then held by percutaneous tenaculum clamps. After having
achieved provisional reduction using two guide wires
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Fig. 1 Preoperative
anteroposterior a and lateral

b radiographs of the case. The
arrow in the lateral view
indicates the fracture line

Fig. 2 Peroperative arthroscopic panoramic view showing the con-
joint bicondylar Hoffa-type fracture. The arrow indicates the
connecting bridge between the two hemicondyles

(Fig. 3), the fracture was fixed with 4.5-mm cannulated
cancellous screws, inserted from anterior to posterior just
distal to the femoral physis. Screws were placed under
fluoroscopic control to prevent damage to the physis. The
heads of the screws placed through the articular cartilage
were countersunk. Postoperatively, a long plaster cast
immobilization with the knee in 10° flexion was used for
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Fig. 3 Peroperative arthroscopic panoramic view showing provi-
sional reduction of the fracture using two guide wires

2 weeks, followed by hinge brace application and pro-
gressive active physiotherapy of the knee. Weight bearing
was allowed at 8 weeks, when the fracture had healed
(Fig. 4a, b). At 3-year follow-up there were no signs of
avascular necrosis of femoral condyle and the knee
joint showed no radiological evidence of osteoarthritis
(Fig. 5a, b).
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Fig. 4 Anteroposterior a and
lateral b radiographs showing
the united fracture

Fig. 5 Final follow-up
anteroposterior a and lateral

b radiographs, showing
anatomical union of the fracture
site with no attendant
osteoarthritic or avascular
changes in the knee joint

Discussion

Hoffa fractures are rare injuries, and lateral condyle frac-
tures are more common than medial condyle fractures,
probably because of physiological genu valgum; the lateral
condyle is the most frequently injured condyle. Hoffa
fracture can be associated with extensor mechanism inju-
ries [5]. It usually occurs in adults and rarely affects chil-
dren. The fracture results from a combination of forces:

direct trauma, possibly with an element of abduction. Fall
on a flexed knee concentrates the force in the posterior half
of the femoral condyles, which is why this injury is more
common in two-wheeled vehicle accidents where the knee
is in a flexed and abducted position. Letenneur et al. [7]
provided a classification for Hoffa fractures. Type I is a
vertical fracture involving the entire condyle parallel to the
posterior cortex of the femur. Type II is a fracture of var-
iable size, horizontal to the base of the condyle. Type III is
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a fracture oblique to the femur. They reported the best
results with internal fixation and the poorest results in
type III. In the literature, only a single case of Hoffa
fracture has been reported in children [8]. This is the first
report of a conjoint Hoffa-type fracture involving both
condyles in a child. Both plain radiographs and computed
tomography may be useful in diagnosis and surgical
treatment of these lesions. Routine anteroposterior radio-
graphs usually miss the lesion, because the fracture may be
obscured by the intact, anterior part of the condyle. Even
lateral radiographs can miss the lesion, if the fracture is
minimally displaced; moreover, a fracture of the type
described herein may be misinterpreted as a unicondylar
Hoffa fracture due to superimposition of the condyles.

It is generally accepted that surgical stabilization is
necessary to achieve satisfactory function following Hoffa
fracture, the reason being that reduction of the fracture
fragment is difficult to achieve and maintain by closed
reduction and casting/traction techniques, due to the
absence of soft tissue attachment. For the same reason, this
injury is also prone to avascular necrosis and nonunion,
which are best prevented by stable anatomic compressive
reduction and internal fixation, which is only possible by
open/arthroscopic means. Operative treatment provides
early functional rehabilitation and also decreases the
chances of osteoarthritis, as evident from the final result in
our case. For open reduction of bicondylar Hoffa fracture,
the lateral approach is useful in most cases, but a standard
anterior midline incision with medial parapatellar release
and lateral dislocation of the patella, allowing direct access
to the articular aspect of the fracture, also can be used. In
the literature, there are reports of arthroscopically assisted
reduction and internal fixation of Hoffa fracture [9].
Arthroscopic management reduces soft tissue dissection,
blood loss, and operative time.

We conclude that conjoint-type bicondylar Hoffa frac-
ture should be kept in mind in children also and must be
managed operatively to prevent nonunion and deformity.

@ Springer

Acknowledgments The authors would like to thank Shamim Ah-
mad, MS from the Department of Orthopaedic Surgery for gathering
patient data.

Conflict of interest Each author certifies that he has no commercial
associations (e.g., consultancies, stock ownership, equity interest,
patent/licencing arrangements, etc.) that might pose a conflict of
interest in connection with the submitted article.

Ethical Board Review statement Each author certifies that his
institution has approved the reporting of this case report, that all
investigations were conducted in conformity with ethical principles of
research, and that informed consent was obtained.

Open Access This article is distributed under the terms of the
Creative Commons Attribution License which permits any use, dis-
tribution and reproduction in any medium, provided the original
author(s) and source are credited.

References

1. Hoffa A (1904) Lehrbuch der Frakturen und Luxationen. Verlag
von Ferdinand Enke, Stuttgart, p 451

2. Heuschen UA, Gohring U, Meeder PJ (1994) Bilateral Hoffa
fracture—a rarity. Aktuelle Traumatol 24(3):83-86

3. Zeebregts CJ, Zimmerman KW, ten Duis HJ (2000) Operative
treatment of a unilateral bicondylar fracture of the femur. Acta
Chir Belg 100(3):104-106

4. Papadopoulos AX, Panagopoulos A, Karageorgos A, Tyllianakis
M (2004) Operative treatment of bilateral bicondylar Hoffa
fractures. J Orthop Trauma 18(2):119-122

5. Calmet J, Mellado JM, Garcia Forcada IL, Giné J (2004) Open
bicondylar Hoffa fracture associated with extensor mechanism
injury. J Orthop Trauma 18(5):323-325

6. Agarwal S, Giannoudis PV, Smith RM (2004) Cruciate fracture of
the distal femur: the double Hoffa fracture. Injury 35(8):828-830

7. Letenneur J, Labour PE, Rogez JM, Lignon J, Bainvel JV (1978)
Fractures de Hoffa: a propos de 20 observations. Ann Chir (Paris)
32(3-4):213-219

8. McDonough PW, Bernstein RM (2000) Nonunion of a Hoffa
fracture in a child. J Orthop Trauma 14(7):519-521

9. Wallenbock E, Ledinski C (1993) Indications and limits of
arthroscopic management of intraarticular fractures of the knee
joint. Aktuelle Traumatol 23(2):97-101



	Introduction
	Case report
	Discussion
	References

