
KNEE

Incarcerated patellar tendon in Hoffa fracture:
an unusual cause of irreducible knee dislocation
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Abstract Irreducible knee dislocation due to incarcerated

soft tissue structures in associated fractures is extremely

uncommon. We report a case of irreducible, closed dislo-

cation of the knee secondary to incarcerated patellar tendon

in a Hoffa fracture (unicondylar fracture of femur in the

coronal plane) with associated communited fracture of

patella and disruption of both cruciates. We treated this case

initially with open reduction and internal fixation of fracture

and repair of the patellar tendon. During the total followup

period of eighteen months, the patient had restricted joint

range of motion with no joint instability despite aggressive

physiotherapy and further surgical intervention. The prog-

nosis of such complex knee injuries with combination of

ligamentous injuries and associated fractures is much worse

when compared to either injuries alone.
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Introduction

Knee dislocation is an uncommon, serious injury with

potential long-term implications representing less than 0.2%

of all orthopaedic injuries [13]. Closed reduction of this

dislocation is usually not difficult and irreducibility is

extremely rare with Dubberley et al. [4] finding only 25 such

cases reported in English literature. Various structures have

been implicated to be the cause of irreducibility including

medial retinaculum and capsule, vastus medialis, medial

collateral ligament and patella with quadriceps tendon tear

[1, 2, 9, 10, 15, 17]. Incidence of fractures of the distal femur

associated with knee dislocation is low and has been

reported to be around 4.5% [13] and we found only one

report in literature of knee dislocation associated with

unicondylar fracture of femur in the coronal plane (Hoffa

fracture) [7, 14]. The case we present, to our best knowledge

is the first to be reported in English literature of an irre-

ducible, closed posterior dislocation of knee joint due to

incarceration of patellar tendon in Hoffa fracture.

Case report

A 19-year old male was referred to the emergency

department of our hospital following a motorcycle acci-

dent. He was treated at another center before the referral

for brief loss of consciousness and pain and swelling of his

right knee. A diagnosis of knee dislocation was made there

and attempts to reduce the joint under sedation had failed.

The patient was subsequently put on a long leg splint and

referred to out hospital.

On examination, the patient had several superficial

minor bruises and abrasions on the anterior aspect of the

knee and there was obvious posterior displacement of the

tibia. There was no distal neurovascular deficit of the limb.

Emergency Doppler study showed an intact distal vascu-

larity. Another attempt to reduce the knee under sedation

was made in the emergency department by an orthopaedic
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consultant, which failed. On plain radiography, a comm-

united fracture of the patella and coronal fracture of the

lateral condyle of distal femur with posterior dislocation of

the knee was seen (Fig. 1a). An MRI of the right knee was

done, which showed the avulsed patellar tendon from the

inferior pole of patella incarcerated in the lateral femoral

condyle fracture (Fig. 1b, c). There were no further

attempts at closed reduction, and the patient was taken to

the operating room for emergent open reduction of his

posterior knee dislocation.

The joint space was approached through an anterior

incision and he was found to have a communited fracture

of the patella involving the inferior pole and a sagittal

split with the torn patellar tendon displaced posteriorly

around the lateral aspect of the lateral condyle and

incarcerated within the lateral femoral condyle fracture

(Fig. 1d). The patellar tendon was freed and the joint

was repositioned with flexion. Both the anterior cruciate

and posterior cruciate ligaments were found to be torn

at their femoral and tibial attachments respectively. No

damage to the collateral ligaments or menisci was seen.

The coronal fracture of the lateral femoral condyle was

reduced and fixed using two Acutrack (Acumed LLC,

Hillsboro, Oregon) screws. No repair of the cruciate

ligaments was performed at this point. The two large

fragments of the patella were fixed with K-wires and the

patellar tendon was reattached using nonabsorbable

pullout sutures. Associated tear of the medial retinaculum

was also repaired. An additional cerclage wiring was

done for the patella. Postoperatively the patient was kept

on a long leg splint for 1 week after which gradual

active joint range of motion exercises was started with

non-weight bearing ambulation using crutches. At the

end of 8 weeks, the patient had a range of motion of 90�
flexion with an extensor lag of 10� and was allowed

partial weight bearing using crutches. The patient was

subsequently advised active range of motion exercises

and quadriceps strengthening exercises at home and

monthly follow-up.

At 3 months follow-up, the patient presented with

complaints of limited knee range of motion and had fixed

flexion deformity of 30� with further flexion of upto 80�
with no obvious ligament laxity clinically. Plain radio-

graphs of the right knee showed union of both fractures

(Fig. 1e). An arthroscopic evaluation of the knee was

subsequently performed, which showed no irregularity of

patellar surface or any patellofemoral arthritic changes but

severe fibrosis in the suprapatellar pouch, medial and lat-

eral gutters for which an adhesiolysis was performed. The

torn cruciates were debrided to their stumps and both the

menisci were found to be intact and stable. On table,

flexion of upto 110� from full extension was achieved. One

month after this procedure with regular supervised phys-

iotherapy, the patient had upto 90� of flexion. However,

this did not improve and at the end of 18 months after the

index open reduction procedure, the knee range of motion

had decreased to 10�–80� flexion with no pain or joint

instability and no signs of laxity.

Fig. 1 a Preoperative lateral

radiograph of right knee

showing posterior dislocation

with coronal fracture of lateral

femoral condyle and patellar

fracture. b Preoperative sagittal

section MRI of knee showing

torn patellar ligament

incarcerated in the Hoffa

fracture. c Preoperative axial

section MRI of knee showing

torn patellar ligament

incarcerated in the Hoffa

fracture. d Intraoperative

photograph during open

reduction showing torn patellar

ligament displaced

posterolaterally around the

lateral femoral condyle.

e Postoperative lateral

radiograph of right knee at

6 months showing well united

patellar and Hoffa fracture
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Discussion

This is a first case report of irreducible, closed posterior

dislocation of the knee associated with fracture of the lat-

eral femoral condyle and patella. The patient also had

associated tear of the patellar tendon and medial retinac-

ulum, anterior and posterior cruciate ligaments. The torn

patellar tendon, which was incarcerated in the Hoffa frac-

ture was the cause of irreducibility of the dislocation.

Literature review did not reveal any case with this type

of associated fractures and this cause of irreducibility of

knee dislocation. The commonest soft tissue obstacle for

closed reduction has been reported as interposition or

buttonholing of the medial capsule or retinaculum and is

clinically characterised by the dimple sign (medial puck-

ering or furrowing of skin along the medial joint line) [2, 4,

9, 15]. This clinical sign was absent in our patient. The

exact mechanism of trauma in our patient is not known

and a direct force acting on a flexed knee at the time

of motorcycle riding with the lateral femoral condyle

receiving a shearing force from the posteriorly displaced

tibia is the probable cause of communited fracture of

patella and Hoffa fracture with disruption of the patellar

tendon and cruciates [7, 8]. Cady et al. [2] reported a case

of irreducible posterior dislocation of the knee in a 53-year

old male in which the patella, following complete tear of

the quadriceps tendon got incarcerated in the joint and

prevented reduction with associated disruption of both

cruciates and the posterolateral corner. Ashkan et al. [1]

reported a similar case in a 37-year old male with identical

soft tissue disruption. Both were treated with open reduc-

tion and repair of the extensor tendon.

The major concern in the absence of neurovascular

injury following knee dislocation is the sequelae of soft

tissue disruption. Disruption of ligamentous structures of

the knee is not only associated with instability but also

limit knee range of motion. The definitive approach to

treatment of ligamentous injury in knee dislocation is

controversial with some reporting good results with non-

operative management and ligament reconstruction only in

the presence of significant instability [3–5, 10] and other

reports suggesting better functional outcome with surgical

reconstruction [6, 11, 12]. However, early surgical treat-

ment is associated with increased risk of arthrofibrosis and

heterotrophic ossification [11] and in patients in whom

ligament reconstruction has been performed, post traumatic

arthritis may be expected in up to 50% of patients in the

long term [13, 16]. Most reports in literature of knee dis-

location with ligament injuries mentioned above do not

include cases with associated fracture around the knee

joint.

Schenck et al. [14] reported a series of four patients

with femoral-sided fracture-dislocation of the knee out of

which only one patient had disruption of both cruciates

with an associated medial Hoffa fracture. This patient

underwent open reduction and internal fixation of

the fracture with reattachment of the avulsed posterior

cruciate ligament. However, in spite of aggressive phys-

iotherapy postoperatively, the patient developed knee

stiffness and was treated with arthroscopic synovectomy

and manipulation. The final range of motion in this patient

at 26 months follow-up was –5 to 100�. Schenck et al.

[14] concluded that despite early fracture fixation and

ligament repair the patients had significant functional

deficit. Stability after knee dislocation with both cruciate

disruption and associated fractures of distal femur or

patella is not the disabling problem as compared to joint

stiffness as illustrated by our case and cases reported in

other series [8, 14].

We did not perform repair or early reconstruction of the

cruciate ligaments in view of the associated fractures and

swelling initially to avoid subsequent arthrofibrosis. Our

initial plan was to perform a ligament reconstruction after

fracture union but our patient developed knee stiffness by

the time the fractures united in spite of arthroscopic

adhesiolysis, aggressive physiotherapy and initial good

response; the final improvement in joint motion was not

considerable. The ligament reconstruction procedure was

deferred subsequently in view of limited joint motion and

no joint laxity. Though he is able to carry out his daily

activities, the functional deficit caused by restricted joint

motion still remains.

We have presented a case of posterior dislocation of

knee, which was irreducible due to an extremely rare cause

with associated Hoffa and patellar fractures. Literature is

lacking regarding such cases and the treatment guidelines

in this situation is unclear. The initial good results of early

fracture fixation and aggressive physiotherapy may not

necessarily give subsequent good joint range of motion.

The prognosis of such complex knee injuries with combi-

nation of ligamentous injuries and associated fractures is

much worse when compared to either injuries alone.
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