
Quadriceps tendon rupture (QTR) is a relatively uncommon 
injury with an incidence of 1.37/100,000 patients per year, affect-
ing predominantly middle-aged males (male:female [4.2:1]; mean 
age, 51.1 years)1). This disabling condition is the result of direct or 
indirect trauma2,3). In case of traumatic injury, indirect and vio-
lent eccentric contraction is the most frequent cause of QTR. In 
general, clinical history and physical examination are sufficient 
for the diagnosis of a QTR. The clinical diagnostic triad includes 
acute pain, inability to actively extend the knee, and a palpable 
suprapatellar gap. In case of a suspected tendon rupture, radio-
logical investigations, such as ultrasound scan or magnetic reso-
nance imaging, are used to confirm the diagnosis. QTR requires 
prompt surgical repair to avoid poor outcomes, which were pre-

viously reported in cases of neglected or chronic rupture4).
Here, we report a case of a 15-year-old male diagnosed with a 

chronic quadriceps rupture with a patellar superior pole fracture 
of the left knee and nonunion of the left proximal tibial fracture. 
We performed quadriceps reconstruction using tibialis anterior 
allograft and additional screw fixation. At 30 months postopera-
tively, the range of motion (ROM) was between 5o and 130o. This 
case was of interest due to its rarity and clinical importance.

The patient provided informed consent for publication of this 
case report and use of materials.

case report

A 15-year-old male patient visited our hospital with complaints 
of limitation of ROM in the left knee and inability to walk for 
9-months. Nine months prior, he visited a local hospital after 
a motorcycle traffic accident and was diagnosed with an open 
fracture of the left femur shaft and an intra-articular fracture of 
the proximal tibia. He underwent an operation using the Ilizarov 
external fixator at the femur and tibia. Two months after the first 
surgery, the Ilizarov fixator was removed and changed into a 
monoaxial external fixator for the left femur and converted to in-
ternal fixation with a screw for the left tibia. One month later, he 
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underwent an operation for conversion to internal fixation with 
intramedullary nailing of the left femur. At that time, he under-
went manipulation of the knee joint for ankylosis. On physical 
examination at the initial visit to our hospital, he had tenderness 
and dimpling in the superior aspect of the patella and markedly 
decreased mobility of the patella (including mediolateral and 
superoinferior translation). He had quadriceps atrophy (a 3-cm 
decrease in mid-thigh circumference as compared to the contra-
lateral limb). His left knee ROM was between flexion contracture 
of 30o and further flexion of 90o. On plain radiographs, nonunion 
of the left proximal tibial fracture and femur shaft fracture were 
shown. The lateral radiograph revealed a fracture in the superior 
pole of the patella and patella infera (Fig. 1). The ultrasound 
showed discontinuity of the quadriceps muscle fiber and hy-
poechoic hematoma (Fig. 2).

Under the presumptive diagnosis of a chronic quadriceps rup-
ture with a patellar superior pole avulsion fracture of the left knee 
and nonunion of the left proximal tibia fracture, we performed 
quadriceps reconstruction using tibialis anterior allograft ten-
don and additional screw fixation. Initially, after removal of the 
fibrotic nonunion site, 2 cannulated screws were used to fix the 
nonunion fragment of the proximal tibia at full flexion of the 
knee (Fig. 3). The fracture site was stable enough not to need 
any procedure such as additional plating and bone grafting. The 

quadriceps rupture was repaired via primary end-to-end repair 
using heavy nonabsorbable sutures placed in running locked 
fashion using a Krackow technique in both the proximal and 
distal ends of the tendon. Suture ends are then tied together with 
the knee in full extension. Thus, proximal and distal ends of the 
ruptured quadriceps tendon was approximated with Ethibond 
(Ethicon, Somerville, NJ, USA) suture and additionally fixated 
with a roll wire to augment tendon repair. Drilling and insertion 
of a Steinmann pin through the patella was done and a 7-mm 
diameter tibialis anterior allograft was inserted through the holes. 
The ends of the allograft were pulled into the holes in the patella 
and finally augmented at the proximal end of the quadriceps ten-
don while the leg was in full extension (Fig. 4). 

Fig. 1. (A) The anteroposterior radiograph of the left knee joint was 
taken at the initial visit to our hospital. (B) The lateral radiograph shows 
fracture of the superior pole of the patella and patellar infera.

A B

Fig. 2. Longitudinal ultrasonogram of the left anterior thigh shows dis-
continuity of muscle fibers and hypoechoic hematoma.

Fig. 3. The intraoperative photographs show full thickness tear of the 
quadriceps muscle. Quadriceps reconstruction was performed using 
tibialis anterior allograft tendon. 
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At 3 weeks postoperatively, the patient participated in gentle 
ROM exercises and quadriceps and hamstring exercises were 
concomitantly applied. Three months after surgery, the left knee 

ROM was between 5o of flexion and further flexion of 60o, and 
bony union was obtained. Partial weight- bearing was allowed 
after postoperative 5 months, and progressive improvement of 
knee motion was observed. At the 12-month follow-up, he could 
walk without aid. On the last outpatient follow-up at postopera-
tive 30 months, the left knee ROM was between 5o of flexion and 
further flexion of 130o with persistent mild quadriceps atrophy 

Fig. 4. The plain anteroposterior (A) and lateral (B) radiographs of the 
left knee were taken immediately after operation at our hospital; quad-
riceps reconstruction using tibialis anterior allograft tendon and addi-
tional screw fixation.

A B

Fig. 5. The clinical photographs of the left knee joint were taken at the last follow-up at our hospital. The range of motion was from 5o to 130o. Full 
extension (A) and full flexion (B) of the knee.

A B

Fig. 6. The anteroposterior (A) and lateral (B) radiographs of the left 
knee joint taken at the last follow-up at our hospital show the metal re-
moval state. 

A B
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and 1-cm leg length discrepancy (Figs. 5 and 6).

discussion

Quadriceps tendon is a very strong structure contributing to the 
extensor mechanism of the knee. The structural and biomechani-
cal properties of the quadriceps tendon allow it to sustain very 
high loads without rupture5). In most acute cases, only simple 
tendon suture or reinsertion is suitable for an extensor mecha-
nism reconstruction of the knee joint. However, chronic lesions 
often require a tendon graft or flap reconstruction6). Extensor 
mechanism injuries involving the loss of the ability to stretch 
the knee, such as QTRs and patella fractures, have an incidence 
of 0.5% to 6%5,6). The most common sites of tears are localized 
between 1 and 2 cm to the superior pole of the patella7). QTR ac-
companied with an avulsion fracture of the patellar superior pole 
is very rare, when passive ROM is applied after long-term immo-
bilization following the major trauma as in our case. Augmenta-
tion techniques of lengthening quadriceps tendon and repair are 
required because significant retraction of quadriceps tendon is 
observed in such cases of delayed surgery6,8).

In our patient, the knee ROM was limited during the period 
of application of an external fixator for the femoral and tibial 
fractures. In addition, 4 weeks of immobilization with a cylinder 
splint after change to intramedullary nailing led to a decrease in 
postoperative patellofemoral joint motion, limitation of the knee 
ROM, and weakness of quadriceps tendon. Hence, he received 
knee manipulation, which is considered to have led to avulsion 
fracture on the superior pole of the patella.

We performed surgical treatment on this 15-year-old patient 
to reconstruct the extensor mechanism and mediate recovery of 
the knee joint ROM to prevent a high-level functional restriction 
and associated diminished quality of life. The treatment was very 
difficult and limited due to neglect for 9-months that resulted in 
knee ankylosis with nonunion of the tibial fracture. 

In this patient, the surgical treatment using allograft tendon re-
sulted in a very good outcome after 30-month follow-up. Several 
reconstruction options have been reported including delayed 
augmented repair, external fixation, the use of synthetic materials, 
autograft, and allograft tissues. Nazarian and Booth9) reported on 
36 patients treated with a fresh frozen whole extensor mechanism 
allograft including quadriceps tendon, patella, patella tendon, 
and tibial tubercle. At an average of 3.6 years of follow-up, 34 
patients were noted to have a successful result. Using allograft tis-
sues provides the advantage of avoiding donor site morbidity and 

allows implantation of a large graft. However, the use of allograft 
tissue carries some risk of transmission of infectious disease and 
there can be biologic incorporation10).

In conclusions, the neglected traumatic QTR with knee ankylo-
sis, including the patellar superior pole avulsion fracture, is a very 
rare and difficult condition with limited therapeutic options. Our 
quadriceps reconstruction using tibialis anterior allograft tendon 
resulted in a successful outcome and satisfactory knee joint func-
tion after 30-months of follow-up.
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