
Late Transverse Patellar fracture following patellar tendon 
reconstruction using semitendinosus graft via single 

transverse tunnel

Introduction
The management of chronic patella 
tendon rupture poses a significant 
challenge as restoration of knee function 
is not an easy goal. Many techniques are 
described in literature to reconstruct the 
patellar tendon rupture using various 
auto- or allograft [1]. One of the common 
technique involves use of Semitendinosus 
tendon which is tunnelled across the 
patella through transverse tunnel to 
reconstruct the patellar tendon [2]. 
However, the tunnel(s) drilled in the 
patella could act like a stress riser which 
can lead to transverse patellar fractures [3-
5]. Most reported cases of stress fracture 
are after medial patellofemoral ligament 
reconstruction or Quadriceps tendon 
repair but not after patellar tendon 
reconstruction. For the first time perhaps, 
we are reporting a transverse fracture in 
patella after a patellar tendon 
reconstruction for a neglected patella 
tendon rupture.

Case report 
A twenty nine-year-old female, presented 
to our Knee clinic with chief complaint of 
pain in right knee and difficulty in 
climbing stairs following a direct open 
trauma to the knee three months back. 
She had pain, swelling and an open 
wound over the knee, and was unable to 
walk. She visited a general surgical clinic 
where the laceration was sutured under 
local anaesthesia and medications were 
prescribed. However, she continued to 
walk with limp and pain for next three 
months. Clinical examination revealed 
high riding patella with a healed 
transverse scar in front of the knee. 
Further, a gap was felt inferior to patella 
over the patellar tendon area. There was 
extensor lag of 40⁰. The knee range of 
movement was 0-140⁰. Rest of the 
examination was normal. A clinical 
diagnosis of neglected patellar tendon 
rupture was made. Plain radiographs of 
knee were taken in Anteroposterior, lateral 
and axial views (Figure 1A). Magnetic 
resonance imaging (MRI) of the knee 
confirmed tear of the patellar tendon with 
proximal migration of patella with no 
other intraarticular injuries [figure 1B]. 
Patellar tendon reconstruction was 
planned using ipsilateral semitendinosus 

(ST) autograft. Under spinal anaesthesia 
and tourniquet control, a ten centimetre 
long incision was made from tibial 
tuberosity towards the patella. 
Subcutaneous tissue was incised. The ST 
tendon was harvested from medial tibia in 
standard fashion keeping the distal end 
attached to the tibia. The muscle fibres 
were separated and proximal end of ST 
tendon was prepared using No.2 Ethibond 
suture (Ethicon, Johnson and Johnson, 
USA). A transverse tunnel was drilled in 
middle third of patella from medial to 
lateral using 4.5mm drill bit. Further, 
another oblique tunnel of six mm 
diameter was made just under the tibial 
tuberosity. The ST graft was now passed 
via patellar tunnel from medial to lateral 
and then pulled into the sub-tibial 
tuberosity tunnel. The ST graft was fixed 
with six mm bio absorbable interference 
screw (Mitek, Depuy, Johnson and 
Johnson, USA). Patient was kept non-
weight bearing in an extension brace for 
two weeks. The knee was gradually 
mobilised along with quadriceps 
strengthening exercises. At the end of 
three months review, patient regained 0-
130⁰, without extensor lag and full weight 
bearing was allowed. At 6 months review, 
patient had grade 5 extensor power with 
full movement. After three years post-
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operatively, patient sustained a trivial fall, 
and injured her right knee. Radiological 
examination revealed transverse fracture 
of right patella just through the inferior 
part of bony tunnel in the patella [Figure 
2A]. CT scan confirmed the findings 
[Figure 2B, C]. A week later, the 
transverse fracture of patella was fixed 
with a single 4.5 mm cannulated 
cancellous screw [Synthes, US] 
augmented with multiple no.2 fibre wire 
(Arthrex, Naples, FL, USA) via 
transosseous tunnels drilled in superior 
and inferior fragments of patella using 2 
mm K wire [Figure 3A-C]. The ST graft 
was found to be intact.  Immediate post-
operatively, the knee was immobilised in 
extension brace. At 10th post-operative 
day, knee was mobilized with a hinged 
self-adjustable range of movement brace, 
allowing 0-45⁰ degrees initially to 0-90⁰ 
degrees in 5 days and patient was 
discharged. At 3 month follow-up, patient 
had 0-90⁰ degrees of flexion with 
quadriceps with grade 4 power. At one 
year post surgery, patient had no 
complaints with range of motion 0-90⁰ 
degrees with quadriceps grade 5, without 
extensor lag [figure 4]. However, she was 
not able to perform squatting. Her final 

objective IKDC grade was C whereas 
Lysholm score was 86.   

Discussion 
Discussion
The incidence of patella tendon ruptures 
is reported to be 0.68/100,000 and 
generally seen in older individuals with a 
mean age of 49 years (male) and 69 years 
(female) [6]. Tendon ruptures presenting 
six weeks after the injury are generally 
termed as chronic/neglected and the 
exact incidence of these neglected patella 
tendon ruptures is unknown. Patella 
tendon rupture can be seen both in low 
velocity (degenerative tendon) as well as 
high velocity injuries (open injuries). 
Iatrogenic ruptures are also reported 
during or following common knee 
surgeries such as total knee replacement 
and ACL reconstruction using BTB graft.  
Clinical presentation is characterised by 
triad of a gap in the native patella region, a 
high riding patella and an extensor lag. In 
chronic neglected cases, reconstruction of 
the tendon has to be contemplated. There 
is no single gold standard technique and 
results are quite variable. Available choices 
include Allografts (patella tendon, 
Achilles tendon), Autografts (ipsilateral 

hamstrings, Fascia lata, contralateral 
patella tendon) or Synthetics (Dacron) 
[7]. Extensive scarring and quadriceps 
contracture with atrophy makes patella 
mobilisation difficult and challenging to 
restore a normal patella height. Possible 
complications following reconstruction 
for neglected patella tendon ruptures 
include re-rupture of the grafts, breakage 
of augmentation (cerclage wires, 
Fibrewires, PDS), infections, residual 
extensor lag, persistent anterior knee 
pain, hypoesthesia over anterior aspect of 
the knee and DVT (from prolonged 
immobilisation).   Transverse patellar 
fracture is a likely complication after any 
procedure where in a transverse tunnel is 
made [3, 8-10]. Around 80% of fractures 
occur in between middle and lower third 
of patella [11]. Stress fractures usually 
propagate along the lines of weakened 
architecture. Singh et al were the first to 
report a case of stress fracture of patella 
following patella tendon repair. The 
patella tendon avulsion was repaired by 
passing non absorbable suture through 
three 2.5mm transosseous tunnels in the 
patella and further protected by stainless 
steel wire loop across the patella. A 
subsequent twisting injury resulted in 
comminuted fracture of the patella which 
warranted fracture fixation by tension 
band wiring and encirclage [4]. Similar 
cases have been reported for acute 
quadriceps repair and more commonly for 
patella instability surgeries. However, 
according to authors’ knowledge, there are 
no reports in the literature about a late 
patella fracture after the patellar tendon 
reconstruction using a semitendinosus 
tendon. There are many factors in this 
scenario which can increase the stress on 
patella. The drilling itself leads to a 
structurally weakened bone especially if 
anterior cortex of patella is breached [12]. 
The patellar tunnel traversing the entire 
width of patella is known to have 
increased risk of the fracture [8]. 
However, in a recent cadaveric study, it 
was observed that two transosseous 
transverse tunnels with or without 
breaching the anterior cortex of the patella 
did not decrease the load to failure as 
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Figure 1: 1A, proximal migration of 
patella after patella tendon rupture. 1B; 
MRI showing ruptured patella tendon.

Figure 2: 2A, xray showing lower pole patella fracture. 
2B,C; CT scan showing transverse fracture patella 
through the tunnel.

Figure 3: 3A shows fracture patella with forceps holding the intact semitendinosus tendon. 3B 
shows reconstructed mechanism.3C shows fracture reduction with 4.5mm cannulated 
cancellous screw.
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compared to native patella [13]. Secondly, 
a wider tunnel comparatively has more 
fractures reported [10]. The dual tunnel 
increases more stress on patella compared 
to single tunnel.  It is found out that if 
dual tunnel bridge is less it destabilises the 
patella. When both medial retinacula 
dissection and lateral retinacula release is 
done in a surgery they act as stress risers 
which propagate a tear [14]. Around 56% 
of vascular compromise was shown when 
lateral release was done with total knee 
arthroplasty [15]. A relatively avascular 
patella is more prone for fractures. 
Prolonged immobilisation during 

rehabilitation would lead to a state of 
disuse osteopenia and weaken the bone 
further. When non-absorbable suture 
materials are used in transosseous acute 
patella tendon repairs, it was postulated 
that the drill holes may persists for a 
longer time resulting in a potential area of 
weakness [4]. Further, it was suggested 
that these sutures can possibly produce 
cystic changes within the tunnel as a result 
of either a foreign body reaction or from 
repetitive micromotion of the suture 
within the tunnel [3]. While the 
hamstring tendon grafts are shown to have 
many advantages they are shown to have 
increased laxity over time and also are 
responsible for tunnel enlargement. The 
aggressive rehabilitation protocol can 
increase the graft tunnel motion and 
enlarge it [16]. An enlarged tunnel in a 
porotic patella could lead to fracture. 
Further, there is evidence that cytokines 
cause inflammation and lead to the 
enlargement of tunnel [17].  This can 

contribute in causing a fracture in patella. 
A trivial fall could lead to fracture of 
patella which is already weakened by 
enlarged tunnel and a porotic patella 
which is relatively avascular.

Learning points
• This is perhaps a first report of late 
transverse Patellar fracture following 
patellar tendon reconstruction in a 
neglected injury using semitendinosus 
graft via single transverse tunnel
• Neglected patella tendon ruptures are 
rare injuries and difficult to manage
• Transverse tunnel through the patella for 
the graft passage is a stress riser and a risk 
for potential patella fracture
• Adequate caution during drilling the 
tunnels, preservation of vascularity of 
patella during surgical dissection, 
protection of the reconstruction and early 
rehabilitation may avoid this potential 
complication. 
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Figure 4: No extensor lag and flexion of 90 
degrees.
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