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Introduction
Extra-articular proximal tibial fractures account for approximately 
10% of all tibial fractures [1]. Intramedullary nailing is the gold 
standard for diaphyseal fractures of tibia [2]. The consistent success 
has ensured that the indications have extended to proximal and distal 
tibial fractures. In proximal tibial shaft fractures, surgeons have 
struggled with inadequate maintenance of reduction, suboptimal 
reaming, and poor placement of the nail resulting in malalignment 
and further complications. This led Tornetta and Collins to develop a 
nailing technique that employed a semi-extended position of the knee 
[3]. This resulted in minimal apex anterior angulation in all patients. 
Dean Cole was the first person to advocate a suprapatellar approach 
using a midline quadriceps tendon incision.
The suprapatellar approach in extra-articular fractures of proximal 
tibia helped minimize complications by ensuring that the reduction 
could be done in an extended or semi-extended position. This 
prevented the malalignment at the fracture site by minimizing the 
strong extensor action of the patellar tendon. It was reasonably 
pointed out that injury to the patellofemoral cartilage was 
unavoidable. Yet, the procedure has been gaining acceptance in recent 
days. 
The purpose of this article was to present the technique of 
suprapatellar nailing of the tibia and essential tips and tricks to 
improve the ease and results of the surgery.

Indications
The primary indication for suprapatellar nailing is probably an extra-
articular proximal tibia fracture. Benefits are also obtained in tibia 
fractures associated with flexion deficit knees, where proper knee 
flexion may not be possible. Another important indication of this 
method is a fracture associated with the poor skin condition of the 
infrapatellar region. Less commonly cited indications are patella baja, 
ossified patellar tendon or with additional nerve and/ or blood vessel 
damage [4]. Further, for patients with vascular and severe soft tissue 
injuries, pedicle flaps/free flaps, it may be preferable to nail without 
much manipulating of the involved extremity. This is where further 
indications may exist.

Advantages and Disadvantages
After the introduction of the suprapatellar nail by Tornetta et al. five 
and Cole et al. [6], many authors came with good results and 
substantial advantage over that of infrapatellar nailing. But still, 
several RCTs results were inconclusive and showed no definite 
superiority of the suprapatellar approach [7]. 
The advantages of suprapatellar nailing over infrapatellar nailing are 
enunciated here: 1) The suprapatellar approach does not injure the 
patellar tendon, which is one of the strongest extensors of the knee 
[8]. 2) Suprapatellar approach avoids the risk of infrapatellar nerve 
damage, which proved to be one of the major causes of postoperative 
pain in the form of VAS score [9, 10, 11, 12]. 3) One of the studies 
[13] showed a higher risk of articular structures with the infrapatellar 
standard nail than the suprapatellar nail, but it was not statistically 
significant. 4) The range of movement of the knee following surgery 
was found to be more in the suprapatellar group in one study [14], but 
it was not significant. 5) Lysholm knee scores describe a validated 
evaluation of patient activities of daily living. Lysholm knee scores 
were found to be higher for suprapatellar approach [15, 16]. 6) The 
fluoroscopic time is significantly decreased in the suprapatellar group 
due to ease of shooting AP and Lateral radiographic view [16]. 7) In 
the proximal fracture, easy reduction of fracture can be achieved in 
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the suprapatellar approach as knee bending increases the proximal 
fragment extension, leading to difficult reduction [17]. 8) There is a 
significant decrease in blood loss in the suprapatellar approach than 
the infrapatellar approach [16]. 9) The HHS and Johner- Wruhs 
scores were significantly better in the suprapatellar nailing group, as 
reported by wang et al. [18]. 10) Rehabilitation is faster in the 
suprapatellar group due to less postoperative pain [7]. 11) As 
mentioned in the AAOS annual meeting 2016, Supra patellar nail can 
reduce the incidence of angular deformity (3.8%) as compared to 
infrapatellar nail (26.1%) [7].
There are some disadvantages of suprapatellar nailing as well, like 1) 
As because the suprapatellar nailing involves intra articular 
procedure, there are chances of damage of intraarticular structures 
such as cartilage, meniscus, ligaments and other soft tissue [19]. 2) 
There is an increased chance of knee joint infection as compared to 
infrapatellar nailing [19]. 3) In implant removal, it may require a 
different approach, which may be the infrapatellar approach [19].

Surgical Techniques
The patient is positioned supine in a radiolucent table with a bolster 
below the knee to provide 10 to 20 degrees of flexion (Figure 1). A 
tourniquet is applied, and the affected limb is painted and draped. 
Fluoroscopy is positioned on the opposite side for convenience. 
Boundaries of the patella are marked using a skin marking pen. A 3 cm 
long longitudinal incision ending 1cm proximal to the superior pole 
of the patella is made. Quadriceps tendon is incised along the length 
of the skin incision, following which a protective cannula is inserted 
through the retro patellar space. 
Entry is made at just medial to lateral tibial eminence in AP view and 
in-line with anterior cortex and intramedullary canal in lateral view 
(Figure 2, 3). A guide pin is passed and kept in place. Entry 
reamer/awl is passed through the guide pin, and the medullary canal 
is opened. The guide pin is exchanged with the ball-tipped guidewire. 
The guidewire is passed to the distal fragment, ensuring that it is 
within the medullary canal. The guidewire tip must lies in the centre, 
both in AP and lateral views. Sequential reaming is done starting from 
8.5 mm, holding the fracture in a reduced position. An appropriate 
nail, preferably 1 to 1.5 mm less than the reamer size, is inserted after 
adequate reaming. The reduction is checked under c arm. The 
guidewire is then removed. 
Distal locking is done in different axis followed by reverse hammering 
to achieve compression at the fracture site. Certain manufacturer's 
implants come with an option for a proximal dynamic screw that can 
achieve reduction at the fracture site up to 8 mm, and static screws are 
fixed in different axes. 
The jig is then removed. Joint lavage is done with adequate normal 
saline to wash out any bone debris. A thorough wound wash is given, 
and the wound site is closed. A sterile dressing is applied. The 
tourniquet is then released.

Tips and Tricks
For a successful procedure (Figure 4-6), here are some simple tricks 
and tips like 1) In case of tight knees, it is advisable to release the 
medial retinaculum to provide easy passage of the sleeve and avoid 
iatrogenic damage to the knee joint. 2) Protection sleeve ideally fixed 
after getting the appropriate angle of the guidewire. Intraoperatively 

Figure 1: limb position during surgery

Figure 2: Guide wire insertion lateral view

Figure 3: Guide wire insertion APl view
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displacement of the protection sleeve may result in intraarticular 
damage. 3) It should be kept in mind that after reaming, the metal 
sleeve must be removed, keeping the outer silicone sleeve in place 
to avoid iatrogenic damage while inserting the nail. 4)After the 
procedure, one should irrigate the knee joint with a sufficient 
amount of normal saline to wash out all the bone debris present in 
the joint to get a favorable result.

Discussion 
Supra patellar nailing is a less cumbersome procedure. The surgical 
time, intraoperative blood loss and the requirement of fluoroscopy 
devices are much less compared to infrapatellar nailing.  Due to all 
these, the role of an assistant is very much limited in this surgery. It is 
mainly indicated in extra-articular proximal tibia fractures, though 
it can be performed in mid and distal shaft fractures. It is particularly 
preferred in cases with a poor infrapatellar skin condition. The 
method has notable advantages but also possess possible risks that 
should be anticipated. The main advantage is that it prevents 
extensor lag by avoiding damage to the patellar tendon and possible 
injury to the infrapatellar nerve, common after infrapatellar nailing. 

Overall this method helps in faster rehabilitation and lesser 
complications. In Tornetta and Collins original series of 25 
patients, one patient developed postoperative hemarthrosis, and 
two patients had minor cartilage abrasion. The disadvantages of 
these can be easily tackled in the present set up by flexing the knee 
20 to 30 degrees and using a protective sleeve during the procedure. 
Intraarticular infections can be prevented by giving a thorough 
wash of the joint following insertion of the nail.
Supra patellar nailing is a relatively newer technique compared to 
the conventional infrapatellar approach. It has lesser complications, 
and with more recent instrumentation and proper technique, the 
complication rate has almost become negligible.

Conclusion
Suprapatellar intramedullary nailing is a safe and easy method for 
treating extra-articular proximal tibia fractures without causing 
malalignment, without resorting to additional fixation methods.
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