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ARTICLE INFO ABSTRACT

Keywords: Displaced comminuted patellar fractures necessitate surgical treatment to restore the function of
Comminuted patellar fracture the extensor mechanism of the knee. One of the main challenges in the fixation of comminuted
Cerclage fixation fracture of the patella is achieving an anatomic articular reduction with a stable fixation to allow

Suture fixation

early mobilization and prevent knee stiffness. Various common surgical fixation methods
Suture mesh

necessitate the use of metallic implants. Due to its superficial location, hardware-related com-
plications and re-operations are common after patellar fixation.

We present a case of a comminuted patellar fracture fixed using a modified cerclage and suture
mesh fixation technique using high-strength braided nonabsorbable sutures. This provided a rigid
fixation that allowed early range of motion while avoiding the risk of having symptomatic
hardware.

Introduction

Fixation of comminuted patellar fractures poses a challenge in terms of achieving a rigid fixation and articular congruity. The most
common technique for comminuted fractures is the use of cerclage wire circumferentially around the patella. This often requires
prolonged immobilization, as the stability it provides cannot withstand the tension force of the quadriceps femoris applied on the
patella during knee flexion [1]. Other options include modified cerclage wiring, plate fixation, headless compression screws with
vertical wiring, miniplate augmented tension band wiring, suture reduction with Kirschner wire tension band, and patellectomy [2].
Due to the superficial location of the patella, implant irritation is a prevalent complication related to most of these techniques, with
rates as high as 70 % [3]. Moreover, soft tissue irritation resulting from symptomatic hardware can also lead to infection [4].

We report a case of a comminuted patellar fracture fixed using the “Cobweb Technique” - a novel method of modified cerclage and
suture mesh fixation utilizing high-strength braided nonabsorbable sutures.
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Case presentation

A 34-year-old male sought consult after a fall directly on his flexed left knee. He reported sudden severe pain and gross deformity of
the left knee. He was unable to ambulate thereafter. On physical examination, the left knee had no open wounds but was noted to be
swollen. The knee was ballotable, and crepitus was felt over the anterior aspect. He was unable to do active knee extension or straight
leg raising.

Plain radiographs of the left knee revealed a comminuted fracture of the patella, with the superior pole displaced proximally (AO
34-C3) (Fig. 1).

Under spinal anesthesia, the patient was positioned supine with tourniquet applied on the most proximal aspect of the left thigh.
Anterior midline incision over the left knee was made and carried through the subcutaneous tissue and fascia, exposing the fracture
fragments. After evacuation of the hematoma, the fragments were gently reduced using tenaculum forceps. Articular reduction was
checked by palpating the articular surface and confirmed via image intensifier.

A high-strength braided polyblend suture (FiberWire® No. 2, Arthrex Inc., Florida, USA) was sutured loosely and intermittently
around the superior half of the patella passing through the patella-quadriceps tendon junction, forming three loops along the ante-
rosuperior surface of the patella, leaving free suture limbs on the medial and lateral aspect (Fig. 2A). The same was done for the inferior
patella, passing through the patella-patellar tendon junction (Fig. 2B). Another FiberWire® No. 2 suture was passed through the
circumferential looped sutures, along the anterior surface of the patella and knotted (Fig. 2C). The medial and lateral suture ends were
then tightened and locked after confirming articular congruity (Fig. 2D). Two figure-of-eight sutures through the quadriceps and

A

Fig. 1. Pre-operative plain radiographs of the left knee on A) anteroposterior and B) lateral views showing comminuted patellar fracture with
significant displacement of the superior fragment and articular step-off.



Fig. 2. Surgical technique. A) A FiberWire® No. 2 was sutured loosely and intermittently around the superior half of the patella passing through the patella-quadriceps tendon junction, forming three
loops along the anterosuperior surface of the patella, leaving free suture limbs on the medial and lateral aspect. B) The same was done for the inferior patella, passing through the patella-patellar tendon
junction. C) While maintaining the reduction, another FiberWire® No. 2 suture was passed through the circumferential looped sutures, along the anterior surface of the patella and knotted. D) The
medial and lateral FiberWire® No. 2 suture ends were then tightened and locked. E) Two figure-of-eight sutures through the quadriceps and patellar tendon using Ethibond Excel® No. 2 sutures were
added to augment the fixation. F) An additional FiberWire® No. 5 was placed circumferentially around the patella, serving as a cerclage.
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Fig. 3. Fluoroscopic image showing the maintenance of reduction on A) full extension and B) flexion.
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Fig. 4. Postoperative radiographs of the knee showing no loss of reduction and fracture healing: A) immediately after fixation, B) 2 weeks, C) 6 weeks, D) 3 months, E) 6 months, F-G) 9 months after
surgery. H) Patient at 2-year follow-up showing full extension and can perform exercises like squats.
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patellar tendon using braided polyester sutures (Ethibond Excel® No. 2, Ethicon Inc., New Jersey, USA) were added to augment the
fixation (Fig. 2E). This combination of suture fixation created a suture mesh construct. An additional FiberWire® No. 5 was placed
circumferentially around the patella, serving as a cerclage (Fig. 2F). The stability of the fixation was checked by performing range of
motion under fluoroscopy (Fig. 3). There were no noted fragment displacement or gaps on final post-operative radiographs (Fig. 4A).

The patient was placed on knee immobilizer, which was maintained for one week. He was allowed to ambulate with full weight
bearing while wearing the immobilizer as soon as tolerated. On postoperative day one, passive knee motion was allowed while active
knee extension was restricted. At two weeks post-operatively, he was able to tolerate 80 degrees of flexion. Active-assisted full knee
extension was also initiated. At one month postoperatively, he was able to fully extend the knee, flex up to 100 degrees, and ambulate
independently without a knee immobilizer. Full knee flexion was achieved at three months postoperatively.

Repeat radiographs were obtained at two weeks, six weeks, three months, six months, and nine months after the surgery
(Fig. 4B-G). Articular congruity was maintained throughout the follow-up period, with radiographic healing noted at three months. At
final follow-up of two years postoperatively, the patient has a full range of motion and can do activities similar to his pre-injury level
(Fig. 4H).

Discussion

Fixation of comminuted patellar fractures continues to pose a great challenge. Due to the relatively weaker trabecular bone of the
patella and the presence of small fragments, obtaining a rigid fixation while achieving articular congruity is usually demanding [1]. For
comminuted patellar fractures, cerclage using a stainless-steel wire is the most popular method of fixation described in the literature.
These may be used in conjunction with other methods, such as modified tension band wiring and fragment-specific screw or pin
fixation [5].

Sun et al. [1] proposed a modified cerclage wiring fixation for comminuted patellar fractures using stainless steel wires, which they
pertained to as “wire mesh”. They used three stainless steel wires to create two suture loops around the superior and inferior poles of
the patella, then fixed by one wire to connect the reserved loops together. All 38 patients had excellent to good functional outcomes at
36 months postoperatively, with radiographic union at a mean of three months, and without any hardware complications or reop-
erations [1].

Traditional fixation methods for the patella utilizing metal implants can result in symptomatic hardware. This includes prominent
implants, broken wires, and soft tissue irritation and/or infection arising from wire loops [1,3,4]. This increases the risk for re-
operations, which may lead to patient dissatisfaction [6].

The use of non-absorbable sutures for patellar fracture fixation was developed to reduce hardware-related complications. In a study
by Camarda et al. [4], FiberWire® 5 sutures were used as modified tension band wiring (a combination of figure-of-eight tension band
and cerclage) for transverse and comminuted fracture patterns. No fixation failure was noted; however, two out of 17 subjects pre-
sented with loss of reduction (less than 4 mm) but all had good to excellent functional outcomes on final follow-up [4]. Another study
was done comparing complication rates of metal fixation, pure suture fixation, and hybrid fixation (combined suture and metal fix-
ation) for comminuted patellar fractures [7]. They found that re-operation rates due to soft tissue irritation were significantly higher
when using metal fixation (43.9 %) compared to suture fixation (15.4 %). For the suture fixation group, re-operation was mainly due to
subsequent fragment displacement [7]. Moreover, biomechanically, non-absorbable sutures such as Ethibond Excel® 5 and Fiber-
Wire® 2 have significantly greater loads to failure compared to a 1.2 mm monofilament stainless steel wire [8,9].

Our proposed “Cobweb Technique” for comminuted patellar fracture fixation aims to achieve a rigid fixation while minimizing the
risk of soft tissue irritation associated with metal implants. We modified the technique described in Sun et al. [1] by using all-suture
fixation with two additional loops and augmentation of the construct using two figure-of-eight sutures and cerclage suture fixation.
This was rigid enough to permit early passive range of motion of the knee without displacement of the fragments. This minimizes the
risk of developing knee stiffness that may translate to poor functional outcomes.

Future directions of research for this fixation technique should include studying outcomes involving a larger number of subjects
with a longer follow-up and having a comparative group utilizing traditional cerclage fixation using metal implants.

Conclusion

This novel modified suture cerclage fixation may be an effective alternative for fixation of comminuted patellar fractures. Proposed
advantages include providing rigid fixation that allows early mobilization of the knee, with decreased risk of symptomatic hardware.
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