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Transosseous Tie Fixation Using
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a Comminuted Fracture of the Upper
Pole of the Patella: A Case Report
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Comminuted fractures of the patella mostly occur at the inferior pole and require
appropriate reduction and fixation to restore the extensor mechanism. Conventional
methods such as tension-band wiring are not enough to gain proper fixation strength.
Numerous methods have been reported, including circumferential cerclage wiring, os-
teosynthesis, and suture anchors depending on the fracture pattern. Herein, the author
reports a relatively rare case of a comminuted fracture of the upper pole of the patella,
for which we used augmented Krackow sutures in the quadriceps and fixation with ty-
ing of the suture limbs through patellar bone tunnels. Satisfactory results were obtained
in terms of reduction and extensor mechanism recovery.
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INTRODUCTION

Patella fractures account for 0.5-1.5% of all skeletal fractures. Indications for operative
treatment include displacement of more than 3 mm, articular displacement of more
than 2 mm, and extensor mechanism failure [1]. Anatomical reduction and rigid
fixation are important due to the functional importance of the patella. Conventional
tension band wiring is insufficient for appropriate reduction and stability for com-
minuted fractures [2]. Therefore, various methods including circumferential cerclage
wiring, osteosynthesis using plates, fixation using suture anchors, and transosseous
fixation have been proposed [3,4]. Most reports, however, dealt with sleeve avulsion
or comminuted fractures of the inferior pole. We hereby report an uncommon case
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of a comminuted fracture of the upper pole of the patella,
in which bone union and recovery of the extensor mech-
anism were achieved without any complications through
Krackow sutures and transosseous bone tunnels.

This study was approved by Institutional Review Board
of Wonkwang University Hospital (IRB No. 2020-12-025).

CASE REPORT

A 43-year-old male patient visited Wonkwang University
Hospital emergency room due to pain in the right knee

caused by a motorcycle accident. A physical examina-

Journal of Trauma and Injury Volume 34, Number 4, December 2021

tion showed swelling, limitation of extension of the right
knee, and tenderness of the anterior knee. There were no
neurological abnormalities or open wounds. An X-ray
showed fracture and displacement at the upper pole of
the patella. On 3-dimensional computed tomography and
magnetic resonance imaging (Ingenia 3.0T, Philips, Eind-
hoven, Netherlands), a comminuted fracture of the upper
pole of the patella and displacement more than 10 mm
due to traction by the quadriceps were found. There were
no ligamentous or tendinous injures (Fig. 1). We planned
operative treatment for the fracture. Laboratory findings
were normal except for a slight increase in the C-reactive
protein level.

Fig. 1. (A) Preoperative X-rays of a comminuted and displaced fracture of the upper pole of the patella. (B) Preoperative 3-dimensional computed

tomography finding a severely comminuted fracture.

Fig. 2. (A) Intraoperative findings of comminution and displacement of the fragment. The reduction was maintained using Krackow sutures and a
reduction forceps, the suture limbs were tied, and the retinaculum was repaired. (B) Postoperative X-rays showed reduction without displacement.
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Under spinal anesthesia and supine position, a tour-
niquet was applied at the proximal thigh. A longitudinal
incision was made along the anterior midline to expose
the patella and a hematoma was removed at the fracture
site, with care taken to avoid soft tissue injuries. The frag-
ments were comminuted and displaced to the proximal
side, being attached to the quadriceps. We decided that
conventional tension-band wiring would not be appro-
priate for maintaining reduction. Therefore, we planned
to repair the quadriceps and to perform reduction using
the patellar bone tunnel. After identifying the location
of the fragment, we performed 4-strand double Krack-
ow locking sutures with Ethibond #5 on the quadriceps.
Then, we used a 2.5-mm drill bit to make three vertical
transosseous bone tunnels in the patella. After passing
two central suture limbs of the Krackow loop through
the central bone tunnel, we passed the medial and lateral
limbs through the medial and lateral tunnels, respectively.
Then, minimizing entrapment of the soft tissue, we pulled
the suture limbs under guidance of an image intensifier
to reduce the fragment, maintained the anatomical re-
duction with reduction forceps, and made ties under the
patella (Fig. 2). After the retinacular tears were repaired
using #1 Vicryl sutures, we used the image intensifier to
confirm that there was no separation of the fragment

Fig. 3. At 3 months after surgery, an X-ray examination showed bone
union progression without displacement of the bone fragment.

Jong Seok Baik. Satisfactory Result in Patella Fracture

during full flexion and extension of the knee to check the
stability of the fixation. From the first day after surgery,
the patient started quadriceps muscle strength exercises
and partial weight-bearing with a crutch using a full-ex-
tension brace. The range of motion of the joint was ini-
tially 30° at 2 weeks later, and then increased by 30° every
2 weeks. At follow-up after 3 months after surgery, the
patient showed extensor mechanism recovery and no lim-
itation in the range of motion, which made it possible for
him to perform full weight-bearing activities and return
to everyday life without a brace (Fig. 3).

DISCUSSION

The goals of operative treatment of a patellar fracture are
anatomical reduction of the fragment, recovery of the ex-
tensor mechanism, and stable fixation, which allows early
joint movement [5]. Traditionally, the displaced fragment
is reduced using tension-band wiring. In cases of commi-
nuted fractures, this method usually cannot offer appro-
priate fixation strength, which has prompted advances
in various methods such as cerclage wiring and plates.
Furthermore, due to concerns regarding implant-related
complications, ongoing research has investigated met-
al-free techniques. There have been some reports regard-
ing satisfactory results with fewer complications in pa-
tients who underwent metal-free treatments than in those
who received metal fixations [6,7]. Most studies have
dealt with inferior comminuted fractures of the patella
or fractures in skeletally immature children, whereas few
have investigated the treatment of comminuted fractures
of the upper pole of the patella. We contemplated the sur-
gical method in this case of comminuted fracture where
precise anatomical reduction was difficult, and there was
a possibility of impairment of the extensor mechanism
due to shortening of the quadriceps. We achieved a satis-
factory result using transosseous fixation, which does not
provoke implant-induced irritation or migration of the
implant and does not require additional surgery for hard-
ware removal. In patellar fractures, understanding the
advantages and disadvantages of various surgical methods
and choosing an appropriate method according to the
precise pattern of the fracture based on a physical and
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radiological examination, satisfactory results with fewer
complications can be achieved.
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