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Abstract

Introduction: Number of operative techniques have been described with the use of lag screws, steel
wires, arthroscopic tight rope fixation, arthroscopic suture bridge technique. As there is continuous
advancement in newer technique, we are comparing outcome of PCL tibial avulsion fixed by two
different methods open reduction internal fixation by CC screw and arthroscopic suture bridge technique.
Method: The PCL tibial avulsion was approached by posterior Burks and Schaffer approach, fixed by
CC screw in half of the patient and in another half, we used arthroscopic suture bridge technique. One
fiber wire is used in arthroscopic technique.

Results: Anatomical reduction and fixation of PCL avulsion by arthroscopic fixation is equally effective
when compared with ORIF by CC screw fixation.

Conclusion: The use of CC screw could be a simple and reliable technique for PCL avulsion fractures of
the tibia. Patients achieved good knee function after surgery, but arthroscopic suture bridge technique of
PCL avulsion fixation gives better knee function and less intraoperative complications.

Keywords: PCL tibial avulsion, CC screw, fiber wire, arthroscopy, suture bridge technique.

Introduction

The function of PCL is to prevent posterior translation of tibia on femur ™. Dashboard injury
and hyperflexion of the knee joint is the most commonly reported mechanism of PCL tibial
avulsion fracture > 1 Recent literature suggest that operative management is better than
conservative treatment 8 hence, to obtain excellent functional results a displaced PCL
avulsion fracture must be internally fixed. That to if not treated properly potentially leading to
chronic pain and anteromedial knee pain and patellar degeneration [* 1%, Avulsion of the PCL
can be diagnosed with the help of plain radiography, resulting in operative management
including open reduction and internal fixation or arthroscopically assisted surgery 124, Open
reduction with internal screw fixation through a posterior approach has been reported as
suitable approach for stable fixation > & given the deep location of PCL and the complexity of
the anatomy, minimally invasive arthroscopic techniques >* 7 have been developed. We have
studied here the outcome of PCL avulsion fracture fixation by two different methods of
fixation in 12 number of patients in which 6 patients has underwent ORIF CC screw fixation
and 6 patients underwent arthroscopic suture bridge fixation using no.5 fire wire. Both the
techniques provide accurate reconstruction of the anatomic footprint and rigid fixation for
early rehabilitation. Arthroscopy does not require an open approach or second surgical
procedure for hardware removal.

Methods
Preoperative planning and work up: Patients coming to casualty or orthopedic OPD from
mar 19 to Oct 2019 are selected with following inclusion and exclusion criteria (fig.3);
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= Inclusion criteria

Displaced PCL avulsion fracture.

Grade Ill posterior drawer test.

PCL avulsion in unilateral or bilateral knee.

= Exclusion criteria

Polytrauma or ipsilateral hip fracture

Ipsilateral proximal tibia.

Patient with major head injury or unconscious.

Patient not giving consent.

The diagnosis of all 12 patients are made by history taking,
clinical examination (posterior drawer test), followed by
Radiographic evaluation like x ray antero posterior view
(standing) and lateral view as well as MRI is done(fig.3).
Patients with communited fragments of tibial avulsion on
MRI are selected for arthroscopic fixation.

= Surgical technique

All patients are operated under regional anesthesia and
receives our institute's standard antibiotic protocol i.e. inj
zostum 1 gm LV. BD and inj. Amika iv bd given one day
prior to operation and for next 2 days. Thorough examination
of the knee instability is done under anaesthesia, tourniquet is
applied to patients thigh, leg is prepared and draped under all
aseptic precaution.Prone position is given to those patients
who underwent CC screw fixation and supine position to
patients to go Arthroscopic fixation.

Open reduction and internal fixation by CC screw
A 10 -20 cm inverted L-shaped incision was made in the skin

/

i

PCL fibres,

PCL Avulsion site

Fig 4: MRI imaging showing PCL Avulsion
fracture

Arthroscopic suture bridge technique

Arthroscopy starts from the high anterolateral portal. The
hematoma is washed out via anterolateral portal using the
gravity for

the irrigation inside the knee. The floppy ACL sign and
significant PCL laxity are common arthroscopic findings.
With the use of a high anteromedial portal, synovium of the
intercondylar notch is shaved and the intervening fat between

Fig 2: X-Ray of PCL Avulsion fracture

Fig 5: Arthroscopic view of Avulsed PCL
fibers
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and subcutaneous tissue of the posterior aspect of the knee,
along the transverse crease of the popliteal fossa, inward to
the edge of medial head of gastrocnemius muscle and distally
along the medial aspect of lower leg (fig.1). After
identification and protection of the small saphenous vein and
medial sural cutaneous nerve, the deep fascia was incised
medial to these structures to expose the medial head of the
gastrocnemius and semitendinosus. The medial head of the
gastrocnemius muscle and the popliteal vessels and nerves
were retracted laterally to expose the posterior joint capsule,
and the joint capsule was incised longitudinally to expose the
PCL and avulsion fracture fragments. Any blood clots or soft
tissue embeded in the fracture fragments were removed. In
patients with an old fracture, any granulation tissue on the
fracture fragments was completely removed to expose a fresh
mattress of bone on the intercondylar eminence of the tibia.
Then, with a thick cushion placed in front of the patient’s
thigh, the anterior drawer test was applied to the lower leg and
the injured knee was bent to obtain anatomic reduction of the
fracture fragments. Two Kirschner wires were used for
temporary fixation. When the appropriate position was
accurately identified by C-arm fluoroscopic examination. A
guide needle was drilled vertically into the plate with the help
of low rpm drill machine, and a hollow lag screw of the
appropriate diameter was screwed and fixed with pressure
applied to bring the fragments together. For large fracture
fragments, an additional cancellous lag screw. The Kirschner
wires and guide needle were then removed, and the posterior
drawer test was performed; if the test was negative, the
wound was closed with sutures.

Fig 3: PCL Avulsion fracture fixed by CC
Screw

suture bridge

Fig 6: Arthroscopic representation of suture
bridge

the ACL and PCL is partially removed. At this time, any
concomitant meniscal and chondral injury is evaluated and
managed. Once the posteromedial compartment is visualized,
a high and low posteromedial portal is created. Using the
shaver, the posterior aspect of the PCL and the posterior joint
capsule are separated to create a working space. With the help
of switching stick 7 mm cannula is inserted through both
posterior portals. Using the high posteromedial portal for
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visualization and the low posteromedial and anteromedial
portals as the working portals, a plane is developed between
the posterior aspect of the PCL and the posterior joint capsule
(fig.5). Crater of fracture identified and delineated, using
shaver till cancellous part is visible and reducibility of
fracture is checked. Two Beath pins are introduced using
PCL-T jig (set at 60° angle) on each side of fracture crater.
Beath pins are drilled over by 4.5 mm cannulated reamer.
During all these procedure knees is kept at 90° of flexion.
Care is taken to avoid injury to neurovascular bundle.

Ends of no.5 FireWire passed around the bone ligament
junction on each side & retrieved from lower posterior portal.
Then a multiple sliding knots are used to create loop and
suture bridge and several half hitches are‘used to-create the '
suture bridge' (Fig. 6). We kept the length of suture bridge
reaching to close to the lower part of avulsed bone fragment
and try to avoid too short or too long suture bridge.

Ends of fiber wire are retrieved from right and left tunnels

www.orthopaper.com

that are already created with the help of looped ethilon
through 4.5 mm reamer. Limbs of suture are manipulated
through lower posterior portal if required. Traction is applied
to the suture while anterior drawer is applied to tibia and
reduction is checked under direct visualization. Then suture is
tied over anterior tibia on suture disc. Reduction of the PCL
fragment is also checked by fluoroscopy.

Post-operative protocol

All 12 patients post operatively given extension knee brace
with small bolster kept behind proximal tibia to keep
proximal tibia slightly anterior as compare to femur. Static
quadriceps exercises, straight leg raise, ankle pumps are
started on second day of surgery. All patients kept non weight
bearing for 6 weeks.

Results

Table 1: Assessment by Lysholm score with relevant data

Age(yr . Duration of operative| Associated knee |Procedure Lysholm score D_egree of Complicat
Case s.)/sex Mode of injury intervention(days) injuries erformed Pre- Pre-operative flexion after 5 ions
' y ) P operative P months
1 | 24/M [Dashboard injury| 10 Med. {\::r”'scus CC screw 0 100 120 -
2 | 39/M |Dashboard injury| 11 - CC screw 0 99 130 -
3 | 18/M |Dashboard injury| 7 - Anrthr. 0 95 130 -
4 | 27/M |Dashboard injury 9 - CC screw 0 95 120 -
5 | 48/F | Fall athome 12 . CCscrew | 20 89 110 Superficial
infection
6 | 26/M RTA 7 Med.Meniscus tear|  Arthr. 0 95 120 -
7 | 34IM RTA 8 Med.Meniscus tear|  Arthr. 0 99 130 -
8 |29/M RTA 11 - Arthr. 0 100 120 -
9 | 60/M |Dashboard injury| 10 - Arthr. 0 95 130 -
. Superficial
10 | 23/M |Dashboard injury 12 - CC screw 0 84 120 infection
11 | 31/M RTA 10 - Arthr. 24 99 130 -
12 | 54/F | fall at home 12 - CC screw 0 95 120 -
Mean| 34.4 9.9

A total of 12 patients (2 females and 10 males) with mean age
of 34.4 were selected.

Out of 12 patients only 2 females have fall at home while all
10 males have got high energy trauma (RTA). Out of these 10
males, 6 males got dashboard injury.

Average duration of operative intervention after trauma is 9.9
days.6 patients underwent CC screw fixation for PCL
Avulsion while remaining half patients underwent
arthroscopic suture bridge fixation.

Out of 6 patients who underwent arthroscopic suture bridge
fixation, 2 patients are treated for medial meniscus injury
while, the same was not possible in one patient which was
fixed by CC screw.

All the patients were followed up at least 4 months. A
satisfactory anatomical reduction of fracture fragments was
achieved by both procedures. Functional outcome assessed by
Lysholm scoring system was excellent in 5 out of 6 patients in
whom CC screw fixation done and in all six patients were
excellent in whom arthroscopic fixation by bridge technique
done. Average Lysholm scoring in CC screw fixed patients is
93.6 while in arthroscopic fixation patient it is 97.1 which is
almost excellent in both.

2 patient had superficial wound infection which was treated
with IV antibiotics and regular dressing in CC screw fixed
patient.

Instability tested clinically using the Drawer test and radio

logically by stress x-ray was found to be mild in two of the
patients rest of the patients had no instability.

Discussion

Open reduction can be performed by the traditional posterior
approach or postero lateral or medial approach (15). Open
approaches to be disadvantageous as a result of the anatomic
insertion site of PCL is deep within tibial plateu and
proximity of neurovascular bundle and large amount of post-
operative scar tissue may restrict range of motion.

In addition, division of medial head of gastrocnemius to
enhance exposure of avulsion site can lead to post-operative
weakness of the muscle (15).

On contrary to it, arthroscopic fixation elicits us to deal with
other lesion like meniscal tears and are less surgically
invasive hence less soft tissue damage and decreased scar
formation.

With arthroscopic suture bridge technique, we experienced
that communited fracture pattern can also be healed without
any laxity because of ligament taxis, which helps to mold the
bony fragments and facilitate reduction.

One of the main advantages of arthroscopic technique over
open reduction is that there is no need of hardware removal.

Conclusion
1. Both techniques give excellent results by Lysholm
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2.

scoring if executed in proper method.

Arthroscopic suture bridge technique has advantage of
treating other new injuries simultaneously, but it requires
surgical skills, inventory and learning curve for the same.
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