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Posterior Cruciate Ligament Avulsion Fracture of Tibia: Fixation with
Screw and Augmentation Using Ethibond Suture for Improved Clinical
Outcomes

Santosh D Ghoti', Nadir Z Shah', Ankit Marfatia', Akshay Punekar', Niranjan Sunil Ghag,

Mohammad Soheil'

Learning Point of the Article:
Combining cancellous screws and ethibond suture augmentation can be an effective treatment modality for posterior cruciate ligament
avulsion fracture of tibia, which demands very little instrumentation and can be reproduced in remote places as well, with the non-
availability of arthroscopic instruments to produce equivalent results.

Introduction: The posterior cruciate ligament (PCL) is a vital structure in knee biomechanics, and its avulsion fractures present a unique
challenge. This prospective cohort study was conducted at Grant Government Medical College and JJ Hospital, Mumbai, aimed to assess the
clinical outcomes of open reduction and internal fixation (ORIF) utilizing cancellous screws and ethibond suture augmentation for PCL
avulsion fractures. PCL avulsion fractures often result from traumatic incidents, such as road traffic accidents, and are associated with
complicationsifleft untreated.

Materials and Methods: Patients aged 20—45 years with isolated PCL avulsion fractures, confirmed by clinical and radiological assessments,
were included. Seven eligible patients underwent ORIF, and outcomes were evaluated through clinical assessments, radiological imaging, and
the Lysholm knee scoring system. Follow-ups were conducted for a mean time of 13.2 months, assessing stability, range of motion, and
complications.

Results: The study demonstrated a mean post-operative Lysholm score of 93.8, significantly improved from the pre-operative score of 49.6.
Post-operative knee flexion averaged 125.2°. Fracture healing was observed in all cases, and complications were minimal. The study provides
evidence ofthe effectiveness of ORIF with ethibond suture augmentation for PCL avulsion fractures.

Conclusion: The study concludes that the proposed surgical technique yields positive outcomes, including enhanced knee functionality,
successful fracture healing, and minimal complications. This approach, combining cancellous screws and ethibond suture augmentation,
presents a promising option for the management of PCL avulsion fractures, contributing to the diverse landscape of effective treatment
modalities.
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Introduction tibia and providing essential rotational stability [1]. Injuries to

The posterior cruciate ligament (PCL) stands as a crucial intra- the PCL can manifest as either intrasubstance tears or avulsion
articular yet extra-synovial structure within the knee joint, fractures at the femoral or tibial insertion points [2]. The
playing a pivotal role in preventing posterior translation of the biomechanics and stability of the knee joint are significantly

Author’s Photo Gallery
Access this article online % %
L5V L B & "’
Website: . . . " - ’ .
Dr. Santosh D Ghoti Dr. Nadir Z Shah Dr. Ankit Marfatia Dr. Akshay Punekar Dr. Niranjan Sunil Ghag Dr. Mohammad Soheil

WWW.,jocr.co.n

'Department of Orthopedics, Grant Government Medical College and Sir JJ Group of Hospitals, Mumbai, Maharashtra, India.
DOI:

https://doi.org/10.13107/jocr.2024.v14.i09.4778 Address of Correspondence:

Dr. Nadir Z Shah,

Department of Orthopedics, Grant Government Medical College and Sir JJ Group of Hospitals, Mumbai, Maharashtra, India.
E-mail: nadirzshah@gmail.com

Submitted: 12/06/2024; Review: 20/07/2024; Accepted: August 2024; Published: September 2024

DOTI: https://doi.org/10.13107/jocr.2024.v14.i09.4778

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License https://creativecommons.org/licenses/by-nc-
sa/4.0/, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms

© 2024 Journal of Orthopaedic Case Reports| Published by Indian Orthopaedic Research Group




GhotiSD, etal

www.jocr.co.in

Figure 1: Pre-operative radiograph and CT scan (a) Pre-operative
3D CT scan (b) Pre-operative AP radiograph). CT: Computed
tomography.

influenced by the central role of the PCL, acting as the primary
deterrentagainst posterior tibial translation (PTT) [1,2].

While PCL avulsion fractures are relatively rare, they are
typically associated with dashboard injuries, where a force
directed posteriorly impacts the pretibial area in a flexed knee
position [2]. The mechanism of injury parallels that of

intrasubstance PCL tears, with road traffic accidents (RTA),
particularly motorcycle injuries, being the most common
mode. In addition, dashboard strikes against the proximal tibia
with a flexed knee, and injuries resulting from falls from height
contribute to the occurrence of PCL avulsion fractures [2,3].

Notably, associated injuries are frequently observed in PCL
avulsion cases, with meniscus injuries reported in 16.8% of
patients, and other ligamentous injuries reported in 19% of
patients [2].

The classification of PCL avulsion fractures includes type I
(non-displaced), type II (upward displacement of the posterior
aspect of the avulsed tibial bone fragment), and type I1I (totally
displaced avulsed bone fragment) [4].

Non-operative treatment may be considered for cases with a
displacement <5 mm [S]. Non-operative treatment of isolated
PCL injuries may have good outcomes but also lead to knee
problemsandlower fracture union rates. Operative treatment of
PCL avulsion fractures can reduce PTT and improve fracture
healing[3,5]

The complications of untreated PCL avulsion fractures include
knee joint instability, secondary osteoarthritis (OA), and non-
union [2]. Hence, surgical intervention is recommended for
fractures exhibiting significant displacement or posterior
translation of the tibia. Surgical management options for PCL
avulsion fractures involve arthroscopic repair or open reduction
and internal fixation (ORIF) [2,5]. While arthroscopic repairis
minimally invasive, it presents challenges in fixation and

Figure 2: Intraoperative images (A) Incision marking (B and C) Fluoroscopic images of intraoperative reduction with K-wires (D-F)

Intraoperative clinicalimages (G and H) Fluoroscopic images ofintraoperative final reduction.
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Figure 3: Post-operative radiograph (a) Post-operative lateral
radiograph (b) Post-operative AP radiograph).

reduction compared to ORIF, but recent literature shows the
comparable outcome of both arthroscopic and open techniques
[2,6,7].

This study aims to assess the clinical outcomes of ORIF using
direct bony fixation with a cancellous screw and augmentation
with a pull-out ethibond suture with endobutton for PCL
avulsion fractures of the tibia and to compare them with other
fixation methods reported in the literature. Selected for its
ability to provide stable fixation and facilitate early post-
operative rehabilitation across various fracture types, this
technique is investigated in the context of a patient cohort at
GGMC and JJH, Mumbai, Maharashtra, India, between
December2021 and June 2022.

Materials and Methods
Study design

« This prospective cohort study aimed to investigate the
outcomes of surgical management in patients with isolated PCL
avulsion fractures

« -The study was conducted at the Department of Orthopedics,
Grant Government Medical College, and JJ Hospital, Mumbai,
from December 2021 to June 2022.

Inclusion and exclusion criteria

o Participants were recruited from both the Outpatient
Department and Emergency Department.

Inclusion criteria

The following criteria were included in the study:
o Patients aged 2045 years

o Injurieswitha duration of <3 months

o Isolated PCL avulsion fractures were confirmed by clinical
andradiological assessments (Fig. 1).

Exclusion criteria

The following criteria were excluded from the study:

o Patients outside the specified age range

o Injuries older than 3 months

o Patients with multi-ligament injuries or meniscal involvement

0 Medical conditions or contraindications preventing surgical
intervention

o Patients unwilling or unable to comply with the rehabilitation
protocol.

Clinical assessment

Figure 4: Post-operative clinical photograph (A) Fullflexion (b) Full extension.
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Table 1: Summary of demographic data and results.

« Patients underwent a comprehensive clinical assessment,
including an evaluation for the posterior sag sign, dial test at 90°
knee flexion, and posterior drawer test.

Radiological evaluation

« Anteroposterior and lateral radiographs were taken to confirm
the PCL avulsioninjury.

« Magnetic resonance imaging was performed to assess the
associated ligament injuries to the knee.

Surgical procedure (Fig.2)

« Approach: A standard posterior approach to the knee was
utilized, with appropriate exposure of the tibial spine fracture

« Augmentation with ethibond pull-through sutures and

fixation with CC screw

« Before fixation with CC screws, ethibond sutures were
passed through the insertion of the PCL over the avulsed
fragment. This helped to reduce and hold the fragment
while putting the K-wire for provisional fixation

« Fixation with CC screw: Following provisional fixation
with the K-wire, a suitable size CC screw was chosen and
carefully inserted across the fracture site to achieve stable
fixation

o Additional Ethibond passage: After fixation with the
screw, current ethibond sutures along with one more
added ethibond thread were passed through the tunnel
created with a 4-mm drill bit. 4-mm tunnel was drilled
from the posterior to anterior from the insertion of PCL
directed anteromedially by flexing knee 40°-50° in the prone
position. The tunnel was drilled manually in such a way that the
exit point was roughly ground 4 cm distal to joint line and 2
finger breath medial to the tibial tuberosity. This technique
offers an advantage, that is, no advanced instrumentation is
required (no PCL Jig). Subsequently, ethilon was then passed
from anterior to posterior to pull all threads through the tunnel,
akin to Ranawat suturing

« PCL tensioning: The tensioning of the ethibond sutures was
performed with the knee in 90° of flexion and applying an
anterior drawer force. This method provided additional
support and reinforcement to the CC screw fixation. The
sutures were manually pulled and tied over a suspensory
fixation button placed anteromedially on the tibia

« Additional Time required: Additional time required after

Table 2: Details of five patients with a posterior cruciate ligament avulsion fracture.
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Table 3: Lysholm knee score before and after surgery.
screw fixation average 15 min (ranges from 12 to 19 min)
« Final assessment:

The reduction, fixation, and augmentation were confirmed
intraoperatively using fluoroscopy to ensure proper alignment
and stability of the fracture fixation construct. Clinical
confirmation was also obtained by performing the posterior
drawer test.

Post-operative rehabilitation
« The patient wasimmobilized inalongknee brace for 3 weeks

« Patients started range of motion (ROM) exercise from 3-week
onward, 30° every week gradually increasing to >90° at the end
of 6weeks

« Alongknee brace was continued for stabilization of the knee in
the first 6 weeks for weight-bearing walking.

Follow-up

« Monthly follow-ups for the first 3 months, followed by
assessments every 3 months for aminimum of 12 months

« Initially, a monthly radiograph is taken to assess any early loss
of reduction or any early complications during the
rehabilitation phase. Followed by X-ray at 6 months and 12
months to see consolidation. Hence, the patients could resume
high-intensity work (Fig. 3and 4)

Outcome measures

« The Lysholm knee scoring system was utilized to calculate the
final functional outcome at the end of the 1-year follow-up.

Dataanalysis
« Descriptive statistics summarized patient demographics

« Statistical analysis was performed using descriptive statistics
(mean and standard deviation).

Ethical considerations

« Informed consentwas obtained from all participants

Table 4: Literature review.
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« The study protocol received approval from the Institutional
ReviewBoard.

Limitations

« Acknowledged potential limitations, including the study’s
single-center nature and the small sample size.

Results

In a study involving five patients, the average age was found to
be 31.2 years, with a standard deviation of 8.06 years. RTA
emerged as the most common cause of injury, resulting in a
mean presentation time of 4.4 weeks, with a standard deviation
of2.11 weeks.

Pre-operative Lysholm scores averaged 49.6 with a standard
deviation of 6.63. Following surgical intervention, the post-
operative Lysholm score significantly improved, reaching an
average of 93.8 with a standard deviation of 3.46, indicating
substantial improvementin knee functionality.

A 6-week analysis revealed patients demonstrating a ROM
exceeding 90°. The study had a comprehensive follow-up
period, averaging 13.2 months, during which all fractures are
united. The average time for fracture healing ranged from 8 to
12 weeks. At the final follow-up, patients exhibited an average
flexion of 121.9° + 10.4° with full extension. While in one
patient clinically, mild instability (1+) was confirmed through
the drawer test and stress view X-ray (12 months
postoperatively).

The primary advantage of this technique is the additional
stability provided to the PCL by combining ORIF screw
fixation with ethibond suture augmentation. This method
ensures strong and rigid fixation with minimal hardware,
reducing the risk of screw loosening or pullout. Furthermore,
this technique allows fixation without the use of advanced
instruments (PCLjig).

In summary, the study demonstrated positive surgical
outcomes with effective fracture healing, improved knee
functionality, and minimal complications in the majority of
cases.

Discussion

The purpose of this study was to evaluate the clinical outcomes
and complications of ORIF CC screw and augmentation with
ethibond suture for the treatment of PCL avulsion fracture. The
main findings of this study were that ORIF CC screw and
augmentation with ethibond suture achieved excellent knee
function, stability, and satisfaction in patients with PCL
avulsion fracture, with a low rate of complications and no

revision surgery requirement. This study demonstrated that
ORIF CC screws and augmentation with ethibond suture are a
feasible and effective technique for the management of PCL
avulsion fractures.

ORIF CC screw and augmentation with ethibond suture have
several advantages over other treatment modalities for PCL
avulsion fracture. It combines the benefits of ORIF screw with
PCL augmentation gives additional stability and provides
strong and rigid fixation with minimal hardware. ORIF screws
provide stable fixation and allow early mobilization, while the
augmentation of PCL soft tissue provides strong and rigid
fixation with minimal hardware, which reduces the risk of
hardware irritation and failure. Thereby, enhances stability and
prevents screw loosening or pullout by augmenting the fixation
with ethibond suture, which is a non-absorbable and high-
strength suture material.

In a comprehensive review of studies focusing on treatment
outcomes for tibial avulsion fractures of the PCL, various
techniques were investigated, each presenting distinct
advantages. Bi et al. (2020) demonstrated that arthroscopic
suture fixation with autograft augmentation reconstruction
significantly improved clinical stability, as reflected in Lysholm
scores rose from 53.50 £ 7.90 preoperatively to 94.25 + 3.32 at
the final follow-up, along with positive changes in knee ROM
and negative posterior drawer test results [8]. Gui et al. (2009)
showed a single-tibial tunnel technique, simplifying the
procedure and enhancing bony fragment depression, resulting
inanotable Lysholm score 0f95.2+2.3 [9]. Josephetal. (2019)
employed an ORIF screw fixation technique, reporting a
restoration of knee biomechanics with a predominantly
excellent outcome and bony union without the need for
extensive reconstruction [10]. Zhu et al. (2015) advocated for
arthroscopic fixation, achieving a remarkable improvement in
Lysholm scores from 38.9 + 4.9 to 95.2 * 3.8, and full knee
ROM recovery in the majority of patients [11]. Shelbourne et
al. (2013) provided a non-operative perspective, revealing
good long-term outcomes in terms of activity levels, strength,
and subjective scores, but with a noteworthy 11% occurrence of
OA and persistent PCL laxity [12]. Overall, these studies
highlight the diversity of effective approaches for managing
delayed PCL avulsion fractures, each with its own unique
benefits and considerations, compiled their findings in the
following Tables 1,2, 3,and 4.

Our study has some limitations that should be acknowledged.
First, a small sample size, hence the results may not be
generalizable or conclusive. Second, this study did notinclude a
control group, which may have been helpful for the comparison
of this study with other standard modalities. Future studies
should address these limitations by conducting randomized,
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controlled trials with larger sample sizes and longer follow-up
periods.

Conclusion

This study evaluated the feasibility and effectiveness of ORIF
using CC screw and ethibond suture augmentation for PCL
avulsion fractures. The study followed up with the patients for
an average of 13.2 months and found that all fractures healed
successfully. The patients had a significant increase in their
Lysholm score (from 49.6 to 93.8) and satisfactory knee flexion
(125.2° on average). The technique improved knee function,
stability, and satisfaction, as well as reduced complications and
revision rates Therefore, this technique is a promising option
for PCL avulsion fracture management, especially in remote

areas with the unavailability of advanced arthroscopic
instruments. Moreover, further studies with larger sample sizes
and randomized controlled trials are needed.

Clinical Message

This study explores a technique combining cancellous screws and
Ethibond suture augmentation to treat posterior cruciate ligament
(PCL) avulsion fractures of the tibia. it also highlights a method that
requires minimal instrumentation, making it practical for remote
settings. The technique aims to provide stable fixation and facilitate
early rehabilitation, offering a promising alternative to more
instrument or technical skills requiring surgical procedures
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