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ABSTRACT

In this study outcomes of arthroscopic management of tibial eminence fracture have been described. We conducted a
study of 15 patients of ACL avulsion fractures especially Meyer and Mckeever type Il and 11 treated arthroscopically
by pull through sutures. Outcome measures were assessed through International Knee Documentation Committee
(IKDC) form, Tenger Activity scale and Lysholm knee score. The study group consisted of 15 patients who met the
inclusion criteria, of which 9 were male and 6 were female. The range of patient age consisted of 13-37 years and the
average patient age was 20.6 years. The average male age was 22.11 years and the average female age was 18.33 years.
The fracture classification showed 7 being type 1l while 8 were type I11. Tegner Activity level at follow up ranged from
5-8 and the mean score was 6.4. On follow-up evaluation, the mean Lysholm score was 92.8 (ranging from 76-100). 6
patients who had inter-meniscal interposition was retracted or resected showed no difference in functional outcome.
We found that displaced tibial eminence fractures could be successfully treated using arthroscopic pull through sutures,
with most patients returning to their previous activity level. Complications were avoided by anatomic reduction of
fracture fragments and early post-operative rehabilitation.
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INTRODUCTION decrement in function of the patient. The arthroscopic
intervention has replaced the open arthrotomy technique

Tibial eminence fractures typically occur at bony insertion which was done earlier.

of the anterior cruciate ligament on the tibia. The incidence

of these injuries in children is reported to around 3 per
100000 population per year.! This is due to relative
weakness of an incompletely ossified tibial eminence
which is biomechanically weaker than native ACL fibres.?
Avulsion fracture of ACL results from sports where
hyperextension with valgus or rotational force (skiing,
football) and in high velocity trauma by motor vehicle
accidents.®

Most common features of these injuries are hemarthrosis,
restricted and painful range of motion.* Late diagnosis and
inadequate treatment of acute injury may initiate rapid
degenerative processes in the joint and cause a significant

CASE SERIES

A prospective case series was performed in 15 cases with
tibial spine avulsion fracture. Between June 2019 to
September 2020 in an orthopaedic tertiary care centre, all
patient were operated by a single team of surgeon
specialized in arthroscopic surgeries. All 15 patients
included in series were managed by arthroscopic pull
through suture technique. Various parameters were
analyzed ranging from clinical symptoms, demographic
data, mechanism of injury, pre- and post-op functional
parameters and radiographic assessment through regular
follow-up as mentioned in table no 1,2 and 3.
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Figure 1: Modified Meyers and McKeever system.

Figure 2: Radiograph post-surgery.
Table 1: IKDC activity level.

Pre- A

Description of activity injury  follow-up

1. Strenuous activity:
Jumping, pivoting, hard
cutting, football, soccer
2. Moderate activity: heavy
manual work, Skiing,
Tennis

3. Light Activity: light
manual work, jogging,
running

4. Sedentary Activity:
house work, activities of
daily living

Figure 3: Flexion at 3 months post-surgery.

Clinically, inability to bear weight on affected limb,
painful knee effusion. Range of movements is restricted

and guarded, especially with respect to knee extension. It
was found to be lax on performing anterior drawer test and
lachman test. Radiograph used to assess the displacement
and fracture pattern (AP and Lateral). The CT is better in
evaluating the fracture but there is risk of radiation
exposure in pediatric age group. MRI helps to determine
the presence of concomitant injuries, displacement and
communition.

Figure 4: Extension at 3 months post-surgery.

Patients with age upto 50 years were included and
classified as per Modified Meyers and McKeever system
as mentioned in figure no 1. Patients with open injuries or
any previous history of knee surgeries were excluded.

Tibial eminence fractures are most commonly classified
according to the Modified Meyers and McKeever system.

Type | — Little or no displacement of the fragment.

Type Il — fragment elevated anteriorly and proximally,
with some displacement but with a cartilaginous hinge
posteriorly.

Type Il — completely displaced fracture with rotation.
Type IV - completely displaced, rotated, communited.

We have used arthroscopic approach for the treatment of
tibial spine avulsion fractures. After placing patient in
supine position diagnostic arthroscopy was performed to
confirm and identify the other associated injuries. The
standard arthroscopic portals are created. Soft tissues
which prevent the reduction must be disengaged. If the
intermeniscal ligament is trapped in the fracture it can be
freed with the help of probe. Soft tissues shouldn’t be
removed unless until it is needed. Once cleared of soft
tissues, the fracture bed and the undersurface of the
avulsed tibial eminence should be debrided. With the help
of ACL tibial jig tunnels were made from anteromedial
aspect of fracture bed exiting just at the level of tuberosity.
With the help of suture lasso2 PDS is passed around the
base of ACL fragment and railroading of fibre tape was
done. Base of the ACL fragment is strangulated with fibre
tape in a crisscross manner with each end of the fibre tape
passing through opposite tunnel. Reduction of the
fragment was maintained with probe while tying the
sutures.

International Journal of Research in Orthopaedics | May-June 2021 | Vol 7 | Issue 3 Page 659



Shreekantha KS et al. Int J Res Orthop. 2021 May;7(3):658-662

Table 2: Patient subjective assessment rating of the involved knee compared with the normal knee.

Group
Abnormal ©  Severely abnormal (d) gradeabc
d

Nearly
normal (b)

Questions Normal(a)

1. Function;
how does your
knee function
on a scale of 0-3
How does your
knee affect your 0 1 2 3
activity level

1. Sternous
activity

3. Light

Moderate activity

activity

4. Sedentary activity

2. Symptoms;
grade at highest
activity level
with no
significant
symptoms

Pain

Swelling

Partial giving
away

Full giving away

Final evaluation A b, cd

Table 3: Demographic data and results.
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135 d

3 15m Selffa 6 li 7 7 100 100 2 1 A A A 0 Unite
Il 140 d

4 16/m Selffa 6 li 6 6 100 90 2 2 A A A 0 Unite
Il 130 d

5 13 Sports 6 i 7 7 100 95 2 1 A A A 0 \Unite
135 d

6 13m Rta 6 lii 8 8 100 100 1 2 A A A 0 Unite
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Il 130 d
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Continued.
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6.5 6.4

3

Post operatively plain radiographs were obtained to assess
the reduction fragment (Figure 2). The knee is
immobilized in extension using a long knee brace for a
period of 4-6 weeks. Range of motion started on post-
operative day 1 along with closed chain hamstring and
quadriceps strengthening exercises. Toe touch weight
bearing started at 4 weeks and advanced to full weight
bearing at 6 weeks. Jogging was allowed at 10weeks. All
patients achieved bone union. No young patients had
growth disturbance of the tibia. The ROM protocol is
similar to that of ACL rehab protocol (Figure 3, 4).
Unrestricted activities are advised after adequate strength
is regained.

DISCUSSION

The study group consisted of 15 patients that met the
inclusion criteria of which 9 were male and 6 were female.
The range of patient age consisted of 13-37 years and the
average patient age was 20.6 years. The average male age
was 22.11 years and the average female age was 18.33
years and all females were below 29 years.

Most common mechanism of injury was found to be road
traffic accidents (8) of which males were more common
(5); followed by sports injuries (4) and then self falls (3).

Routine radiographs were taken and showed the fracture
classification as 7 being type 11 while 8 were type I11. Type
of fixation used for all fractures was suture.

All patients were satisfied with their outcomes and no
complications were reported on follow-up. The results are
summarized in table no 3. The Tegner Activity level pre-
injury ranged from 6-9 and the mean score was found to

Lysholm score at
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92.8

be 6.53. Tegner Activity level at follow up ranged from 5-
8 and the mean score was 6.4. Average Lysholm score pre-
injury was 100. On follow-up evaluation, the mean
Lysholm score was 92.8 (ranging from 76-100).

None of the patients had undergone subsequent surgery.
Outcome data were analyzed using various parameters.

Fracture of tibial eminence are infrequently seen in general
population which is about 2 to 5%.% Age played a role in
patient outcome. Coyle et al conducted a systematic
review which showed that with stress, the incompletely
ossified tibial eminence in the children and adolescents fail
before the ligament through the cancellous bone beneath
the subchondral plate.” Many studies emphasize the
advantages of arthroscopic fixation techniques. A wide
variety of fixation methods have been used to secure tibial
eminence fractures, and as yet, there is no gold standard.
Fixation with screws and fixation with sutures are among
the most common methods and have yielded satisfactory
results.® Younger age groups showed no symptoms,
normal knee function, and maintained pre-inury activity
levels. No complaints of functional instability were seen at
follow up evaluation. Intermeniscal interposition had no
significant effect on follow up results. Even Najidi H et al
in his retrospective studies on 24 patients revealed that
intermeniscal interposition doesn’t have any significant
differences in outcome on long term basis.® Range of
motion in all patients were achieved by post op
rehabilitation except one patient who required CPM
exercises. Arthroscopic fixation yields positive outcome.
Chad D Watts showed that there was increased incidence
arthrofibrosis in patients treated by open reduction
compared to that of those treated arthroscopically.® Our
study also showed that the complications are minimal in
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arthroscopic management and none of the patients
developed arthrofibrosis. Complications like loss of
motion, non-union, mal-union, impingement, growth
disturbance and residual laxity can be managed by proper
anatomical  reduction and early post-operative
mobilization. Fauno et. all evaluated transphyseal drilling
in younger individual resulted in limb length
discrepancies.'' We avoided the complication by using all
epiphyseal procedures whose growth was remaining.

CONCLUSION

We found that majority of tibial spine avulsion fractures
can be successfully treated arthroscopically with pull
through sutures. Suture fixation was suitable for type II,
type 11, and type IV fractures, as well as for communited
fractures when screws and braces cannot be used. These
patients have fast and predictable recoveries and are able
to return to their pre-injury status. However, type of
fixation, surgical versus nonsurgical treatment especially
type 1l fractures remains a topic of debate.
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