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Abdract. This study describes an arthroscopic technique for reduction
and fixation of tibial eminence fracture using cannulated screw in six
patients aged 12-18 years, with a follow-up after 6-48 months. We used
subjective, clinical and radiological outcome measures during the
follow-up. On last follow-up, all patients demonstrated full range of
motion in the affected knee comparable with the contralateral knee. Our
conclusion is that arthroscopic reduction and fixation of adolescent tibial
eminence fracture is an acceptable, and safe method of fixation with
larger fragments with no concern to growth in this age group of patients.
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Introduction

The arthroscopic reduction and fixation of the avulsed tibial eminence
in children and adolescents have been gaining popularity and
allowing more understanding of the morphology, amount of the
displacement of the fragment, the mechanical block to knee extension
by the displaced tibial eminence, and the role played by a meniscus to
block the reduction of the displaced fragment,!"! as well as
concomitant treatment of meniscal tears.

The treatment of tibial eminence injuries is guided by
classification type!. Zariczyj has modified the classification made
by Meyers and McKeefer™. He divided Type III fractures into
classes A and B: type IIIA describes the pathology when the fragment
with complete separation is displaced minimally; type IIIB when the
fragment is twisted or fragmented resulting in rotational
malalignment'™.  These types of fractures may be impossible to
reduce because of soft tissue, or the meniscus preventing proper

reduction.

Arthroscopic reduction and fixation can usually be achieved, and
the fracture is reduced and fixed using either pins, screws), or
sutures' if the fragment is small or fragmented

In our previous studies, we described arthroscopic reduction and
fixation of these fractures using sutures. The present study is a
description of an alternative method of fixation using the cannulated
SCrews.

Materials and M ethods

The study was carried out at the Department of Orthopedics at
McMaster University, Hamilton, Ontario, Canada. We identified
patients with tibial eminence fracture between the years 2005 to 2007
who were treated arthroscopically using the cannulated screw; all
patients had displaced fracture that required surgical treatment.
Diagnosis was confirmed by clinical and radiological assessment.

All patients were followed clinically and radiologically. Healing
of the fragment was assessed in all cases by comparative digital
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radiographic means using pre- and post-operative X-rays (Figs. 1 and
2).

Fig. 1. Lateral view showing displaced fragment of tibial eminence.

Fig. 2. Postoperative X-ray post screw insertion.
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Surgical Technique

Under general anesthesia, a tourniquet was applied to the affected
leg. Clinical examination performed under anesthesia included:
Lachman’s; pivot shift tests; and range of motion evaluation, with
comparison exam of the unaffected extremity.

The tourniquet was then inflated and the extremity placed in a leg
holder.

The arthroscope was introduced into the knee through the
anterolateral portal. The hematoma was evacuated to clear the blood
from the knee. This was followed by standard arthroscopic evaluation
of knee compartments, including meniscal probing to rule out
concurrent pathology. The tibial eminence was reduced back in its
anatomical bed through an anteromedial portal using a probe; the
motor shaver was used if necessary to remove debris and soft tissue
impingement. Through a superior medial portal, a smooth k-wire was
passed to fix the fragment and a 4.0 mm cannulated screw was
inserted over the wire without passing the growth plate. Intra-
operative imaging was used to confirm reduction and screw position
(Fig. 3). At the end of the procedure the lower extremity was placed
in long leg cast in extension for a period of 4 weeks, followed by a
gradual rehabilitation program (Fig. 3).

Fig. 3. Intraoperative X-ray (notethedirection of the screw insertion).
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Results

The study included six patients, four females and two males. The
average age was 14 years (range of 12 - 18), and all patients had
hemarthrosis.

The average follow up time was 19.7 months (6 - 48 months). In
all patients, the tibial eminence fracture healed and all had regained
full range of motion. One patient had an extension lag of 10 degrees
and he was treated arthroscopically. Fibrous tissue anterior to the
eminence was found and it was excised using the motor shaver and
the screw was removed. No postoperative complications were noted.
In one patient the screw fixation did not feel stable intraoperatively
and therefore we augmented our screw fixation with suture technique
as described by Mah et al.!'l. We think that in this particular patient
the fragment was not large enough for adequate screw purchase.

There were no signs of instability on postoperative examination of
this patient and the Lachman test had a firm end point. One patient
had a lateral meniscus tear, which was repaired at this time.

Follow up radiographs confirmed complete union of the fractures
in the correct anatomical position in all patients.

Discussion

The goal of treatment of displaced intercondylar eminence
fractures is anatomic reduction and fixation. The method of fixation
of the tibial-eminence fracture varies: the use of sutures, pins and
screws have been reported!”. Binnet et al.l! reported the use of
screw fixation in 13 adult patients. The use of arthroscopy in the
treatment of tibial eminence fractures has been widely used and
reported ). Arthroscopic evaluations of these fractures allow the
surgeon to reduce the fracture anatomically and use the proper
fixation method needed for the type of fracture.

With arthroscopy the fragment can be reduced anatomically under
direct vision and interposing tissues, or menisci can be identified and
removed. We have reported nine patients who demonstrated lateral

meniscus interposition in our previous study'”.
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Associated soft tissue and cartilage pathological conditions may
be a significant prognostic indicator for the development of knee pain
at follow up; in this review we had one patient who had a meniscus
tear that was repaired simultaneously.

Anatomic reduction and stable fixation of these fractures
contribute to the stability of the knee joint as reported by Willis et
al.”. All of our patients had a stable knee in follow up examination.

There were no concerns regarding growth affection as the screw
position was sparing the physis. There was no radiographic evidence
of displacement of the healed tibial eminence at follow up.

The authors believe that this method of fixation is an easy, safe,
and acceptable one that can be used to treat large size tibial eminence
fractures in adolescents with no concern to growth problems in this
age group.

References

[11 Mah JY, Otsuka NY, McLean J. An arthroscopic technique for the reduction and
fixation of tibial-eminence fractures. J Pediatr Orthop 1996; 16(1): 119-121.

[2] WillisRB, Blokker C, Stoll TM, Paterson DC, Galpin RD. Long-term follow-up of
anterior tibial eminence fractures. J Pediatr Orthop 1993; 13(3): 361-364.

[31 Meyers MH., McKeefer FM. Fracture of the intercondylar eminence of the tibia. J
Bone Joint Surg Am 1959; 41-A(2): 209-222.

[4] Zaricznyj B. Avulsion fracture of the tibial eminence: treatment by open reduction
and pinning. J Bone Joint Surg Am 1977; 59(8): 1111-1114.

[5] Paletta GA Jr. Special considerations. Anterior cruciate ligament reconstruction in the
skeletally immature. Orthop Clin North Am 2003; 34(1): 65-77.

[6] Binnet MS, Gurkan |, Yilmaz C, Karakas A, Cetin C. Arthroscopic fixation of
intercondylar eminence fractures using a 4-portal technique. Arthroscopy 2001; 17(5):
450-460.

[71 Mah JY, Adili A, Otsuka NY, Ogilvie R. Follow-up study of arthroscopic reduction
and fixation of type III tibial-eminence fractures. J Pediatr Orthop 1998; 18(4): 475-
4717.



Arthroscopic Technique for Reduction and Fixation of Adolescent Tibial Eminence Fracture... 23

Op 3 allaall i 5o lagY alaliall Al s sl
L;\BA JLQ.UAA e\mh L._\}..\..\L” (‘LLQ L.g (.).\JASH"" t ‘

Cgsd danl Bl Ao Glaw liss Adag (gpan s rodas
‘ilagl g Topla Gigag
(pllied) dafin anid' o Soall ibal] S pell ealliel) dafia aud
Uil ae Lol drala bl ST caled] 298 Slal] | diise
Dsend) el ASloal) = 52a
(_isslaSle deals sdsialll lilaYly JIELY) allic dafia e lue Sbiu/
(alliadl dafa 4 Slia Sk o gyliigf o ysilals
eliig ™ CalSif ¢ jinlaSlo deals

Dl daha gl Caay a3 G S Ll
phasiuly Cgnlally iadlll Ga W abaall uS iy g la)
A YAVY G ajleel # i e B B R ladl
cee i)y ol (sl alatinly hed $A-T 3l dajie
ALISY ASjal) gl (IS ampall mpen o Ailel) Antid) b o
O s labimd AL A ae Alie il RS
il Gn U Gl alae S cudny el #3la
sa b lislae gl ey Galy sie e iny Gl

sl (g Aypanll Al o2 3 plsall



