
Introduction
Tibial spine avulsion fractures are common in 
children and adolescents between the age 
group 8-14 years [1,2]. Paediatric tibial spine 
avulsion fracture are the counterparts of the 
anterior cruciate ligament (ACL) tears in 
adults, as the immature unossified cancellous 
bone fails before the ligament [3,4]. Tibial 
spine avulsion fracture along with an ACL tear 
are rarely reported s in adults and less 
commonly in paediatric age group [5, 6, 7, 8]. 
A preoperative MRI is essential in diagnosing 
these concomitant injuries [9, 10]. We present 
a case of an adolescent child with avulsion of 
anterior tibial spine with complete tear of 
antero-medial bundle and near total tear of 
posterior-lateral bundle which we treated by 
doing transphyseal  ar throscopic ACL 
reconstruction along with excision of the 
fracture fragment.

Case Report
An adolescent male child suffered twisting 
injury to right knee while playing football and 
presented to our out-patient department 10 
days post trauma. Patient noticed a popping 
sound followed by pain and give away 
sensation in right knee joint. He developed 
significant swelling over the next 12 hours. On 
local examination of the right knee at 
presentation there was severe effusion with 
positive patellar tap. Range of motion was 0⁰ to 
90⁰ of flexion and painfully  restricted. 
Lachman test and anterior drawer test were 
grade 2 without any bony end point. Pivot Shift 
test couldn’t be performed due to pain. 
There was no valgus, varus and posterior 
drawer instability. Radiological investigation 
showed open physes of femur and tibia with 
Meyers and Mckeevers type 3 tibial spine 
avulsion fracture (Figure 1a and 1b) [11, 12].  

Magnetic Resonance Imaging Study (MRI) 
confirmed the displaced avulsion fracture of 
anterior aspect of intercondylar region of tibia 
at the attachment site of anterior cruciate 
ligament. It also revealed a full thickness tear of 
anterior cruciate ligament near the tibial 
attachment (Figure 2a and 2b). Patient was 
posted for arthroscopic procedure after taking 
informed consent for ACL reconstruction and 
fixation of avulsed fragment depending on 
intra operative findings. On performing 
diagnostic arthroscopy, it confirmed avulsion 
of tibial eminence with complete tear of  
anteromedial bundle of ACL from avulsed 
tibial eminence and near complete tear of 
posterior-lateral (PL) bundle from the avulsed 
fragment (Figure 3a,b,c). 
We found interstitial haemorrhage and laxity 
of the remaining PL bundle on reducing the 
fragment. The femoral attachment was found 
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Introduction: Tibial spine avulsion fractures are common in children and adolescents. Tibial spine avulsion fracture along with an Anterior 
cruciate ligament(ACL) tear are rarely reported in paediatric age group. We present a case of an adolescent child with avulsion of anterior tibial 
spine with complete tear of antero-medial bundle and near total tear of postero-lateral bundle. 
Case Report: An adolescent male child presented with twisting injury to right knee while playing football. Local examination revealed positive 
patellar tap, Lachman test and anterior drawer test were grade 2 positive. Radiographs showed type 3 tibial spine avulsion fracture. Magnetic 
Resonance Imaging(MRI) and arthroscopy confirmed the diagnosis of avulsion with complete ACL tear. We decided to do transphyseal ACL 
reconstruction using  hamstring autograft and excision of the avulsed fragment. Post operatively physiotherapy and weight bearing were started 
as per pain tolerance. Patient achieved full range of motion and returned to pre injury activity and sports 1 year post operatively.
Discussion: After reviewing the literature we found that anterior tibial spine fractures along with ACL tear are most uncommon reported in 
paediatric age group. In nearly 30-60% cases of displaced tibial eminence fracture, concomitant injury either to the meniscus, ligaments or the 
articular cartilage were diagnosed on MRI. Reported literature shows no difference in percentage of growth abnormalities in transphyseal verses 
physeal sparing techniques.  
Conclusion: A thorough preoperative evaluation with radiographs and MRI is important to detect these injuries and planning the treatment 
accordingly. Primary ACL reconstruction gives good results in these cases.
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intact. Considering that the majority of ACL 
fibres were torn and the remnant intact bundle 
was significantly injured we decided to do a 
transphyseal ACL reconstruction using 5 
strand gracilis and semitendinosus auto graft 
and excision of the avulsed fragment. The graft 
was fixed using a suspensory device at femoral 
site and bio absorbable interference screw on 
tibial side. The reconstructed grafts’ tension 
was confirmed and knee stability checked. Post 
operatively the range of motion exercises and 
weight  bearing were started gradually as per 
pain tolerance in a straight knee brace along 
with quadriceps and hamstring rehabilitation. 
Sequential follow-ups were undertaken after 6 
weeks, 3 months, 6 months, 1 and 2 years to see 
the clinical and functional progress. 
2-years follow-up of patient showed no 
extension lag and full flexion movements from 
0⁰ to 140⁰ with negative anterior drawer test 
and Lachman test. Patient was able to perform 
pre trauma outdoor and sports activities.

Discussion
Anterior tibial spine fractures are most 
commonly seen in skeletally immature 
patients aged 8 to 14 years [12,13]. These 
fractures are relatively uncommon in adults. 
They are found to occur due to the failure of 
immature cancellous tibial spine area before 
the tear of anterior cruciate ligament (ACL) 

[3,4]. Noyes et al in their biomechanical study 
of ACL failure found an incidence rate of 14% 
for a combined tibial eminence fracture and 
ligamentous rupture. They demonstrated that 
a slow deforming rate results in increased 
frequency of tibial eminence avulsion but 
faster loading conditions resulted in increased 
frequency of ligament injuries. The high 
amount of forces that fractures the tibial spine 
causes ACL elongation and partial failure due 
to the attenuation of its biomechanical 
structure leading to laxity and instability [14].
Though such cases are rarely come across in 
routine practice, getting a pre-operative 
magnetic resonance imaging (MRI) done is 
essential to diagnose such concomitant ACL 
injuries and plan for ACL reconstruction or 
meniscus repair accordingly. In nearly 30-60% 
cases of displaced tibial eminence fracture, 
concomitant injury either to the meniscus, 
ligaments or the articular cartilage [15,16]. 
Most common injury in simultaneous anterior 
tibial spine fracture and ACL injury was found 
to be lateral meniscus tear [7]. Johnson et al 
found 6 meniscus tears and 2 ligaments injuries 
including medial collateral ligament and 
postero-lateral corner injury in 20 cases of 
paediatric tibial eminence fracture. They 
concluded that associated ligament injuries are 
less often diagnosed than meniscus tears on 
p r e o p e r a t i v e  M R I s  a s  c o m p a r e d  t o 

arthroscopy [16]. In an MRI study to detect 
concomitant injuries with tibial spine fracture, 
27% adults had associated ACL mid substance 
tear but none in paediatric population with 
tibial eminence fracture [5]. 
In our case preoperative MRI showed a type 3 
displaced tibial spine avulsion fracture along 
with a near total ACL tear, with few fibres of 
posterolateral bundle attached to the avulsed 
fragment. There was also a grade 2 medial 
meniscus and grade 1 lateral meniscus tear 
associated, which did not require any further 
treatment.
Concomitant anterior tibial spine fracture and 
ACL tear are less commonly reported in the 
literature so far. Levy et al reported 2 cases of 
displaced tibial avulsion fracture with 
associated ACL interstitial tear in adults [6]. In 
an observational cohort study by Mayo et al, it 
is reported that around 19.4% of skeletally 
immature adolescents with tibial spine 
fractures also had concomitant ACL injury, 
with older adolescent males being at the 
highest risk of this combined injury [7]. 
Wilfinger et al retrospectively evaluated 38 
patients clinically, 3 years post non-surgical 
treatment of anterior tibial spine fractures and 
found that 5 out of 9 patients had ACL injury 
on MRI [2]. In a case report by Yamauchi et al, 
they demonstrated that concomitant tibial 
avulsion fracture and midsubtance ACL tear 
can occur in skeletally immature patients. 
They emphasized the need of preoperative 
MRI to detect these lesions and help identify 
the cases which may need a reconstruction [8]. 
Inspite of the efficacy of MRI to diagnose ACL 
tear, its limited ability to detect ACL injury in 
acute stage associated with tibial eminence 
fracture has been reported in the literature. 
Majority being identified intraoperatively. 
However, it is effective in diagnosing meniscal 
and chondral injuries associated with type 2 
and 3 tibial spine avulsion fracture [7, 9, 10]. 
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Figure 1: Radiographs showing type 3 displaced anterior tibial spine avulsion 
fracture with unfused femoral and tibial physes  in (a)Antero-posterior and 

(b)lateral views.

Figure 2: T2W sagittal cuts of Magnetic Resonance Imaging 
confirming tibial spine avulsion. It also shows (a) near total tear of 

ACL from the tibial side(thin arrow), (b)with few fibres of postero-
lateral bundle attached to the avulsed fragment(bold arrow).

Figure 3: Intraoperative arthroscopic picture showing (a) Complete tear of the Antero-medial bundle 
with tip of the probe insinuated between the anterior cruciate ligament fibres and the avulsed 

fragment, (b-c) few fibres of postero-lateral bundle (thin arrow) attached to the avulsed fragment 
(bold arrow) with probe being put in the fracture crater.
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As opposed in our case we were able to detect 
the ACL tear in the MRI.
Meyers and McKeever classified fracture of the 
intercondylar eminence of tibia and reported a 
follow-up study after 10 years, showing that 
almost 50% patients had poor outcome after 
conservative treatment of type 2 and 3 
fractures and arthroscopy assisted repair of all 
injured ligaments may improve the results  
[17]. Kocher et al in their study of children and 
adolescents with partial tears of the ACL, 
found about 31% patients needed ACL 
reconstruction (ACLR) for the complaints of 
instability in the future. They also observed 
increased age as a risk factor for symptomatic 
instability requiring ACLR. Hence it can be 
stated that concomitant tibial spine fracture 
and ACL tear in an older adolescent has 
increased risk for future instability needing 
ACLR [18]. 
In the 2 cases reported by Levy et al with type 3 
tibial spine avulsion fracture, w ith an 
associated interstitial tear, primary ACLR was 
done to prevent any anterior knee instability 
related to ACL injury if only reduction and 
fixation was done [6]. Yamauchia et al 
performed ACL avulsion fixation inspite of a 
posterolateral bundle midsubstance tear as 
good stability was achieved after the avulsed 
fragment fixation [8]. In our patient, we went 
ahead with arthroscopic removal of the 

avulsed fragment of the anterior eminence 
along with the torn and hemorrhagic remnant 
ACL fibres. Reduction and fixation of its 
remaining posterolateral bundle f ibres 
attached to the avulsed fragment could have 
been performed with an augmentation graft 
for the anteromedial bundle, but due to the 
evidence of injury to the remaining fibres in the 
form of hemorrhage and laxity which may lead 
to subsequent instability, we decided to do a 
ACLR with 5 strand hamstring autograft.
The reconstruction of ACL in skeletally 
immature patients still remains a controversial 
topic. The physeal sparing technique is a good 
option for reconstruction in younger patients 
with Tanner stage 0 and 1 growth [1, 19]. 
Routine anatomic transphyseal tunnels are 
recommended in adolescents with Tanner 
stages 4-5 and stages 2-3 as well with some 
modifications to avoid physeal injuries [20]. In 
a 10 years follow-up study by Calvo et al the 
transphyseal ACLR was found to be a safe 
procedure with good functional and clinical 
outcomes w ithout  s igni f icant  grow th 
alterations [11]. According to recently 
published systematic review by Collins et al, 
the growth disturbances after ACLR in 
patients with unfused physes are under-
r e p o r t e d  a n d  t h e  e t i o l o g y  o f  t h e s e 
abnormalities is not clearly understood [21]. 
In another systematic review of transphyseal 

verses physeal sparing techniques, Pierce et al 
reported no difference in percentage of growth 
abnormalities [22]. Our patient had tanner 
stage 4 growth and taking the published 
literature into consideration the author 
decided to do a transphyseal ACLR, with no 
significant growth disturbances at 2 years 
follow-up. Patient returned to pre injury sports 
activity with good clinical and functional 
outcomes. A pre-operative counseling of the 
patient and the parents about the risk of 
a n g u l a r  a n d  l e n g t h  r e l a t e d  g r o w t h 
abnormalities is very important. Limitation of 
our study is that we didn’t evaluate for the 
results with fixation of the remnant ACL 
b u n d l e  w i t h  a u g m e n t a t i o n  f o r  t h e 
anteromedial bundle. 
A further research is required in finding out the 
outcomes in a larger cohort of patients and also 
comparing for the results with fixation along 
with augmentation technique.

Conclusion
Tibial eminence avulsion fracture with 
concomitant ACL tear is a relatively rare injury 
in skeletally immature patients. A thorough 
preoperative evaluation with radiographs and 
MRI is important to detect these injuries and 
planning the treatment accordingly. Primary 
ACL reconstruction gives good results in these 
cases.
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