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ABSTRACT

Refracture of the anterior tibial tuberosity in adolescents is a rare complication, particularly following surgical treatment, and has
been scarcely reported in the literature. We present the case of an adolescent who sustained an anterior tibial tuberosity fracture,
underwent surgical treatment at our center, and experienced a refracture four months later while playing sports. The patient under-
went a second surgical procedure, which yielded favorable results. Although refracture is an uncommon complication, it is essential
to recognize its possibility and to be prepared to manage it effectively. Further studies are required to identify the risk factors that
may contribute to its occurrence.
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Refractura de la tuberosidad tibial anterior en un adolescente luego del tratamiento quirdrgico. Presenta-
cion de un caso y revision bibliografica

RESUMEN

La refractura de la tuberosidad tibial anterior en adolescentes es una complicacién infrecuente y poco descrita en la bibliografia,
mas aun tras un tratamiento quirdrgico. Presentamos el caso de un adolescente que sufrié una fractura de la tuberosidad tibial
anterior y fue operado en nuestro centro. A los 4 meses, tuvo una recidiva después de practicar deportes. Fue sometido a una
nueva intervencion y los resultados han sido buenos. Aunque la refractura es una complicacion rara, es importante tenerla en
cuenta y saber abordarla de forma adecuada. Es necesario llevar a cabo mas estudios para dilucidar los factores de riesgo que
puedan influir en esta complicacion.
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INTRODUCTION

Fractures of the anterior tibial tuberosity (ATT) are rare injuries, accounting for less than 1% of physeal fractures
and less than 3% of pediatric fractures, although their incidence is rising.!> They are ten times more frequent in
males and typically occur during adolescence (ages 12-14), close to skeletal maturity.>*

The most commonly used classification system is Ogden’s, and treatment varies depending on the fracture pat-
tern. Generally, Ogden types IA, IB, and IIA are managed conservatively, while the others require surgical inter-
vention.*’

Complications such as compartment syndrome have been widely reported in the literature. However, refractures,
particularly following surgical treatment, are less commonly discussed.

The aim of this article is to present a case of a recurrent ATT fracture after surgical treatment and to review the
relevant literature.
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CLINICAL CASE

A 14-year-old male presented after sustaining a fall while playing soccer, with his knee in flexion. Clinical ex-

amination revealed joint effusion, knee flexion, and varus deformity. Radiographs demonstrated a complex Ogden
type IVB ATT fracture (Figure 1).
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Figure 1. Anteroposterior and lateral radiographs of the proximal tibia. The initial fracture of the
anterior tibial tuberosity is observed.
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Anterior Tibial Tuberosity Refracture After Surgery

The patient underwent emergency surgery involving closed reduction and osteosynthesis with two 3.5 mm can-
nulated percutaneous partial-thread screws (Figure 2). The immediate postoperative period was uneventful. Partial
weight-bearing was initiated early, and a gradual extension-flexion orthosis (0°-90°) was introduced from the third
week, along with progressive quadriceps strengthening exercises under physiotherapeutic guidance. At 12 weeks,
he was cleared to return to sporting activities.

Figure 2. Anteroposterior and lateral radiographs of the knee. Postoperative control.

At four months postoperatively, the patient presented with pain and functional impairment in the left knee fol-
lowing hyperextension. Clinical examination revealed joint effusion, an ascending patella, and tenderness over the
ATT. Radiographs showed an Ogden type IIB ATT fracture-avulsion. A CT scan ruled out intra-articular involve-
ment and confirmed consolidation of the posterior line of the initial fracture (Figures 3 and 4).

A second surgery was performed using an anterior approach. The previous osteosynthesis material was removed,
and the ATT bone fragment was osteosutured with a braided non-absorbable polyester suture (Orthocord®, John-
son & Johnson, Madrid, Spain). Two perpendicular tunnels were created in the tibia to pass the sutures. The frac-
ture was reduced and fixed with two 4.5 mm bicortical cannulated partial-thread screws. The sutures were then tied
securely. Finally, the patellar tendon was reanchored using a Krackow-type suture with No. 5 Ethibond® (Johnson
& Johnson, Madrid, Spain) through two tibial tunnels, tied at 30° of knee flexion (Figures 5 and 6).
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Figure 4. Computed tomography of the knee. The refracture with previous
consolidated line is observed.
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Anterior Tibial Tuberosity Refracture After Surgery

Figure 5. A. After removal of the osteosynthesis material, a suture with Orthocord® is passed through the bone
fragment. B and C. Creation of two crossed tunnels with drill. D. Passage of the suture through the tunnels. E.
Fracture reduction and temporary fixation with K-wires. F. Definitive fixation with 2 cannulated screws. G. Creation

of two tunnels in the tibia for passage of the Ethibond® suture. H. Krackow type suture in the patellar tendon with 2
Ethibond® and knotting through tunnels with 30° of flexion.
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Figure 6. Anteroposterior and lateral radiographs of the knee. Control after the second operation.
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The immediate postoperative period was uneventful. The knee was immobilized at 15° of flexion for three
weeks, with non-weight bearing. Gradual weight-bearing and flexion using an articulated orthosis were intro-
duced, reaching 90° over the following three weeks.

Four months postoperatively, the patient had regained full range of motion, was pain-free, and achieved full
weight-bearing (Figure 7). At six months, he returned to his usual physical activities without any limitations.

Figure 7. Clinical control at 4 months.

DISCUSSION

The secondary ossification center of the proximal tibial epiphysis develops during the first days of life. The
anterior tibial tuberosity (ATT) has a separate ossification center that typically appears between the ages of 7 and
12 years.® These ossification centers serve distinct functions: the primary center contributes to growth and shap-
ing, while the secondary center serves as the insertion site for the patellar tendon. Fusion of these centers follows
a specific sequence, with the ATT being the last to close—around 14 years of age in girls and 16 years in boys.*

ATT fractures most commonly occur in athletic settings, particularly during jumping. The two primary injury
mechanisms are quadriceps contraction with the knee extended (at the jump’s apex) or rapid passive flexion with
the quadriceps contracted (upon landing).” The proximal tibial physis fuses from posterior to anterior, and the
fracture pattern depends on the degree of skeletal maturity and knee flexion at the time of trauma. Generally, ATT
fractures involving the proximal epiphysis occur at more than 30° of knee flexion (Figures § and 9).”#

Although rare, ATT fractures are becoming increasingly frequent. They are particularly notable in fractures
with posterior physeal or metaphyseal involvement. Types IV and V fractures were not described until 1985 by
Ryu and Debenham and in 2003 by McKoy and Stanitski, respectively.” Previously, these injuries were classified
as proximal tibial fractures using the Salter-Harris classification.'
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Figure 8. Direction of physeal closure.
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The first classification system for ATT fractures was proposed by Watson-Jones in 1976."" However, the most
widely used system is the one published by Ogden in 1980,"” with subsequent additions by Ryu and Debenham
(type IV) and McKoy and Stanitski (type V) (Figure 10).%13 .
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Figure 10. Classifications of anterior tibial tuberosity fractures. Image taken from Rodriguez I, Sepulveda M, Birrer E, Tuca
MJ. Fracture of the anterior tibial tuberosity in children. EFORT Open Rev 2020;5(5):260-7.
https://doi.org/10.1302/2058-5241.5.190026

Numerous associated injuries have been reported, including anterior cruciate ligament (ACL) involvement,
quadriceps and patellar tendon avulsions (2%), and meniscal injuries (2%).>'*!“!5> The most critical associated
injury is compartment syndrome, due to the proximity of the anterior tibial recurrent artery. Its reported incidence
ranges from 4% (Pretell-Mazzini et al.'®) to 20% (Frey et al. and Polakoff et al.).!” .

For diagnosis, routine anteroposterior and lateral radiographs are essential. If intra-articular fractures or recur-
rences are suspected, as in our patient, a CT scan is recommended. MRI is indicated when ligament or meniscal
injuries are suspected.

The therapeutic goal is to restore the knee’s extensor mechanism and articular surface while repairing any
intra-articular structures. Conservative treatment is typically reserved for Ogden type I or II fractures with <2 mm
displacement or for skeletally immature patients.”!’
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Anterior Tibial Tuberosity Refracture After Surgery

Various surgical techniques have been described, but none has been proven superior. The most common ap-
proach is open or closed reduction with fixation using partial-thread screws (average diameter: 4—4.5 mm) to
achieve compression. Arthroscopy can assist in reducing joint fragments, avoiding arthrotomy. Extensive peri-
osteal involvement requires repair to enhance stability. Reattachment of the patellar tendon is necessary in cases
of concomitant involvement. Other options include needle fixation (suitable for younger patients to reduce the
risk of physeal injury),” tension bands, or combinations thereof. Plate osteosynthesis is primarily used for Ogden
type IV fractures.”

Osteosynthesis material often needs removal due to discomfort caused by screw head irritation. Removal is
recommended after physeal closure.'*'8

The overall complication rate for ATT fractures is approximately 28%, with up to 56% of cases involving an-
terior pain or implant bursitis. The second most common complication is refracture (5%), mainly in Ogden types
IIL, IV, and V fractures. Less frequent complications include infection, recurvatum deformity, and pseudoarthro-
sis (<1%).’

Refracture of an ATT initially treated with surgery is a rare complication and is scarcely addressed in the lit-
erature. This complication poses challenges in reconstructing the knee’s extensor mechanism." Stable fixation is
crucial for restoring normal activities while respecting the physis to prevent complications like premature physeal
closure. '®

Several authors have described an association between a higher rate of complications and posterior metaphy-
seal involvement, including compartment syndrome and refracture.*!*? In the study by Brey et al., a statistically
significant association between posterior metaphyseal involvement and refracture was demonstrated. However,
the initial treatment in that study was conservative, making the results not directly comparable to cases treated
surgically.'®

In 2018, Valenzuela et al. published a case of refracture following surgery, although with different character-
istics from our case. In their report, the refracture occurred in the context of a complicated postoperative course,
which resulted in tendon retraction and chronic ATT avulsion.'” By contrast, in our patient, the refracture oc-
curred after an initially satisfactory postoperative recovery.

According to the literature, the average recommended period before resuming sports activities is at least 3
months.’ Therefore, it would not be reasonable to attribute the failure of osteosynthesis in our patient to prema-
ture return to sports or poor compliance. Alternatively, one could speculate that osteosynthesis using two 3.5 mm
screws may have provided insufficient stability. However, there are currently no robust studies to support this
hypothesis. Thus, further research is needed to identify potential causes of osteosynthesis failure in these cases.

CONCLUSIONS

ATT refracture is a rare complication in the evolution of this condition but should be carefully considered in
these patients. It is essential to perform definitive surgical treatment that allows the patient to resume physical
activity safely, incorporating measures to increase stability and relieve tension on the patellar tendon when neces-
sary.

Additional studies are warranted, as many variables remain undefined. Identifying the risk factors associated
with such complications will be critical to improving outcomes and guiding clinical decision-making.
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