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Management of Adolescent Three-Part Lateral Triplane Ankle Fracture
with Ipsilateral Shaft of Tibia Fracture and Intact Fibula in COVID
Pandemic: A Case Report with Review of Literature

Shivanshu Mittal', Atul Prakash’, Vivek Kumar David', Somit Sarkar'

Learning Point of the Article:
Clinical and radiological assessment of ankle with high index of suspicion should be done in all the adolescent patients presenting with tibial

shaft fractures.

Introduction: Triplane fracture of ankle is a rare adolescent injury. Its association with ipsilateral tibial shaft fracture is very uncommon in

pediatric orthopedic traumatology and rarely reported in the literature till date. Timely diagnosis and management is required to optimize the

outcome and avoid complications.

Case Report: This is a case of a 14-year-old male who sustained a twisting injury to his right leg during early phase of COVID-19 pandemic. He
sustained a three-partlateral triplane fracture of the ankle with a concomitant displaced spiral fracture of the shaft of the right tibia. He underwent

close reduction under fluoroscopy and above-knee casting for 10 weeks followed patellar tendon weight-bearing cast for 4 weeks. Both fractures

healed uneventfullyin 14 weeks with patient returning to full activities in 22 weeks.

Conclusion: The ankle injury in adolescent age group (12-15 years) can easily be missed in the presence of the more obvious tibial fracture and
therefore, we recommend ankle assessment of all patients with tibial shaft fractures in this age group both clinically and radiologically.

Keywords: Triplane ankle fracture, tibia shaft fracture, adolescent.

Introduction

Distal tibia physeal injury is the second most common physeal
injuries in children associated with long bone fractures [1, 2, 3].
Tibia shaft fracture in children is the third most common long
bone shaft fracture [3, 4, S]. Triplane fractures of the distal tibia
represent around 5-7% of all pediatric ankle fractures [1, 6].
However, the association of these two injury patterns in pediatric
population is seldom reported [7, 8, 9]. They typically occur in
the transitional phase of 12-18 months during adolescence
(12-15 years) preceding physeal closure of distal tibia plate due
to asymmetric progression [2, 3, 9, 10]. Orthopedic surgeons
should be aware of such association of tibia fractures, especially
spiral fractures, with ankle injuries. If unrecognized, it can lead to

premature physeal closure, angular deformity, and degenerative
changes in ankle [11, 12, 13]. However, as these injuries occur
almost at the end of physeal growth, they rarely can result in
growth arrest/limb length discrepancies [ 10, 14]. Ankle should
be clinically evaluated, and a formal ankle radiography should be
aroutine. Computerized tomography (CT) scan of ankle should
be done in all suspicious cases to exclude or identify any such
patterns and plan management [3, 9]. This paper aims to report
one such rare association and its outcome with conservative
managementand judicious follow-ups.

Case Report

This is a case of a 14-year-old male who sustained a twisting
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Figure 1: Radiographs at presentation.

injury to his right leg during early phase of COVID-19
pandemic. He sustained a three-part lateral triplane fracture of
the ankle with a concomitant ipsilateral displaced spiral fracture
of the shaft at middle-lower third junction of his right tibia (Fig.
1). The mechanism of injury was a twisting injury with external
rotation of the foot while running indoors. The ankle injury was
initially missed in the emergency. The orthopedic team
examined the patient the following morning and ordered a CT
scan of the ankle on clinical and radiographic suspicion. CT
ankle reported the triplane injury pattern (Fig. 2). The coronal,
sagittal cuts revealed 2 mm gap and axial cut revealed 3 mm gap
at the articular surface without any step. Conservative plan of
management was decided as the displacement of shaft fracture
was <50%, varus/valgus angulation <5°, recurvatum <5 degrees
and shortening <1 cm and triplane ankle fracture was without
any intra-articular step. The patient underwent close reduction
under fluoroscopy and above-knee casting (Fig. 3) and was
discharged on day-2. Regular follow-ups were done at weekly
intervals for initial 3 weeks post-discharge to check for any
fracture displacement and then at 6, 10, 14, 18, and 22 weeks, 6
months, 9 months, and 1 year. Above-knee plaster cast was
converted to a patellar tendon bearing (PTB) cast at the 10th
week for another 4 weeks and weight-bearing was started on
PTB cast. The shaft fracture showed abundant callus at 14
weeks and follow-up X-rays (Fig. 4, S, 6,7). The triplane fracture
was uniting well with no disruption of the tibial plafond (Fig. 8)
and an initially open anterolateral physis of the distal tibial
gradually closed in the follow-up X-rays. The patient achieved a
good functional recovery in 22 weeks and there was no limb
length discrepancy at the end of 1 year. Evaluation was done
based on modified Weber scale [ 15] using
the pre-operative and post-operative
scores for pain, walking, activity, and
ankle, subtalar function and awarded
clinical demerit points with scores 15/24
at 10 weeks, 10/24 at 14 weeks, 6/24 at 18
weeks, 4/24 at 22 weeks, 2/24 at 6
months,and 0/24 at9 months.

Figure 3: X-ray after cast application.

Figure 2: Cross-sectional and 3D reconstruction computerized tomography images
oflegand ankle.

Discussion

Physeal injuriesin children occur in about 15-30% oflong bone
fractures, with distal radius being most common and distal tibia
being second common, if physeal fractures involving the
phalanges are excluded [ 1, 2, 3]. Tibia shaft fracture in children
is the third most common long bone shaft fracture in isolated
injuries (after clavicle and forearm) and polytrauma patients
(after femur and humerus) as well [ 3,4, S]. Triplane fractures of
the distal tibia represent around 5-7% of all pediatric ankle
fractures [1, 6]. The term, “complex triplane” fracture has also
been utilized to describe triplane ankle injury with ipsilateral
diaphyseal tibia shaft fracture [ 7]. This in children is infrequent
andverylessreportedinliterature [7,8,9].

Triplane fractures of the distal tibial segment are generally
secondary to sports injuries in obese adolescents [13].
However, Tandon et al. conducted an epidemiological study of
pediatric trauma in urban scenario of India and reported that
majority of pediatric fractures occur in males and at home [ 16].
The average age of patients is approximately 13 years, although
they have been reported in young children as well [6,17]. Itisa

Figure 4: X-ray at 10 weeks.
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Figure §: X-ray at 14 weeks.

ransitional period of around 12-18 months when the distal
tibial physis closure progresses in a unique asymmetric pattern,
from central to medial and then to the lateral. The anterolateral
open physis is vulnerable to shear forces during this period at
the time of injury [9, 10]. Hence, they are also referred to as
transitional fractures.

The mechanism of injury is due to internal rotation of leg on a
plantar flexed foot fixed firmly on the ground producing torque
forces which drives talus against fibula leading to tensioning of
anterior inferior tibiofibular ligament and Salter-Harris type III
avulsion fracture of open anterolateral physis of distal tibia
(biplane fracture of Tillaux). As the forces continue, it leads to
triplane pattern at ankle. Further, external rotation of the foot
explains spiral/oblique pattern of tibia shaft fracture which
commonly occurs at middle and distal third junction 2,17, 18].
Kasture and Azurza, however, proposed that a more displaced
tibia shaft fracture signifies initial failure at shaft followed by
triplane pattern at ankle [ 10]. Triplane injuries are multiplanar,
incorporating fracture lines in sagittal, coronal, and axial planes
which correspond to Salter-Harris type II, III, and IV types,
respectively, and appear as Salter-Harris type III in X-ray ankle
anteroposterior view and type-1I in lateral view [2, 17, 18].
Triplane fractures can be two parts, three parts, or four

Figure 8: Cross-sectional computerized tomography images of ankle at 18 weeks.

Figure 6: X-ray at 18 weeks.

Figure 7: X-ray at 6 months.

parts/comminuted, allreported in literature. They can be lateral
triplane (fracture in sagittal plane in epiphysis, axial plane in
physis, and coronal plane in metaphysis) or medial triplane
(fracture in coronal plane in epiphysis, axial plane in physis, and
sagittal plane in metaphysis) [6].

Triplane fractures were first described by Johnson and Fahl in
1957 [19].1In 1970, Marmor identified three distinct fragments
that result after these injuries: An anterolateral epiphyseal
fragment, a posterior metaphyseal fragment that was attached to
the remainder of the epiphysis, and the tibial shaft when they
operated on a 12-year-old girl [20]. Lynn coined the term
triplane fracture in 1972 when he identified these patterns in
two children [21]. Afterreview ofliterature, we could find only a
few articles with 20 cases published till date describing this
unique complex triplane fracture and its management. Of these,
11 triplane fractures and 13 tibia shaft fractures were managed
conservatively. Peiro et al. reported one case in their study in
1981 which was managed conservatively [22]. Rapariz et al.
found that 48% of triplane fractures were associated with a
fractured fibula and 8.5% were associated with an ipsilateral
tibia shaft fracture. They published a case series in 1996 in
which three caseshad combined injuries and two were managed
conservatively and one with external fixation [23]. Jarvis and
Miyanji published a case series of six patients of these combined
injuries in 2001 where the author managed these fractures
conservatively with good outcome [7]. Morgan and Jimenez
published a single case report in 2003 where ankle was managed
conservatively, and tibia shaft was operated [18]. Rico-Pecero
and Dwyer published a case report in 2009 in a 13-year-old girl
with Gilbert syndrome where unreducible shaft fracture of tibia
was managed with internal fixation and ankle was managed
conservatively [17]. De Rover et al. also reported a case of
similar fracture without the involvement of the fibula in 2011.
This injury was treated operatively with good result [12].
Kasture and Azurza in 2017 reported a similar case and
managed it by surgical fixation [10]. Holland et al. published a
case series of five patients in 2018 where all the triplane injuries
were surgically treated and four of five tibia shaft were managed
conservatively. They also found an incidence of concurrence of
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tibia shaft fracture in triplane ankle injuries to be 8.5% [11].
Sferopoulos published an article of a similar case in
international journal of radiology in 2018 wherein the patient
was managed conservatively [2]. Healy et al. reported a triplane
fracture associated with a proximal fibula fracture and
syndesmotic injury (Maisonneuve equivalent) [24]. Sheffer et
al., however in 2020, found an incidence of 2.15% of triplane
injuries associated with tibia shaft fracture in a retrospective
analysis of 517 fractures [25].

The treatment protocols vary with simple plaster cast
immobilization, open/closed reduction with or without
internal or external fixation all being described in the literature
[6, 12]. Oblique or spiral tibial fractures in children are known
to unite with good outcomes even with intact fibula when
treated with a well-molded plaster cast. A comparative study on
the clinical and radiographic outcome of triplane fractures was
conducted by Ryu etal. in2017 to find out the need of operative
intervention if the intra-articular displacement is more than 2
mm. After a 2-year follow-up and assessment by the Ankle-
Hindfoot scale and the modified Weber protocol score, the
author did not find any statistically significant difference in the
outcome of non-operative and operative groups [26].

We believe that in a normal scenario, all intra-articular fractures
with a displacement of 2 mm or more should be internally fixed.
However, as this case presented in early phase of COVID-19
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pandemic, there was unavailability of definitive testing for
SARS-CoV-2 and no surgical guidelines were framed yet.
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to manage our patient conservatively considering overall
acceptable alignment of the limb and no articular step in the
tibial plafond. The patient was judiciously followed-up,
assessed and the outcome was satisfactory with patient
resumingall activities pain free.

Conclusion

The triplane fractures can be easily overlooked in the presence
of the more obvious tibial fracture and have the potential of
serious sequelae such as chronic pain, deformity, and
degenerative post-traumatic arthritis, if it is missed. As this
injury is peculiar to the adolescent age group, we recommend
ankle assessment of all patients with tibial shaft fractures in this
age group both clinically and radiologically.

Clinical Message

Careful selection of patient, establishing a good
communication with the patient’s family and judicious
follow-up in the surgical era, still allows conservative
approach an option with good outcome.
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