o4
\ . .
Scholastic Orthopaedics (ISSN: 3108-1606) Case Report

Volume 1 Issue 2 November 2025

Open tibial physeal injury in children & effectiveness
of K-wire fixation: A case report

Dr. Akhilesh Kumar’, Dr. Anurup Guha?, Dr. Amrish Kumar Jha’

'MS Orthopedics, Senior Consultant, Department of Orthopedics, Sharanya multispeciality hospital.
“DNB Orthopedics Post graduate trainee, Sharanya Multispeciality Hospital.

’MS Orthopedics,Consultant, Jha's Superspecialty Centre for Orthopedics.

Corresponding Author: Dr.Anurup Guha, DNB Orthopedics Post graduate trainee, Sharanya Multispeciality Hospital.
Received: September 26, 2025; Published: October 09, 2025

4 )
Abstract

Injuries involving the epiphyseal plate present special problems in diagnosis and management (1). It is often associated with bad prognosis if left
untreated, resulting in knee stiffness, growth abnormality, gait abnormality and ineffective weight bearing. Conventional radiography and MRI are
both useful in the diagnosis of epiphyseal and physeal injury. MRI can provide more detailed information, which could direct treatment planning and
prognosis predicting (2). In our case we discuss about a school going children, who sustained a pedestrian hit. He was classified using Salter Harris
classification and treated with open reduction and internal fixation. He was followed up for 6 months and functional range of motion and activity
was noted. Distal femoral physeal fractures are available well in literature, however proximal tibial physeal fractures with its prognosis and plan of

Qnanagement are less recorded. J
Introduction
Physeal fractures represent 15-20% of all paedia.tric fractures apd ke Zone of diffusion
may lead to premature physeal closure (PPC). The highest hazard ratio fram the epaphysesl
cuculateon

was in children who had an initial fracture displacement (3). The use of
preoperative CT scan or MRI should be utilized as adjunct to plain lateral
radiograph. If intra-articular involvement is recognized preoperatively,
arthroscopy or open arthrotomy should be utilized at the time of surgery
(4). In our case a 9 years old male sustained a pedestrian hit with
twisting injury around the knee. On initial evaluation soft tissue and
hematoma was communicating with environment, hence an open injury.
After stabilising the limb at ER, he was sent for radiographic evaluation.
Various treatment strategies are available, but for better management,
understanding the location, mode of injury, age and classifying the

Relatiely avascular zone

Tone of ddfusion
from the metaphyseal

injury would advocate better result. Metaphysis circulation AO
Discussion
Physis is the germinal centre for longitudinal growth of bone  Figure 1: Vascularity of physis.

sandwiched between epiphysis and metaphysis at the end of long
bones. If injured during its growth, the vascularity gets altered, hence
the outcome. To predict the abnormality that awaits and choosing the
treatment strategy, it is important to understand the vascular supply of
physis shown in (Fig. 1).

Adapted from: AO Surgery Reference
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The physis get it’s nutrition by diffusion from both the ends of
epiphysis and metaphysis. Thus, if any shear force through the zone of
hypertrophy occurs, the blood supply of each segment sustains and the
physis continues to grow. Moreover, the site of injury is important as a
particular physis contributes to a proportion of longitudinal growth to
the respective segment, which is illustrated in Fig. 2.
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Figure 2: Differential growth by physis at different levels.

Adapted from: :Lippincott Williams & Wilkins from Lovell and Winter’s
Pediatric Orthopedics, Morrissy R.T. and Weinstein, S.L. (Eds), 2005

Thus, any injury around knee is to be dealt with care as it contributes to
65% of the longitudinal growth of lower limb. Management depends on
the type of fracture and hence classifying it is of great need and the most
accepted one is Salter- Harris (SH classification) and Rang modification
of SH as SH VI. This type is typically not included in Salter—Harris
Classification. It describes an injury to peripheral physis. It may lead
to peripheral bony bridge formation, further leading to considerable
angular deformity. Some authors refer to this type of injury as a Kessel
fracture. The treatment strategy is based on few following principles:

i.  If undisplaced, manipulation and casting may help. Closed
reduction maybe attempted, although guidelines regarding the
number of times is yet not available. Few studies restrict it to 3
times, as further trial may complicate and displace an undisplaced
fracture.

ii. SH I and II if undisplaced can be managed by casting and if
displaced choose options between Kirschner wire or percutaneous
screw fixation.

iii. SH III and IV, being intra articular in nature advanced imaging
with CT scan can prognosticate and help in planning treatment
strategy for the same. Anatomical reduction is needed in these
types of injury. If epiphyseal defect fixed with screw, it is advised
to remove immediately after fracture healing, to avoid pressure
effect on overlying cartilage.

iv. SH V is difficult to diagnose initially, and is often picked up at
deformity, which is further treated with corrective procedures.

v. Fixation of the growth plate from the metaphyseal side only
result in temporary growth disturbance which is compensated
within a short time. In contrast fixation of the growth plate from
the epiphyseal side lead to severe growth disturbances. Based on
our findings and the existing evidence, K-wires or screws should
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compellingly be inserted from the metaphyseal side and be placed
in the centre of the growth plate (6).

vi. The oblique fixation is equivalent to parallel fixation; however,
more rigorous longitudinal [GRC1] studies are needed to assess
long-term complications of oblique screw fixation to further
prove superiority (7).

Our Case

Here we present a case of 9years old male with history of pedestrian
hit and on initial assessment soft tissue was protruding out of skin. The
neurovascular status was unhindered, but gross swelling and range
of motion was reduced in the affected knee. We ordered skiagram in
orthogonal view of affected knee (Fig. 3).

Figure 3: Skiagram of affected knee showing injury to proximal tibia
and lateral physis+ epiphysis injury (Rang type physeal injury).

Preoperative computed tomography scan could have been beneficial
but due to constraints of economics, it was not done. Closed reduction
was not attempted considering the fact of open injury and operative
management was planned. Closed reduction had a residual risk of
progressive slip of the physis, devascularization and finally deformities.
Open reduction and internal fixation with maintenance of length,
rotation and axis was the chosen principle. Anatomical reduction was
needed to maintain articular congruity, and was achieved using K wires
as joystick. Displaced articular fractures require an open approach and
anatomical reduction to restore the articular surface and align the physis.

The following should be considered to minimize secondary damage
to the physis:

e Manipulation of the fracture must be gentle
e Multiple passes across the physis with a K-wire should be avoided
*  Select smooth, appropriately sized K-wires (8).

We opened the fracture with curvilinear incision and reduced it
anatomically, placing back the protruded physis, after thorough
debridement of the open wound on day 2 of presentation. After
satisfactory reduction and fixation with cross K wire techniques, post
operative radiograph (Fig. 4) showed satisfactory result. The wound was
closed over drain (Fig. 5) and post operatively posterior slab was given
to prevent flexion at knee and augment the reduction hold by K wires.
The wound
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Figure 4: Immediate post operative radiograph showing joint congruity,
and minimal transphyseal K wires.

Figure 5: Post operative day 2 clinical picture showing wound closed
over drain.

The patient was put on non-weight bearing for 2 weeks and stitch was
removed. The K wires were removed after 6weeks and he was allowed
toe touch weight bearing. He was then reviewed at 3months and
6months. The scar healed with primary intention (Fig. 6) and range of
motion was noted at 6months to be excellent (FIG. 7, Fig. 8).

Figure 6: Well healed scar with primary intention at 6 weeks post
operatively.

Fig. 7, Fig. 8: Range of motion at 6 month follow up.
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At 6 month follow up the limb length were measured and no limb
length discrepancy(LLD) could be appreciated (Fig. 9), with no other
angular deformities till date. The 6 month follow up radiograph showed
good joint space, congruent joint and bony union at fracture sit (Fig. 10).

Figure 10: 6month post operative radiograph.

Conclusion

Physeal injuries in children accounts for vigilant inspection and proper
history taking. The treatment strategy widely depends on the age of the
patient, mode of injury and type of injury. Depending on the severity
or pattern of injury, treatment can be tailored on patient basis, either
conservative or surgical. The surgical options available are K-wire
fixation, percutaneous screw fixation, hemi-physiodesis. If articular
margin involved care should be given about anatomical reduction. We
demonstrated a case of type VI Rang injury of upper tibial physis, where
good functional outcome was seen with cost effective, easily available
and less technical K wire fixation. In physeal injury, due to its associated
pandora box of complications should be dealt as an urgency and
emergency in open cases. Appropriate usage of classification and further
prognostication is well versed if addressed initially. Hence K-wire is
good device to hold, in case of open tibial physeal injury.
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