Case Report Journal of Orthopaedic Case Reports 2020 May-June: 10(3):Page 10-14

Combined Use of Taylor Spatial Frame and Wake-up Test for Acute
Correction of Idiopathic External Torsion of the Tibia: A Case Report

Koji Nozaka', Naohisa Miyakoshi', Hidetomo Saito', Hiroaki Kijima', Yoichi Shimada’

Learning Point of the Article:
Intraoperative use of the wake-up test with subsequent Taylor spatial frame fixation is effective and safe for acute correction oflimb deformities.

Abstract

Introduction: We herein report a case of idiopathic unilateral external torsion of the tibia treated with Taylor spatial frame (TSF) fixation
combined with performance of the wake-up test under anesthesia. The wake-up testis performed toward the end of a surgical procedure after all
corrections have been made and hardware has been placed. The patient is slowly awakened and asked to move their feet. After recovery from
anesthesia, patients do not remember performing this test.

Case Report: A 17-year-old Japanese male patient complained of a gait disturbance because of external torsion of his foot. The patient was
determined to have lateral tibial torsion with a pre-operative foot progression angle 0f 40.8°. Deformity correction using the TSF was considered
to be safe. The tibia was derotated by —34.8°, and the patient had a post-operative foot progression angle of 7.0°. His symptoms and signs
improved after derotation osteotomy at the low tibial portion. Two years postoperatively, the patient exhibited no leg length discrepancy or
rotation malalignment of the lower extremities as measured both clinically and radiographically.

Conclusion: To the best of our knowledge, there are no reports on the combined use of the TSF and wake-up test for acute correction of
idiopathic external torsion of the tibia. Intraoperative use of the wake-up test with subsequent TSF fixation is effective and safe for acute
correction oflimb deformities.
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Introduction

Most rotational abnormalities resolve with normal growth.
Rotational abnormalities of the lower leg in children have a
tendency to improve spontaneously overtime. However, a small
percentage of patients will continue to have a residual rotational
deformity that may require surgical correction, such as the
performance of an osteotomy. Many techniques for lower
extremity osteotomy have been described. Severe
complications have been reported, however, including late
iatrogenic closure of the posterior portion of the tibial physis
[1] and peroneal nerve palsy following derotation osteotomy
for tibial torsion [2]. The incidence of peroneal nerve palsy is

reportedly as high as 22% [3]. In 1969, Schrock also reported
the development of peroneal nerve palsy after proximal
osteotomy for the treatment of tibial torsion [2].

Compared with one-stage acute surgical correction, fewer
complications have been reported when severe deformities
were treated by gradual correction using external frames such as
the Taylor spatial frame (TSF) (Smith and Nephew, Andover,
MA) [4]. Several recent reports on use of the TSF have
described good deformity correction outcomes and high
reliability and convenience [S]. Although acute corrective
osteotomy may be complicated by peroneal nerve palsy, an
advantage of this technique is that it does not require callotasis
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Figure 1: (a and b) Pre-operative photographs of the rotational

deformity.

when derotation osteotomy is performed for tibial torsion.
Thus, one-stage correction is possible. However, the use of a
circular frame has demonstrated the ability to gradually correct
rotation, minimizing the incidence of many complications.
Anotheradvantage of acute correction s that it takesless time to
complete than does gradual correction.

In the present case, we performed the wake-up test
intraoperatively to prevent peroneal nerve palsy during acute
correction of an external tibial rotation deformity before
definitive fixation using the TSF. The wake-up testis performed
toward the end of a surgical procedure after all corrections have
been made and hardware has been placed [6]. The patient is
slowly awakened and asked to move their feet. After recovery
from anesthesia, patients do not remember performing this test.
They also do not appear to be uncomfortable during this
procedure. The wake-up test allows the surgeon to definitively
determine the patient’s neurologic function immediately after
correction. We herein report a case involving the successful
treatment of idiopathic unilateral external torsion of the tibia
using the TSF with intraoperative performance of the wake-up
test.

Figure 3: Pre-operative computed tomographic findings. a: Distal femoral scan with an angle of
26.4° (right) and 5.9° (left) between the bicondylar line and a horizontal line. b: Ankle scan with

Figure 2: Pre-operative radiographic and computed tomographic findings. a: Bilateral

anteroposterior radiograph. b: Bilateral three-dimensional computed tomographicimage.
Case Report

A 17-year-old Japanese male patient exhibited gradual
development of an idiopathic tibial torsion deformity (Fig. 1).
He had no leg length discrepancy at the time of surgery. His
distal physis deformity as assessed by simple radiographic
examination was characterized as follows: No coronal
deformity, no sagittal deformity, and 31.0° external rotation. His
rotational deformity as assessed by computed tomography was
characterized by a tibial torsion angle of 65.6° on the right and
35.8° on the left (Fig. 2, 3). We clinically determined the foot
progression angle to indicate the amount of rotation before and
after surgery.

The procedure was performed under tourniquet control. The
TSFwasapplied to the lowerleg (Fig. 4). Distal tibial and fibular
derotation osteotomies and a percutaneous osteotomy were
performed by creating a 2 cm longitudinal incision over the
distal lateral fibular shaft,
exposing the fibula about 15

cm proximal to the level of the

_ ankle joint. A small osteotome
| was used to create a transverse
osteotomy 2 cm proximal to

the physis. The distal tibia was

cm longitudinal incision 1 cm
lateral to the anterior edge of

degree of derotation indicated
by pre-operative patient
analysis, a 0.9 mm K-wire was
W inserted into the tibia 1 cm
— |distal to the proposed

Figure 4: After correctlon Apphcatlon of the Taylor OSteOtomy site. A second K-

an angle of 39.2° (right) and 23.9° (left) between the malleolar line and a horizontal line. The
spatial frame to the lowerleg

tibial torsion angle between the bicondylarline and malleolarline was 34.8°.

wire was inserted just above
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the proposed osteotomy site, where the bone was more easily
penetrated by the K-wire (Fig. 4). This second wire was parallel
to the first wire in the sagittal plane, but diverged laterally 31.0°
from the original wire in the transverse plane. A transverse
osteotomy was then made through the tibia 2 cm proximal to
the distal tibial physis using an osteotome. We achieved the
exact degree of derotation using two K-wires (Fig.4). The frame
was constructed using two 180 mm full rings and six struts. The
proximal ring and second ring were fixed with one half-screw
(6.5 mm diameter) and two smooth Ilizarov wires (1.8 mm
diameter), the third ring was fixed with two half-screws (6.5
mm diameter) and two smooth Ilizarov wires (1.8 mm
diameter), and the distal ring in the foot was fixed with two
smooth Ilizarovwires (1.8 mm diameter).

The wake-up test was performed toward the end of the surgical
procedure after the frame had been constructed using six struts.
Thelevel of anesthesia was gradually decreased until the patient
became conscious enough to respond to the command “wiggle
your toes.” After we had confirmed that the patient could wiggle
his toes, the frame was rigidly fixed with the six struts.

The frame fixation was stable, and the growth plate was
preserved. Walking with weight-bearing on the operated leg was
allowed immediately after surgery. One week later, the patient
was able to walk without support. The hospital stay was 14 days
long. After discharge, the patient was allowed to walk without
crutches and reported a good quality of life with the TSEF.
Radiographs showed healing of the osteotomy at 76 days

B

Figure 5: Radiographic evidence of healing of the osteotomy. a: Anteroposterior radiograph. b:
Lateral radiograph.

Figure 6: (a and b) Clinical photograph of the right leg 2 years
postoperatively.

postoperatively (Fig. S). The frame was removed at 86 days
postoperatively, and anatomic and functional correction was
confirmed (Fig. 6). Two years postoperatively, the patient
exhibited noleglength discrepancy or rotation malalignment of
the lower extremities as measured both clinically and
radiographically (Fig. 7). The 2-year post-operative follow-up
examination revealed preservation of the corrected torsion
deformity and improvementin the limping gait.

Discussion

Surgical correction is indicated in fewer than 1% of cases of
unilateral torsional deformity of the tibia. Surgical treatment is
limited to patients with a progressive symptomatic deformity
for which conservative treatment has failed [7]. Spontaneous
correction does not occur in some cases, including idiopathic
cases. There is a general agreement in the literature on the

Figure 7: Radiographic findings after frame removal. a: Anteroposterior radiograph after frame
removal. b: Lateral radiograph after frame removal.
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indications for surgical treatment of idiopathic tibial torsion.
These indications include an age of >8 years, the presence of a
significant functional or cosmetic deformity, orboth [1].

Many methods of fixation derotation after corrective
osteotomy have been described, including the use of staples, K-
wires, Steinmann pins, and plate fixation. Some articles have
reported relatively low rates of iatrogenic deformities after the
performance of osteotomies supplemented by internal fixation
[8]. However, Manouel and Johnson reported 10% deformity
rate after the performance of distal osteotomies fixed with K-
wires [9]. McNicol et al. reported 5% incidence of iatrogenic
deformities after the performance of distal osteotomies fixed
with staples. They suggested that creation of transverse cuts in
the tibia and fibula at approximately the same level decreases
the risk of iatrogenic varus or valgus deformity at the time of the
rotational correction [10]. Lateral rotation can easily lead to
unwanted valgus at the osteotomy site and medial varus
rotation.

Distal osteotomies are associated with fewer complications
than are proximal osteotomies. Krengel and Staheli compared
complications encountered with proximal and distal site
selection. The incidence of peroneal nerve palsy was 5% in the
proximal group and 0% in the distal group. Major complications
occurred in 13% of patients in the proximal group and 0% of
those in the distal group. They recommended using the distal
site for derotation osteotomy [8]. Later reports on distally
performed osteotomies reported residual deformity rates as
high as 39%; however, peroneal nerve palsy was avoided [7-12].
Risk to the peroneal nerve is minimized by performing a distal
tibial osteotomy. Therefore, we also performed a distal
osteotomy in the present case. The use of K-wires or Steinmann
pins for fixation derotation after corrective osteotomy has also
been reported. One of the most severe complications involved
late iatrogenic closure of the posterior portion of the distal tibial
physis after the use of K-wires or Steinmann pins for fixation.
Great care must be taken to stay well above the distal tibial
physis (minimum of 2 cm) and to limit distal propagation of the
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elevated portion of the periosteum.

In the present case, we performed fixation derotation after
corrective osteotomy using the TSF without damaging the
distal tibial physis. We also safely performed the intraoperative
wake-up test to avoid peroneal nerve palsy. The wake-up test
involves reducing the degree of anesthesia before definitive
fixation during surgery, allowing the patient to respond to
simple commands regarding ankle and toe movement. The
patient does not fully awaken and has no post-operative
recollection of the test. This type of test is important because
the ability to move the feet indicates that the peroneal nerve has
remained intact throughout the surgery.

We return the frame to the original position using six struts in
cases of peroneal nerve palsy development. The frame
adjustments are initiated following a 31-day (1°/day) program,
resulting in complete correction of the deformity based on the
“total residual” program of the TSF.

Conclusion

In this case, we considered that cross-pinning fixation using K-
wires would not have been rigid enough because the patient was
in very late adolescence. We also considered that plates would
need to be removed if peroneal nerve palsy developed. The risk
of major complications that may require a secondary surgery
was regarded, and deformity correction using the TSF was
considered to be safe after reviewing these complications.

Clinical Message

We believe that the use of the TSF with intraoperative
performance of the wake-up test allows for safe, accurate
correction of unilateral torsional deformity of the tibia in
patientsinverylate adolescence.
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