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Background: Two surgical approaches, an anterolateral and a posterolateral approach, have been advocated for lateral
condylar fractures (LCFs) of the humerus in children. The purpose of this study was to evaluate the radiographic and
clinical outcomes of the 2 surgical approaches.

Methods: We retrospectively analyzed the data of consecutive patients <15 years of age with an LCF treated via open
reduction and internal fixation through 1 of 2 surgical approaches during the period of April 2000 to March 2019. Patients
were classified into the anterolateral (AL) and posterolateral (PL) groups, according to the surgical approach used.
Postoperative complications and radiographic and clinical findings (including range of motion and findings on the basis of
the Flynn criteria) were investigated. To investigate humeral deformity, the Baumann angle and the carrying angle were
measured on anteroposterior radiographs.

Results: Sixty-one of 82 patients met the inclusion criteria. The AL group included 17 patients (13 male, 4 female), and
the PL group included 44 patients (28 male, 16 female). In the PL group, 7 patients had cubitus varus deformity, 3 had
malunion due to unacceptable reduction of fracture fragments, and 6 had elbow joint contracture. In the AL group, the
overall clinical results were excellent for 15 patients and good for 2. In the PL group, the clinical results were excellent for
12 patients, good for 14, fair for 6, and poor for 12.

Conclusions: An anterolateral approach would be the optimal approach for an LCF in pediatric patients.

Level of Evidence: Therapeutic Level III. See Instructions for Authors for a complete description of levels of evidence.

A
lateral condylar fracture (LCF) of the distal part of the
humerus (OTA/AO classification, 13B1) is the second-most
common elbow injury in pediatric patients, accounting

for 12%of pediatric fractures around the elbow joint2. LCFs that are
minimally displaced or nondisplaced can be treated non-
operatively3-7. However, LCFs with fracture-fragment displace-
ment of >2mmare typically treated surgically3,4,7-10. Because LCFs
are intra-articular fractures, anatomical reduction with open
reduction and internal fixation (ORIF) is required to prevent
nonunion or malunion and deformity of the humerus4,11.
Therefore, the optimal approach to the articular surface of the
humeroulnar and humeroradial joints must provide good access
to the injured articular surface.

Several surgical approaches to the humeroulnar and
humeroradial joints have been reported12-15. In the present

study, we retrospectively reviewed the radiographic and clinical
results of pediatric LCFs treated with ORIF via an anterolateral
or a posterolateral approach and assessed postoperative com-
plications, including infection, malunion, osteonecrosis, cubitus
valgus or varus deformity, and restriction of elbow range of
motion.

Materials and Methods

This retrospective case series included patients treated at our
institution and related hospitals. Patients’ demographic

characteristics, medical history, imaging findings, and follow-
up data were extracted from their medical records. This study
received approval from our institutional review board and was
conducted in conformity with the ethical guidelines of the
1975 Declaration of Helsinki. Written informed consent for
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treatment and publication of data was obtained from all
patients and their parents.

Patients
Screened for inclusion were consecutive patients <15 years of age
who were treated with ORIF for an LCF during the period of April
2000 to March 2019. Inclusion criteria included complete baseline
and demographic data as well as pre- and postoperative radio-
graphs of the bilateral humeri. Exclusion criteria included
incomplete data, a follow-up duration of <6 months, bilateral
injuries, a previous ipsilateral and/or contralateral upper-extremity

fracture, and previous elbow deformity. In addition, patients who
underwent ORIF >3 weeks after the fracture were excluded.
Patients were classified into 2 groups according to the surgical
approach used: an anterolateral approach (the AL group) or a
posterolateral approach (the PL group).

Preoperative Evaluation
Preoperative data collected for analysis included age, sex, side
of injury, mechanism of injury, concomitant injures, and type
of fracture displacement or fracture line. Preoperative radio-
graphic evaluation included classification of LCF displacement
in accordance with the Jakob classification11, and classification of
LCF lines in accordance with the Milch classification16 (Table I).
To verify these classifications, surgical reports were also
reviewed.

Surgical Procedures
Anterolateral Approach
For the anterolateral approach, open reduction was performed
with or without use of a pneumatic tourniquet and with the
patient under general anesthesia and in the supine position. An
approximately 5-cm-long incision was made on the lateral side
of the distal part of the humerus. An anterolateral approach to
the distal part of the humerus was made through the space
between the extensor carpi radialis longus (ECRL) and the
extensor carpi radialis brevis (ECRB) anteriorly, and between
the ECRL-brachioradialis and the triceps posteriorly (Fig. 1,
solid line)14. After the subcutaneous tissue was dissected with
blunt scissors, the attachments between the ECRB and ECRL

TABLE I Jakob11 andMilch16 Classifications for Lateral Condylar
Fractures of the Humerus in Children

Classification
Type of Fracture Displacement

(Jakob) or Line (Milch)

Jakob

Type I Little or no displacement

Type II Moderate lateral translation with or
without fragment tilt

Type III Major fragment tilt or rotation on the
axis of the humerus

Milch

Type I Fracture line lateral to the trochlear
groove

Type II Fracture line extending into the trochlear
groove

Fig. 1

Illustration showing the anterolateral and the posterolateral approach. The anterolateral approach to the distal part of the humerus (solid line) is made

through the space between the extensor carpi radialis longus (ECRL) and the extensor carpi radialis brevis (ECRB) anteriorly, and between the ECRL-

brachioradialis (BR) and the triceps posteriorly. The posterolateral approach to the distal part of the humerus (dashed line) is made through the space

between the anconeusmuscle and the ECRB anteriorly, and between these same structures and the triceps posteriorly. ECU = extensor carpi ulnaris, and

EDC = extensor digitorum communis.
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and the distal part of the humerus were identified and
released, which exposed the anterior articular aspect of the
lateral condyle.

Posterolateral Approach
For the posterolateral approach, open reduction was per-
formed with or without use of a pneumatic tourniquet and
with the patient under general anesthesia and in the prone or
lateral position. The initial incision was either an approxi-
mately 4-cm-long, lazy S incision on the posterolateral aspect
of the humerus or an approximately 7-cm-long, longitudinal
incision on the posterior aspect of the humerus. The postero-
lateral approach to the distal part of the humerus was made
through the space between the anconeus muscle and the ECRB

anteriorly, and between these same structures and the triceps
posteriorly (Fig. 1, dashed line)13. After the subcutaneous tissue
was dissected with blunt scissors, the attachments between the
anconeus muscle and the ECRB and the distal part of the
humerus were identified and released, which exposed the pos-
terior aspect of the humerus.

Fixation Procedures for LCFs
After open reduction, internal fixation was carried out
under fluoroscopic guidance using 2 or 3 smooth, 1.4 to
1.6-mm-diameter Kirschner wires, or 2 smooth Kirschner
wires augmented by tension-band wiring using 0.7 to
0.8-mm-diameter smooth suture wire. All of the wires were
buried subcutaneously.

TABLE II Flynn Criteria (Cosmetic and Functional Factors)*

Result Rating Cosmetic Factor, CA loss (�) Functional Factor, ROM loss (�)

Satisfactory Excellent 0-5 0-5

Good 6-10 6-10

Unsatisfactory Fair 11-15 11-15

Poor >15 >15

*CA = carrying angle, and ROM = range of motion. All cases with cubitus varus deformity were rated as “poor.”

TABLE III Cohort Demographic and Injury Data for Lateral Condylar Fractures of the Humerus in Children

Parameter AL Group (N = 17) PL Group (N = 44) P Value R Value*

Age† (yr) 6.0 ± 2.1 (3-10) 6.1 ± 2.3 (1-10) 0.853 0.03

Sex (no. [%])

Male 13 (76.5) 28 (63.6) 0.382 0.12

Female 4 (23.5) 16 (36.4)

Side of injury (no. [%])

Left 10 (58.8) 22 (50) 0.580 0.08

Right 7 (41.2) 22 (50)

Mechanism of injury (no. [%])

Fall from a height of >1 m 6 (35.3) 23 (52.3) 0.266 0.12

Fell down 11 (64.7) 21 (47.7)

Concomitant injures (no.)

Olecranon fracture 0 2 0.524 0.02

Posteromedial elbow dislocation 1 3 0.700 0.11

Jakob classification (no. [%])

Type II 13 (76.5) 30 (68.2) 0.755 0.01

Type III 4 (23.5) 14 (31.8)

Milch classification (no. [%]) 1.000 0.08

Type I 2 (11.8) 5 (11.4)

Type II 15 (88.2) 39 (88.6)

*The r value represents the effect size of Pearson correlation. †The values are given as the mean and standard deviation, with the range in
parentheses.
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Postoperative Treatment
Postoperatively, a long arm cast was applied in all cases.
Following cast removal, patients were encouraged to per-
form gentle active range-of-motion exercises at home. Pins
and wires were removed after the attainment of osseous
union.

Postoperative Evaluation
The collected data included the duration between injury and
surgery, follow-up duration, duration of immobilization, time
from surgery to osseous union, and duration between ORIF
and wire removal. The occurrences of clinical and radiographic
complications from the time of surgery until the final follow-
up evaluation were also recorded, including superficial or deep
infection, postoperative displacement, malunion, osteonecrosis
of the lateral humeral condyle, elbow deformity, and contrac-
ture of the elbow joint.

Osseous union was confirmed by the presence of bone-
bridging on anteroposterior, lateral, and oblique radiographs.
In the radiographic evaluation, the Baumann angle (BA) and
the carrying angle (CA) were measured on anteroposterior
radiographs according to the criteria defined by Goldfarb
et al.17. The BA and CA of the injured side at the time of final
follow-up were compared with those of the uninjured side, and
the absolute values of these calculations were used as the out-
comes. BA gain and CA loss were calculated by subtracting the
value of the BA and CA of the injured side from the BA and CA
of the contralateral side, respectively. The incidence of cubitus
varus and of cubitus valgus were recorded. Cubitus varus and

cubitus valgus were defined as a CA of <0� and a CA of >20�,
respectively.

Clinical evaluation included assessments of range ofmotion
and findings on the basis of the Flynn criteria18, whereby func-
tional and cosmetic factors were assessed. All radiographic mea-
surements were performed by the same clinician (Table II).

Statistical Analysis
All statistical analyses were conducted using SPSS software
(version 25; IBM). Patient characteristics are summarized
using descriptive statistics; continuous variables are reported
as the mean and standard deviation, while categorical varia-
bles are reported as the number of cases and percentage.
Continuous normally distributed variables were compared
using a Welch t test, while continuous non-normally dis-
tributed variables were compared using the Mann-Whitney U
test. A Fisher exact test was used to compare 2 independent
groups. Differences among categorical variables were ana-
lyzed using the chi-square test. P values of <0.05 were con-
sidered significant. To interpret the various effect sizes,
independent of the unit of measure of the outcome variable,
the effect size of the Pearson correlation (r) was calculated; the
effect size is low if the value of r is around 0.1; medium, if r is
around 0.3; and large, if r is >0.5. Moreover, to estimate the
statistical power to detect differences between 2 groups, post-
hoc estimates of our statistical power were carried out in
G*Power software (version 3.1.9.4)19. An a priori power
analysis was not performed, as this study was a retrospective
review study.

TABLE IV Cohort Follow-up Data and Complications

Parameter AL Group (N = 17) PL Group (N = 44) P Value R Value*

Duration between injury and surgery† (days) 5.2 ± 4.8 (1-16) 4.7 ± 4.6 (0-21) 0.718 0.05

Follow-up duration† (mo) 20.0 ± 18.8 (6-70) 14.6 ± 13.4 (6-61) 0.354 0.16

Duration of immobilization† (wk) 4.2 ± 0.5 (3-5.5) 4.8 ± 1.4 (3-8) 0.117 0.22

Time from surgery to osseous union† (wk) 6.6 ± 0.9 (6-8) 6.5 ± 1.1 (5-10) 0.785 0.03

Duration between ORIF and wire removal
(3 cases excluded)† (mo)

3.6 ± 0.9 (2.5-6) 4.0 ± 2.0 (1.5-10) 0.428 0.10

Complications‡

Pin-track infection 0 3 0.368 0.14

Secondary displacement 0 1 0.721 0.08

Cubitus varus deformity 0 7 0.092 0.22

Malunion 0 3 0.368 014

Elbow joint contracture 0 6 0.127 0.20

Restriction of flexion (>10�) 0 5

11� to 15� 0 2

16� to 20� 0 2

>20� 0 1 (capsulolysis was performed)

Restriction of extension (>15�) 0 1

*The r value represents the effect size of the Pearson correlation. †The values are given as the mean and standard deviation, with the range in
parentheses. ‡The values are given as the number of cases.

Anterolateral Versus Posterolateral Approach for Lateral Condylar Fractures of the Humerus in Children

JBJS Open Access d 2020:e20.00035. openaccess.jbjs.org 4



TABLE V Radiographic and Clinical Outcomes

AL Group (N = 17) PL Group (N = 44) P Value R Value*

Baumann angle† (�)
Injured elbow 69.3 ± 8.4 (57 to 84) 74.6 ± 8.2 (61 to 98) 0.035‡ 0.30

Contralateral elbow 69.5 ± 7.4 (60 to 83) 71.0 ± 4.3 (61 to 80) 0.438 0.14

Gain 20.1 ± 6.3 (211 to 17) 3.6 ± 8.5 (211 to 32) 0.067 0.23

Carrying angle† (�)
Injured elbow 11.3 ± 5.2 (4 to 22) 7.2 ± 8.0 (217 to 20) 0.025‡ 0.26

Contralateral elbow 12.7 ± 4.8 (5 to 25) 12.3 ± 5.7 (3 to 31) 0.645 0.06

Loss 1.4 ± 3.2 (-3 to 8) 5.1 ± 8.5 (29 to 32) 0.238 0.17

Cosmetic factor, Flynn criteria (no. of
cases)

Excellent 15 19

Good 2 15

Fair 0 2

Poor 0 8

Incidence of “excellent” or “good”
ratings (% [no. of cases])

100% (17/17) 77.3% (34/44) 0.028‡ 0.29

Elbow joint range
of motion† (�)
Extension

Injured elbow 5.0 ± 4.3 (0 to 15) 2.1 ± 5.0 (215 to 15) 0.035‡ 0.28

Contralateral elbow 5.6 ± 4.3 (0 to 15) 4.7 ± 5.6 (0 to 20) 0.394 0.11

Loss of extension 0.6 ± 1.7 (0 to 5) 2.6 ± 5.6 (25 to 29) 0.017‡ 0.33

Flexion

Injured elbow 140.6 ± 2.4 (135 to 145) 134.7 ± 7.6 (110 to 150) 0.006‡ 0.39

Contralateral elbow 140.6 ± 2.4 (135 to 145) 138.6 ± 4.4 (130 to 150) 0.136 0.21

Loss of flexion 0.0 ± 0.0 (0) 3.9 ± 5.6 (0 to 20) 0.005‡ 0.38

Arc

Injured elbow 145.6 ± 5.8 (135 to 155) 136.9 ± 4.4 (110 to 155) <0.001‡ 0.44

Contralateral elbow 146.2 ± 5.7 (135 to 155) 143.3 ± 7.4 (130 to 160) 0.114 0.20

Loss of arc 0.6 ± 1.7 (0 to 5) 6.8 ± 8.1 (25 to 31) <0.001‡ 0.47

Functional factor, Flynn criteria (no. of
cases)

Excellent 17 27

Good 0 8

Fair 0 4

Poor 0 5

Incidence of “excellent” or “good”
ratings (% [no. of cases])

100% (17/17) 79.5% (35/44) 0.041‡ 0.26

General evaluation, Flynn criteria (no. of
cases)

Excellent 15 12

Good 2 14

Fair 0 6

Poor 0 12

Incidence of “excellent” or “good”
ratings (% [no. of cases])

100% (17/17) 59.1% (26/44) <0.001‡ 0.40

*The r value represents the effect size of the Pearson correlation. †The values are given as the mean and standard deviation, with the range in
parentheses. ‡Significant (p < 0.05).
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Results

Atotal of 82 children <15 years of age were screened for
inclusion. Twenty patients with a follow-up duration of

<6 months or with incomplete radiographic and medical rec-
ords were excluded. A patient who underwent ORIF at 50 days
after initial injury was also excluded. Thus, 61 of 82 patients
met the inclusion criteria. Cohort demographic and injury data
are shown in Table III. All of the surgical procedures were
performed by 3 experienced hand surgeons who used mag-
nifying surgical glasses. Regarding the procedure used for LCF
fixation, all 17 patients in the AL group and 17 of the 44
patients in the PL group underwent Kirschner wire fixation
augmented by tension-band wiring; the other 27 patients in
the PL group underwent fixation with 2 or 3 Kirschner wires
only.

Cohort follow-up data and postoperative complications
are shown in Table IV. Additional surgical procedures for wire
removal were needed for all patients in the AL group and for 41
patients in the PL group; 3 patients in the PL group underwent
Kirschner wire removal under local anesthesia at an outpatient
clinic.

Although no deep infection occurred in either group, pin-
track infection occurred in 3 patients in the PL group. Postop-
erative displacement of the fracture fragment was observed in
1 patient in the PL group, and a reoperation was required to fix
the displaced fracture fragment.

Radiographic Evaluation
Radiographic findings are shown in Table V. In the PL group, 7
patients had cubitus varus deformity and 3 had malunion due

to unacceptable reduction of fracture fragments (Table IV).
The malunion comprised articular step-off of the capitellum
and cubitus varus deformity (Fig. 2). Moreover, in the PL
group, malunion and cubitus varus deformity occurred in 3
and 4 of the 5 patients with a Milch Type-I LCF, respectively.
Significant differences were observed in the BA (p = 0.035) and
CA (p = 0.025) of the injured elbow. Furthermore, there was a
significant difference in the incidence of “excellent” or “good”
ratings for cosmetic factor (p = 0.028) based on the Flynn
criteria (Table V).

Clinical Results
Clinical evaluation findings are shown in Tables IV and V. In
the PL group, 1 patient had an extension loss of >10� in the
injured versus the contralateral elbow, and 5 patients had a
flexion loss of >10� in the injured versus the contralateral
elbow. One of 6 patients underwent elbow joint capsulolysis to
treat a flexion restriction of >20�. Data according to the Flynn
criteria are shown in Table V. Significant differences were
observed in extension (p = 0.035), flexion (p = 0.006), and arc
(p <0.001) of the injured elbow. Also, significant differences
were noted for loss of extension (p = 0.017), flexion (p =
0.005), and arc (p <0.001). Furthermore, there were significant
differences in the incidence of “excellent” or “good” ratings for
functional factor (p = 0.041) and general evaluation (p <0.001)
based on the Flynn criteria (Table V).

Power Analysis
A post-hoc power analysis revealed that sample sizes of 17 and
44 elbows in the AL and PL groups, respectively, were sufficient

Fig. 2

Final follow-up radiographs from2 case examples. Left: Posteroanterior view of the right elbowof a 6-year-old boy with aMilch Type-I lateral condylar fracture

(LCF), showing malunion with residual articular step-off of the LCF and notable cubitus varus deformity. Right: Posteroanterior view of the right elbow of a

9-year-old boy with a Milch Type-I LCF, showing the residual articular step-off of the capitellum.
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to provide 80% power at a 2-sided alpha level of 0.05 to detect
differences between the 2 groups in flexion of the injured elbow
(r = 0.39), arc of motion of the injured elbow (r = 0.44), and
loss of extension (r = 0.33), loss of flexion (r = 0.38), and loss of
arc (r = 0.47) compared with the contralateral elbow. Post-hoc
power analysis also revealed that the sample sizes for the
assessment of the BA and CA of the injured elbow were suffi-
cient to identify a medium effect size (r = 0.30 and 0.26,
respectively). Also, for the general evaluation of the Flynn
criteria, a post-hoc power analysis revealed that sample sizes of
17 and 44 elbows in the AL and PL groups, respectively, were
sufficient to provide 80% power at a 2-sided alpha level of 0.05
to detect differences between the 2 groups in the incidence of
“excellent” or “good” ratings (r = 0.40).

Discussion

Since an LCF is an intra-articular fracture, anatomical
reduction of the articular surface of the distal part of the

humerus is essential for satisfactory outcomes of LCF treatment
in children4,11. In the present study, we reviewed pediatric LCFs
treated via ORIF performed through an anterolateral or a
posterolateral approach in our institution and related hospitals.
Satisfactory clinical outcomes were obtained for all 17 patients
in the AL group, compared with only 26 (59.1%) of the 44
patients in the PL group. Moreover, the PL group experienced
several serious complications, including postoperative dis-
placement, malunion, cubitus varus deformity, and restriction
of extension, flexion, and range of motion.

In the PL group, final follow-up radiographs showed an
increased BA compared with the contralateral elbow, and 25
patients had a CA loss of >6�, indicating the failure of ana-
tomical reduction of the LCF. Additionally, LCF malunion
and cubitus varus deformity frequently occurred in patients
with a Milch Type-I LCF in the PL group. In contrast, only 2
patients had a CA loss of >6� in the AL group. Furthermore,
LCF malunion and cubitus varus deformity were not ob-
served in the AL group, regardless of the Jakob or Milch
classification.

The most widely accepted approach for an LCF in chil-
dren has traditionally been the posterolateral approach12,13,15.
However, the posterolateral approach does not permit visual-
ization of aMilch Type-I LCF: the fracture line for this type is in
the humeral capitellum, and the articular cartilage is present
only on the anterior side of the distal part of the humerus14.
Moreover, the posterolateral approach is inappropriate for
some Type-II LCFs with fracture lines on the lateral edge of the
trochlea, as the fracture line extends laterally to the humeral
capitellum on the posterior side (Fig. 3, solid black line)14. In
contrast, an anterolateral approach provides good access to the
capitellum and the lateral edge of the trochlea, and is an
optimal approach for both Milch Type-I and II LCFs. Since the
articular cartilage of the capitellum and the lateral edge of the
trochlea are present only on the anterior side, an anterolateral
approach provides good visualization of both capitellum and
trochlear fractures (Fig. 3, white dashed line). In the PL group,
the malreduction of the articular surface was caused by the

difficulties in visualizing the articular surface of the lateral edge
of the trochlea and the humeral capitellum.

Moreover, a posterolateral approach to LCFs damages the
posterior vessels, which provide the blood supply to the lateral
humeral condyle. In adults, the vessels penetrating the poste-
rior portion of the lateral epicondyle provide blood supply to
the capitellum and trochlea lateral to the trochlear groove, and
the interosseous blood supply is distributed anteriorly and
medially in the lateral condyle20. In the pediatric population,
the blood supply to the capitellum and lateral aspect of the
trochlea comes from the posterior condylar perforating vessels
on the lateral aspect of the distal part of the humerus21. Thus,
damaged vascularization to the lateral condyle might result in
growth disturbance or osteonecrosis of the lateral condyle22-26.
Conversely, an anterolateral approach with subperiosteal dis-
section on the anterolateral side of the lateral humeral con-
dyle does not damage the crucial blood supply from the
posterior side. Therefore, to prevent damaging the posterior
blood supply of the lateral humeral condyle, we recommend
that surgeons refrain from a posterior approach for LCF in
children20.

The AL and PL groups differed significantly regarding
extension, flexion, and arc of motion of the injured elbow. The
PL group had restricted extension, flexion, and arc of motion.
The reason for this restriction of elbow range of motion is
unclear. However, as 5 of 6 of the patients with restriction of
elbow flexion underwent ORIF with only 2 Kirschner wires,
the fixation procedures might affect the restriction of range
of motion. Although several fixation methods have been
described11,27-34, fixation with Kirschner wires is com-
mon11,28,34. As no comparative study that we are aware of has
specifically compared Kirschner wire fixation alone versus

Fig. 3

Illustration showing the locations of Milch Type-I and II fractures on the

anterior and posterior aspects of the humeroulnar and humeroradial

joints. The black solid line indicates a Milch Type-II fracture, and the

white dashed line indicates a Milch Type-I fracture.

Anterolateral Versus Posterolateral Approach for Lateral Condylar Fractures of the Humerus in Children

JBJS Open Access d 2020:e20.00035. openaccess.jbjs.org 7



tension-band wiring after ORIF for LCF, the optimal fixation
procedure for LCF in children is still controversial. However,
in the PL group, some patients experienced pain during
motion due to irritation from the Kirschner wires, which
might have been caused by the loosening of the wires. In
contrast, the patients who underwent fixation with Kirschner
wires augmented with soft wires did not experience pain
during motion. Thus, the method of wire fixation might also
affect the restriction of range of motion. Moreover, in the PL
group, 1 of the 3 patients with malunion had >15� of restriction
of elbow flexion, and 2 of the 3 patients with malunion had
approximately 5� of restriction of elbow extension or flexion.
Thus, LCF malunion might cause restriction of elbow flexion.
Further investigation is needed to determine whether fixation
with only Kirschner wires for LCF and/or malunion of an LCF
has a negative effect on elbow range of motion.

Our study had several limitations. The major limitation
is that our study design was retrospective, which is susceptible
to bias. Other limitations are the small sample size and short
follow-up duration. A post-hoc power analysis revealed that
the sample size used to assess the BA and CA of the injured
elbow was sufficient to identify a medium effect size (r = 0.30
and 0.26, respectively). However, to provide 80% power at a
2-sided alpha level of 0.05 to detect differences in the BA and
CA of the injured elbow between the 2 groups, the total
sample size required would have been 96 and 134 cases,
respectively. Moreover, although the average follow-up was
>12 months in each group, the minimum 6-month follow-up
period was not enough to detect late deformity of the injured
elbow. As increased BA or decreased CA would affect the
alignment of the limb over the long term, longer follow-up

periods are needed to estimate late deformity of the injured
elbow. Finally, the choice of the surgical approach depended
on the preference of the attending surgeons. A prospective
study might be required to obtain a precise result regarding
the differences in the clinical outcomes between the 2 surgical
approaches.

Conclusions
The present study was a review of pediatric cases of ORIF
performed through an anterolateral or posterolateral approach
for LCFs treated in our institution and related hospitals. Our
study showed that a posterolateral approach did not provide
good visualization of fracture lines on the capitellum and the
lateral aspect of the trochlea. An anterolateral approach would
be the optimal approach for LCF. n
NOTE: The authors thank Kelly Zammit, BVSc, from Edanz Group (www.edanzediting.com/ac), for
editing a draft of this manuscript.
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