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Transverse Anterior Approach to the Elbow for 
Pediatric Displaced Lateral Humeral Condyle Fractures 

Abstract

Background: The anterior approach to the elbow for pediatric lateral condyle fractures (LCF) would provide a better 
visualization of the articular fracture resulting in better functional results, less complications and a more cosmetically-
appealing scar than usually seen with the lateral approach.

Methods: Retrospective study of children undergoing an open reduction and internal fixation of a displaced LCF 
via an anterior approach with a transverse incision. Bilateral elbow range of motion (ROM), upper limb alignment 
and complications were registered. A 4-point ordinal Likert-type scale was employed for parents to rate their level of 
satisfaction with the cosmetic appearance of the scar.

Results: Eighteen children of mean age 76 months (range 27 to 101 months) were included. Fractures were classified 
as Jackob’s Type II in 14 cases and  Milch’s type II in all cases. Mean follow-up was 12 (range 4 to19) months.
Successful condral fracture visualization and reduction was achieved in every case. No intra-operative or post-operative 
complications occurred. In all cases bone union was obtained 4 to 5 weeks after surgery and at final follow-up, active 
elbow ROM of at least 90%, was obtained. All parents claimed to be “very satisfied” with their child’s scar. A lateral spur 
was identified in 66.7% o patients.
  
Conclusion: The anterior approach to the elbow was both a feasible and safe allowing full anatomical cartilage 
reduction. Complications after this technique might decrease compared to the lateral approach but need future 
comparative studies. The rate of lateral spur did not decreased. Cosmetic scar results seem to be a clear advantage of 
this approach compared to the classical lateral approach.

Level of evidence: IV
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Introduction

Lateral humeral condyle fractures (LCF) are one of 
the most common elbow fractures in children (1, 2).  
Since these are articular fractures, full anatomical 

or near-anatomical reduction has been recommended, 
with the lateral approach to the elbow considered 
standard (3, 4).

We used an anterior approach to the elbow for open 
reduction and internal fixation (ORIF) of displaced LCF 

using a transverse incision along the lateral aspect of 
the antecubital fossa.  The purpose of the current study 
was to test four hypotheses pertaining to this approach. 
The hypotheses are that the anterior approach will: 
(1) improve functional outcomes and decrease the rate 
of malunion, since enhanced chondral exposure and 
fracture reduction is achieved; (2) decrease the incidence 
of lateral spurs, since the lateral part of the humerus is 
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fossa. The cephalic vein, lateral antebrachial cutaneous 
nerve, and biceps tendon were then identified and 
retracted medially. The radial nerve also was identified 
deep in the lateral bicipital canal between the brachialis 
and brachioradialis/extensor carpi radialis longus (ECRL) 
muscles, and retracted laterally. The brachialis muscle 
was then detached from the anterior capsule, which 
was sectioned transversally to augment exposure of the 
fractured cartilage. The joint then was irrigated to both 
clean away and aspirate the profuse hematoma.  The lateral 
condyle fragment was decoapted and, using a periosteal 
elevator, moved in a volar direction to reduce the fracture 
[Figure 1]. Once the cartilage was anatomically reduced, 
two 1.5 or 1.8mm K-wires were inserted percutaneously 
in a divergent fashion. The K-wires then were cut and 
left exposed. Finally, the subcutaneous tissue and skin 
were closed with resorbable sutures, after which a long-
arm cast splint was applied.  This splint and the K–wires 
were removed 4 to 5 weeks after surgery. No formal 
postoperative therapy was scheduled.

Results
Epidemiology

Eighteen children of mean age 76 months (6 years, 4 
months; range 27 to 101 months) were included in the 
study. There were 10 males and 8 females. In six patients, 
the injury was on the patient’s right side; while, in 12, 
it was on the left side. Fourteen of the fractures were 
classified as Jackob’s Type II, while four were considered 
type III 3. All fractures were classified as Milch’s type II. 
Mean follow-up was 12.6 (range 8 to19) months.

Intraoperative findings
The brachioradialis and ECRL muscles were always 

found to be infiltrated with blood, while the lateral aspects 
of the brachialis and anterior capsule were lacerated. 
Complete visualization of the chondral line of the fracture 
was always possible. The lateral condyle fragment was 
always found to be displaced posteriorly, but successful 
reduction was achieved in every case. No intra-operative 

not exposed and, thereby, left untouched; (3) decrease 
the risk of osteonecrosis, since the more vascular 
posterior aspect of the humerus also remains untouched; 
and, finally, (4) generate a more cosmetically-appealing 
scar than usually seen with the lateral approach.

Materials and Methods
This was a retrospective study, for which clinical and 

radiographic data were obtained on all children in our 
department who had undergone ORIF of a displaced 
LCF (>2 mm), via an anterior approach, over the three-
year period extending from November 2012 through 
November 2015. Each fracture was classified in 
accordance with the classification systems proposed by 
Jackob (type I, fracture line courses lateral to the trochlea; 
type II, fracture line that extends into the trochlea)  and 
by Milch (type I, nondisplaced fracture; type II, displaced 
non-rotated condylar fragment ; type III, displaced and 
rotated condylar fragment) (5, 6). The clinical assessment 
included formal measurement bilateral active elbow 
range of motion (ROM) and upper limb alignment (i.e., 
carrying angle), and asking parents for their subjective 
evaluation of the scar’s appearance. 

Range of motion was measured with a goniometer 
using standard techniques. The relative arc of motion of 
the affected elbow was calculated as a percentage of that 
in the contra-lateral elbow. Loss of range of motion was 
compared between the groups of patients with Jackob’s 
type II and III fractures using the Pearson chi- square 
test. An 4-point ordinal Likert-type scale was employed 
for parents to rate their level of satisfaction with the final 
cosmetic appearance of their child’s scar: not satisfied, 0; 
satisfied, 1; very satisfied, 2; extremely satisfied; 3.

Surgical technique
All patients underwent surgical treatment under 

general anesthesia.
Stepwise, the procedure proceeded as follows. First, a 

transverse incision was created over the lateral half of 
the elbow flexion crease anteriorly, within the antecubital 

Figure 1. Anterior approach to the elbow . A-B) Type-2 Milch lateral condyle fracture in a 6 y-o child. An anterior 
window allows for complete visualization of the chondral fracture assuring an anatomical joint reduction. C) 
Reduced Type-1 Milch lateral condyle fracture. Note: line fracture (arrow); condilothrochear sulcus (broken 
arrow); lateral condyle fragment (*).
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or post-operative complications were documented.

Clinical assessment 
In all cases, at final follow-up, active elbow ROM of 

at least 90%, relative to the contralateral elbow, was 
obtained, with a mean ROM of 94.5% (range 90% to 
100%). For Jakob’s type II fractures, loss of flexion 
averaged 3.4° (range 0°–15°) and loss of extension 
averaged 5.2° (range 0°–15°) while for Jakob’s type III 
fractures, loss of flexion averaged 3.8° (range 0°–15°) 
and loss of extension averaged 5.5° (range 0°–20°). No 
statistically significant differences were found comparing 
loss of range of motion between both groups (P=0.2). The 
carrying angle was symmetrical in all patients. All parents 
claimed to be “very satisfied” with their child’s scar. No 
pin related complication or nerve injury occurred. No 
forearm rotation restriction was registered.

Radiographic assessment 
In all cases, radiographs obtained 4 to 5 weeks after 

surgery demonstrated callus formation or complete bone 
union [Figure 2]. A lateral spur ultimately was identified 
in 12 of the 18 children (66.7%) [Figure 3]. 

Discussion
Using an anterior approach to the elbow by making a 

transverse incision was both a feasible and safe technique 
that allowed for full anatomical reduction of the fractured 
cartilage in all cases. It also yielded good functional and 

Figure 2. Type-2 Milch lateral condyle fracture in a 9 y-o girl. (A) Radiographs showing  (A) a 
displaced and rotated fragment (Jakob type-3), (B) fracture reduction and fixation with KW, (C) 
result 12 months after treatment. (D) At final follow-up, symmetrical elbow ROM and alignment 
was obtained and an almost imperceptible scar.

Figure 3. Radiograph showing a lateral spur secondary to a lateral 
condyle fracture. 
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excellent cosmetic outcomes in all patients.
Our a priori belief, and the justification for the current 

study, was that there are four hypothetical advantages 
of the anterior approach for the surgical management of 
displaced lateral humeral condyle fractures.

The first of these four conjectured advantages was that 
an anterior approach to the elbow would provide a more 
direct window and, thereby, better visualization of the 
chondral fracture, allowing for better joint reduction 
and potentially better functional outcomes. Similarly, 
an anterior elbow approach has been used for distal 
humeral coronal shearing fractures, an approach that is 
justified by providing a more direct window and exposure 
for chondral reduction relative to the standard lateral 
approach (7). The lateral approach to the elbow, although 
simple and straightforward, does not permit proper 
visualization of the most medial aspect of fractures that 
involve the articular surface. Thus, chondral reduction is 
indirectly assumed as lateral cortical bone reduction is 
obtained. Shortcomings of the anterior approach might 
be the fact of working through a narrow space and the 
risk of radial nerve injury. 

Despite obtaining perfect chondral reduction, the 
functional outcomes and range of motion in our series 
were similar to those obtained in previous series using 
the standard lateral approach (2). Arthroscopy of the 
elbow has also been used to better visualize cartilage 
reduction. However, it also has not been shown to yield 
better functional outcomes than those reported for a 
series of laterally-approached LCF (8). 

The classical principle of anatomical joint reduction of 
a lateral condylar fracture, an intra-articular fracture, 
might be questionable, because those who utilize closed 
methods to reduce and fix these injuries accept up to 
2mm of displacement, yet achieve excellent clinical 
outcomes (1, 3, 9). 

No malunion or nonunion occurred in our series, 
contrary to other series using a lateral approach in which 
a rate of these complications of from one to three percent 
has been reported (2, 10, 11). On the other hand, the small 
number of subjects we studied and the relatively short 
time patients were followed limits our ability to identify 
differences between our series and others in either 
functional outcomes or the incidence of complications.

Our second hypothesis was that the anterior approach 
would lessen the risk of lateral condyle osteonecrosis, 
since the posterior portion of the lateral condyle, where 
the vascular supply is located, is not violated (12). In 
recent series, the risk of avascular necrosis following ORIF 
by a lateral approach has been reported to be between 0.6 
and 3% (2, 11).  Again, the small number of patients in our 
study, in conjunction with its short follow-up, limits our 
capacity to render any conclusion regarding the incidence 
of this complication with the anterior approach. 

Third, we theorized that an anterior approach to the 
elbow would diminish the risk of a lateral spur, since 
the lateral periosteum is not surgically manipulated. 
However, in our series, 66% of the patients developed 
a lateral spur, figures that are similar to those reported 
elsewhere (2, 11, 13). It is now believed that the 
likelihood of a lateral spur correlates with the degree of 

initial fracture displacement, rather than being impacted 
significantly by the surgical approach employed (2, 11). 
Supporting this last conjecture is that the rate of lateral 
spur formation in patients with an LCF is similar, whether 
they are treated via closed or open reduction (2).

The last theoretical advantage of using an anterior 
approach was that a transverse anterior approach 
should result in a less unsightly scar than the usual 
prominent scars that result on the lateral elbow (2). The 
disadvantages of lateral elbow scars have rarely been 
discussed in the literature. However, in our experience, 
parents and children usually are dissatisfied with them 
(2, 14). Thomas reported that 68% of children having 
a lateral approach for LCF  had prominent scars that 
were >2 mm wide (15). All the parents in our series 
were very satisfied with the cosmetic appearance of 
the resulting transverse anterior scar on the elbow. One 
major drawback of our study is that we did not compare 
satisfaction between parents whose children have a 
lateral versus anterior scar. Ersan compared cosmetic 
results with a lateral versus anterior approach to the 
elbow in the treatment of supracondylar fractures, and 
found that the lateral approach sometimes resulted in a 
hypertrophic scar, while medial transverse anterior scars 
in the antecubital fossa were barely noticeable (14). 

Many of the weaknesses of our present study have 
already been mentioned. In addition, ours was a 
retrospective study of a small group with no comparison 
group. Nonetheless, we note that the cosmetic result 
with the anterior approach was always excellent, which 
we know, from our own experience and the experience 
of others in the literature, is not the case when a lateral 
approach is used. We also note that we observed no 
instances of osteonecrosis, nonunion or malunion, which 
clearly warrants future comparisons between this and 
the lateral approach to determine if any real advantages 
exist pertaining to these complications and others. 

The anterior approach to the elbow was both a 
feasible and safe allowing full anatomical cartilage 
reduction. Complications after this technique might 
decrease compared to the lateral approach but need 
future comparative studies. The rate of lateral spur did 
not decreased. Cosmetic scar results seem to be a clear 
advantage of this approach compared to the classical 
lateral approach.
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