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Background: Humerus supracondyllar fracture is one of the most common elbow injuries. Choice of treatment depends on grading of 
the displacement. Closed Reduction and pinning is the preferred method of treatment. Open reduction is indicated when we encounter 
neurovascular injury after closed reduction. One of the most important factors in the outcome of surgery is an appropriate approach that 
would provide better exposure with less soft tissue injury. Anterior, posterior, medial and lateral surgical approaches are used for this type 
of fracture.
Objectives: Posterior bilateral triceps approach has less been studied so far. In this study we review the results of humerus supracondyllar 
fracture surgery by this approach.
Patients and Methods: This study is a case series and includes 43 patients aged between 3.5-15 who referred to Imam Reza Hospital in 
Mashhad Iran from July 2006 to Octobre 2011 with humeral supracondylar fracture; Gartrland; type III. All patients had at least once, failed 
closed reduction. On admission, all patients with open fracture or neurovascular injury were excluded. All the patients were operated 
in one hospital and with the same method (bilateral triceps open reduction). Patients were followed up from 7 months to 2 years by the 
clinicians who were not involved in the selection of patients, the process of treatment and surgery. History, basic information, DASH 
questionnaire (disability of the arm and hand) physical clinical examination, particularly ROM (range of motion) and objective tests to 
measure muscular strength and radiographies were reviewed.
Results: The mean age was 7.2 ± 2.4 years. The mechanisms of injuries were falling in 25 patients, skateboarding accident in 6 patients 
and 12 cases of motorized or non-motorized vehicle accidents. 8 patients required physiotherapy (maximum 20 sessions). Joint ROM in 
91% of patients was complete. 4 patients (9%) had about 5-10 degree of limited range of extension (flexion deformity). The mean elbow 
flexion and extension strength in the injured hand was 80%-95% of the opposite one. No instability and laxity of the elbow joint was seen. 
The mean score of DASH was 30 ± 2.4. Reduction in the X-ray control after surgery was acceptable. No loss of reduction, nonunion and 
malunion, hardware failure, wound and infection complications, bleeding from the wound or hematoma formation at the site of surgery, 
neurological disorders after surgery and paresis were seen in postoperative examinations.
Conclusions: By using Bilateral triceps approach for humerus supracondylar fracture, you can be able to have a very good exposure 
field as presented on pictures and due to less soft tissue damage in this approach, you need less immobilization time. After six weeks, the 
patient has full elbow range of motion, acceptable DASH score and no complication.
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1. Background
Humerus supracondyllar fracture is one of the most 

common elbow injuries and approximately includes 16.6 
% of all fractures in child hood (1) and 95% of the cases are 
extension type (2). 5-30% of these fractures are associated 
with vascular and neural injury (3-6). Basically choice of 
treatment depends on the grade of displacement (7) and 
the preferred method of treatment is Closed Reduction 
and pinning (8-10). The indication of Open Reduction in 
cases of closed reduction is the occurrence of neurovas-
cular injuries simultaneously. Anterior, posterior, medial 
and lateral surgical approaches are used for this type of 

fracture surgery (7). To prevent compartment syndrome 
and vascular complications in this type of fracture, emer-
gency treatment is recommended (1, 3, 11-15). However, re-
cent studies have suggested that delay in treatment does 
not affect the outcome (16-19). Some studies have been 
done on the results of the surgery that are mostly based 
on the radiographic outcome with the surgeon’s evalu-
ation about the success of the surgery. To achieve more 
accurate evaluation, it is better to use the questionnairs, 
clinical exam, objective and subjective tests by clinicians 
who are not engaged on investigation. Obviously one of 
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the most important factors in the outcome of surgery is 
an appropriate approach that has sufficient exposed field 
with less soft tissue damage. Sufficient exposure dur-
ing supracondylar fracture surgery is critical for view-
ing fracture components and proper reduction. Most of 
surgeons believe that the best exposure means that you 
can access to supracondylar columns and the articular 
surface in posterior approach (20-24). This approach re-
quires restoring the extensor mechanism of the elbow 
through splitting triceps muscle or olecranon osteotomy 
which has its own complications. Posterior bilateral tri-
ceps has less been studied so far.

2. Objectives
Our objective in this study is to evaluate the results of 

this approach.

3. Patients and Methods
This study includes 43 patients aged between 4-15 that 

referred to Imam Reza Hospital in Mashhad, Iran from 
July 2006 to Octobre 2011 with humeral supracondylar 
fracture Gartrland type III. 29 patients were boys and 14 
were girls. The mean average was 7.2 (3.5-15 years old). All 
the fractures were Gartland type III. All patients with con-
comitant open fracture or neurovascular injuries were 
excluded on admission. Patients were evaluated in terms 
of radiography and mechanism of injury and they were 
examined completely. All fractures were treated in one 
hospital and only by two surgeons. And only bilateral tri-
ceps approach was used. Followed up period was from 7 
months to 2 years. Main follow up items were included 
ROM (range of motion) and DASH (disability of the arm 
and hand) questionnaire and objective tests for measur-
ing muscular strength. DASH questionnaire consists of 
30 questions with high sensitivity and validity and based 
on patiens’ responses (25, 26). On imaging, the presence 
of bridging callus over and between fractured fragments 
indicates the union.

On anteroposterior x-ray, if the diaphyso-metaphysial 
differs from normal 7 degrees of valgous, the varus and 
valgus deformity is defined; and if on lateral view the 
angle between capitohueral differs from 20-45 degrees , 
it is misaligned ( considering normal 30 ° anterior angu-
lation) (27).

3.1. Surgical Technique
For all of the 43 patients, we used posterior bilateral 

triceps surgery. In this procedure, patients are placed in 
lateral decubitus position of the opposite side and the 
elbow is hung in the flexion position on one side. As the 
same as posterior midline approach, the skin incision 
and subcutaneous tissue is made from 7 cm upper to 2 
cm lower than the olecranon. Subcutaneous arteries 
were coagulated; subcutaneous tissues were dissected 
off the triceps muscle and fascia without splitting the 
muscle (Figure 1). The ulnar nerve is explored and safely 

preserved during the operation. Then the triceps muscle 
is dissected off the both sides of humorous and along the 
intermuscular septum, then the posterior surface of dis-
tal humorous is deperiosted. Therefore, all the regions of 
medial and lateral epicondyle, condyle and supracondy-
lar ridge and joint surface are exposed (Figure 1) and the 
proximal part is exposed as much as the surgeon needs. 
In this approach, we do not need to cut the triceps mech-
anism. Meanwhile, for exposing the articular surface, 
there is no need to olecranon osteotomy. Fixation after 
reduction was done by lateral and medial pin or only by 
two pins in lateral (epicondyle) (Figure 2).

Figure 1. A Six- Year-Old Girl With Supracondylar Humerus Fracture Was 
Surgically Treated by Bilateral Triceps Approach
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Figure 2. Three Weeks After Surgery, Patient Achieved Full Flexion and Ex-
tension in Elbow Joint

After surgery, the muscle was released to the primary 
site and there was no need to repair fascia or muscle. Af-
ter insertion of the drain, skin and subcutaneous tissue 
were restored. Half an hour before and 24 hours after sur-
gery, 3 doses of intravenous antibiotic, first-generation 
of cephalosporin type, were administered and the organ 
was immobilized for 2 weeks (with splint). Active assisted 
flexion and extension movements started after 2 weeks, 
and we removed the pines (3-6 weeks) by x-ray control af-
ter solid union.

3.2. Assessment
Patients were followed up from 7 months to 24 months 

by the clinicians who were not involved in the process of 
treatment and in choosing the patients for surgery. Histo-
ry, clinical examination, evaluation of ROM and radiogra-
phies, tests to measure muscular strength and controlling 
the filling out of questionnaire were done by these peo-
ple. All data were stored in a data bank. For each patient, 
the healthy hand is considered as a control. All data were 
analyzed by SPSS software. To compare muscle strength 
and ROM in both hands the Paired t-test was used.

4. Results
43 patients that were suffering from humorus supra-

condylar fracture, Gartland type III, and were operated 
by posterior approach (bilateral triceps) had 7 to 24 
months follow up. The mean age was 7.2 (from 3.5 to 15 
years old). 29 patients were boys and 14 were girls (2: 1). 
The mechanism of injury in 25 patients (58%) was falling 
down (including accidents during play or exercise), in 
6 patients (14%) was accident during skateboarding and 
in 12 patients (28%) was having an accident with a mo-
torized or non-motorized vehicle. None of the patients 
had preoperative disorder. 1.2 of the patients were re-
ported to have pulse disorder but cf and pulse oximetry 
were normal and no signs of organ ischemia were ob-
served and there was no need for vascular surgery. In all 
patients the surgery was done through this procedure 
from 12 to 72 hours after the injury (all patients had at 
least one failed closed reduction). None of the patients 
was infected in site of surgery or pin site and osteomy-
elitis.

4.1. Range Of Motion (ROM)
Period of immobilization after surgery was 2 weeks that 

at the end of the second week, active assisted and then 
active movement therapy were allowed to patients. For 
8 patients physiotherapy was administered (up to 20 
sessions) and the rest (81.5%) did not receive any phys-
iotherapy. In 91% of the patients (39 patients), ROM was 
complete (0-120°). 4 patients (9%) had the limited range 
of 5-10 degree with flexion contracture 5-10°. Rotation of 
the forearm in all patients was normal and equal to the 
opposite organ.

4.2. Muscle Strength
The mean strength of elbow flexion in the injured hand 

was 80%-94% of the opposite hand. The mean strength of 
elbow extension at angles of 45-90 degree was 82%-90% of 
the opposite hand.

4.3. Stability
No cases of instability and laxity in elbow joint were re-

ported in stress examinations of elbow joint, either in val-
gus or varus stress test or anterior and posterior drawer.

4.4. DASH
When DASH = 0, it shows the normal state and when 

DASH = 100, it shows the severe impairment of the upper 
extremity. The mean score of DASH in our patients was 
reported 15 ± 2.4 and it did not changed during the fre-
quent examinations. Meanwhile 4 patients who did not 
fill out DASH questionnaire completely were excluded 
from this part of the study. Except in this case, no signif-
icant relation was reported between the age and DASH 
score (P ≥ 0/5).
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4.5. Radiographic Union Assessment
Post-operative radiographies showed acceptable reduc-

tions. No deviation was reported from the acceptable 
standard (27). In lateral view, relative extension limita-
tion (flexion deformity of the elbow, 5-10 degree) was 
observed only in 5 patients and no unacceptable varus 
angulation was reported. Lat and AP views showed equal 
gap or gap < 1 mm in 3 patients and step of about 1mm in 
14 patients. Loss of reduction was observed in none of the 
patients. Bone union occurred in 41 patients from 4 to 8 
weeks and no non union and mal union were reported 
during follow up period. In 2 patients who were suffering 
from metaphyseal and diaphyseal fractures, radiologic 
union appeared after 11 weeks.

4.6. Complications
Rate of bleeding from drain site was less than 100 cc in 

all cases. No bleeding from lesion or hematoma at the site 
of the surgery was reported in any of the patients and no 
hardware failure was observed. In all patients, end of the 
fixation pines were kept out of the skin, and removing 
the pins did not lead to any complications such as lesion 
or infection. In all the patients, pins were removed from 
4 to 6 weeks. No postoperative neurological disorder 
was reported in any of the patients and no paresis was 
found in the immediate examinations after the surgery 
and during the follow up (FIU) period. Mean duration of 
the surgery after inflating the turnicate was 30 minutes 
(from 20 to 40 minutes) using the clock on the wall.

5. Discussion
In our study, the relative mean age of the patients was 

7.2 and the ratio of boy to girl was 2:1, and it was similar 
to other studies (28, 29). Manual muscle test along with 
the clinical examination have been offered so far to assess 
the muscle strength, but the accuracy of this procedure 
is less than the objective assessment by using a device (2, 
4, 30-33). However, according to the study conducted by 
MCKee et al. (27), evaluation of the muscle strength has 
yielded more favorite results in our study than the poste-
rior approach (triceps-splitting) or olecranon osteotomy. 
We believe that one of the main reasons resulting in fa-
vorite outcome of the surgery is applying an approach 
which has the minimum damage and provides the best 
exposure for reduction and fixation. Most researches 
have shown that the posterior approach is the favorite 
one (20-24), and bilateral triceps approach has the ben-
efit of posterior wide exposure plus minimal soft tissue 
injury. Meanwhile, other approaches including anterior, 
medial or lateral fail to expose distal humerus widely; 
therefore, it is not easy to observe the whole fracture site 
and get satisfactory reduction of a fracture (27).

Since the result of muscle strength test in our study is 
more favorite than the other studies (34, 35) and there 
is a similarity between the assessment results of DASH 
scale in our study and other studies using the current ap-

proaches (25-27, 36) and also there is a similarity between 
the rate of complications such as duration of surgery, rate 
of union and determining final ROM in our study and 
others; we suggest bilateral triceps posterior approach 
rather than other approaches. Finally other supplemen-
tary and comparative studies both in case and control 
groups are suggested.
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