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Background: The purpose of the study was to compare the presentation and postoperative results
of children treated by open reduction and closed reduction for completely displaced Gartland type III
supracondylar humerus fractures (SCFs). Method: Supracondylar fracture of the humerus is a
common paediatric fracture seen in our OPD. Among them Type III fractures are displaced with no
cortical contact, and reduction is difficult, and maintaining reduction is almost impossible without
some form of internal fixation. Therefore during surgery of type 3 fractures, fixation is done by two
methods. 1 open reduction and fixation with 2 cross k-wire 2. closed reduction and fixation with 2
cross k-wire fixation. Following pinning, the elbow was immobilized in an above elbow slab in
pronation with the elbow at 75 degrees of flexion. Result: The average age of patients was 5 years
(age range, 3 to 10 years). The test population consisted of 18female (36%) and 32 male (64%)
patients. There were 31 fractures (62%) in the right elbow and 19 fractures (38%) in the left. Group
1 patients stayed in the hospital for 5 days while Group 2 stayed for only 2 days in the hospital. Also
group 1 patient required follow-up at eight postoperative days (for check dressing) and 11
postoperative days for stitch removal while group 2 patients were directly called for k-wire removal
at 3 weeks postoperatively. Both groups of patients were called after three weeks for k-wire
removal. Mean clinical follow-up for both groups was 6 months. Conclusion: The closed reduction
technique was preferred because it required less hospitalization time, less number followup, and
resulted in almost no visible surgical scars.
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Background
Supracondylar fracture of the humerus is one of the
most common fracture (only after clavicle and both
bone forearm fracture) in the paediatric age group
with a male predominance accounting for 16% of all
paediatric fractures and 60% of all paediatric elbow
fractures, classically occurring as a result of fall on
an outstretched hand [1,3]. It is of two types-
extension type most common (95-98%) and flexion
type less common (<5%). Extension type injury is
more common than flexion type [4]. It is frequently
found in the non-dominant extremity. The flexion
type is common in elderly children [5]. The Gartland
classification is a commonly used system for the
evaluation and treatment of supracondylar humerus
fractures in children. [6]. Type I injuries are
immobilized with an above elbow slab for 3 to 4
weeks, with radiographic alignment checked at 1
week. Type IIA injuries can be treated with closed
reduction and slab or percutaneous pinning,
whereas type IIB injuries should have closed
reduction and percutaneous pinning to prevent
coronal and/or rotational malalignment. Types III
injuries also are treated with closed reduction and
percutaneous pinning, as are flexion-type injuries,
with possible open reduction and internal fixation if
closed reduction is unsuccessful [6].

Table 1: Gartland Classification of the
supracondylar humerus:
TYPE DESCRIPTION OF FRACTURE

I Non displaced

II A Intact posterior cortex, hinged in extension, no rotation or

translation

B Intact posterior cortex, hinged in extension with some degree of

rotational displacement or translation

III Complete displacement

The purpose of the study was to compare the
presentation and postoperative results of children
treated by open reduction and closed reduction for
completely displaced Gartland type III
supracondylar humerus fractures (SCFs). Criteria
taken into consideration were final (functional and
cosmetic) outcomes, period of hospitalization, the
time needed for healing and the expected common
complications.

Material and Method
A retrospective comparative study of 50 paediatric
patients with type III supracondylar fracture of the
humerus was done in our hospital (District hospital

Associated with ABV Govt Medical College, Vidisha).

Patients who attended our hospital between January
2019 –September 2020 were included in the study.
The diagnosis was based on clinical and X-ray
findings. Earlier our hospital didn’t have the facility
of C-arm intensifier (from January 2019-November
2019) so all the patients were treated with open
reduction (Group-1). Later when our hospital
received C-arm in December 2019, thereafter from
December 2019 to September 2020, all patients
were treated with close reduction (Group-2) We
divided the patients into two groups.

Group 1 consist of patients who were treated with
open reduction and 2 cross k-wire fixation (ORIF,
open reduction and internal fixation), and Group 2
consist of patients who were treated with close
reduction and 2 cross k-wire fixation (CRIF, close
reduction and internal fixation) [7,8]. There are
various studies in which the main difference in
opinion is mainly to whether using closed reduction
and percutaneous k-wire fixation [7, 8]. or perform
open reduction and fixation under direct vision.
Some studies preferred closed treatment [9]. but
others found it did not yield optimal results when
they applied it to their patients [10]. Functional and
cosmetic assessments were conducted utilizing the
Flynn et al. outcome criteria [7].

Table 2: Flynn Criteria
Results RATING LOSS OF CARRYING ANGLE LOSS OF MOTION

Satisfactory Excellent0º-5º 0º-5º

Good 5º-10º 5º-10º

Fair 10º-15º 10º-15º

Unsatisfactory Poor >15º >15º

Data records regarding name, age, sex, left or right
elbow, time of arrival and time of surgical treatment
for each patient were collected. Patients with open
fractures and /or associated neurovascular injuries
were excluded from the studies. The surgical
technique for Group 1(open reduction) was as
follows. Patients were prepared on an ordinary
operative table, in a supine position. After
anaesthesia (general/regional), painting and draping
were done.

A pneumatic tourniquet was inflated. Using a
poster-lateral approach, the triceps was split, and
the ulnar nerve was identified and protected. The
fracture was reduced and fixed by two crossed k-
wires, medially and laterally. Haemostasis was
secured, and the wound was closed without leaving
a drain.
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The surgical technique for Group 2 (close reduction)
was as follows.

An elbow support device was placed at the lateral
edge of the table to keep the joint stable during the
k-wire fixation. After anesthesia (general/regional),
painting and draping were done and the fracture
was reduced closely under C-arm intensifier. Two
crossed k-wires were introduced laterally and
medially without using a tourniquet.

In both groups, a P.O.P. above-elbow slab was
applied. Group 1 patients stayed in the hospital for
5 days while Group 2 stayed for only 2 days in the
hospital. One check dressing on the second
postoperative day of group 1 patient was done
during their stay at the hospital. Postoperative
check X-ray was done of all patients of both groups
1 & 2 and they were discharged from the hospital
on oral medication.

Group 1 patients received prophylactic antibiotics
(Amoxicillin syrup) till stitch removal in addition to
painkillers. Also group 1 patient required two
additional follow-ups at eight postoperative days
(for check dressing) and 11 postoperative days for
stitch removal. Both groups’ patients were called at
four weeks for k-wire removal. Active range of
motion and early physiotherapy started on the day
of wire removal (after 4 weeks)

Schedule of follow-up of Group1: 8th POD,11th

POD,2nd week, 4th week, 6th week,3rd month,6th

month. Schedule of follow-up of Group2: 2nd week,
4th week, 6th week, 3rd month, 6th month.

During the postoperative period in hospital and after
discharge from the hospital, during follow-up we
assessed the patient based on the accuracy of the
reduction and looking for possible early
complications such as nerve injury, compartment
syndrome, range of motion, presence of any
malunion or cubitus varus and presence of infection

We depended on the Flynn et al. (7) criteria of
evaluation to assess the results regarding any
deformity and range of motion at the elbow joint
Statistical data were presented by mean ± SD
(standard deviation) and percentage. Analysis of
data was done using SPSS version 22, utilizing
independent sample t-test and one-way ANOVA
according to p-value (P ≤ 0.05).

Results
Fig 1: Preop X-ray

Fig 2 :Post-op X-ray

During the defined period for our study (January
2019 –September 2020), we registered a total of 50
patients in both groups for our study. Group 1 (ORIF
group) during January 2019 to November 2019
when the C-arm facility was not available in our
hospital, we registered 33 patients. Group 2 (Close
reduction group) from December 2019 to
September 2020, we registered 17 patients The
average age of patients was 5 years (age range, 3
to 10 years). The test population consisted of 18
females (36%) and 32 males (64%) patients. There
were 31 fractures (62%) in the left elbow and 19
fractures (38%) in the right (right hand was
dominant in all cases).

Table 3: Distribution of cases in each group:
 Group 1 (Open reduction) Group 2 (Close Reduction)

No. of cases 33 17

Table 4: Comparison of age distribution in
each group:

Age: Group 1 (Open reduction) Group 2 (Close Reduction)

Frequency % Frequency %

<3 years 7 21.2 2 11.8

3-6 16 48.5 9 52.9
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7-10 10 30.3 6 35.3

Total 33  17  

Table 5: Comparison of sex distribution in each
group:

Sex Group 1 (Open reduction) Group 2 (Close Reduction) Total

Frequency % Frequency %

Male 20 60.6 12 70.6 32

Female 13 39.4 5 29.4 18

Total 33  17  50

Table 6: Comparison of side distribution in
each group:
Side Group 1 (Open Reduction) Group 2 (Close Reduction) Total

Frequency % Frequency %

Left 18 54.5 13 76.5 31

Right 15 45.5 4 23.5 19

Total 33  17  50

Table 7: Comparison of both groups using
Flynn Criteria:

Result

(grade)

Group 1 (Open

reduction)

Group 2 (Close

Reduction)

Total

Frequency % Frequency %

Excellent 22 66.7 11 64.7 33

Good 8 24.2 5 29.4 13

Fair 2 6 1 5.9 3

Poor 1 3 0 0 1

Total 33  17  50

As per the Flynn et al. criteria of evaluation, we
obtained the following results.

In group 1: Out of a total of 33 patients, we
reported 22 patients (66.7%) scored an excellent
result, 8 patients (24.2%) scored a good result, 2
patients (6%) scored a fair result, and only one
patient (3%) scored a poor result (Table 7).

In group 2: Out of a total of 17 patients, we
reported 11 patients (64.7 %) scored an excellent
result, 5 patients (29.4%) scored a good result, 1
patient (5.9%) had a fair result, and no patient had
a poor result (Table 7).

Complications like pin tract infection occurred in 3
patients (1 from group 1 and 2 from group 2) and
ulnar nerve palsy was seen in two patients of group
2. Pin tract infection recovered after daily dressing
and a short course of antibiotics.

Ulnar nerve palsy also recovered in both the
patients after 6 weeks. Statistically, there were no
significant differences (P > 0.05) between patients
of both groups regarding the Flynn et al. criteria.

Discussion
In this study, our main aim was to achieve the
functionality as early as possible, a stable elbow
joint and no obvious deformity at the end. Surgery
is required in all cases of Gartland type 3
supracondylar humerus fractures. In the closed
method of reduction with k-wire pinning the
infection rate is very low. Also it requires a shorter
stay in hospital [9-12]. But sometimes it requires
multiple attempts to restore perfect anatomical
reduction which may later lead to elbow joint
stiffness and myositis ossificans [13,14].

Also, there is more risk of ulnar nerve injury while
passing medial k-wire in close procedure than in
open procedure as in open procedure k-wire is
passed under direct vision after isolating the nerve
In this study, the sample size was relatively small
for the duration of the study and therefore further
studies with bigger sample size and longer follow up
may be required to prove the advantage of one
technique over the other. We had noted that in most
of the published articles regarding the results of
ORIF, there was not great precision or strict
randomization.

Furthermore, in previous studies, open reduction
was performed after trials of closed reduction in
which perfect reduction was not achieved. In our
study, there was the same surgery team (all the
authors of this study) who did both types of
surgeries (open reduction and close reduction). this
may be the reason that we found no significant
statistical differences between the results of both
groups.

In both treatment groups, these results are very
similar to most of the published articles. This is true
especially when considering the method of closed
reduction as an option of choice for a displaced
Gartland type III supracondylar fracture of the
humerus [9,15,20]. Furthermore, as a comparison
between the two methods, the ratio of excellent,
good results, fair and poor results are almost
identical in both treatment groups.

That is almost shown in other studies, as well, as
mentioned by Ababneh et al. [10]. in which even
better results were shown using CRIF than ORIF.
This occurred, as well, in other studies [9,11,12]. In
a study by Mazda et al, a prospective study of 116
cases, they first tried closed reduction under general
anesthesia with fluoroscopic control and lateral
percutaneous pinning using two parallel pins and
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When closed reduction failed, open reduction and
internal fixation by cross-pinning were done [21]. In
a study by D'Ambrosia normal elbow motion
resulted following each method of closed treatment
but open reduction caused some loss in extension
[22]. In a study conducted by Devkota et al, they
found closed reduction and percutaneous K– wire
pinning in the management of supracondylar
fractures of the humerus in children is safe as
regards avoidance of vascular complications,
effective in obtaining good results and relatively
economical regarding hospitalization [23].

The disadvantage is the need for proficiency and the
availability of C– arm fluoroscopy. In a study by
Flynn et al, percutaneous pinning after closed
reduction of supracondylar fractures has got several
advantages (7). Immediate fixation of these
fractures reduces the duration of hospital stay.

There were two cases of ulnar nerve neurapraxia
(11.7%) in the closed treatment group which was
probably due to a bad trial of pin entry medially.
This result is comparable to other studies [24,27].
In studies by (Cemal Kazim Oglu), there was a high
percentage of ulnar nerve insult in both types of
treatment post-operatively, where it was 9.7% in
the closed reduction group versus 5.4% in the ORIF
group 928).

Both cases of ulnar nerve injury recovered
spontaneously within 6 weeks. This is consistent
with most cases [28, 29]. In this study, only the
crossed-pin method of fixation was used, as we
think it is sufficient to provide good stability, and it
is mentioned in many articles [9,29,33]. As a
comparison, although both techniques do not carry
a significant rate of complication, in group 1, there
was a longer post-operative hospitalization time.

Additionally, there is the cosmetically permanent
surgical scar, which is a special concern for female
patients.

Conclusion
In our study, we found no significant difference in
the outcome for patients with Gartland type III
supracondylar humerus fractures treated either by
open reduction (Group1) or by close reduction
(Group2) as per the Flynn et al. evaluation criteria.
Although the sample size was relatively small, we
recommend the closed reduction technique as the
first choice of treatment, if C-arm facilities are
available.

This conclusion was drawn because it required less
hospitalization time, less number follow up, and
resulted in almost no visible surgical scars.

What does this study add to
present knowledge?
The closed reduction technique is the first choice of
treatment, if C-arm facilities are available.

Author contribution
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