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SURGICAL OUTCOME OF MEDIAL AND LATERAL APPROACH IN
TREATMENT OF PAEDIATRIC HUMERALSUPRACONDYLAR FRACTURE

Muhammad Arif,' Muhammad Azeem,' Kashif Khurshid’

ABSTRACT

Background: Approach related significant number of complications can occur in surgical treatment of paediatric supracondylar
humeral fracture. Objective: To compare the outcome of medial and lateral approach for open reduction internal fixation of
paediatric supracondylar humeral fracture. Patients & Methods: This comparative cross-sectional study was conducted in
department of orthopedic surgery, Bahawal Victoria Hospital, Bahawalpur from 1" March, 2009 to 30" April, 2011. We included
50 patients of displaced, extension type supracondylar fracture of humerus (Gartland type III), which were randomly divided into
Group A, in whom medial approach was used for cross K wire, open reduction internal fixation of fracture and group B, which was
managed with lateral approach. All patients were discharged on 2™ post operative day. The average duration of follow up was 12
months. The results were assessed according to criteria described by Flynn et al. The data was entered and analyzed by using SPSS
version 12. Results: Postero-medial displacement of fracture was observed in all patients except 11(22%). In group A, range of
motion was regarded as excellent in 17 (68%), good in 4 (16%) and fair in 2 (8%) patients while 11 (60%) excellent, 5 (20%) good,
3 (12%) patients were fair in group B. 2 (8%) patients in group A and 6 (24%) in group B had poor result. Cubitus varus was not
observed in any case of group A, while unsatisfactory results were observed in 3 (12%) cases of group B. Iatrogenic ulnar nerve
injury occurred only in one patient of group B, which recovered afterwards while pin track infection observed in 3 cases of each
group. Conclusion: Approaching supracondylar fracture, through medial approach not only enables the surgeon to have prompt,
easy and accurate reduction but also an effective approach in providing better surgical outcome.
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INTRODUCTION fragment, associated with rotation.’” It does not
remodel with growth, is not progressive and is not
due to physeal injury.’

A variety of methods of treatment for displaced
fractures has been recommended including closed
reduction and immobilisation,” traction by various
methods® and closed or open reduction stabilised by
Kirschner (K-) wires.” Type I1I is a common reason
for surgical treatment among children. Treatment
usually consists of closed reduction and internal
o ; - fixation (CRIF), but in some patients open reduction
divided by Gartland into type I (without .4 intermal fixation (ORIF) is required.” Surgical
displacement), type II (with displacement but i, 4ications that are often mentioned include
intact posterior cortex) and type III (;Ylth unsuccessful closed methods, severe displacement,
displacement and disruption of both cortices).” pucker sign, severe ecchymosis in anterior part of
Treatment is controversial and often technically  elbow, vascular insufficiency (weak pulse, ischemic
difficult; complications are common. Cubitus  findings in the muscles of forearm) and open
varus is the most frequent problem with a mean fractures.” The aim of treatment is to gain a
incidence of 30% in the series reviewed by Smith,” ~ functional and cosmetically acceptable upper limb

This deformity is due to medial tilting of the distal ~ With @ normal range of movement. Ideally, this
should be achieved by one definitive procedure. A

During childhood boys and girls may suffer from
bone fracture.' Fracture of the elbow account for
7-9% and the most common type is supracondylar
fractures of humerus. Supracondylar fracture, in
more than 70% of the cases is due to fall over
outstretched hand and most commonly in non-
dominant hand.” These fractures are divided into
two types; extension and flexion type. Regarding
the amount of displacement, the extension type is
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medial, lateral, posterior or anterior approach or a
combination of these. The ideal approach should
be safe, quick and associated with appropriate
exposure of the fracture site. The objective of this
study was to compare the efficacy of medial and
lateral approach in surgical treatment of pediatric
supracondylar humeral fracture.

PATIENTSAND METHODS

This comparative cross-sectional study was
conducted on 50 patients, ranging from 2-11years
of age, presenting in emergency and outdoor
department of Bahawal Victoria Hospital,
Bahawalpur, from 1* March , 2009 to 30" April,
2011, with supracondylar humerus fracture
(Gartland type III). Patients with neuro-vascular
compromise or maltreated by bone settler were
excluded from the study. These were randomly
divided in two groups (A&B). All patients
underwent Open Reduction Internal Fixation
(ORIF) with cross K-wire through medial
approach in group A (25 patients) and through
lateral approach in group B (25 patients) within 24
hours of injury. Post operative radiographs of
opposite elbow were also taken for measurement
of normal Bauman's angle to assess the adequacy
of post operative reduction. Patients were
discharged on 2™ post operative day. Stitches and
back slab was removed after 2 weeks and k-wires
were removed after 4 weeks post operatively.
Follow up visit were planned on 4 weeks, 3
months, 6 months and 12 months to monitor
clinical and radiological recovery.

Post surgical complications like compartment
syndrome, nerve injury, vascular injury, pin tract
infection, deformity (cubitus varus or valgus),
myositis ossificans, and wound conditions were
assessed. Baumann's angle difference and bony
union were assessed to evaluate the radiological
outcome. At the end of 3 months when
physiotherapy was completed, range of motion
and loss of carrying angle was assessed according
to Flynn's criteria (Table .I). The data was entered
and analyzed in SPSS version 12.

Table 1I: Assessment of treatment outcome
according to Flynn's criteria

Results Loss of motion (°) Loss of carrying angle (°)
Satisfactory Excellent | 0-5 0-5
Good 5-10 5-10
Fair 10-15 10-15
Unsatisfactory | Poor >15 >15
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RESULTS

Fifty patients were included in the study. Of the 50
analyzed patients 36 were boys and 14 girls. Most
patients 72%, presented with posteromedial
displacement. Evaluation of results by Flynn's
criteria, in group A, range of motion was regarded as
excellent in 17 (68%), good in 4 (16%), and fair in 2
(8%) patients, while 11 (60%) excellent, 5 (20%)
good, 3 (12%) patients were fair in group B. 2 (8%)
patients in group A and 6 (24%) in group B had poor
results as shown in table II. Flynn's criteria regarding
carrying angle, after physical treatment ended,
showed statistically significant difference between
two groups. In group A, 22 (88%) patients were
found excellent and 3 (12%) patients have good
results. In group B, 18 (72%) were excellent, 3 (12%)
were good, 1 (4%) was having fair results. Cubitus
varus was not observed in any case of group A, while
unsatisfactory results were observed in 3 (12%) cases
of group B as depicted in table III. Iatrogenic ulnar
nerve injury occurred only in one patient of group B,
which recovered afterwards while pin track infection
was observed in 3 cases of each group, resolved with
antibiotics.

Table II: Flynn's class range of motion

Results Loss of Group A Group B
motion (°) (n=25) (n=25)
Excellent 17 (68%) 11(60%)
Satisfactory | Good 4 (16%) 5(20%)
Fair 2 (8%) 3(12%)
Unsatisfactory | Poor 2 (8%) 6(24%)

Table III: Flynn’s class cosmetic deformity

Loss of

. Group A | Group B
Results carrying
angle (0) (n=25) (n=25)

Excellent 22(88%) | 18(72%)

Satisfactory Good 3 (12%) 3(12%)
Fair 0 (0%) 1(4%)
Unsatisfactory | Poor 0 (0%) 3(12%)
DISCUSSION

Supracondylar humeral fractures are the most
common type of elbow fracture in children and
adolescents." For treatment of these fractures
methods of closed reduction and immobilization,
methods of traction and closed or open reduction and
fixation with Kirshner wires are recommended. The
displaced supracondylar fracture represents a
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spectrum of injury from minor swelling of soft
tissues to considerable swelling and potential
neurovascular complications. A selective
approach to treatment is required based on the
classification of the fracture and the soft-tissue
complications present. Closed reduction and
immobilization require 120° of elbow flexion to
maintain stable reduction.” Flexion to 120° in a
swollen elbow may compromise the circulation
but less flexion predisposes to loss of reduction.
This method has a high incidence of poor results
when used for all types of fracture.” To avoid
complications, some authors have advocated open
reduction and pinning as an alternative
treatment.”’ Literature search revealed that in
management of type III supracondylar fracture in
children, an unfavorable closed attempt is the
most common indication for open surgery.
Proponents of surgical approach believe that
closed anatomical restoration of the severely
displaced fractures is difficult to achieve. Many
studies demonstrated that ORIF produces the
results as good as closed approaches and is
associated with very low complications."

There are four different approaches that can be
used in these fractures; medial, lateral, posterior
and anterior. Opponents of ORIF believe that open
surgery can cause more adverse events like loss of
motion, myositis ossificans and infection.” The
most common complication of ORIF in surgical
treatment of supracondylar fracture in children is
loss of elbow joint motion. This complication is
usually quoted to be more prevalent in posteriorly
treated children."”

In our study, higher incidence was noted in males
(72%) than in females (28%). That difference was
reported to relate to the boys' behavior in matter of
their players and hazardous activities.'’ In this
study the left supracondylar humerus fractures
were more common (72%). The higher incidence
of the injured left limb was reported in many
studies.”” The extension type in supracondylar
humerus fractures in children was reported higher
in our study correlating with, what is reported in
other literature. "

According to our study, excellent and good results
were 84%, consistent with the study in USA by
Reitman" and Water, giving 79% considering loss
of motion according to Flynn's criteria. This study
is also comparable to European study of Nedim
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Samjec et al." Satisfactory results were obtained in
80%, according to Haque MR " consistent with 84%
in our study.

Iatrogenic ulnar nerve injury occurred in only 1(4%)
of cases, as mentioned in study of Anwar et al' who
suggested 3.5% iatrogenic nerve injury. More than 15
degree loss of carrying angle occurred in 12% of
cases as described by Khan and colleagues
describing poor results in 10% of cases.” Most of
the patients in our study were having posteromedial
displacement of fragment. So it is the medial side
which is displaced, need to be addressed so more
fairly through medial approach. This approach not
only provides excellent view of supracondylar area,
leaves a cosmetically acceptable scar but also
enables toavoid iatrogenic injury to ulnar nerve."”

CONCLUSION

Supracondylar fracture of humerus can be
approached through medial side. Medial approach
for open reduction and internal fixation of the
widely-displaced fracture, is a safe, straightforward,
less complicated and ensures anatomical reduction
and provides excellent function.

REFERENCES

1. Wilkins KE. Incidence of fractures in children. In:
Rockwood CA, Wilkins KE, Beaty JH (eds). Fractures in
Children. 6th ed. Philadelphia. Lippincott-Raven. 2006;1:
3-17.

2. Rockwood CA, Green DP, Bucholz RW, Heckman JD,
Wilkins KE, Beaty JH. Fractures in children. 6th ed.
Philadelphia. Lippincott-Raven Publishers. 2006: 544-
587.

3. Celiker O, Pestilci FI, Tuzuner M. Supracondylar fractures
of the humerus in children: analysis of the results in 142
patients. J Orthop Trauma. 1990; 4: 265-269.

4.  Joshua M. Abzug, Martin J. Herman. Management Of
supracondylar humerus fractures in children. Current
concepts. J Am Acad Ortop Surg. February 2012;20:69-
77

5. A. Gadgil C, Hayhurst N, Maffulli JSM. Dwyer.
Elevated, straight-arm traction for supracondylar
fractures of the humerus in children. J Bone Joint
Surgery [Br]. 2005:87-B:82-7.

6. Kaewpornsawan K. Comparison between closed
reduction with percutaneous pinning and open
reduction with pinning in children with closed totally
displaced supracondylar humeral fractures: a
randomized controlled trial. J Pediatr Orthop B 2001;
10:131-137.

7. Zuckerberg AL. Perioperative approach to children.

JSZMC Vol. 5 No.3




Original Article

14.

10.

11.

12.

13.

Pediatr Clin North Am 1994;41:15-29.

Cramer KE, Devito DP, Green NE. Comparison of
closed reduction and percutaneous pinning versus open
reduction and percutaneous pinning in displaced
supracondylar fractures of the humerus in children. J
Orthop Trauma 1992;6:407-412.

Aktekin CN, Toprak A, Ozturk AM, Altay M, Ozkurt B,
et al. Open reduction via posterior triceps sparing
approach in comparison with closed treatment of
posteromedial displaced Gartland type III
supracondylar humerus fractures. J Pediatr Orthop B
2008;17:171-178.

Mazzini JP, Martin JR, Esteban MA. Does open
reduction and pinning affect outcome in severely
displaced supracondylar humeral fractures in children?
A systemic review. Strat Traum Limb Recon 2010; 5:
57-67.

Hillard T, Spencer, Melissa Wong, Yi-Jen Fong, Adam
Penman, Mauricio Silva. Prospective longitudinal
evaluation of elbow motion following pediatric
supracondylar humeral fractures. J Bone Joint Surg Am
2010;92:904-10.

PJ Walmsley, HB Kelly, JE Robb, IH Annan, DE
Porter. Delay increases the need for open reduction of
type-3 supracondylar fractures of humerus. J Bone Joint
Surgery[Br]. 2006:88-B: 528-30.

Reitman RD, Waters P, Millis M. Open reduction and
internal fixation for supracondylar humerus fractures in
children. J Pediatr Orthop 2001 Mar-Apr;21(2):157-61.

Vol.5 No.3

15.

16.

17.

18.

19.

Smaji¢ N, Hodzi¢ M, Jasmina S, Sadic S, Arnautali¢ E.
Outcome of operative treatment of supracondylar
humeral fractures in children according to flynn's
criteria 2011;1:86-92.

Haque MR, Haque AM, Hamid F, Hossain MD.
Displaced Supracondylar Fractures of the Humerus in
Children: Treatment by Open Reduction and Internal
Fixation by Two Crossed Kirschner Wires. Dinajpur
Med ColJ2010;3:25-28.

Anwar W, Igbal MJ, Rahman N, Ahmad I, Siraj M,
Khan MA, et al. Iatrogenic Ulnar Nerve Injury After
Percutaneous Pinning of Displaced Supracondylar
Fractures of the Humerus. J Surg Pak (Intel) 2011;16 : 75-
77.

Khan HD, Shah FA, Ullah K. Outcome of supracondylar
fracture of humerus in children treated with open reduction
and internal stabilization with cross Kischner wires. J Surg
Pak (Intel)2011;16: 157-59.

Barlas K, Baga T. Medial approach for fixation of
displaced supracondylar fractures of the humerus in
children. Acta Orthop Belg 2005 ;71:149-53.

Kumar R, Malhotra R. Medial approach for operative
treatment of the widely displaced supracondylar fractures
of the humerus in children. J Orthop Surg (Hong Kong)
2000;8:13-18.




	Page 1
	Page 2
	Page 3
	Page 4

