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Abstract

Introduction: Supracondylar humerus fractures are common in children (3% of
all paediatric fractures). Type Il fracture is associated with neuro-vascular
compromise (10-20%) & the appropriate management was delayed due to various
factors. Unavailability of vascular and orthopaedic surgeon both at one place at
small health centre is one of them.

Case Report:10-year-old girl was referred to our hospital with a painful left elbow
with a history of high-energy trauma. On the first examination, the elbow was found
to be swollen and a 4 cm linear surgical wound was observed on the antero-medial
aspect of the left elbow, due to limited exposure of artery, done by vascular surgeon
at one centre, with feeble distal pulse & painful finger movements were present.
Patient presented 5 days later to our centre. We are presenting, the 4-month results
of our patient, who got fixed with percutaneous Kirshner-wire after gentle traction
and closed reduction.

Clinical discussion: Type Il & IV modified Gartland supracondylar fractures are
associated with compartment syndrome, neurovascular compromise and VIC. Care
should be taken to reduce the fracture at an earliest & getting as anatomical a
reduction as possible by orthopaedic surgeon and vascular surgeon should manage
the brachial artery compromise in same sitting on an emergent basis.

Conclusion: Type Il & IV modified Gartland supracondylar fractures associated
with neuro vascular compromise should be sent to a centre where both orthopaedic
and vascular surgeon are available for treatment of such type of fractures. Only
vascular repair without addressing the fracture fixation is not advisable.
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Pediatric supracondylar humerus fracture: Case Report.

Supracondylar fractures of the distal humerus are
the most common elbow fracture in children and
account for approximately 3% of all paediatric
fractures. It is most common in 5-7-year of age
group. 98% are of extension type and flexion type
is rare. 5-10% fractures are associated with fracture
of distal radius. Modified Gartland classification is
most commonly used classification. Wilkins et al
later modified it into type I, type Il A and type 11 B,
type Il and type IV.} Supracondylar fractures of
the humerus with neuro-vascular compromise are
observed in modified Gartland type Ill and IV (10-
15% nerve injury,10-20% vascular injury)
fractures. Anterior interosseous nerve is most
common nerve injured in extension type &ulnar
nerve damage is most common in flexion type.
Obese patients have high incidence of pre and post
operative nerve palsy. Recovery rate is 100% for
radial nerve, 88% for median nerve and 25% for
ulnar nerve after damage.

Fracture with non-perfused limb is an emergency
and if not treated early then compartment syndrome
leading to Volkmann's ischemic contracture (VIC)
are the common complications.? Incidence of
compartment syndrome is 0.1-0.3% and is more
commonly seen with association of both bone
fractures, floating elbow and distal end radius
fractures. If pulse is not palpable and extremity is
cold then wurgent fixation of fracture and
exploration of brachial artery is to be done in same
sitting & if after reduction the circulation is not
restored in the hand. Percutaneous pinning is most
common method of fixation of these fractures. Pin
related complications like local irritation, proximal
migration and infection occurs in less than 5% of
patient. Ideal pin configuration is still
controversial. With medial and lateral pinning, the
union rate is same but higher rate of nerve injury
seen in case of medial pinning. If only lateral
pinning is to be used, then 2 k wires are passed from
lateral side with minimum 2mm distance from each
other and should have bi-cortical hold.2-3 lateral
pins are sufficient and medial pins to be used if
fracture is unstable (type 11 & 1V). For type 11l &
IV fracture fixation, c-arm to be rotated rather than
the arm. Crescent sign is used to check for rotation
element and Baumann angle is used as guide for
correcting coronal tilt. 10% cases require open
reduction and the indications are like irreducible
fracture, open fractures and neurovascular
compromise  fractures.  For  neurovascular
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compromise, direct anterior approach is used most
commonly.®

Technique for close reduction is traction in
extension, correct the medial & lateral translation
and internal rotation and confirm on c-arm and then
flexion to be done in pronation to close the
posterior and medial periosteum hinge. In rare
flexion type of injury, reduction to be done in
extension and k-wire to be passed in extension. If
reduction is not possible, then open reduction is to
be done by posterior approach.* 2 lateral pins to be
passed in divergent manner and should not cross at
the fracture site. After pinning, we have to check
the stability of fracture by Varus-valgus and
rotational stress & carrying angle. to be checked
compare to opposite side. Depending upon the
stability, third wire to be passed either laterally or
medially. Post op well-padded plaster slab to be
given at elbow in 60 degrees of flexion to maintain
space at antecubital fossa. After 1 week, once the
oedema subsides, above elbow slab to be given at
90 degrees of flexion. Slab to be removed at 1
month time and k wire to be removed at 6 weeks’
time, once callus formation is seen on x-ray. Range
of movement to be started at 1 month time after
plaster removal. Compartment syndrome leading to
VIC is common complication in untreated type 11
and IV fractures.®

In case of Vascular compromise anterior approach
is to be used by dissecting between plane of biceps,
brachialis and brachioradialis muscle. Exploration
of brachial artery to be done and direct repair or
venous graft to be used for repair. Cubitus varus is
most common deformity and close wedge
osteotomy is advised for correction. Hyper flexion
to be corrected by fixing the fracture in little
flexion. The treatment protocol for these fractures
is still not fully standardized. Studies on such
paediatric upper extremity fracture cases are
limited in the literature. It is important to determine
the pre-operative and post-operative complications
of these fractures that occur with high energy.®

In this case report, the results of delayed
presentation of supracondylar humerus fracture
associated with neuro-vascular deficits treated
partially for vascular compromise without fixation
of supracondylar fracture TYPE Ill at same sitting
at a private hospital and left neglected for 5 days
before presenting to us with feeble radial pulse and
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little movement at fingers were evaluated &
presented.

CASE REPORT

A 10-year-old girl was referred to our hospital (5
days post trauma) with a history of road traffic
accident and complaining of pain, swelling at left
elbow. Initially Patient was taken to local hospital
with no distal pulse & finger movements, referred
her immediately to vascular surgeon after colour
Doppler study. Vascular injury got addressed &
referred her back to previous hospital (after 5 days)
for fracture fixation who referred her to our
institute. On our first examination, it was observed
that the elbow was swollen and there was a 4 cm
linear surgical wound on the antero-medial surface
of the left elbow & on neurovascular examination,
distal pulses were feeble with flicker of movements
in the fingers were seen. Radiographs showed us
isolated supracondylar humerus fracture, extension
type-111 Gartland.

Al
Fig. 1. Clinical image & Anteroposterior & lateral x-
raysviews showing supra-condylar fracture.

Fig. 2. Intraoperative clinical imagining of
elbow
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Fig. 5. Post-op x-ray images after removal of k
wires

After the preoperative preparations, the patient
underwent closed reduction of the fracture on an
emergent basis. With application of continuous
gentle traction, closed reduction was achieved &
carefully 2 lateral and 1 medial Kirschner wires
were pinned and checked by fluoroscopy. A long
arm splint applied to the patient post-operatively in
40° flexion. After fracture reduction &
stabilization, the swelling subsided gradually in 5
days. Surgical wound healing was satisfactory. The
patient was discharged after 5 days & called for
regular follow-ups. After 4 weeks, the Kirshner
wires & splint was removed.

Our patient's elbow motion was initially limited
with fixed flexion deformity i.e.50° with further
flexion up to 90° with Volkmann's sign positive for
which regular physio-therapy was given with
which elbow range of motion improved to 20° of
fixed flexion deformity with further flexion of
100°. At four-months follow up visit , patient’s
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condition improved with clinical findings as
follows .

Clinical Findings Outcome
Sensations of the hand Intact
Power of biceps Grade 4
Power of triceps Grade 5
Wrist flexion Grade 5
Metacarpophalangeal joint Grade 4+,
Flexion

Extension Grade 3
Power at PIP & DIP joints in Grade 4+
flexion & extension both

Both palmar & dorsal interossei | Grade 3+
Volkmann sign positive and mild grade of VIC
seen and radial artery found to be palpable with
normal magnitude.

Table 1 :- Clinical Findings at 4 months follow
up visit.

Patient is doing normal functional activity.
However, she is finding weight lifting difficult,
due to fixed length phenomenon.

DISCUSSION

Treatment of such cases should be done as early as
possible to prevent the development of
Volkmann's ischemic contractures & reduced
range of motion in the joint where initial
orthopaedic treatment was delayed. Management
of pediatric supra-condylar humerus fracture
always needs to be done on an urgent basis as there
is significant association between delay in
treatment & increased chances of neurovascular
compromise and decreased range of motion.” A
good pre-operative examination is mandatory, as
the risk of nerve injury from a supracondylar
humerus fracture is 3 % after surgery. In such
fractures, operative management usually begins
with an attempt at close reduction. However,
repetitive attempts at closed reduction can cause
neuropraxia and joint stiffness, especially when a
fracture was displaced completely. Therefore, open
reduction is recommended in such cases. In our
case, we were able to achieve closed reduction with
gentle sustained traction, which was fixed with
percutaneous Kirschner wires.®

When medial and lateral pinning techniques were
compared, both have similar functional and
radiological results and have almost similar
biomechanical stability. Fixation with K-wires is a
reliable method for wunstable supracondylar

International Journal Of Medical Case Reports | Jan-March 2023 | Volume 5 | Issue 1-2024

fractures and medial-lateral three-pin fixation is
better than two-pin fixation. In our case, after
fracture reduction, fixation was done with 2 lateral
and 1 medial Kirshner wires. In the treatment, non-
displaced or Gartland type 1 fracture can be treated
with long arm cast or splint. However, it is widely
accepted that type 3 and 4 fractures to be managed
surgically, the open approach has been associated
with a high rate of complications such as stiffness
or myositis ossificans.’

However, recent studies have shown a lower
incidence of complications compared with closed
reduction and no difference in terms of loss of
motion, infection, malunion, or subsequent
surgery. In our case, Kirshner wires & splint were
removed after four weeks; it was observed that the
reduction was not entirely anatomical but some
amount of rotational malalignment persisted due to
huge tissue oedema as is evident in the clinical
pictures.’® The fixed length phenomenon of flexors
tendons was treated by above elbow cast followed
by serial wedging on dorsum of wrist to stretch the
flexor tendons & was done on OPD basis and
patient recovered almost completely except with
minimal weakness.

CONCLUSION

There is not much information in the literature
about the delayed supracondylar humerus fractures
fixation post wvascular repair. Regarding
manipulation of such fracture after vascular repair,
there is always a danger of injuring the vascular
structures once again with traction & manipulation.
In our case, we did gentle, guarded gradual
manipulation under C-ARM imaging with gentle
traction and fixed elbow in semi-flexed position,
stabilized with Kirschner wires, later elbow was
mobilized at the earliest. Patients with
supracondylar fracture with vascular deficits need
urgent treatment, and to complete the job, the
patient must be referred to a centre where both
vascular and orthopaedic surgeons are available to
avoid further complications. In any case, the
fracture needs to be fixed first & then vascular
repair is to be done immediately in the same sitting,
if it is compromised
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