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ABSTRACT

Background: Anterior bridge plating for diaphyseal humerus fractures via Minimal Invasive Plate Osteosynthesis (MIPO) has given
promising results in a no of studies with better union rates and less complications. We did a prospective interventional study to assess
the clinical and radiological outcome of this technique in 30 patients and the results were comparable with studies done in the past.
Methods: A study was done out at this hospital from November 2015 to June 2017. 30 consecutive patients with diaphyseal humerus
fracture were recruited and managed by MIPO. All patients were evaluated radiologically as well as for functional recovery using
DASH score along with various parameters like pain (VAS), age, gender, fracture union time and any complications. Results: In
subsequent follow up, 96 % cases had a DASH score < 15 suggestive of excellent out come by the end of 6 months. Average time for
radiological union was 12 to 14 weeks. One patient (3%) developed radial nerve neuropraxia which was managed conservatively.
Conclusion: MIPO is one of the viable and safe option besides conventional plating for diaphyseal humerus fractures. Its superiority
in-terms of preserving biology, less time consuming and high rates of fracture union with less complications makes the technique a

promising option if expertise is available.
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Introduction

Humerus shaft fracture is not an uncommon event,
representing 1% to 2% of all fractures happening in the human
body and constitutes 14% of all fractures of the humerus [1-
4]. One of the first description of a diaphyseal humeral fracture
available is of the ancient Egyptian record on the Edwin Smith
Papyrus, which happens to be the world‘s oldest surviving
surgical written in Egyptian hieratic script in the 17th century
BC where in author describes about the fracture of humerus
and its conservative treatment [5]. Over a period of time
different treatment modalities have been practiced for the
treatment of such fractures like long arm cast, a functional
brace, an external fixator, a compression plate, and an
intramedullary nail to achieve the sanme ultimate results [6].
However preservation of biology in such injuries is of
supreme importance in order to achieve better union rates as
tested from time to time [7,8]. We managed 30 such patients
with MIPO thus preserving biology and promoting fracture
union by principles of relative stability.

Material & Methods

A prospective interventional study was carried out our
hospital (Tertiary Care Orthopaedic Centre).

Study Design: Prospective interventional study

Study Place: Army Base Hospital Delhi Cantt
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Study Duration: Nov 2015 to Jun2017

30 patients with diaphyseal humerus fractures were managed
by MIPO and further evaluated at this centre over a period
of 18 months after clearance from ethical committee.

Inclusion Criteria
1) Age: 20 to 50 years
2) Patients with humerus diaphyseal fractures.

3) Patients who gave consent to participate in this study.

4) Patients those were willing to follow the post operative
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rehabilitation protocol.
Exclusion Criteria

o Skeletally immature and elderly patients (>50yr),

° Open fractures
o Poly-trauma patients
o Those patients with associated co-morbidities like

CAD, drug addiction, neurovascular deficit,
pathological fractures etc.

A detailed pre-operative clinical, functional as well as
radiological evaluation was done to look for associated
injuries, type of fracture and for provisional size of implant to
be used. All the parameters like pain, ROM, neurovascular
involvement, radiographs (both AP and Lateral) were
documented. After pre anesthetic checkup patients
underwent surgical intervention and fractures were fixed
using 4.5mm Locking Compression Plate (LCP) followed by
further serial evaluation.

Surgical Technique

The patients were positioned supine on the fluoroscopic
table with involved arm on the side board of the table.
Prophylactic antibiotics were administered with the induction
of anesthesia as per the departmental protocol and hospital
antibiotic policy. Surgical safety check list was confirmed. A
2-3 cm incision between the medial border of deltoid and
proximal biceps, 5 cm caudal to the acromion process was
made. Distally a 2-3 cm incision at the lateral border of the
biceps, nearly 5 cm proximal to the flexion crease of ipsilateral
elbow joint was made. Musculocutaneous nerve was retracted
after identification, brachialis muscle split and subbrachialis
tunnel was made on anterior surface only to avoid iatrogenic
radial nerve injury. Fracture was reduced by gentle traction
and was fixed using 4.5 mm LCP after confirmation with
fluoroscopy. Proximal and distal screws were placed in antero-
posterior directions. The length of plate to be used was
confirmed during the fluoroscopic examination on operating
table by making it upto a minimum of two cortical diameters
on either side of the fracture extent. The ‘cortical step sign’
as described by Krettek was used to look for any rotational
malalignment [9]. A broad arm pouch was applied to the
operated limb in immediate postoperative period.
Postoperative prophylactic antibiotics (1g Cefotaxime IV
8hrly) were given for 24 hrs along with analgesics for pain
relief.

Follow-up

In the immediate post-op period the patients were allowed to
perform passive-assisted and gentle-active limb range of
motion exercises as per their pain tolerance. The patients
were discharged from the hospital after wound inspection
on 4th to 6th post-operative day and operative limb was kept

in a broad arm sling for a period of four to six weeks following
surgery. Sutures were usually removed on the 14th post-op
day. A post-op check X-ray was done to assess the alignment
of fracture. All patients were instructed to exercise the limb
for at least five minutes every waking hour in next 3 months.

Fig. 2: Incisions for placement of implant

A radiological evaluation was done at six weeks post-op and
in the presence of an adequate healing response they were
allowed progressive useful function of their extremity.
Assessment of pain (VAS) [10], function (DASH Score) [11]
and radiological evidence of union was documented at the
end of 6 weeks and thereafter 3 monthly intervals till 18
months’ post-surgery.

Results

In our study we observed a male preponderance with 80
percent male patient. Out of total 30 patients only 06 patients
were female. Most of the patients were in the age group of 31
- 40 yrs and constituted 50 % of the study group. The next
common age group was 21-30 yrs with 36.7 % patients. Results
showed 70% patients with dominant side involvement where
as 30% had non-dominant sided fractures.

Most common fracture type according to AO/Muller’s
classification appeared to be A2 in our study with 40%
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Fig. 3: Clinical photographs (Pt no 01)

Fig. 5: Clinical photograph (Pt no 02)
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Fig. 6: Pre and Post-op x-ray (Pt no 02)

patients [12]. Next most common type was B2 with 20 %
patients, followed by small % of mixed types including A1,
A3,B1,B3,Cl1,C2.

Road traffic accidents (66.7%) and military training activities
(13.3%) appeared to be the common cause of fractures in our
study. Other modes of injury were sports related activities,
fall from height, domestic fall and assault.

Time taken for the radiological union in the form of callus
was 12" post-op week in 23 patients out of 29 (one patient
was lost to follow-up) which constituted 76.67% of the study
population. 04 patients showed callus in their x-rays on 14
week and 02 patients on 16" and 18" week each. Mean time to
callus formation was 12.6 weeks post-op.

Only one patient had a significant complication in the form
of radial nerve neuropraxia which was managed
conservatively and showed complete recovery after 6
months.

VAS score as well as DASH score had mean values of 0.52

Age Distribution

>40 Yrs,

m 21-30 Yrs

m 31-40 Yrs >40 Yrs

Fig. 7: Age Distribution of Study Group

and 4.68at the end of 6 months. 28 out of 29 patients had a
DASH score of less than 15 by the end of 6 months. One
patient had a DASH score of 41.25 because of the radial
nerve injury however could carry out daily routine of activities
though not with ease.

Discussion

Diaphyseal humerus fractures are common injuries
encountered in daily practice resulting in significant burden
to society in terms of productivity and wages. Being one of
the most versatile bones its fracture can be managed with a
wide variety of treatments. As described by Sarmiento et al
humerus has a vide functionally acceptable criteria due to
mobile shoulder joint, and is highly amenable to conservative
treatment [6]. However the same requires a splint or cast for
4 to 6 weeks and is cumbersome for the patient. Though
functional bracing continues to be the gold standard
treatment for the diaphyseal fractures of humerus, the trend
in near past has moved towards surgical fixation so as to

Fig. 8: Fracture classification as per AO Muller



