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ABSTRACT

Background: Distal humerus fracture accounts approximately 2%-6% of all fractures and 30% of all elbow fractures,
intra articular distal humerus fracture are rare accounting 0.5% of all fractures. These fractures had bimodal distribution,
with respect to age and gender, with peaks of incidence in males aged 12 to 19 years and females aged 80 years and
over.

Methods: Patients were randomly divided into two groups, one undergoing perpendicular plating with 17 patients and
the other parallel plating with 17 patients. Patients were followed up minimally for 12 months.

Results: We observed that time of union for parallel plating method was 12.82 weeks and 12 weeks in orthogonal
plating. In our study functional outcome based upon Mayo elbow performance score, in group 1 (Parallel plating) was
excellent in 7 patients (41.17%), good in 6 patients (35.29%), fair in 4 patients (23.52%).

Conclusions: In terms of arc of motion and stability a good to excellent functional outcome was achieved in >85% of

the study group. In cases of osteoporotic and comminuted bones, a rigid construct must be achieved.
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INTRODUCTION

Distal humerus fracture accounts approximately 2%-6% of
all fractures and 30% of all elbow fractures, intra articular
distal humerus fracture are rare accounting 0.5% of all
fractures.! These fractures had bimodal distribution, with
respect to age and gender, with peaks of incidence in males
aged 12 to 19 years and females aged 80 years and over.?
In young age group distal humerus fracture cause due to
high velocity trauma like motor vehicle accidents, side
swipe injuries and fall from height etc. In old age group
with more osteoporotic bone, these injuries occur due to
low energy trauma like simple fall.®

The traditional conservative managements like cast or
posterior slab immobilization, traction (skin, gravity or

skeletal) and bag of bones technique were associated with
high rate of complications like mal-union, stiffness and
osteoarthritis of elbow etc.

These fractures are difficult to treat even to an experience
surgeon because of its complex anatomy, small area for
fixation, articular comminution, limited amount of
subchondral bone, fragile articular cartilage and
neurovascular architecture adjacent to joint. The goal of
treatment is to achieve anatomical reconstruction of
articular surface and high mechanical stability allow early
rehabilitation, painless and satisfactory elbow function.*®

In recent days with better understanding of fracture
anatomy and evolution of implants majority of current
recommendations in the management of distal humeral

International Journal of Research in Orthopaedics | March-April 2023 | Vol 9 | Issue 2  Page 377



Sarode R et al. Int J Res Orthop. 2023 Mar;9(2):377-383

fractures include open reduction and internal fixation
(ORIF) with plates and screws. ORIF of the fracture allows
the surgeon to restore anatomical alignment of the fracture
fragments and permit early range of motion (ROM)
exercises which may aid in the return of a functional ROM
of the elbow postoperatively. Various forms of internal
fixation have been evolved over time in an attempt to best
restore anatomical alignment of the distal humerus.”#

Most authors currently recommending at least two plates
be utilized to provide adequate stability and allow for
adequate restoration of anatomy. However, the position of
plate remains controversial regarding terms of providing
optimal  stability. The outcomes of available
biomechanical studies are completely different and are
even contradicting.®

The purpose of this study is to compare functional and
radiological outcomes and complications in patients with
type C intra-articular distal humeral fractures using
perpendicular and parallel plating methods.

METHODS

Between June 2019 to Jan 2021, total 34 patients with
distal humerus fracture type C were treated using open
reduction and internal fixation using dual plate
osteosynthesis technique in government medical college
and hospital Nagpur. Patients were randomly divided into
two groups, one undergoing perpendicular plating with 17
patients and the other parallel plating with 17 patients.
Patients were followed up minimally for 12 months.

Study type was randomised control trial.
Inclusion criteria

Distal humeral fractures classified as type C according to
the association for osteosynthesis/ association for the
Study of internal fixation (AO/ASIF) classification
system, and a minimum follow-up after surgery of 12
months were included in the study

Exclusion criteria
suspicion of primary or metastatic tumours with a
pathological fracture and, age below 18 and above 60 years

were excluded.

Intervention-Groupl: patients treated perpendicular
plating. Group2: patients treated with parallel plating.

Surgical technique
The patient, were given a general anaesthesia or regional
anaesthesia and were positioned in the lateral position,

with the involved limb supported over bolsters in OT table.

The midline posterior skin incision was taken beginning
approximately 5 cm distal to the tip of the olecranon and

extending proximally midline of the arm approximately 8
cm above the tip of the olecranon with lateral curve over
olecranon tip.1°

Figure 2 (A-D): Intra-operative images, skin incision,
ulnar nerve retraction, olecranon osteotomy and
temporary fixation with K wires.
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The ulnar nerve is isolated and fascia over the flexor carpi
ulnaris is longitudinally split over 5cm to enhance the
nerve mobility. Then gently retracted from its bed with a
moist tape. An intra-articular olecranon osteotomy was
made in a shallow V or Chevron fashion in the centre of
the olecranon sulcus that is approximately 2cm from the
tip of the olecranon. Osteotomy created with thin bladed
oscillating saw or multiple holes were made with 2.7mm
drill bit and completed with a thin bladed osteotome.
Condyles were reduced and held with a bone holding
clamp. Reduced condyle was provisionally fixed with
Kirschner wire. Reduction and fixation of the condyles to
metaphysis. Reduction and temporary stabilization of the
medial and lateral columns was done by using crossed
Kirschner wire. Medial and lateral pillars were
reconstructed using 3.5mm reconstruction plate or 3.5mm
anatomical plates with screws as feasible. Decision about
position of plate was taken pre operatively according to
randomization table.

Figure 3 (A and B): Position of plates-parallel plating
and orthogonal plating.

Parallel plates placed one on medial column and second on
lateral column 180 degree to each other in coronal plane.
Perpendicular placed on one medial column similar to
parallel plating and the second was placed on lateral
column posteriorly, 90 degrees to each other in coronal
plane. The stability of the internal fixation was tested by
putting the elbow through a range of motion. The
olecranon osteotomy was reduced under direct vision and
held with reduction clamp. Two k wire parallel to each
other was introduced from the tip of the olecranon placed
obliquely.

Figure 4: Closure of olecranon osteotomy.

At the completion of the fixation the elbow was again put
through a range of motion to test the security of the internal
fixation. Haemostasis achieved and wound was close in
layers. Pressure bandage was applied and limb
immobilized with above elbow POP slab.

Patients were instructed to keep the limb elevated. Suction
drain was removed after 48 hours. Wound was inspected
after 4 days postoperatively. Intra venous Antibiotics and
analgesics were given till 3 days and then shifted to oral
antibiotics and analgesics till the time of suture removal.
A full range of flexion extension exercises were initiated
one time per day, 3 days after the operation. Elbow flexion
was evoked by gravity force and then active extension was
completed under the protection of the uninjured side.
Rotation motion of the forearm was also performed. In the
interval between exercises, a long arm cast was placed
with the elbow in 90° of flexion for 3 weeks, after which
active motion was started.

Follow up and assessments

After discharge, patients advised to follow up after 3
weeks and 6 weeks and thereafter 3 months. The results
were assessed 3 and 6 months after the procedure. At
follow up a detailed clinical examination was done and
patients were assessed subjectively for the symptoms like
pain, swelling and restriction of joint motion.

The functional assessment of the patient was done
according to-Mayo elbow performance score.

Data collection and analysis- the data was collected with
the help of standard, pre-validated, semi-structured case
record proforma. The collected data was entered with the
help of Microsoft excel spreadsheets and analyzed by
using SPSS.

Ethical approval was taken.
RESULTS

The 21 patients were male and 13 were female. Mean age
of patients was 41.09 years. 20 patients were right sided
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and 14 were left side. The mean intraoperative blood loss
in parallel plating was 194.12 ml and it was 203.53 ml in
perpendicular plating. There was no significant difference
in blood loss in between both methods. The mean surgery
time for parallel plating was 117.94 min and which was
119.71 min in orthogonal plating. There was no significant
difference in duration of surgery. We observed that time of
union for parallel plating method was 12.82 weeks and 12
weeks in orthogonal plating. In our study functional
outcome based upon Mayo elbow performance Score, in
group 1 (Parallel plating) was excellent in 7 patients
(41.17%), good in 6 patients (35.29%), fair in 4 patients
(23.52%). We didn’t find any poor outcome patient in
parallel plating. In our study functional outcome based
upon Mayo Elbow performance score in group 2
(Orthogonal plating) was excellent in 11 patients
(64.70%), good in 4 patients (23.52%), fair in 1 patient
(5.88%) and poor in 1 (5.88%) patient. the average MEPS
score at the end of 6 month was slightly superior for
orthogonal plating technique patients (89.12; good to
excellent) compared to parallel plating technique patients
(85.88; good). There was no significant difference. Arc of
motion in parallel plating was 107.65 and that of in
Perpendicular plating was 110 degrees. In our study, we
had counter with complications like infection, wound
dehiscence, ulnar neuropathy, palpable hardware, and
heterotrophic ossification. The complication rate was
slightly higher in patients operated with parallel plating.
We didn’t find any patient with hardware failure.

Table 1: Age wise distribution.

| Age (years) N Percentage (%) |
18-40 20 58.8
41-50 4 11.8
51-60 6 17.6
61 and above 4 11.8
Total 34

Table 2: Sex wise distribution.

Male 21 61.8
Female 13 38.2
Total 34

Table 3: Side wise distribution.

Left 20 58.8
Right 14 41.2
Total 34

Table 4: Mode of injury.

Mode of injur Male Female
Road traffic injury 13 9
Simple fall 3 4
Fall from height 3 0
Assault 2 0

Table 5: MEPS score comparison at 6 months.

P value
Procedure 00" (res)
Mean S. D.
Parallel plating 85.88 11.624 0.406
Orthogonal 89.12 10.787 '
plating ‘ '

Table 6: Comparison of arc of motion at 6 months.

Arc of motion el
Procedure (t-test)
Mean S.D.
Parallel plating 107.65 23.593
orth | 0.771
rihogona 110.00 23.117
plating

Case illustration

Figure 5 (A and B): Pre and post operative
radiographs. Parallel plating and orthogonal plating.
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Figure 6 (A and B): Clinical outcome at 6 months-
parallel plating and orthogonal plating.

DISCUSSION

Fractures of the distal humerus represent approximately
2%-6% of all fractures and 30% of all elbow fractures,
intra articular distal humerus fracture are rare accounting
0.5% of all fractures. In our study we treated 34 patients of
distal humerus fracture. Patients were allotted according to
randomization table. Group 1 (17 patients) Treated with
orthogonal plating and group 2 (17 patients) Treated with
parallel plating. Adult Patients above the age of 18 years
were included after taking informed written consent. Open
reduction and internal fixation with Double plate
osteosynthesis is the standard treatment for intra-articular
fractures of the distal humerus.!! Controversy between
lateral column plate placement methods, direct lateral or
poster lateral continues. The AO (Association for the study
of internal fixation) group recommended orthogonal
plating in distal humerus fractures, whereas O’Driscoll et
al.”> Recommended osteosynthesis with parallel plates. In
comparing to study by Sanchez-Sotelo et al (13), here
majority of distal humerus from road traffic accidents and
others fall from height. Since females travel less in our
society high male: female ratio seen in our study (2:1) as

compared to 1:1 recorded by Sanchez-Sotelo et al.*® In our
study, there were 21 (61.8%) males and 13 (38.2%)
females comparable to study by Henley et al and in Wang
et al studies showed 60% males and 40% females.'415
Thel7 cases in our study were operated with parallel
plating which provides absolute stability for early
mobilisation. The lateral plate placement directly on the
lateral column allows for lengthy screw placement which
is limited in traditional orthogonal plating due the fear
anterior capitellar breach in the same. In our study we have
not met any implant failures or non-union at the fracture
site which is on par with the fact that parallel plating offers
an inherently stable construct in each clinical situation and
in concurrence with studies done on parallel plating by
Sanchez-Sotelo et al and Atalar et al.*3%¢ Similarly, in our
study, 17 patients were operated with orthogonal plating.
The lateral plate placement directed posterolaterally on
lateral column. Even though various biomechanical
studies suggest superiority of parallel plating in terms of
stability we did not meet any implant failures or non-union
at the fracture site in orthogonal plating, similar results
were obtained to Shaik, Venugopala Reddy et al.*”

The mean surgical time in parallel plating was 117 min and
the mean blood loss was 194 ml. The mean surgical time
in orthogonal plating was 119 min and mean blood loss
was 203 ml. There was no significant difference between
surgical time and blood loss in two groups. Similarly Lee
et al also didn’t observed any significant difference
between surgical time and blood loss between parallel
plating and orthogonal plating technique.'® In our study,
mean union time for parallel plating was 13 weeks which
was slightly higher than for that of perpendicular plating
12 weeks. The t value was 0.494. Kushwabh et al reported
mean union time for parallel plating was 8.9 weeks and
that for parallel plating 9.5 weeks.?® No significant
difference was observed in union time in both the studies.

Complications arose regardless which plating method
used. The complications included infection, wound
dehiscence, ulnar neuropathy, palpable hardware,
heterotrophic ossifications. Sanchez-Sotelo et al describes
complication rates of 43% which included wound-healing
complications (6%), deep infection (3%), non-union (3%),
heterotopic ossification (16%), osteonecrosis 1 (3%),
posttraumatic arthritis 2 (6%) permanent ulnar neuropathy
(6%).: Gofton et al reported a complication rate of 48%,
which included heterotopic ossification (17%), olecranon
non-union (9%), and infection (9%).2° Atalar et al showed
a complication rate of 48% in their study group of 21
patients.*® In the recently published retrospective series of
Athwal et al assessing the Mayo Elbow parallel plate
technique, they noted a complication rate of 53 percent,
with complications arising in 17 of 32 patients.?! The most
common complication noted was postoperative nerve
injuries (16%), wound complications (12%) including two
wound dehiscence’s requiring surgical debridement. One
olecranon non-union was noted which was treated non-
operatively. We observed similar complication rate in our
study, which is concurrent with the international literature
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which included infection (14.7%), wound dehiscence
(14.7), ulnar neuropath (14.7), heterotopic ossification
(5.9%), hardware prominence (17.6%). Five patients
developed superficial infection (parallel-3, orthogonal-2)
which responded to appropriate antibiotics.

Five patients reported wound dehiscence (parallel-3,
orthogonal-2) out of which 2 needed secondary suturing
and 1 needed soft tissue coverage. 5 patients developed
ulnar neuropathy (parallel-3, orthogonal-2) which was for
short time and no patient landed up in permanent ulnar
nerve dysfunction. 2 patients developed heterotrophic
ossification (parallel -1, orthogonal-1) 5 patients
developed superficial infection (parallel-3, orthogonal-2)
which responded to appropriate antibiotics. 5 patients
reported wound dehiscence (parallel-3, orthogonal-2) out
of which 2 needed secondary suturing and 1 needed soft
tissue coverage. 5 patients developed ulnar neuropathy
(parallel-3, orthogonal-2) which was for short time and no
patient landed up in permanent ulnar nerve dysfunction. 2
patients developed heterotrophic ossification (parallel -1,
orthogonal-1). In our study palpable hardware were
significantly higher in parallel plating patients, (t-value;
palpable hardware-0.368). Sahoo et al also reported
similar complications in their study.??

Functional outcome was assessed using the Mayo Elbow
performance score, it was excellent in 7 cases, good in 6
case, fair in4 cases with no poor cases, for parallel plating
group. For orthogonal plating group the functional
outcome was excellent in 11 cases, good in 4 cases, fair in
1 and poor in 1 case. The average Mayo elbow
performance Score for parallel plating group was 85.88
which was good and for orthogonal group was 89.12 which
was good to excellent. Our results of the parallel plating
technique were very similar to Xia et al study, who also
found MEPS of 86.1% in a series of 21 patients treated
with parallel plating.?® According to Shin et al study the
average mayo elbow performance score was 91.5 in the
group of patients (n=17) treated with orthogonal plating
technique.?* In our study the mean arc of motion at the end
of 6 month for parallel plating was 107.65 and for
orthogonal plating it was 110. P value (t test)=0.771. There
was no significant difference arc of motion between
parallel plating and orthogonal plating. Xia et al also
reported no significant difference in arc of motion between
parallel plating and orthogonal plating.?

CONCLUSION

Higher incidence of motor vehicle accidents is causing an
increasing number of complex distal humerus fractures
among younger. A better functional outcome is achieved
by an early post operative rehabilitation which is achieved
by an absolute stability system. In terms of arc of motion
and stability a good to excellent functional outcome was
achieved in >85% of the study group. In cases of
osteoporotic and comminuted bones, a rigid construct must
be achieved. Application of orthogonal plating and parallel
plating according to the AO principles is an excellent

method for internal fixation of these complicated fractures.
Orthogonal plating provides no difference outcome
compared to the parallel plating. In conclusion, distal
humerus fractures with intraarticular extension treated
with a parallel configuration have no advantage over the
orthogonal plating except hardware prominence. However
long terms follow up and a larger sample study is needed.
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