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ABSTRACT

Objective: Distal humerus fractures are common in elbow injuries. The objective of this study was to evaluate the
clinical result following elbow reconstruction for distal humeral intercondylar fractures utilizing two plates applied in
an inverted Y configuration using the Mayo Elbow Performance Score (MEPS)

Methodology: This descriptive case series was conducted from June 2019 to July 2023 in the department of
Orthopedics at Akbar Medical Center, Peshawar and Magsood Medical Center Peshawar. Patients were chosen using
a non-probability, sequential sampling procedure. The study included all patients between the age of 20 and 50 years
with distal humeral intercondylar fractures, regardless of gender, and whose fractures lasted less than a week. Data
was analyzed using SPSS version 20.

Results: Out of 88 patients 53 (60.23%) were males and 35 (39.22%) females. The mean fracture duration was 4.19
+ 1.44 days. The clinical prognosis was excellent in 27 cases (30.68%), good in 37 cases (42.05%), fair in 16 cases
(18.18%), and bad in 8 cases (9.09%) following elbow reconstruction utilizing two plates in an inverted Y configuration
for distal humeral intercondylar fracture based on the MEPS.

Conclusion: A considerable percentage of patients had a satisfactory clinical outcome following elbow reconstruction
with two plates arranged in an inverted Y configuration for distal humeral intercondylar fractures
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Introduction age distribution.! Elderly patients are more likely to

Distal humerus fractures are more prevalent in sustain low-energy injuries, whereas younger

elbow injuries, making up to 30% of all elbow patients are more likely to sustain high-energy

fractures, yet they are still quite uncommon, making injuries.? Treating fractures in the distal humerus
up just 0.5 to 2% of all fractures. Both the inner and

outer columns of the humerus bone are affected by

requires a thorough understanding of its anatomy.

The distal humerus' articular surface is upheld by
these fractures, which usually happen within the two separate bone pillars, one situated on the inner
joint in adults. Distal humerus fractures frequently =~ and second on the outer side, forming a

follow a pattern with two distinct peaks in terms of ~ configuration reminiscent of an inverted -Y shape.?
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There are several categorization systems for distal
humerus fractures, and they are mostly based on
elements such as the involvement of the lateral and
medial humeral columns and the existence of
certain fracture patterns in the coronal or sagittal
planes. Riseborough and Radin's categorization, for
instance, aims to group these fractures based on the
state of the condylar pieces.* A categorization
system was developed which divides distal humeral
fractures into four categories: comminuted
fractures, supracondylar fractures, extra-articular
condylar fractures, and articular intercondylar
fractures.® After examining fractures during surgery,
Jupiter created his own categorization system,
which included high T, low T, Y, H, medial, and lateral
lambda fractures.

There is another categorization system, on the other
hand, which distinguishes between fractures that
impact the trochlea or the capitellum and offers
distinct therapeutic approaches for each kind.®
Extra-articular, partially articular, and articular
fractures are the three main types into which
fractures are usually divided. The most widely used
categorization scheme for fractures globally is the
AO classification.’

When it comes to treating distal humerus fractures,
surgery is thought to be the best course of action,
with conservative measures playing a minor part.®
Only when treating fractures that haven't moved
from their original position, for patients who aren't
considered surgical candidates, or as a stopgap for
elderly patients prior to arthroplasty in order to
avoid joint stiffness and abnormal bone growth,
non-surgical treatment seem like a feasible option. °
A tried-and-true method of therapy with positive
clinical outcomes is the use of two plates for open
reduction with internal fixation to accomplish bi-
columnar stability.!® In practice, there are several
methods for placing plates. Y-shaped, parallel, and
perpendicular plating are all included in the widely
used dual plating technique. In Y plating, two plates
are positioned below the medial and lateral

supracondylar ridges in the coronal plane.'*™3

The MEPS was used in a study to evaluate the clinical
results after elbow reconstruction for distal humeral
plates
positioned in an inverted Y configuration. According

intercondylar  fractures utilizing two
to the findings, 10% of patients had bad outcomes,
25% had fair outcomes, 50% had good outcomes,
and 20% had great outcomes.*

Perpendicular and parallel plating procedures have
been investigated and compared in a number of
studies; however, nothing is known about the
results of Y-shaped plating using two plates, and no
local data was found on the topic. The clinical
outcome after elbow reconstruction for distal
humeral intercondylar fractures with two plates put
in an inverted Y configuration was assessed in this

research using the Mayo Elbow Performance Score.

Methodology

This descriptive case series study was carried out by

the orthopedic department of Akbar Medical Center
and Magsood Medical Center Peshawar between
June 2019 and July 2023. The patients were selected
using a non-probability, sequential sampling
procedure. The study included all patients with distal
humeral intercondylar fractures lasting less than a
week, regardless of gender, who were between the
ages of 20 and 50. The study excluded patients with
congenital joint abnormalities, open fractures, head
trauma polytrauma, prior elbow surgery, and any
chronic illness, such as chronic liver disease
(s/bilirubin >2.0 mg/dl) or chronic renal failure
(s/creatinine >1.5 mg/dl).

included to the study after receiving written

The patients were

informed consent.

The trans-olecranon method, which uses two plates
inverted Y form, was used to rebuild the elbows of
all patients. Age, gender, fracture type, duration,
side effects, BMI, diabetes mellitus (DM), and clinical
outcome were all recorded using a specially
designed Performa. SPSS version 20.0 was used to
analyze the data. For age, fracture duration, BMI,
and Mayo elbow performance score, the mean and
standard deviation were computed. Percentage and
Frequency were computed for qualitative variables,
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including diabetes mellitus (yes/no), gender, side
affected (left/right), fracture type (I/1I/1II/IV), and
clinical outcome (excellent/good/fair/poor).

The institutional review board of Akbar Medical

Center, Peshawar gave its ethical approval (78-
19/MI/IRB/ORTHO dated 15-04-2019) and
institutional ethical review committee (IERC) of
Magsood Medical Center Peshawar gave its
permission (IRB No 1623 dated 1° June, 2023).

Results
The study's participants (n=88) ranged in age from
20 to 50, with a mean age of 37.41 £ 7.19 years with
majority between 35-50 (59.09%) years.

Of the 88 Cases, 35 (39.22%) were women and 53
(60.23%) were males, resulting in a male to female
ratio of 1.5:1. The mean BMI was 29.03 + 3.12 kg/m?2
with majority having BMI more than 27(65.91%).
The mean fracture duration was 4.19 + 1.44 days
(Table ). The majority of the patients (n=46) had
their left side affected (52.27%). The distribution of
patients by kind of fracture is shown (Table 2). The
clinical outcome according to MEPS after elbow
reconstruction

using inverted two plates Y
configuration for a distal humeral intercondylar
fracture was excellent in 27 cases (30.68%), good in
37 cases (42.05%), fair in 16 cases (18.18%), and

poor in 8 Cases (9.09%) (Figure 1).

Table I: Time Lapsed after fracture (n=88)

Duration (days) No. of Patients | Percentage
0-3 29 32.95
4-6 59 67.05
Total 88 100.0
Mean + SD =4.19 £ 1.44 days

Table II: Fracture Type (n=88
Fracture type No. of Patients | Percentage
I 16 18.18
I 35 39.77
11 30 34.09
1% 07 7.95

D.os

Excellemt Good Faur Poor

Figure 1: Clinical outcome after elbow reconstruction
using two plates in inverted Y configuration for distal
humeral intercondylar fracture using mayo elbow
performance score (n=88).

Discussion
The distal humerus accounts for 2% of all fractures

and around 30% of all adult humeral fractures.

typically
distribution, with distinct patterns observed in

These fractures have a bimodal
elderly ladies with osteoporotic fractures and young
men with high-energy trauma. They occur at a rate
of 5.7 cases per 100,000 persons annually.’® Because
of the aging population and the ongoing trend of
increased motorization in emerging nations, it is
anticipated that the incidence of distal humerus
fractures will increase at a rate similar to that of
distal radius, hip, and spine fractures.!’ The triangle-
shaped distal humerus is made up of two columns
and a "tie arch."*®

In connection with the previously mentioned
bimodal distribution of age 16, two fracture
mechanisms can be distinguished: low-energy
trauma, which is more common in older patients and
can be brought on by direct elbow impact or indirect
impact from a fall onto an outstretched hand; and
high-energy trauma, which is more common in
younger patients and is often triggered by incidents
such as traffic accidents or sports-related injuries.’

Surgery is seen to be the best and most effective
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treatment for distal humerus fractures; conservative
therapy has a limited role in this regard.®
In order to prevent stiffness in the joint and
abnormal growth of bone, non-surgical treatment
seems to be a good option only for fractures that
have not moved from their original position, for
patients who are not considered good candidates for
surgery, or as a stopgap measure for elderly patients
prior to arthroplasty.?’ To facilitate early range-of-
motion exercises, encourage appropriate bone
healing, and avert future cartilage deterioration, it is
imperative to achieve a secure internal fixation and
precisely restore the architecture. 2% 22 Using two
plates instead of one obviously increases stability
and stiffness, according to biomechanical research,
particularly in proximal and intra-articular fractures
of the distal humerus.?® Two plates oriented at right
angles to one another are used in the traditional
fixing technique used by most surgeons.?

But according to research done on cadavers, plates
oriented perpendicularly or parallel to one another
provide comparable degrees of stiffness.?* In
artificial bone models, Zhao et al compared the 90°
offset approach with plates positioned dorsally and
discovered that the group with plates positioned
perpendicularly produced better results.”! The 180°
plate arrangement shows the maximum amount of
stiffness when there is a gap between the pieces,
followed by the perpendicular configuration and a
according to additional
that differentiated
between fracture patterns with or without bone

dorsal arrangement,

biomechanical experiments
loss. There were no appreciable variations in
stiffness across the three fixation arrangements
when there was no space between the bone
pieces.? According to clinical research by Zdero and
associates, the perpendicular plating group saw a
greater rate of non-union. Comparing the clinical
results to the parallel plating group, however,
revealed no appreciable variations.?® In contrast, Li
G et al. found no statistically significant differences
between the two groups' union time and clinical
result.”?

The extent to which distinct distal humeral fracture
patterns can be linked to a particular plating method
is yet unknown. For coronal shear fractures,
perpendicular plating may be advantageous because
it provides more stability in the coronal plane.
However, because it enables the possibility of
further screw fixation in that area, parallel plating
may be the better option for fractures in the
extremely distal portion of the humerus.?? Similar to
the current study, a study that used two plates in an
inverted Y configuration for elbow reconstruction
for distal humeral intercondylar fractures found that
the clinical result was outstanding in 20% of
patients, good in 50%, fair in 25%, and bad in 10%.*
According to the MEPS at 6-month follow-up, about
80% of patients showed positive outcomes. The
average Quick-DASH score for the group during the
6-month follow-up was about 15.96, with a variation
of around * 9.92. ?” The Mayo Clinic introduced a
parallel-plate method based on same principles. This
technique involves placing one plate on the lateral
supracondylar ridges and another along the medial
epicondyle. These sturdy plates on the inner and
outer pillars are joined by an arch-like mechanism,
and interlocking screws essential to the arch's
structural integrity.

Two parallel plates were used as part of a
therapeutic strategy for 34 consecutive instances of
complicated distal humeral fractures.?® Twenty-six
of these fractures were classified as AO Type C3.
According to the study, the average MEPS was 85
points, and the average range of motion in flexion
and extension was 99°. In 79.4% of the cases, the
findings were deemed satisfactory or exceptional.
16% of patients needed reoperation to treat the
presence of heterotopic ossification, and there was
one documented case of a deep infection that went
away when the hardware was removed.

The above study included several implant types,
such as the Mayo Clinic Congruent Elbow Plate,
Howmedica's Dupont plate, as well as Synthes'
reconstruction

pelvic plates and

(DCP),

dynamic

compression plates along with the
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participation of various surgeons. Chitnavis S et al 2°

found that 37 patients with Type C distal humeral
fractures treated with the bicolumnar parallel
plating approach had an average elbow flexion-
extension range of motion of 97° and an average
MEPS of 82 points. Bashir A et al 3 conducted a
retrospective analysis of 16 patients who had distal
humeral fractures repaired with the parallel plating
technique. The mean flexion was 132° and the mean
extension was 29°. The grip strength was 56% of the
undamaged side, and the mean MEPS score was
72.3.

The strengths of the study were using the MEPS
(Mayo Elbow Performance Score) which offers a
standardized and validated method to evaluate
clinical outcomes, making the results comparable to
similar studies. By classifying outcomes as excellent,
good, fair, and poor, the study provides a nuanced
understanding of the success rate of the surgical
method. The investigation into the inverted two-
plate Y configuration for a specific type of fracture
(distal humeral intercondylar) contributes valuable
insights into orthopedic reconstruction techniques.
The weakness of the study was to focus on a specific
age range (20-50) and fracture type, so the findings
may not be applicable to other age groups or
fracture patterns. The male-to-female ratio (1.5:1)
could lead to skewed results, as gender-based
physiological differences might affect outcomes. A
majority of participants have a BMI above 27, which
might influence recovery and outcomes, limiting
applicability to individuals with lower BMls. The
average fracture duration is narrow (4.19 + 1.44
days), meaning it doesn’t represent cases with
longer delays before treatment. While outcomes are
categorized, the study doesn’t provide deeper
insights into why some patients had poor or fair
results, limiting its value for improving surgical
techniques. Data like the kind of fracture (Table II)
and corresponding outcomes are not discussed in
detail, leaving gaps in understanding how fracture
type influences recovery.

Conclusion
There was a high frequency of favorable clinical

results as determined by the MEPS after elbow
reconstruction for distal humeral intercondylar

fractures using two plates in an inverted Y
configuration.

Recommendation: Elbow reconstruction for distal
humeral intercondylar fractures be carried out on a
regular basis in our general practice using two plates
in an inverted Y configuration in order to reduce the

morbidity of our population.
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