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Introduction:
Distal humerus fractures are relatively rare, ac-
counting for only 0.5 to 2% of all fractures, but 
they are more common when it comes to elbow 
injuries, constituting up to 30% of all elbow frac-
tures. In adults, these fractures typically occur 
within the joint and aff ect both the inner and 
outer columns of the humerus bone. Th e occur-
rence of distal humerus fractures tends to follow 
a patt ern with two distinct peaks in terms of age 
distribution.1 Younger patient are more likely to 
experience high-energy injuries, whereas older 
patients are prone to low-energy injuries.2 A 
comprehensive grasp of the distal humerus anat-
omy is vital for successfully treating fractures in 

this region. Th e distal humerus’ articular surface 
is upheld by two separate bone columns, one 
situated on the inner (medial) and the other on 
the outer (lateral) side, forming a confi guration 
reminiscent of an inverted -Y shape.3

Various classifi cation systems exist for distal hu-
merus fractures, and they are primarily based on 
factors like the participation of the medial and 
lateral columns of the humerus and the presence 
of specifi c fracture patt erns in either the sagitt al 
or coronal planes. For example, Riseborough 
and Radin’s classifi cation focuses on catego-
rizing these fractures according to the condi-
tion of the condylar fragments.4 Lecestre and 
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colleagues introduced a classifi cation system 
that categorizes fractures of the distal humerus 
into four distinct types: supracondylar, extra-
articular condylar, articular intercondylar, and 
comminuted fractures.5 Jupiter developed his 
classifi cation system by observing fractures dur-
ing surgery, which resulted in categories such as 
high T, low T, Y, H, medial, and lateral lambda 

fractures. On the other hand, the Dubberley 
classifi cation system diff erentiates between frac-
tures that aff ect either the capitellum or trochlea 
and provides specifi c treatment strategies for 
each type.6 Internationally, the widely adopted 
classifi cation system for fractures is the AO clas-
sifi cation, which traditionally classifi es fractures 
into three main categories: extra-articular, par-
tial articular, and articular fractures.7

Surgical intervention is considered the preferred 
approach, with conservative treatment having a 
limited role in the management of distal humer-
us fractures.8 Non-surgical treatment appears 
to be a viable option only when dealing with 
fractures that haven’t shift ed from their original 
position, for patients who are not deemed suit-
able for surgery, or as a temporary measure for 
elderly individuals before undergoing arthro-
plasty to prevent joint stiff ness and abnormal 
bone growth.9

Utilizing two plates for open reduction with 
internal fi xation to achieve bi-columnar stabili-
zation has been a well-established and eff ective 
treatment approach, resulting in favorable clini-
cal results.10 Th ere are various approaches to 
plate placement in practice. Th e commonly em-
ployed dual plating method encompasses per-
pendicular, parallel, and Y-shaped plating. In Y 
plating, two plates are positioned along the pos-
terior surface of the medial and lateral supracon-
dylar ridges in the coronal plane.11-13 In a research 
study, the clinical outcomes were assessed using 
the Mayo Elbow Performance Score following 
elbow reconstruction with two plates arranged 
in an inverted Y confi guration for distal humeral 
intercondylar fractures. Th e results showed that 
20% of patients had excellent outcomes, 50% 
had good outcomes, 25% had fair outcomes, and 
10% had poor outcomes.14

Several studies have explored and compared 
perpendicular and parallel plating techniques, 
but there is limited research on the outcomes 
of Y-shaped plating using two plates, and no lo-
cal data is accessible on this subject. Th erefore, 
the main goal of this study was to assess clinical 

Table 1: Age distribution of patients (n=88)
Age (in years) No. of patients %age
20-35 36 40.91

36-50 52 59.09

Total 88 100.0

Mean ± SD = 37.41 ± 7.19 years

Table 2: Distribution of patients according to duration of fracture (n=88)
Duration (days) No. of Patients %age
0-3 29 32.95

4-6 59 67.05

Total 88 100.0

Mean±SD = 4.19±1.44 days

Figure-1: Distribution of patients according to gender (n=88)

Table 3: Distribution of patients according to BMI (n=88)
BMI (kg/m2) No. of Patients %age
≤27 30 34.09

>27 58 65.91

Total 88 100.0

Mean±SD = 29.03 ± 3.12 kg/m2

Figure-2: Distribution of patients according to side aff ected (n=89)
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outcomes, as measured by the Mayo Elbow Per-
formance Score, following elbow reconstruc-
tion with two plates arranged in an inverted Y 
confi guration for distal humeral intercondylar 
fractures. 

Material and Methods:
Th is Descriptive case series study was carried 
out at the Department of Orthopedics Maqsood 
Medical Center, Peshawar from June 2018 to 
June 2022. Non-probability, consecutive sam-
pling technique was used for patient’s selection.

All patients with distal humeral intercondylar 
fracture aged between 20-50 years, either gen-
der with a duration of fracture <1 week were 
included in the study. Patients with previous 

surgical intervention to the same elbow, hav-
ing congenital joint deformity, open fractures, 
patients with head injury and polytrauma, pa-
tients with any chronic disease i.e., chronic renal 
failure (serum creatinine >1.5 mg/dl), chronic 
liver disease (serum bilirubin >2.0 mg/dl) were 
excluded from the study.

Approval from the institutional ethical review 
committ ee was taken. Th e patients were entered 
in the study aft er taking informed writt en con-
sent. In all patients, elbow reconstruction using 
two plates in inverted Y confi guration through 
trans olecranon approach. All data (age, gender, 
duration of fracture, type of fracture, side aff ect-
ed, BMI, diabetes mellitus (DM) and clinical 
outcome) was recorded on a specially designed 
Performa. Th e collected information was ana-
lyzed by computer soft ware SPSS version 20.0. 

Mean and standard deviation were calculated for 
age, duration of fracture, BMI and mayo elbow 
performance score. Frequency and percentage 
were calculated for qualitative variables i.e., gen-
der, side aff ected (left /right), type of fracture 
(I/II/III/IV), diabetes mellitus (yes/no) and 
clinical outcome (excellent/good/fair/poor). 

Results:
Age range in this study was from 20 to 50 years 
with mean age of 37.41±7.19 years. Majority of 
the patients 52(59.09%) were between 36 to 50 
years of age as shown in table I. 

Out of the 88 patients, 53(60.23%) were male 
and 35(39.22%) were females with male to fe-
male ratio of 1.5:1 ahown in fi gure I. Mean du-
ration of fracture was 4.19±1.44 days as shown 
in table II. Mean BMI was 29.03±3.12 kg/m2 
as shown in `table III. Distribution of patients 
according to side aff ected, type of fracture and 
diabetes mellitus is shown in fi gure II, table IV 
and fi gure III respectively

In current study, according to mayo elbow per-
formance score clinical outcome was excellent 
in 27(30.68%), good in 37(42.05%), fair in 
16(18.18%) and poor in 08(9.09%) patients 

Table 4: Distribution of patients with respect to type of fracture (n=88)
Type of fracture Frequency %age
I 16 18.18

II 35 39.77

III 30 34.09

IV 07 7.95

Figure 3: Distribution of patients according to diabetes mellitus (n=88)

Figure 4: Clinical outcome by using mayo elbow performance score aft er elbow 
reconstruction using two plates in inverted Y confi guration for distal humeral 
intercondylar fracture (n=89).
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aft er elbow reconstruction using two plates 
in inverted Y confi guration for distal humeral 
intercondylar fracture as shown in Figure VI.  
Stratifi cation of satisfactory outcome with re-
spect to age groups and gender is shown in table 
V and VI respectively.

Discussion:
In adults, fractures occurring in the distal hu-
merus account for 2% of all fractures and repre-
sent around 30% of all humeral fractures.15

At a rate of 5.7 cases per 100,000 individuals an-
nually, these fractures typically exhibit a bimod-
al distribution, with distinct patt erns observed 
in young males resulting from high-energy trau-
ma and in elderly females due to osteoporotic 
fractures.16

Th erefore, given the aging population and the 
ongoing trend of increased motorization in de-
veloping regions, it is anticipated that the inci-
dence of distal humerus fractures will rise simi-
larly to the rates observed for fractures in the 
distal radius, hip, and spine.17 Anatomically, the 
distal humerus has a triangular shape which is 
built of two columns and a “tie arch”.18

Th e distal part of the medial column contains the 
nonarticular medial epicondyle, which serves as 
the att achment point for fl exor muscles, along 
with the medial portion of the humeral troch-
lea. On the other hand, the distal end of the lat-
eral column encompasses the capitellum and, 
situated slightly higher, the lateral epicondyle, 
which serves as the att achment site for exten-
sor muscles (known as the mobile wad). When 
viewed from the side, the articular surfaces of 
the trochlea and capitellum project forward at 
an angle of 40° in relation to the humerus’ axis. 
Furthermore, the trochlear axis is externally ro-
tated at an angle ranging from 3° to 8° compared 
to the longitudinal axis, which is positioned at 
4° to 8° of valgus.18In correlation to the above-
mentioned bimodal distribution of age,16 
mainly two fracture mechanisms can be distin-
guished: low-energy trauma, typically observed 
in elderly individuals, which can result from a 

direct impact on the elbow or an indirect impact 
stemming from a fall onto an outstretched hand; 
and high-energy trauma, more commonly seen 
in younger patients, oft en caused by incidents 
such as road traffi  c accidents or sports-related 
injuries.17

Surgical intervention is considered the preferred 
and most eff ective approach, with conservative 
treatment playing a limited role in the manage-
ment of distal humerus fractures.19 Non-surgical 
treatment appears to be a suitable option only in 
situations involving fractures that have not shift -
ed from their original position, for patients who 
are not deemed suitable candidates for surgery, 
or as a temporary measure for elderly individu-
als before undergoing arthroplasty to prevent 
joint stiff ness and the development of abnormal 
bone growth.20

It is crucial to att ain a stable internal fi xation and 
restore the anatomy accurately to enable an early 
range of motion exercises, promote proper bone 
healing, and prevent potential cartilage degen-
eration in the future.21,22

Biomechanical research has shown that utiliz-
ing two plates instead of one off ers clear ben-
efi ts in terms of stability and rigidity, particu-
larly in proximal and intra-articular fractures of 
the distal humerus.23 Th e conventional fi xation 
method employed by the majority of surgeons 
involves the use of two plates positioned at right 
angles to each other.22

However, studies conducted on cadavers as ear-
ly as 1994 have reported that plates positioned 
in parallel or perpendicular orientations to each 
other off er similar levels of rigidity.24

Korner et al. conducted a comparison between 
the 90° off set method and plates positioned dor-
sally in artifi cial bone models, and they found 
that the group with plates placed perpendicular-
ly achieved superior outcomes.21 Further biome-
chanical studies, which distinguished between 
fracture patt erns with or without bone loss, in-
dicate that when there is a gap between the frag-
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ments, the 180° plate arrangement exhibits the 
highest level of rigidity, followed by the perpen-
dicular confi guration and a dorsal arrangement. 
However, when there was no gap between the 
bone fragments, there were no signifi cant diff er-
ences in rigidity observed among the three fi xa-
tion confi gurations.25

In clinical studies conducted by Shin and col-
leagues, it was observed that there was a higher 
incidence of non-union in the perpendicular 
plating group. However, there were no notable 
diff erences in terms of clinical outcomes when 
compared to the parallel plating group.26 whereas 
Lee at al. highlighted no statistically signifi cant 
diff erences concerning the clinical outcome and 
union time between the two groups.22

It remains unclear to what degree particular frac-
ture patt erns of the distal humerus can be asso-
ciated with a specifi c plating technique. Perpen-
dicular plating could be benefi cial for coronal 
shear fractures, off ering increased stability in the 
coronal plane. On the other hand, parallel plat-
ing might be the preferred choice for fractures in 
the very distal part of the humerus, as it allows 
for the option of additional screw fi xation in that 
region.22

In a study, according to mayo elbow perfor-
mance score clinical outcome was excellent in 
20% good in 50% fair in 25% and poor in 10% 
patients aft er elbow reconstruction using two 
plates in inverted Y confi guration for distal hu-
meral intercondylar fracture which is compa-
rable to current study.14

In another study,27 a total number of 60 patients 
with Riseborough and Radin type II, III, and IV 
intercondylar humerus fractures were operated 
with open reduction through a Trans-olecranon 
approach and internal fi xation using two plates 
in inverted-Y confi guration. Patients were fol-
lowed for 3 weeks, 3 and 6 months were evaluat-
ed using the Mayo Elbow performance score and 
Quick-DASH score. Th ere were 50(83.33%) 
men and 10(16.67%) women with mean age of 
34.9±12.63 years. 63.3% of the cases were fol-

lowing Motor vehicle accident and rest follow-
ing fall. Th e right upper limb was more com-
monly aff ected than the left  side. Riseborough 
and Radin type II fractures accounted for 3.33% 
of cases; type III fractures accounted for 50% of 
cases and type IV accounted for 46.67%. Excel-
lent to Good results were seen in almost 80% of 
cases as per the Mayo Elbow performance score 
at 6-month follow-up. Quick-DASH scores for 
the series at 6-month follow-up was on average 
of 15.96±9.92.27

Sanchez-Sotelo et al28 in the Mayo Clinic intro-
duced a principle-based parallel-plate technique 
involving the placement of one plate along the 
medial epicondyle and another on the lateral 
supracondylar ridges. Th ese robust plates situ-
ated on the medial and lateral columns are inter-
connected through a mechanism resembling an 
arch, and interlocking screws play a central role 
as the keystone of this arch structure. Sanchez-
Sotelo et al28 reported that 34-consecutive cases 
of complex distal humeral fractures utilized a 
treatment approach that involved the use of two 
parallel plates. Among these fractures, 26-fell 
into the AO Type C3 category. Th e study found 
that the average range of motion in fl exion and 
extension was 99°, and the average Mayo Elbow 
Performance Score (MEPS) was 85 points. Th e 
results were considered excellent or good in 
79.4% of the cases. Th ere was one reported in-
stance of a deep infection, which resolved aft er 
the removal of hardware, and 16% of patients 
required reoperation to address the presence of 
heterotopic ossifi cation. It’s important to note 
that this study involved multiple surgeons and 
diff erent implant types, including the Mayo 
Clinic Congruent Elbow Plate, the Dupont 
plate by Howmedica, and pelvic reconstruc-
tion plates along with dynamic compression 
plates (DCP) by Synthes. Athwal et al29 stud-
ied 37 patients who had Type C distal humeral 
fractures and were treated using the bicolumnar 
parallel plating system revealed that the average 
range of motion in elbow fl exion-extension was 
97°, and the average Mayo Elbow Performance 
Score (MEPS) was 82 points. Th eivendran et 
al30 retrospectively reviewed 16 patients with 
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distal humeral fractures treated with the paral-
lel plating technique. Th e mean fl exion was 132° 
and extension was 29°. Grip strength was 56% 
of the uninjured side and the mean MEPS score 
was 72.3.

Conclusion:
Th is study concluded that the frequency of sat-
isfactory clinical outcome by using mayo elbow 
performance score aft er elbow reconstruction 
using two plates in inverted Y confi guration for 
distal humeral intercondylar fracture is quite 
high. So, we recommend that elbow reconstruc-
tion by using two plates in inverted Y confi gu-
ration for distal humeral intercondylar fracture 
should be done routinely in our general practice 
in order to reduce the morbidity of our popula-
tion.
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