JMU

ISSN: 25978012 JURNAL MEDIKA UDAYANA, VOL. 15 NO.3, MARET, 20%

Jurnal Medika Udayana M)A | giRecToRY oF WO
LA SE6RNAES SINTA 3 T

Received 2026-01-24 Revision: 205-01-30Accepted:30-02-2026

DEMOGRAPHIC ANALYSIS OF ELBOW FRACTURE PATIENTS AT RSUP PROF. DR. .G.NG. NGOERAH

Made Bramantya Karna™, Jeanan Aulia Arifin %, Erfan Sanjaya®, Kadek Pramudya Agastya Kam&
Departemenof Orthopaedisand Traumatoloy
! Department of Orthopaedics andalimatology, Faculty of Medicine, Udayana University, RSUP Prof. Dr.
IGNG Ngoerah, Bali, Indonesia
’Medical Education Program, Faculty of Medicine, Udayana University
*0Orthopaedi@and Traumatology Resident, Faculty of Medicine, Udayana University, RSOFDRPr¢GNG
Ngoerah, Bali, Indonesia
(e-mail: eternalorthoudayana@gmail.cot62 8113891506

ABSTRACT

Background: Fractures around the elbow are common musculoskeletal injuries seen in emergency departments,
particularly due to both direchd indirect trauma mechanisms to the upper extremity. The elbow joint's complex
anatomy, involving the humeroulnar, humeroradial, and proximal radioulnar articulations, makes these fractures
prone to functional impairment if not managed appropriately.

Method: This retrospective descriptive study analyzes elbow fracture cases at RSUP Prof. Dr. .G.N.G. Ngoerah
between November 2024 and October 2025. The study focuses on patient demographics, fracture types
(open/closed), causes, and management strategies.

Results: A total of 51 patient records were included, with the majority being male (51%) and within-6% 15

age range (84.3%). Most fractures were closed (86.3%), with open fractures occurring in 13.7%. The most
frequent causes were unknown (88.2%),olettd by traffic accidents (11.8%). Common fracture locations
included olecranon, intercondylar humerus, and radial head. Most patients (80.4%) received open reduction
internal fixation (ORIF) using plate and screw. The findings highlight the importantomelf, accurate trauma
management, particularly for fractures requiring surgical intervention.

Conclusion: The study underscores the need for standardized protocols in emergency departments to improve
outcomes for patients with elbow fractures. Furtlesearch is suggested to assess-tenmg functional outcomes

and refine treatment strategies.
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1. INTRODUCTION bone weakness, such as osteopofoSisdowever, it is not
uncommon to encounter cases with unclear or unconfirmed
Fractures around the elbow are ofiehe most common  causes, especially in elderly patients or cases that arrive without
musculoskeletal injuries encountered in Emergency Departmeniginesseé.
(ED), particularly due to both direct and indirect trauma  The incidence oélbow fractures shows variation based on
mechanisms to the upper extremityThe elbow joint has a gender and age groups. Males ageeb45/ears are more likely
complex anatomical structure consisting of the humerquinato experience fractures due to higiergy trauma such as traffic
humeroradial, and proximal radioulnar articulations, makingaccidents and wostelated injuried.cd.Y On the other hand, the
injuries in this area prone to significant functional impairments iroup under 15 years old often experiences supracondylar
not handled quickly and properly. Generally, fractures around theumerus fractures due to falls while playirig2 Meanwhile,
elbow include olecranon fractures, radial head fractureatients over 64 years old are more susceptible to radial head or
supracondylar humerus fractures, and intercondylar humerusecranon fractures due to changes inebdensityo.6 .Y The
fractures:” These four locations have different biomechanicablivision of age groups into ngmoductive (<15 vyears),
characteristics and stability patterns, which influence treatmepkoductive (1564 years), and >64 years (Romoductive) is
choices in the ED as well as the definitive care phiase. important in orthopaedic epidemiology because it is directly
In the ED the most common causes of fractures around theslated to injury patterns and patient functional néeay.
elbow are traffic accidents (TAs) and falls, especially in the  From a morphological perspective, fractures around the
productive age grouf. High-energy trauma such as TAs more elbow can be categorized into closed fractures and open fractures.
frequently causes unstable or open fractures, whileet@fgy Open fractures require emergency management, including
trauma in no#produtive age groups may cause fractures due telebridement, stabilization, and antibiotic prophylaxis to prevent
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infection1* Meanwhile, closed fractures focus more on initialcharacteristic data were analyzed using a univariate approach. The
stabilization, as well as assessing deformities and vasculanivariate analysis aims to describe the distributicheofamples
status: 'Y Elbow stability is highly influenced by the complexity being studied, with a focus on variables such as age, gender, type
of the fragments and the involvement of the articular surface, s fracture, and the management performed. The univariate
initial assessment in the ED plays a significant role in determiningnalysis was carried out using the SPSS application.

treatment priorities. . 3 RESULTS

The choice of operative intervention for fractures around thBescriptive Analysis of Respondent Characteristics
elbow is highly varied and tailored to the type and pattern of th&able 1. Descriptive Analysis of Elbow Fracture Patient
fracture. Common techniques include opeduction internal Characteristics at RSUP Prof. Dr. LG.N.G.
fixation (ORIF) with miniplate, platandscrew (PS), and tension Ngoerah
band wirin BW), particularly for nenomminuted olecranon —
fractures. %JQ—Y \I/r\graf)articular )f/ractures such as intercondylar Charactenistics Frequency(n) (I(?/Srcentage

humerus fractures or certain radial head drast often require
ORIF as the primary choice to restore joint stabilty and Age (years)

function3 6.8 Meanwhile, some nadisplaced fractures can be <15 1 2,0
managed conservatively, but unstable fractures generally requir?[56 4 43 843
internal fixation to prevent elbow stiffness and giderm ~64 - 1?;7
dysfunctior? 6.9 .Y

In Indonesia, epidemiological data on fractures around theGender
elbow in emergency services is still limited, especially in national Male 26 51,0
referral hospitals. RSUP Prof. dr. I.G.N.G. Ngoerah, as a tertiaryremale 25 490

service center, receives variousuma cases from Bali and
Eastern Indonesia, making patient characteristic analysis in thid YP€ of Fracture
ED very important to improve triage quality, initial treatment CloseFracture 44 863
efficiency, and planning of orthopaedic resource needs. OpenFracture 7 137
Based on this background, this study aimsldscribe the
characteristics of patients with fractures around the elbow atCause ofFracture
RSUP Prof. dr. I.G.N.G. Ngoerah, including variables such asAccident 6 118
gender, causes of fractures, type of fracture (open/closed), aggnknown 45 882
groups, treatments provided, and fracture locatiohs. résults ,
are expected to serve as a foundation for developing moré-Ocation of Fracture
standardized acute care protocols and help improve the functional

outcomes of patients through timely management tailored toRadialHead+ Olecranol 9 17,6
clinical needs. RadialHead+ Proximal 8 157
IntercondylaHumerus 12 235
MATERIALS AND METHODS SupracondylaHumerus 4 78
The research articlétled "Description of Elbow Fracture —Olecranon 1 21,6
Patients at RSUP Prof. Dr. I.G.N.G. Ngoerah" is an observationaProximalRadius 1 2,0
study, specifically a retrospective descriptive study using DistalHumerus 5 9,8
secondary data obtained from RSUP Prof. Dr. I.G.N.G. NgoerahH dRadi 1 20
in Denpasar, covering the peridifdm November 1, 2024, to cadradiis -
October 31, 2025. This design was chosen because it can be usB#ocedureDone
to examine the distribution of disease occurrences or healtfORIF Miniplate + ORIF 6 11,8
problems based on characteristics. Case data were obtainedRIF TBW 2 39
retrospectively from patient medical recordsR&UP Prof. Dr. PR
[.G.N.G. Ngoerah in Denpasar for the period from November LORIFPmnmg 1 20
2024, to October 31, 2025, and then processed using SPSS wigRIFCCW 1 2,0
descriptive analysis  (distributive). This study recorded ORIFPS 41 804
characteristic data including age, gender, causes ofréatipe Based on Table 1, the age distribution of widoacture

of fracture, fracture location, and the treatments provided. Theatients at RSUP Prof. Dr. I.G.N.G. Ngoerah shows that the
sampling method used in this study was total sampling. In thjsroductive age group (364 years) is the most dominant, with 43

study, all orthopedic patient medical records that came to the Efatients (84.3%). The age group over 64 years is next, with 7
at RSUP Prof. Dr. 1.G.N.G. Ngoerah, which met thdugion  patients (13.7%), while the group under 15 years old tms th
criteria (eligible) and did not have any exclusion criteria, werdewest patients, with 1 patient (2.0%). This finding indicates that
included in the study, resulting in 51 samples. The patiemhost elbow fractures occur in individuals of productive age who

http://ojs.unud.ac.id/index.php/eum Page 15
doi:10.24843.MU.2025.\A1i3.F03



DEMOGRAPHIC ANALYSIS OF ELBOW FRACTURE
PATIENTS AT RSUP PROF. DR. I.G.N.G. NGOERAH

are generally more physically active, making them more prone wareful initial evaluation, adeqtea stabilization, and early
trauma, especially due to accidents and weldted actiities. mobilization to prevent complications such as joint stiffness,
The distribution based on gender shows a relativelwhich is the most common complication in elbow
balanced percentage between males and females. There werdra6tures.8 ,290
male patients (51.0%) and 25 female patients (49.0%), indicating In this study, the age distribution shows that the
that the incidence of elbow fractures is almost the same betwegfoductive age group (354 years) is the most dongint in
both genders, although slightly higher in males, which is likelythe cases, accounting for 84.3% of the total patients. The
related to exposure to physical activity or certain weldted  dominance of the productive age group can be understood as
risks. ' o _this age range represents the group with the highest activity
Looking at the type of fractures, the majority of patientSevel, both in work, transportation mobility, and physical
experienced closed fractures, with 44 patients (86.3%), whilgctivity. Exposure to higienergy trauma, especially traffic
open fractures were found in 7 patients (13.7%). Theaccidents and other mechanical trauma, is higher in this

predominance of closed fractures indicates that most injuries diﬁoup. The literature reports that highergy trauma is the
not involve open wounds or severe soft tissue damage, althou@ading cause of elbow fractures in adults, particularly in

open fractures remain serious injuries that require emergengysiq) intercondylar humes trauma and olecranon

management. fractures, which often require operative managerigi.
Basel on the cause of the fractures, most cases were causgls is relevant to the findings of this study, where the

Egr%?mugzn?owgemgﬁgirgs{:]éfwgﬁ dpear:'ltinz'sl'ggs?i{;)&m?gg (;gsgfiajont)l/ of patients in the hproductlve Ege agroup required
. ; ; urgical intervention using the ORIF technig@elY

patients (11.8%). Thg high nymber pf cases with unknown CaUSeS "0 the other hand, the elderly group (>64 years)

may be relat to patients arriving without complete information accounts for only 13.7% of the total cases. Although the

or limited documentation during initial management in the ED. . L o ;

Looking at fracture Ioca%i’ons the mogst common type o _um_b_er is sr_naller_, injuries in the geriatric populatlor_w have
fracture found was olecranon fract,ure with 11 patients (21.6% ignificant clinical implications. Most elbow fractures in the
followed by intercondgr humerus fractures with 12 patients . . : o
(23.5%) and a combination of radial head + olecranon fracturS nfdaitl:mr? WI'Itkh a htand |rrnp?ct, W?'Ch Iﬁi exacr?(;bartec(jj by d
with 9 patients (17.6%). Other fracture locations included radiaf° i t(') N ﬂe 0s igp? ostrs];., sa Colpi. a, a be uce
head + proximal ulna fractures (15.7%), supracondylar humerdgOteCtive Teliexes, n this population, poor bone
fractures (7.8%), distalimerus fractures (9.8%), proximal radius q“a"t-‘,/ often co_mpllcates mternal_flxanon procedures, s.o.the
fractures (2.0%), and isolated radial head fractures (2.0%). Ttﬁ’?er_ﬁ“’e teclrlmlque Imust b? adlusteqhto ensure suff|cr|]ent
distribution shows that injuries in the elbow joint are quite variedt@Pility to allow early 1mob| Ization without increasing the
with intrararticular fractures like intercondylar humerus being'iSK Of fixation failurec,'8 o
among the mogommon. The distribution based on gender in this study shows a

Based on the operative treatments provided, the majority §€@rly balanced pattern, with 51.0% males and 49.0%
patients underwent ORIF Plate and Screw (PS), with 41 patierfgMaes. This data indicates that elbow fractures are not
(80.4%), making it the most commonly used fixation techniquénjuries dominated by a particular gender. In the productive
for fractures around the elbow. Other procedures included tf@g€ group, males are slightly more exposed to risky
combination of ORIF Miniplate + ORIF PS for 6 patients activities and jobs that involve heavy equipment or high
(11.8%), tension band wiring (TBW) for 2 patients (3.9%), ORIFMobility. Meanwhile, in elderlyémales, fractures are often
pinning (2.0%), and ORIF CCW (2.0%). The predominance ogssociated with decreased bone density, which increases the
ORIF PS indicates that most fractures require strong stabilizatidigk of injury even with minimal trauma. This aligns kit

Iderly occur due to lovenergytrauma mechanisms, such

to restore elboviunction and prevent joint stiffness. the  global epidemiological  pattern  of  elbow
fracturesw,Y, 1Y
DISCUSSION Looking at the type of fractures, the majority of cases

Fractures around the elbow are one of the moswere closed fractures (86.3%), while open fractures
challenging upper extremity injuries in orthopaedic practiceaccounted for only 13.7%. The predominance of closed
due to the complex anatomy of the elbow and its critical roléractures indicates that seveseft tissue injuries were not
in the function of the upper extriim The elbow is a the majority in this population. However, open fractures in
ginglymoid  joint, involving three articulations: the elbow area are considered an orthopaedic emergency
humeroulnar, humeroradial, and proximal radioulnar, whicldue to the risk of infection, joint contamination, and soft
work harmoniously in flexiorextension as well as tissue damage, which often require aggressive ilgan
pronationsupination. The stability of the joint heavily relies (irrigation and debridement) along with stable fixation. The
on the integrig of the distal humerus, proximal ulna, radial principles for managing open fractures still follow the
head and the collateral ligament complex. Thereforeorthopaedic trauma guidelines, with the administration of
fractures in the elbow region are generally idrtéicular  initial antibiotics and comprehensive neurovascular
and carry a high risk of causing instability and ldegn  evaluation.t?
functional impairmentdd Optimal management requires

http://ojs.unud.ac.id/index.php/eum Page 16
doi:10.24843.MU.2025.\A1i3.F03



Made Bramantya Karnal*, Jeanan Aulia Arifin2, Erfan Sanjaya:
Kadek Pramudya Agastya Karna2

In this stuly, the cause of fractures was dominated bydistribution of patients is relatively balanced between males and
the "unknown" category (88.2%), while cases due to traffidfemales, with a slight male predominance (51.0%), consistent
accidents (TAs) made up only 11.8%. The high number ofvith the epidemiological pattern of musculoskeletal injuries in the
unknown causes is likely due to incomplete documentatioproductive age group.
of the patient's history during the emengy phase, The majority of cases were closed fractures (86.3%),
especially when patients arrive in severe pain, alterethdicating that most injuries arriving at the ER were not
consciousness, or when the medical team's priority iaccompanied by severe soft tissue damage causing opedswou
focused more on hemodynamic stabilization. HoweverThe most common cause of fractures fell under the "unknown"
according to the literature, traffic accidents remain thecategory (88.2%), likely reflecting limitations in documentation
presumed dominant causef elbow fractures in the during the emergency phase, although traffic accidents still appear
productive age grou@,’® Therefore, the findings of this to be a significant injury mechanism.

study more reflect limitations in medical record Based on fracture dations, intercondylar humerus
documentation rather than differences in epidemiologicafractures, olecranon fractures, and a combination of radial head
patterns. fractures emerged as the most dominant injury patterns. These

In terms of fracture locations, the recorded injuriesfindings reflect the common intaaticular elbow injuries
include olecranon fractures, radial head fracturestesulting from both direct and indirettauma. In terms of
intercondylar humerus fractures, and supracondylamanagement, surgery with ORIF using plate and screw (PS) was
humerus fractures. The variation in these locations reflecthie most frequently performed procedure (80.4%), underscoring
the spectrum of injuries commonly occurring in the elbowthat most elbow fractures arriving at the ER require internal
each with its own biomechanical chateristics. Olecranon stabilization to achieve anatomical restoratioth aiow for early
fractures, for example, often result from a direct mechanismmobilization.
such as impact on the proximal ulna or an indirect Overall, the findings of this study emphasize the
mechanism from sudden contraction of the tricepsmportance of emergency facility preparedness, the availability of
musclew,d Distal intercondylar humerus fractures aretrained orthopaedic staff, and standardized elbow fracture
complex intraarticular injuries that often require dual plate management protocols to prevent lbegn compltations, such
fixation to achieve anatomical stability and allow earlyas joint stiffness and upper extremity dysfunction.
mobilization.® ,YY Meanwhile, supracondylar humerus
fractures are more common in the pediatric population, buRecommendations
they can still occur in adults, particuladue to faltrelated There is a need to optimize human resources,
trauma with a flexed elboW, Y equipment, and service workflows in the Emergency Department,

From the operative aspect, this study shows that ORIparticularly during times of high patient volume, so that the
Plate and Screw (PS) is the most commonly used techniqimandling of elbow fracture cases can be done efficiently and
(80.4%). ORIF PS is the primary choice for ingndicular ~ promptly. Increasing the competence of medical personnel,
elbow fractures requiring rigicstability to allow early especially in applying Advanced Trauma Life Support (ATLS)
rehabilitation and minimize the risk of joint stiffne€s Xy  principles and the early management of musculoskeletal injuries,
Other techniques, such as TBW (tension band wiring)is crucial tomaintaining the quality of orthopaedic emergency
miniplate, pinning, and cable cerclage wiring (CCW), areservices.Further research is needed to assess thetdamg
used selectively according to the characteristics of th&unctional outcomes of elbow fracture patients, including
fracture. TBW, for example, is ideal for simple non evaluating the effectiveness of both operative andoperative
comminuted olecranon fracturésThe selection of fixation treatments, and thempact on work ability and the quality of life
methods also considers bone quality, the expected level of patients in the productive age group.
stability, and the need for postoperative mobilizat®&ri¥
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