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ABSTRACT

Background: Nonunion, a complication of fracture healing, can lead to patient morbidity.
Contributing factors include age, gender, fracture type, multiple fractures, infection, prolonged
nonsteroidal anti-inflammatory drug (NSAID) use, smoking, nutritional status, and history of
chronic disease. This study aims to determine the prevalence and characteristics of nonunion
antebrachial fractures at dr. Mohamad Soewandhie General Hospital Surabaya.

Methods: This retrospective descriptive study involved 111 patients. Data was gathered from
medical records treated at dr. Mohamad Soewandhie General Hospital Surabaya for antebrachial
fracture during 2021-2022. The study protocol obtained approvals from two local ethical committees.
Data included demographics, fracture characteristics, fracture type, multiple fractures, infection,
NSAID use, hypertension and diabetes history, smoking habits, and nutritional status by BMI
calculation.

Results: This study found a 24.3% prevalence of antebrachial nonunion fractures at dr. Mohamad
Soewandhie General Hospital Surabaya in 2021-2022, mostly in males (66.7%) aged 17-25
years (22.2%). Nonunion in antebrachial fractures is marked by high rates in closed (92.6%)
and single fractures (92.6%). Notably, infections (22.2%), smoking (7.4%), and hypertension
history (7.4%) are common contributors. Despite ideal BMI in many cases (44.4%), nonunion
still occurred.

Conclusions: The study conducted at dr. Mohamad Soewandhie General Hospital in Surabaya
revealed a high prevalence of antebrachial nonunion fractures at 24.3%, particularly among
young males. It was found that closed, single fractures were the most common type, with infections,
smoking, and a history of hypertension being significant contributing factors. Interestingly,
even individuals with an ideal BMI were still at risk for nonunion.
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INTRODUCTION

Nonunion can lead to significant morbidity in
patients following fracture management.' It can
be caused by multiple factors that disrupt normal
bone healing.” In addition to surgical factors,
external factors such as education level, envi-
ronmental conditions, and cultural beliefs can
also influence the possibility of complications and
overall outcomes following surgery.’

According to Schmal et al., nonunion

fracture complications pose a significant financial
burden, affecting approximately 1.9% of all frac-
ture-related complications. In 2019, the World
Health Organization (WHO) estimated that 440
million people experienced bone fractures. Ac-
cording to data from the 2018 Indonesian Basic
Health Research, 9.2% of fractures in Indonesia
resulted in disruption of daily activities. In East
Java, the prevalence of upper extremity injuries
was 32.3%.° Based on accident data in Indone-

sia, young male patients between the ages of 10
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and 15 who are involved in motorcycle accidents
have a high risk of sustaining an antebrachial frac-
ture. Nonunion management can lead to financial
burdens and long-term disability for the patient.?
Antebrachial nonunion fractures cause the greatest
reduction in a person's quality of life compared to
nonunion of other long bone fractures.® Nonunion
of the antebrachial results in functional and psy-
chosocial disabilities for the afflicted individual.”
This research aims to identify the contrib-
uting factors to complications, specifically nonunion
incidence, in the treatment of antebrachial fractures.
The study will focus on patients treated at dr. Mo-
hamad Soewandhie General Hospital Surabaya
between 2021 and 2022. The findings will aid in
developing strategies to prevent complications and

improve patient outcomes.

MATERIAL AND METHODS

Study Design and Sampling

This retrospective study focuses on patients who
were treated for antebrachial fractures at dr. Mo-
hamad Soewandhie General Hospital Surabaya in
the years 2021-2022. Data was collected from their
medical records and analyzed using a total sampling
technique. A total of 111 patient records were includ-
ed in the study. The study protocol was approved
by the ethical committee of dr. Mohamad Soe-

wandhie General Hospital Surabaya (No. 021/KE/
KEPK/2023) and the ethical committee of Ciputra
University (No. 048/EC/KEPK-FKUC/V1/2023).

Data Collection

This study was conducted by collecting medical
records of patients with antebrachial fractures who
received treatment at dr. Mohamad Soewandhie
General Hospital Surabaya between January
2021 and December 2022. The research and data
collection took place at the hospital's medical re-
cords archive from September to October 2023.
The collected data included patients' age, gender,
type of fracture, occurrence of multiple fractures,
infection, use of NSAIDs, history of hypertension
and diabetes, smoking habits, and nutritional status

measured by BMI calculation.

Data Analysis

The collected data was organized into a Microsoft
Excel spreadsheet and grouped accordingly. Next, it
was condensed into numerical values (represented
as percentages) and analyzed using SPSS version
25.0 (IBM SPSS Statistics, New York, USA).

RESULTS

A total of 111 patients with antebrachial fractures

were registered at dr. Mohamad Soewandhie

Prevalence of antebrachial fracture nonunionin
dr. Mohamad Soewandhie General Hospital Surabaya 2021-2022

= Nonunion = Union

Figure 1. Prevalence of antebrachial fracture union and non-union in dr. Mohamad Soewandhie General Hospital

Surabaya in 2021-2022
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General Hospital Surabaya from January 2021 to and 84 (75.7%) had union fractures. The distribution
2022. Of these, 27 (24.3%) had nonunion fractures of nonunion and union fractures can be seen in Figure 1.

Table 1. The distribution of characteristics among patients antebrachial fractures and nonunion antebrachial frac-
tures at dr. Mohamad Soewandhie General Hospital Surabaya in 2021-2022.

Patients with antebrachial fractures Patients with nonunion antebrachial

(n=111) fractures (n =27)

n % n %
Demographic data
Gender
Female 41 36.9 9 333
Male 70 63.1 18 66.7
Age group
Toddlers (aged 1-5 years) 4 3.6 2 7.4
Children (aged 6-11 years) 16 14.4 4 14.8
Early adolescents (aged 12-16 years) 20 18.0 4 14.8
Late teens (aged 17-25 years) 15 13.5 6 22.2
Early adulthood (aged 26-36 years) 9 8.1 1 3.7
Late adulthood (aged 36-45 years) 13 11.7 4 14.8
Early elderly (aged 45-55 years) 16 14.4 3 11.1
Late elderly (aged 55-65 years) 19 9 2 7.4
Senior (aged > 65 years) 8 7.2 1 3.7
Risk factors
Fracture type
Open fracture 11 9.0 2 7.4
Close fracture 101 91.9 25 92.6
Multiple fractures
Yes 61 55.0 2 7.4
No 50 45 25 92.6
Infection
Yes 35 31.5 6 22.2
No 76 68.5 21 77.8
Smoking habits
Yes 9 8.1 2 7.4
No 102 91.9 25 92.6
History of long-term NSAID use
Yes - -
No - -
History of diabetes
Yes - - 0 0
No - - 0 0
History of hypertension
Yes - - 2 7.4
No - - 25 92.6
Body Mass Index
Underweight - - 10 37.0
Ideal - - 12 44.4
Overweight - - 5 18.5
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The characteristics of patients with antebrachial
fractures and nonunion antebrachial fractures at dr.
Mohamad Soewandhie General Hospital Surabaya in
2021-2022 are presented in Table 1. Out of the 111
patients, 36.9% (41) were female and 63.1% (70)
were male. The majority of patients belonged to
the early adolescent age group (18.0%), while the
lowest number was observed in toddlers (3.6%).
Closed fractures were reported in 91.9% (101) of
patients. Multiple fractures were found in 55.0%
(61) of the antebrachial fractures. In 68.5% (76) of
these cases, the fractures were not accompanied by
any infections. Additionally, only a small percentage
of patients (8.1% or 9) with antebrachial fractures had
a history of smoking.

The majority of nonunion antebrachial
fractures occurred in males (66.7%) compared
to females (33.3%). Among the patients, those in
their late teens (22.2%) had the highest frequency
of fractures. Most of the fractures were closed
(92.6%), with only a small percentage (7.4%)
being multiple fractures. A large number (77.8%)
of the fractures were not accompanied by infec-
tion. Only 7.4% of the patients had a history of
smoking. Past medical records showed that 7.4%
of the patients had a history of hypertension or
were currently taking hypertension medication.
The distribution of nutritional status, based on
body mass index, was almost equal between un-
derweight patients (37.0%) and those with an
ideal weight (44.4%).

DISCUSSION

The present study examined 111 cases of ante-
brachial fractures, of which 27 (24.3%) result-
ed in nonunion and 84 (75.7%) achieved union.
These cases were retrospectively analyzed using
medical records from patients treated at dr. Mo-
hamad Soewandhie General Hospital Surabaya
during the period 2021-2022. The prevalence of
nonunion was notably higher in males (66.7%)
compared to females (33.3%). According to a
study conducted by Boussakri H et al. involving

21 patients with nonunion fractures, male pa-
tients were more likely to experience nonunion
in radius and ulna fractures compared to female
patients.®

In this study, only 2 patients (7.4%) de-
veloped multiple nonunion antebrachial fractures.
Research by Quan et al. involved studying 223
patients with nonunion fractures after limb sur-
gery. The study found that only a small percentage
(6.7%) of patients had multiple fractures, indi-
cating that multiple fractures are not a common
characteristic of nonunion fractures.” Based on
the research conducted by Mundi et al., open
fractures are considered a significant risk factor
for nonunion. The study revealed that open frac-
tures increase the risk of nonunion by 2.8 times
compared to closed fractures.!” In this study, we
found that nonunion fractures were more common
in closed fractures, with 25 out of 27 nonunion
fractures occurring in closed fractures of the ante-
brachial region.

Based on a study of 27 patients with
nonunion of antebrachial fracture treated at dr.
Mohamad Soewandhie General Hospital Sura-
baya during 2021-2022, the most common age
group affected was teenagers, with 6 patients
(22.2%) between the ages of 17 and 25. In con-
trast, only 1 patient (3.7%) was in the early-adult
age group (26-35 years old) and 1 patient (3.7%) was
elderly (over 65 years old). The age of patients upon
arrival for treatment was categorized according
to the age group classification of the Indonesian
Ministry of Health: toddlers, children, early ado-
lescence, late teens, early adulthood, late adulthood,
early elderly, late elderly, and seniors.’ The ages
of the patients ranged from 2 years to 78 years.
The average age was 28.33 years, and the median
age was 24. Research by Mills et al. suggests that
the rate of nonunion fractures decreases as age
increases, with the risk of nonunion fractures of
teenagers and young adults around 9%."

In the study, six out of 27 patients
(22.2%) with nonunion antebrachial fractures

had an infection. According to Brinker et al.,
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19% of the 211 patients with nonunion of an-
tebrachial fractures had an infection.!? Infection
can disrupt normal bone healing processes leading
to problems such as bone lysis, necrosis, festering,
and mechanical complications, especially concerning
the stability of implants in areas with loose fractures.®
As aresult, infection is a significant biological risk
factor that contributes to the development of non-
union.'?

Smoking compromises bone health by
decreasing bone mineral density. It also ele-
vates carbon monoxide levels in the bloodstream,
hindering hemoglobin's ability to bind oxygen ef-
fectively. Consequently, damaged tissues receive
less oxygen, impeding their healing process.” In
research, among 27 patients, only two (7.4%) who
experienced nonunion were found to be smokers.
This observation may be attributed to the fact that
the majority of the patients were young children
and teenagers, making it challenging to evaluate
smoking habits in the population. This is in contrast
to the findings of Sanjay and Shanthappa, where
only three patients aged 22-30 years were found to
be smokers.'*

According to a study conducted by
Heath et al., patients with obesity may expe-
rience union faster. In this study, 10 patients
(37%) were underweight, 12 patients (44.4%)
had a healthy weight, and 5 patients (18.5%) were
severely overweight. Body mass index can be
used to assess nutritional status, with a low BMI
indicating an increased risk of falls and fractures.'
Ensuring adequate nutrition is crucial as it impacts
bone density, specifically where collagen provides
the framework for cells like fibroblasts and osteo-
blasts. Additionally, BMP acts as precursor cells
for bone formation during the healing process of
fractures, contributing to callus formation.'®

A previous study in Taiwan conducted
by Wu et al. found that hypertension is strongly
associated with an increased risk of nonunion."”
The prevalence of hypertension among patients with
antebrachial fracture nonunion at dr. Mohamad So-

ewandhie General Hospital Surabaya who received

treatment in 2021-2022 was 7.4% (2 patients). This
low prevalence may be attributed to the age group
in which the nonunion predominantly occurred.
According to the Centers for Disease Control and
Prevention's prevalence data, hypertension increases
with age. The prevalence is 22.4% in adults aged 18-
39, 54.5% in the group aged 40-59 years, and 74.5%
in seniors aged > 60 years.'®

The development of diabetes mellitus,
particularly characterized by an abnormal immune
response, significantly affects the healing process
of bone fractures.”” Diabetes significantly im-
pacts bone metabolism and the healing process,
potentially leading to impaired healing and
increased risks of complications in fractured
bones, as suggested by a prior study conducted
by Gortler et al.?” In this study, none of our pa-
tients with antebrachial fracture nonunion had a
previous diagnosis of diabetes before surgery.

Additionally, a study by George et al.
discovered that the utilization of non-selective
NSAIDs, COX-2 inhibitors, and long-term opioid
therapies (before fracture occurrence) raises the
risk of nonunion.?' However, this research did
not find any instances of long-term NSAID use
in cases of nonunion antebrachial fractures. It
was difficult to assess the history of long-term
NSAID use as it was not present in any of our
patients. Therefore, a more extensive and diverse
population should be included in further cohort
studies to obtain conclusive results.

CONCLUSION

The incidence of antebrachial nonunion fracture
at dr. Mohamad Soewandhie General Hospital
Surabaya from 2021 to 2022 was 24.3%. Risk
factors associated with an increased incidence of
nonunion included male gender, early adolescence,
infection, and closed fractures. Factors with no
significant impact on nonunion occurrence included
the presence of multiple fractures, nutritional status,
smoking history, hypertension history, diabetes his-
tory, and NSAID use.

This is an open access article under the CC BY-NC-SA license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License


https://creativecommons.org/licenses/by-nc-sa/4.0/

22

Monica, et al./ JOINTS (Journal Orthopaedi and Traumatology Surabaya) April 2024; 13(1): 17-23

ACKNOWLEDGMENTS

Praise be to God, for through His Grace, we were

able to finish this research. We are very grateful to

all the lecturers who have helped and guided us in

this research. Thank you also to dr. Mohamad

Soewandhie General Hospital Surabaya who

helped in collecting the research data.

FUNDING

This research did not receive any specific grant

from funding agencies in the public, commercial,

or not-for-profit sectors.

REFERENCES

1.

Nicholson J, Makaram N, Keating J, Simp-
son A. Fracture nonunion in long bones: A
literature review of risk factors and surgical
management. Injury 2020;52(Suppl 2):S3-
11.

Solichin I, Merthana PE, Pradana FH,
Dwiputra NH. A lifelong story: a case report
of a successfully treated femoral shaft-in-
fected nonunion. J Orthop Traumatol In-
dones 2020;3(2):23-8.

Khalid SI, Maasarani S, Nunna RS, Shanker
RM, Cherney AA, Smith JS, et al. Associ-
ation between social determinants of health
and post-operative outcomes in patients un-
dergoing single-level lumbar fusions. Spine
2020;46(9):E559-65.

Schmal H, Brix M, Bue M, Ekman A, Ferrei-
ra N, Gottlieb H, et al. Nonunion — consen-
sus from the 4th annual meeting of the Dan-
ish Orthopaedic Trauma Society. EFORT
Open Rev 2020;5(1):46-57.

Kementerian Kesehatan Republik Indo-
nesia. Riset kesehatan dasar [Basic health
research]; RISKESDAS results 2018 [In-
ternet]. Jakarta: Badan Penelitian dan
Pengembangan Kesehatan; 2018.
Srinivasan RC,HutsonRL, Richard MJ. Fore-
arm nonunion: characterization and manage-
ment. J] Hand Surg 2020;45(11):1055-64.
Dimartino S, Pavone V, Carnazza M, Cuf-
faro ER, Sergi F, Testa G. Forearm fracture
nonunion with and without bone loss: an
overview of adult and child populations. J
Clin Med 2022;11(14):4106.

Boussakri H, Elibrahimi A, M. Bachiri,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Elidrissi M, Shimi M, Abdelmajid Elmrini.
Nonunion of fractures of the ulna and radi-
us diaphyses: clinical and radiological re-
sults of surgical treatment. Malays Orthop J
2016;10(2):27-34.

Quan K, Xu Q, Zhu M, Liu X, Dai M. Anal-
ysis of risk factors for nonunion after sur-
gery for limb fractures: a case-control study
of 669 subjects. Front Surg 2021;8:754150.
Mundi R, Axelrod D, Heels-Ansdell D,
Chaudhry H, Ayeni OR, Petrisor B, etal. Non-
union in patients with tibial shaft fractures:
is an early physical status associated with
fracture healing? Cureus 2020;12(4):e7649.
Mills LA, Aitken SA, Simpson AHRW.
The risk of nonunion per fracture: current
myths and revised figures from a popula-
tion of over 4 million adults. Acta Orthop
2017;88(4):434-9.

Brinker MR, Macek J, Laughlin M, Dunn
WR. Utility of common biomarkers for di-
agnosing infection in nonunion. J Orthop
Trauma 2021;35(3):121-7.

Hernigou J, Schuind F. Tobacco and bone
fractures: A review of the facts and issues
that every orthopaedic surgeon should know.
Bone Jt Res 2019;8(6):255-65.

Sanjay N, Shanthappa AH. Effect of smok-
ing on the healing of tibial shaft frac-
tures in a rural Indian population. Cureus.
2022;14(3):e23018.

Heath D, Momtaz D, Ghali A, Salazar L,
Gibbons S, Hogue G. Obesity increases time
to union in surgically treated pediatric frac-
ture patients. ] Am Acad Orthop Surg Glob
Res Rev 2022;6(1):¢21.00185.

Meesters D, Wijnands K, Brink P, Poeze
M. Malnutrition and fracture healing: are
specific deficiencies in amino acids import-
ant in nonunion development? Nutrients.
2018;10(11):1597.

Wu KJ, Li SH, Yeh KT, Chen IH, Lee RP,
Yu TC, et al. The risk factors of nonunion af-
ter intramedullary nailing fixation of femur
shaft fracture in middle age patients. Medi-
cine. 2019;98(29).

Ostchega Y, Fryar CD, Nwankwo T, Nguyen
DT. Hypertension prevalence among adults
aged 18 and over: United States, 2017-2018.
2020:234.

Takahara S, Lee SY, Igarashi T, Oe K, Fukui
T, Okumachi E, et al. Altered expression of
microRNA during fracture healing in diabet-
ic rats. Bone Jt Res. 2018;7(2):139-47.
Gortler H, Rusyn J, Godbout C, Chahal J,
Schemitsch EH, Nauth A. Diabetes and heal-
ing outcomes in lower extremity fractures: a
systematic review. Injury. 2018;49(2):177-83.

This is an open access article under the CC BY-NC-SA license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License


https://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.1016/j.injury.2020.11.029
https://doi.org/10.1016/j.injury.2020.11.029
https://doi.org/10.1016/j.injury.2020.11.029
https://doi.org/10.1016/j.injury.2020.11.029
https://doi.org/10.1016/j.injury.2020.11.029
https://journal.indonesia-orthopaedic.org/index.php/j-paboi/article/view/118
https://journal.indonesia-orthopaedic.org/index.php/j-paboi/article/view/118
https://journal.indonesia-orthopaedic.org/index.php/j-paboi/article/view/118
https://journal.indonesia-orthopaedic.org/index.php/j-paboi/article/view/118
https://journal.indonesia-orthopaedic.org/index.php/j-paboi/article/view/118
https://doi.org/10.1097/brs.0000000000003829
https://doi.org/10.1097/brs.0000000000003829
https://doi.org/10.1097/brs.0000000000003829
https://doi.org/10.1097/brs.0000000000003829
https://doi.org/10.1097/brs.0000000000003829
https://doi.org/10.1097/brs.0000000000003829
https://doi.org/10.1302/2058-5241.5.190037
https://doi.org/10.1302/2058-5241.5.190037
https://doi.org/10.1302/2058-5241.5.190037
https://doi.org/10.1302/2058-5241.5.190037
https://doi.org/10.1302/2058-5241.5.190037
https://repository.badankebijakan.kemkes.go.id/id/eprint/3514
https://repository.badankebijakan.kemkes.go.id/id/eprint/3514
https://repository.badankebijakan.kemkes.go.id/id/eprint/3514
https://repository.badankebijakan.kemkes.go.id/id/eprint/3514
https://repository.badankebijakan.kemkes.go.id/id/eprint/3514
https://doi.org/10.1016/j.jhsa.2020.05.030
https://doi.org/10.1016/j.jhsa.2020.05.030
https://doi.org/10.1016/j.jhsa.2020.05.030
https://doi.org/10.3390/jcm11144106
https://doi.org/10.3390/jcm11144106
https://doi.org/10.3390/jcm11144106
https://doi.org/10.3390/jcm11144106
https://doi.org/10.3390/jcm11144106
https://doi.org/10.5704%2FMOJ.1607.006
https://doi.org/10.5704%2FMOJ.1607.006
https://doi.org/10.5704%2FMOJ.1607.006
https://doi.org/10.5704%2FMOJ.1607.006
https://doi.org/10.5704%2FMOJ.1607.006
https://doi.org/10.5704%2FMOJ.1607.006
https://doi.org/10.3389%2Ffsurg.2021.754150
https://doi.org/10.3389%2Ffsurg.2021.754150
https://doi.org/10.3389%2Ffsurg.2021.754150
https://doi.org/10.3389%2Ffsurg.2021.754150
https://doi.org/10.7759/cureus.7649
https://doi.org/10.7759/cureus.7649
https://doi.org/10.7759/cureus.7649
https://doi.org/10.7759/cureus.7649
https://doi.org/10.7759/cureus.7649
https://doi.org/10.1080/17453674.2017.1321351
https://doi.org/10.1080/17453674.2017.1321351
https://doi.org/10.1080/17453674.2017.1321351
https://doi.org/10.1080/17453674.2017.1321351
https://doi.org/10.1080/17453674.2017.1321351
https://doi.org/10.1097/bot.0000000000001925
https://doi.org/10.1097/bot.0000000000001925
https://doi.org/10.1097/bot.0000000000001925
https://doi.org/10.1097/bot.0000000000001925
https://doi.org/10.1302/2046-3758.86.bjr-2018-0344.r1
https://doi.org/10.1302/2046-3758.86.bjr-2018-0344.r1
https://doi.org/10.1302/2046-3758.86.bjr-2018-0344.r1
https://doi.org/10.1302/2046-3758.86.bjr-2018-0344.r1
https://doi.org/10.7759%2Fcureus.23018
https://doi.org/10.7759%2Fcureus.23018
https://doi.org/10.7759%2Fcureus.23018
https://doi.org/10.7759%2Fcureus.23018
https://doi.org/10.5435%2FJAAOSGlobal-D-21-00185
https://doi.org/10.5435%2FJAAOSGlobal-D-21-00185
https://doi.org/10.5435%2FJAAOSGlobal-D-21-00185
https://doi.org/10.5435%2FJAAOSGlobal-D-21-00185
https://doi.org/10.5435%2FJAAOSGlobal-D-21-00185
https://doi.org/10.3390%2Fnu10111597
https://doi.org/10.3390%2Fnu10111597
https://doi.org/10.3390%2Fnu10111597
https://doi.org/10.3390%2Fnu10111597
https://doi.org/10.3390%2Fnu10111597
https://doi.org/10.1097%2FMD.0000000000016559
https://doi.org/10.1097%2FMD.0000000000016559
https://doi.org/10.1097%2FMD.0000000000016559
https://doi.org/10.1097%2FMD.0000000000016559
https://doi.org/10.1097%2FMD.0000000000016559
https://www.cdc.gov/nchs/data/databriefs/db364-h.pdf
https://www.cdc.gov/nchs/data/databriefs/db364-h.pdf
https://www.cdc.gov/nchs/data/databriefs/db364-h.pdf
https://www.cdc.gov/nchs/data/databriefs/db364-h.pdf
https://doi.org/10.1302/2046-3758.72.bjr-2017-0082.r1
https://doi.org/10.1302/2046-3758.72.bjr-2017-0082.r1
https://doi.org/10.1302/2046-3758.72.bjr-2017-0082.r1
https://doi.org/10.1302/2046-3758.72.bjr-2017-0082.r1
https://doi.org/10.1016/j.injury.2017.11.006
https://doi.org/10.1016/j.injury.2017.11.006
https://doi.org/10.1016/j.injury.2017.11.006
https://doi.org/10.1016/j.injury.2017.11.006

Monica, et al./ JOINTS (Journal Orthopaedi and Traumatology Surabaya) April 2024; 13(1): 17-23 23

21. George MD, Baker JF, Leonard CE, Meh-
ta S, Miano TA, Hennessy S. Risk of non-
union with nonselective NSAIDs, COX-2
Inhibitors, and opioids. J Bone Jt Surg.
2020;102(14):1230-8.

This is an open access article under the CC BY-NC-SA license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License


https://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.2106/jbjs.19.01415
https://doi.org/10.2106/jbjs.19.01415
https://doi.org/10.2106/jbjs.19.01415
https://doi.org/10.2106/jbjs.19.01415
https://doi.org/10.2106/jbjs.19.01415

