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Abstract

Objective. This scoping review aims to contribute a descrip-
tive analysis of the craniomaxillofacial trauma (CMF trauma)
literature in low- and middle-income countries (LMICs) to
identify knowledge gaps, direct future research, and inform

policy.

Data Sources. PubMed/MEDLINE, Cochrane Review, EMBASE,
ClinicalTrials.gov, and Google Scholar from January I, 2012 to
December 10, 2023.

Review Methods. The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Extension for
Scoping Reviews (PRISMA-ScR) guided reporting, and the
PRISMA flowchart documented database searches. Specific,
predefined search terms and inclusion criteria were used for
screening, and the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) checklist
was used for quality assessment. The search yielded 54
articles, with 13 meeting the inclusion criteria. Key findings
were summarized and divided into 7 categories.

Results. There were 10,420 patients (7739 [74.3%] male, 268|
[25.7%] female) with a male-to-female ratio of 2.9:1. The
mean peak age of incidence of CMF trauma was 30.8 years,
ranging from 20 to 40 years. Road traffic accidents were the
leading cause (60.4%), followed by assault (27.2%) and falls
(12.2%). The most common injuries were soft tissue injury
(31.7%), isolated mandibular fracture (22.8%), and isolated
middle-third of mandible fracture (18.1%). The most
common treatments were closed reduction and immobiliza-
tion (29.5%), conservative management (27.6%), and open
reduction and internal fixation (19.6%). Most patients
(77.8%) experienced a treatment delay due to a lack of
fixation materials (54.8%) or surgeon unavailability (35.7%).

Conclusion. CMF trauma remains a significant cause of global
morbidity, yet there remains a lack of high-quality, CMF
trauma-specific data in LMICs. Country-specific investiga-
tions are required to enhance knowledge and inform novel

interventions. Implementing policy change must be
community-specific and account for unique cultural bar-
riers, attitudes, and behaviors to maximize patient care
outcomes.

'Department of Otolaryngology—Head and Neck Surgery, University of
Arizona College of Medicine—Tucson, Tucson, Arizona, USA

2Department of Otolaryngology—Head and Neck Surgery, Mayo Clinic
Jacksonville, Jacksonville, Florida, USA

*Department of Otolaryngology—Head and Neck Surgery, Massachusetts
Eye and Ear, Harvard Medical School, Boston, Massachusetts, USA
“Department of Otolaryngology—Head and Neck Surgery, Warren Alpert
Medical School at Brown University, Providence, Rhode Island, USA
*Department of Otolaryngology—Head and Neck Surgery, American
University of Beirut Medical Center, Beirut, Lebanon

®Department of Otolaryngology—Head and Neck Surgery, Medical Business
Company Hospital, Kigali, Rwanda

"Department of Otolaryngology—Head and Neck Surgery, University
Teaching Hospital of Kigali, Kigali, Rwanda

8Department of Otolaryngology-Head and Neck Surgery, University
Hospital of Port-au-Prince, Port-au-Prince, Haiti

°Division of Facial Plastic and Reconstructive Surgery, Department of
Otolaryngology—Head and Neck Surgery, Usmanu Danfodiyo University/
Teaching Hospital, Sokoto, Nigeria

"%Division of Facial Plastic and Reconstructive Surgery, Department of
Otolaryngology—Head and Neck Surgery, University of California, Davis,
Sacramento, California, USA

"Division of Facial Plastic and Reconstructive Surgery, Department of
Otolaryngology—Head and Neck Surgery, Massachusetts Eye and Ear,
Harvard Medical School, Boston, Massachusetts, USA

This article was presented at the AAO-HNSF 2024 Annual Meeting & OTO
EXPO; September 28 to October |, 2024; Miami Beach, Florida.

Scoping Review Registration: The protocol has been registered on the Open
Science Framework and can be accessed at the following link: https://osf.io/
eqgc

Corresponding Author:

Zachary Elwell, MD, Department of Otolaryngology—Head and Neck
Surgery, University of Arizona College of Medicine—Tucson, 1501 North
Campbell Avenue, PO Box 245074, Tucson, AZ 85724, USA.

Email: zaelwell@arizona.edu

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and
distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.


http://orcid.org/0000-0002-0184-127X
http://orcid.org/0000-0003-3002-7071
http://orcid.org/0000-0001-5206-1401
http://orcid.org/0009-0008-7206-152X
http://orcid.org/0000-0001-8358-1872
http://orcid.org/0000-0002-5426-1420
http://orcid.org/0009-0008-4624-4779
http://orcid.org/0000-0002-8658-8647
http://orcid.org/0000-0002-7786-7812
http://ClinicalTrials.gov

2 of 26

0TO Open

Keywords

craniomaxillofacial trauma, global health, global surgery, low-
and middle-income countries, low-resource settings

Received April 7, 2024; accepted July 30, 2024.

All Trauma Burden of Disease in Low- and
Middle-income Countries (LMICs)

The objective of this article is to contribute a compre-
hensive descriptive analysis of the available literature
focused on the management of craniomaxillofacial
trauma (CMF trauma) in LMICs. We structured this
analysis into 7 categories to best describe the state of
CMF trauma care in LMICs, identify knowledge gaps,
direct future research, and inform policy. We conducted
our analysis as a scoping review, a literary tool that
provides an overview of the current evidence on a specific
topic.! Before beginning our discussion of the CMF
trauma literature, it is helpful first to review the burden of
all traumatic injuries within the context of LMICs.

Traumatic injuries and violence are responsible for an
estimated 4.4 million deaths worldwide, making up nearly
8% of all deaths annually and 11% of years of potential
healthy life lost.>*® Relative to traditional global health
priorities such as the infectious diseases human immuno-
deficiency virus/acquired immunodeficiency syndrome
(HIV/AIDS), malaria, and tuberculosis (TB), the number
of deaths due to trauma and violence exceeds the number
of deaths from HIV/AIDS, malaria, and TB combined by
over 1.5 times (Table 1).*® Of the 4.4 million annual
deaths from injury and violence, 1.35 million (30.7%) are
due to road traffic accidents (RTAs).” Strikingly, 93% of
the world's fatalities from RTAs occur in LMICs, despite
these countries only having 60% of the world's vehicles.’
World Health Organization data further illustrates this
disparity with a road traffic death rate of 27/100,000
people in Africa compared to 15-18/100,000 people in the
Eastern Mediterranean, Western Pacific, Southeast Asia,
and the Americas, and 7/100,000 people in Europe.®

In addition to the effect on health and well-being, RTAs
result in a staggering economic impact, primarily due to their
disproportionately high prevalence among young people.
Three of the top 5 causes of death among people aged 5 to 29
years are injury-related, specifically RTAs, homicide, and
suicide.>* RTAs were the sixth leading cause of disability-
adjusted life years in 2019 and cost most countries 3% of their
gross domestic product (GDP). Additionally, nearly 1 billion
people sustain injuries in RTAs that require health care.””!!
For every death from trauma, 20 to 50 nonfatal injuries result
in permanent disability, causing an irreparable impact on
quality of life, productivity, and financial security.”!'!"!?

CMF Trauma Burden of Disease in LMICs

CMF trauma represents a significant subset of traumatic
injuries. Within LMICs, it is difficult to describe the

Table 1. WHO Data on Mortality Related to Injury and Violence,
HIV/AIDS, Malaria, and TB**”

Estimated number of

Cause of death deaths (2021)

Injury and violence® 4,400,000°
HIV/AIDS 650,000
Malaria 619,000
TB 1,600,000
HIV/AIDS, malaria, TB combined 2,869,000

Abbreviations: HIV/AIDS, human immunodeficiency virus/acquired immu-
nodeficiency syndrome; TB, tuberculosis.

*Three of the top 5 causes of injury-related death for people aged 5 to 29
years are road traffic injuries, homicide, and suicide.'3¢

POf the 4.4 million annual deaths due to injury and violence, 1.35 million are
due to road traffic accidents.>*”

incidence, prevalence, and years of potential life lost due
to disability (YLDs). The Lancet's 2019 Global Burden of
Disease (GBD) study provides objective data on injury
mechanisms, including transport, intentional, and unin-
tentional injuries.® However, further granularity of the
types of injuries sustained is unavailable. A 2017 study by
Lalloo et al utilized the results of the GBD 2017 to
estimate the global incidence, prevalence, and YLDs of
facial fracture due to falls at 98/100,000, 23/100,000, and
2/100,000, respectively, with the highest concentration in
Central Europe.'* While this is one of the only studies
providing estimates of incidence, prevalence, and YLDs
derived from GBD data, it is necessary to note that these
estimates are from falls alone as the mechanism of facial
fracture. Based on GBD 2019 data, the burden of disease
from injury due to falls is concentrated among people
aged 60 to 74 years, accounting for the distribution of this
population in Central Europe. Most CMF injuries
resulting in facial fractures in LMICs are due to RTAs
and interpersonal violence, which are more prevalent
among a younger demographic.>>7%13

In addition to limited estimates of the incidence and
prevalence of CMF trauma in LMICs, large-scale multi-
site trauma registries with broad geographic coverage are
rare.!® As such, there is limited data on the burden of
CMF trauma in LMICs. A 2022 study by Chokotho
et al provided epidemiology of adult trauma injuries in
Malawi, utilizing data from a multisite trauma registry
within the country. For all trauma cases (n = 49,241) from
September 2018 to March 2020, 3447 (7%) were to the
head and neck, and 3939 (8%) were to the face.'® Patients
aged 15 to 30 comprised nearly 50% of the study
population.'® The most common mechanism of injury
was RTAs. Most trauma patients sustained a delay in
care, which resulted in higher acuity presentations and
poorer outcomes.'® This study further quantifies the
burden of CMF trauma in Malawi. However, this study
is limited to all trauma and does not offer insight into
CMF trauma specifically. Clinical investigations of the
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burden of CMF trauma independent of other forms of
trauma remain rare.

Access to CMF Trauma Care in LMICs

Access to safe, affordable surgical and anesthesia care is
imperative to CMF trauma treatment. In 2015, Alkire
et al published a modeling study in The Lancet investi-
gating access to surgical care globally.!” They modeled
access to surgical services in 196 countries considering 4
key factors: timeliness, surgical capacity, safety, and
affordability.'” The study found that at least 4.8 billion
people cannot access surgical care.'” Further, more than
95% of people in South Asia and central, eastern, and
western sub-Saharan Africa do not have access to care,
whereas less than 5% of the population in Australia, high-
income North America, and Western Europe lack access.'’
Most of the world's population does not have access to
surgical care, and when available, access to surgery is
inequitably distributed.!” This severe gap in access to
surgical care applies to patients with CMF trauma.

Methods

A comprehensive electronic literature review was per-
formed using English-language publications investigating
CMF trauma in LMICs. The authors adopted the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews (PRISMA-
ScR) checklist to guide reporting on this topic. Readers
may review the specific checklist used for this investigation
in the Supplemental Materials, available online.

Specific search terms were used to identify articles on our
selected topic. The complete list of terms is as follows:
CMF trauma, CMF, low- and middle-income, low- and
middle-income countries, LMIC, low-income, low-income
countries, LIC, middle-income, middle-income countries,
MIC, low resource, low-resource setting. Specific keyword
inputs were utilized, and all associated search permutations
were organized by their associated databases, which readers
may find in the CMF Trauma Database Search table in the
Supplemental Materials, available online.

Inclusion and exclusion criteria were adopted to screen
publications identified by keyword search that fit the
objectives of our investigation. The inclusion criteria are as
follows: all full-text studies completed by authors from
high-income countries (HICs)/LMICs, study populations
must consist of adult patients >18 years old, study
populations must consist of patients from nations classified
as low-income countries (LICs)/LMICs as defined by the
World Bank economic classification criteria 2023 (WBECC
2023),'® studies must be published in electronic, peer-
reviewed, English-language journals, studies must focus on
CMF trauma specifically, studies must provide informa-
tion on any 1 of the following components: the epide-
miology, most common causes, and/or barriers to CMF
trauma care in LMICs, specialist surgical workforce
density, training, and education in LMICs, quantification

of CMF trauma case volume, perioperative morbidity,
mortality, or postoperative outcomes in LMICs, quantifi-
cation of the financial burden of CMF trauma in LMICs,
and quantification of the operative capacity dedicated to
CMF trauma in LMICs.

The exclusion criteria are as follows: studies including
any individual <17.99 years old, studies including patients
from LICs/LMICs presenting to upper middle-income
countries (UMIC)/HIC centers for CMF trauma care as
defined by the WBECC 2023,'® studies conducted at
UMIC/HIC institutions as defined by the WBECC
2023,'® editorials and commentaries, studies investigating
operative or clinical techniques/interventions, studies
published in the non-English language literature, studies
not published in peer-reviewed journals (including doc-
toral theses published in non-peer-reviewed university
databases), studies investigating non-CMF trauma in
HICs/LMICs, studies without a clear definition of CMF
trauma, studies on HIC-LMIC partnerships not focused
on CMF trauma, studies that did not contain a complete
abstract or full-text article with complete datasets, and
studies that are inaccessible due to faulty websites,
domains, or inaccessible repositories.

A comprehensive search of the electronic, English-
language literature was completed from January 1, 2012,
to December 10, 2023. Our initial database search identified
a total of 54 records from the following sources: PubMed/
MEDLINE (n=9), Cochrane Review (n=0), EMBASE
(n=12), ClinicalTrials.gov (n=0), and Google Scholar
(n = 33). Of these 54 articles, we removed 3 duplicates before
screening. Next, 51 articles underwent first-round title and
abstract screening, excluding 32 articles that did not fulfill
the inclusion and exclusion criteria. The remaining 19
articles underwent second-round full-text review, excluding
6 articles that did not satisfy the inclusion and exclusion
criteria or the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) checklist(s) as a guide-
line for quality of evidence.'” Thirteen articles met the
inclusion criteria and contained high-quality evidence based
on the STROBE checklist(s).'” We reviewed the references
sections of articles passing the first and second rounds of
screening to identify additional studies to include. However,
we identified no new manuscripts that met the inclusion and
exclusion criteria. The authorship team developed and
reviewed this research protocol and illustrated the process
using the PRISMA-2020 flow diagram for systematic
reviews (Figure 1). Table 2 summarizes the 13 included
publications in chronological order and reports their level of
evidence, study subjects, study design, key findings, and the
associated Global Surgery 2030 core indicators that best
correspond with each investigation.”*

Results

To summarize the findings of the 13 articles meeting inclusion
criteria, reported data from each study was reviewed and
organized into 7 broad categories: demographics, etiology
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Figure |. Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 flow diagram. CMF, craniomaxillofacial; HIC,
high-income countries; LMIC, low- and middle-income countries; UMIC, upper middle-income countries.

and complicating factors affecting trauma, injuries, treatment,
outcomes, barriers to care, and finance. A composite table
was created to summarize and compare the published
literature on CMF trauma in LMICs (Table 2).

Demographics

Eight studies (61.5%) reported demographic information
(Table 3). The composite number of trauma patients was
n = 10,420 with 7739 (74.3%) males, 2681 (25.7%) females,
and a male-to-female ratio of 2.9:1. The mean peak age of
incidence of CMF trauma is 30.8 years with a range of
20 to 40 years. Three studies (23.1%) reported the
socioeconomic status (SES) of CMF trauma victims
with SES strata defined by different criteria. These
include high, intermediate, or low SES, literate versus il-
literate populations, and income stratified across 4 SES

categories. Overall, Olusanya et al reported that 140
(54.1%, n=259) patients were of intermediate SES, and
109 (42.0%, n=259) patients were of low SES.?! Davé
et al reported that, among 4 countries (Nepal, Rwanda,
Sierra Leone, and Uganda), 684 (48.0%, n = 1423) patients
were illiterate.” Stanford-Moore et al found that 21 (38.9%,
n=>54) and 28 (51.9%, n=54) patients with CMF trauma
were listed as SES category 2 and 3, respectively.”” An
additional indirect indicator of SES is the location of CMF
trauma. Three studies (23.1%) reported on the location of
trauma, with 1130 (65.5%, n=1726) incidences of CMF
trauma occurring in rural areas.

Etiology and Complicating Factors Affecting Trauma

Five studies (38.5%) report on the etiology of trauma
(Table 4). The most common cause of CMF trauma was
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RTA, affecting 4769 (60.4%, n = 7897) patients across 4
studies.?!?>?3% The article by Gurung et al reported
exclusively on RTAs and was, therefore, excluded from
this calculation because it falsely inflated the proportion
of patients affected by RTAs.® The second most common
cause of CMF trauma was assault, involving 2148 (27.2%,
n = 7897) patients across 4 studies.>'****-*° The third and
fourth most common causes of CMF trauma were falls
and other causes of trauma, affecting 71 (12.2%, n = 580)
and 23 (4.0%, n=580) patients, respectively.!?>*
Additionally, 3 studies (23.1%) reported on complicating
factors affecting the etiology of trauma (Table 4).
Specifically, 614 (44.9%, n=1369) CMF trauma victims
across 2 studies were not wearing a seat belt or
helmet.?"?® Further, 219 (15.4%, n = 1423) CMF trauma
victims across 3 studies tested positive for alcohol
intoxication.!%°

Mechanisms of Injury and Associated Injuries

One study (7.7%) reported on the type of injury, including
the associated mechanism of injury. Two studies (15.4%)
reported concomitant injuries, with 1 study (7.7%)
providing information on the mechanism of concomitant
injury (Table 5).%1*® Of the types of injuries reported, soft
tissue injury was the most common, with 82 (31.7%,
n =259) patients affected, followed by isolated mandib-
ular fractures with 59 (22.8%, n =259) patients affected,
and middle-third of mandible fractures alone, with 47
(18.1%, n = 259) patients affected.?’*® The most common
mechanism of injury was RTA, followed by assault and
falls, with 204 (78.8%, n =259), 29 (11.2%, n =259), and
22 (8.5%, n =259) patients affected, respectively.?’ When
examining associated injuries, Olusanya et al reported
that 185 (71.4%, n =259) patients suffered an associated
head injury, with 115 (44.4%, n = 259) patients presenting
with an isolated head injury, 60 (23.2%, n =259) patients
presenting with concomitant head and orthopedic in-
juries, and 10 (3.9%, n=259) patients with concurrent
head and thoracic injuries.?' Similarly, Gurung et al re-
ported that 414 (37.3%, n=1110) and 324 (29.2%,
n =1110) patients with CMF trauma secondary to RTA
alone presented with isolated maxillofacial and isolated
neurologic injuries, respectively.”®

Types of Soft Tissue Injury, Mandibular, and Midface
Fractures

Several studies provided data describing the types of soft
tissue injuries and fractures diagnosed in patients with
CMF trauma (Table 6). Specifically, 4 (30.8%) studies
report on the site or type of soft tissue injury.>'=**2%%
Olusanya et al and Gurung et al stated that all patients
included in their studies—1369 CMF trauma victims—
experienced some soft-tissue injury.>’*® The most
common type was multiple superficial injuries, with 456
(41%, n=1369) patients affected, followed by skin

lacerations with 430 (31.4%, n=1369) patients af-
fected.?’*® Singaram et al and Stanford-Moore et al re-
ported 18 (6.7%, n=267) and 8 (9.9%, n = 54) patients
with CMF trauma who presented with concomitant soft
tissue injury, respectively.?>?

Additionally, 4 (30.8%) studies reported on the type of
mandibular fracture, with 1 (7.7%) providing data on the
combinations of mandibular fractures reported.>!'=**2%
Of 1690 patients across 4 studies, 779 (64.1%) sustained
mandibular fractures.?’*>2%?° Of the 2 studies providing
data on the subtypes of mandibular fracture, parasym-
physeal fractures were the most common, with 248
(37.4%, n = 663) patients affected.”'-*

Further, 4 (30.8%) studies reported on the type of
midface fracture, with 1 (7.7%) providing data on the
combinations of midface fractures reported.?!?*26-%
Out of 1690 patients across 4 studies, there were 521
(30.8%) midface fractures and 167 (9.9%) dentoalveolar
fractures.?!"*>?%2° Zygomaticomaxillary complex (ZMC)
fractures were the most common midface fractures, with
161 (30.9%, n = 521) patients affected.”*>2%?° Of those
161 ZMC fractures, 131 were isolated ZMC fractures,
while 30 were ZMC fractures with a concomitant fracture
as follows: Le Fort II, n=18; Le Fort III, n=8; Le Fort
II and Le Fort III, n = 4.21:22:26:29

Treatment and Outcomes

Two (15.4%) studies provided information on CMF
trauma treatment (Table 7). The most common treat-
ments were closed reduction and immobilization (155
[29.5%, n = 526] patients), conservative management (145
[27.6%, n=526] patients), and open reduction and
internal fixation (ORIF) (103 [19.6%, n=256] pa-
tients).?"** Only 1 (7.7%) study by Olusanya et al provided
information on posttreatment outcomes.’! They con-
ducted a subjective assessment of patient satisfaction with
aesthetic outcomes and occlusion after treatment. Most
patients were very satisfied (70 [31.8%, n=259]) or
moderately satisfied (98 [44.5, n=259]) with their
aesthetic results.”’ Similarly, most patients were very
satisfied (35 [38%, n =259]) or moderately satisfied (53
[57.6%, n =259]) with their occlusive result.”!

Barriers to Care

Three (23.1%) studies report on barriers to care
(Table 8).21%2° Olusanya et al reported that 134
(51.7%, n=259) patients first arrived at the hospital of
study, with 71 (27.4%, n=259) reporting to a private
hospital, 16 (6.2%, n = 259) reporting to a primary health
center, 24 (9.3%, n = 259) reporting to a secondary health
center, and 14 (5.4%, n=259) reporting to another
tertiary health center.”’ Davé et al assessed the timing
of injury of patients presenting to 4 different hospitals
located in Nepal (n=179), Rwanda (n=452), Sierra
Leone (n=515), and Uganda (n=267).> Of these
patients, 244 (17.3%, n=1413) reported CMF trauma
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Table 5. (continued)

Injuries

Mechanism of injury

Mechanism of injury

Total,

Total,

Country/countries

n (%)

Other

RTA Assault Fall

Associated injury

n (%)

Other

RTA Assault Fall

Type of injury

Sample size

investigated

Author(s) and year

N/A
N/A
N/A

N/A N/A N/A N/A
N/A N/A  N/A N/A
N/A N/A  N/A N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A N/A N/A N/A
N/A N/A  N/A N/A
N/A N/A  N/A N/A

N/A
N/A

N/A

N/A
N/A
N =54

N/A
N/A
Rwanda

Wu |. et al (2021)
Wu C. et al (2021)
Stanford-Moore

et al (2022)

Adeleke

N/A

N/A  N/A N/A N/A

N/A N/A

N/A  N/A N/A N/A

N/A

N=7317

Sub-Saharan Africa®

et al (2023)
Shaye et al (2023)

N/A
N/A

N/A N/A  N/A N/A
N/A N/A  N/A N/A

N/A
N/A

N/A
N/A

N/A N/A  N/A N/A
N/A N/A  N/A N/A

N/A

N/A
N/A

N/A

N/A
N/A

Kantar et al (2023)

Abbreviations: CMF, craniomaxillofacial; RTA, road traffic accident.

*This scoping review included 30 publications representing the following countries: Nigeria (n = 10), Tanzania (n = 5), Kenya (n =4), Uganda (n = 3), South Africa (n = 3), Rwanda (n = 2), Somalia (n = I), Ethiopia

(n=1), and Cameroon (n=1).

within the past month compared to 851 (60.2%, n = 1413)
patients who reported CMF trauma >12 months ago.”
Additionally, when assessed on reasons for not receiving care,
424 (30.0%, n=1413) patients reported no trust in health
facilities or no skilled physicians/nurses available.”

Stanford-Moore et al identified that 45 (83.3%, n=54)
patients did not have a delay in presentation to the hospital.”
However, of the 9 patients who did report a delay in
presentation, 2 (22.2%) cited delayed diagnosis, 3 (33.3%)
cited delayed referral, 1 (11.1%) cited delayed transfer, and 3
(33.3%) cited economic hardship. Interestingly, while 83.3%
of patients denied a delay in presentation to the hospital, 42
(77.8%, n=54) cited a delay in treatment after presentation
to the hospital.” These delays were most commonly due to
plating material unavailability (23 [54.8%, n = 54] patients)
and surgeon unavailability (15 [35.7%, n=54] patients).”
Similarly, 39 (72.2%, n = 54) patients presented to the hospital
within 1 day of their injuries, but 42 (77.8%, n = 54) patients
experienced a delay >4 days between arrival to the hospital
and treatment with 14 (26.0%, n = 54) patients experiencing a
delay >7 days.”’

Finance

Three (23.1%) studies report on the financial aspects of
CMF trauma management in LMICs (Table 9).2%3%3
Davé et al found that, of the 1413 patients evaluated from
Nepal, Rwanda, Sierra Leone, and Uganda, 307 (21.7%)
cited no money for health care or transportation.”
Adeleke et al and Shaye et al investigated the management
cost of CMF trauma in LMICs in USD.***' Adeleke
et al reported a cost range between $200 and $469.%° Shaye
et al calculated the average cost of plating materials across
14 LMICs to be $238.38 and a cost burden to the patient of
10.2%, with cost burden defined as the cost of plating
materials divided by the GDP per capita.’!

Discussion
Demographics

CMF trauma victims are disproportionately of low and
intermediate SES, illiterate, and from rural communities.
Of note, while 8 studies (61.5%) reported on demographic
data, only 3 (23.1%) provided data on direct or indirect
indicators of SES, including the location of trauma. As
such, the relationship between SES and CMF trauma
remains poorly defined. Future investigations should
focus on country-specific data to describe the relationship
among SES, literacy status, geographic location, and
CMF trauma.

Etiology and Complicating Factors Affecting Trauma

The most common cause of CMF trauma in LMICs is
RTAs, followed by assault, falls, and other causes of
trauma. This is supported by investigations outside of the
scope of our review. For example, Romeo et al performed a
prospective, multicenter epidemiologic study investigating
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proper materials and personnel are present at hospitals to

~ 3 .
% § s manage the most common presentations of CMF trauma.
- = % - o
0O v o <+ M
c <L S — o < . . . .
§ % 2222 9353z Types of Soft Tissue Injury, Mandibular, and Midface
%0 S0 8 Fractures
c o
£ 2 E Despite our review's robust dataset providing detailed
information regarding the types and combinations of
mandibular and midface fractures, none of the 13 studies
provided information regarding the diagnostic techniques
used. Shah et al state that, given hospital resource
constraints and lack of patient financial resources, the
gL £ < iagnosi : e
S13333 33 3 diagnosis of CMF trauma in LMICs may be limited to

plain radiographs because computed tomography is not
readily available in all medical centers. Even when
available, many patients may be unable to afford
advanced imaging.** None of the studies in the current
literature have investigated the relationship between
CMF trauma diagnosis and the associated imaging
technology, the treatment course provided based on
initial imaging assessment, and subsequent posttreatment
outcomes. CMF trauma care would benefit from inves-
tigating the relationship between diagnostic imaging
modalities, treatment course selected, and posttreatment
outcomes.

Finance
4), Uganda (n = 3), South Africa (n = 3), Rwanda (n =2), Somalia (n = I), Ethiopia

5), Kenya (n=

Treatment and Outcomes

Reason for not receiving care
N/A
N/A
N/A
N/A
N/A
N/A
N/A

There is a significant lack of data in the current literature
describing the postoperative course of patients with CMF
trauma in LMICs. None of the articles in our review
provided information on postoperative complications,
length of hospitalization, total cost of hospitalization and
treatment, rates of return to the hospital, rates of
postoperative clinic follow-up, and quality of reconstruc-
tion at predefined postoperative endpoints. Further, the
included articles did not discuss the physician workforce,
operating room availability, or types and availability of
plating materials. Therefore, it is impossible to appreciate
the external factors influencing clinical decision-making
using the currently available data. Further studies are
needed to investigate the specific details of the treatment
and postoperative outcomes of CMF trauma in LMICs.

1o

N/A
N/A
N/A
N/A

N =54
=7317

N
N

Sample size

N/A
N/A

investigated
India
N/A
N/A
Rwanda

Barriers to Care

Country/countries
Sub-Saharan Africa®

Two (15.4%) studies describe the implementation of
solutions to address barriers to care (Table 2). In 2018,
Shaye et al partnered with health professionals from
LMICs to develop a 2-part facial injuries training
curriculum based on the clinical needs of the LMIC
providers. Pre- and postcourse assessments were created
and implemented to evaluate progress. After completing
both parts of the course, mean competency scores
improved from 49.3% to 92.9%.% Backward planning
curriculum development, as demonstrated by this course,
may improve physician competence in managing CMF
trauma.

et al (2022)
Adeleke et al (2023)

Shaye et al (2023)

*This scoping review included 30 publications representing the following countries: Nigeria (n = 10), Tanzania (n

Table 9. (continued)

Gurung et al (2019)

Wau J. et al (2021)

Wu C. et al (2021)

Abbreviations: CMF, craniomaxillofacial; LMIC, low- and middle-income countries.
(n=1), and Cameroon (n=1).

Stanford-Moore
Kantar et al (2023)

Author(s) and year
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Similarly, in 2023, Kantar et al developed and hosted
an international comprehensive cleft care workshop that
reached 489 participants representing 70 countries over 5
continents. The postworkshop analysis found that 96.4%
of participants reported improved awareness and capacity
for managing cleft care and willingness to participate in a
similar workshop again.*

Solutions described by Kantar et al and Shaye
et al demonstrate the potential for community-specific
strategies to improve access to educational resources,
thereby bolstering the CMF trauma workforce in LMICs.
Further studies are needed to investigate the specific
barriers to care, particularly barriers that impact patients
after their initial presentation to the hospital. Country-
specific analyses will provide the foundational objective
data to develop novel interventions to eliminate barriers
to CMF trauma care in LMIC communities.

Finance

The substantial difference between the cost burden in
LMICs and HICs illustrates a significant barrier to
treatment. The catastrophic expenditure associated with
the cost of essential medical equipment prevents patients
with CMF trauma in LMICs from receiving standard-of-
care therapy. Despite these data, 10 (76.9%) of the 13
studies in this scoping review did not report any
information on the cost of care. Shah et al report that,
in low-resource settings, wire osteosynthesis is a cost-
effective way of treating facial fractures but carries a 5%
to 12% infection rate.”* In a recent biomechanical force
analysis, Shaye et al report that figure-of-eight inteross-
eous wiring provides significant stability to a mandibular
fracture.’” Figure-of-eight interosseous wiring provides
stability that compares favorably but is not superior to
the use of plates and screws.’’ Intermediate measures like
the use of interosseous wiring may be used until standard-
of-care therapy for CMF trauma becomes affordable in
LMICs. Further investigations to quantify financial
barriers and investigate potential solutions are needed to
make the timely and cost-effective management of CMF
trauma more accessible to patients living in LMICs.

Limitations of This Review

While the evidence summarized in this scoping review is
compelling, limitations remain that are important to
address. This review contains a small number of publica-
tions, with 13 meeting the inclusion criteria. The articles
screened were from the electronic, English-language
literature, which may have excluded additional high-
quality investigations. Additionally, the studies meeting
inclusion criteria have different designs and evidence
levels. While the small number of publications on this
topic may limit this study's power, it highlights the need
for more attention directed at evidence-based manage-
ment of CMF trauma in LMICs. Finally, the relationship
between ORIF material costs and GDP per capita only

functions as a proxy measure of median income and does
not fully capture the cost burden or complete economic
impact of CMF trauma care on patients in low-resource
settings. A targeted review of the cost burden of CMF
trauma diagnosis, treatment, and management would be
valuable for providing a comprehensive description of the
economic impact on LMIC communities.

Conclusion

CMF trauma remains a significant cause of global
morbidity, yet there remains a lack of high-quality,
CMF trauma-specific data in LMICs. Country-specific
investigations are required to enhance knowledge and
inform novel interventions. Implementing policy change
must be community-specific and account for unique
cultural barriers, attitudes, and behaviors to maximize
patient care outcomes.
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