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Abstract

The initial management of orthopedic fracturesrequires systematic clinicalassessment, appropriate immobilization,
early management of open fractures, and timely access to definitive treatment. In resource-limited healthcare
settings, however, variations in clinical practice and limitations in hospital resources may affect the quality and
continuity of trauma care. This study assessed selected initialfracture-management practices and perceived barriers
to definitive orthopedic treatment among orthopedic doctors in Libya. A cross-sectional descriptive survey was
conducted among orthopedic doctors in different cities across Libya using an online questionnaire created with
Google Forms and disseminated through social media platforms. The questionnaire was distributed between June
and August 2026. A total of 186 completed responses were included. Six domains were assessed: neurovascular
examination, reassessment following fracture reduction or splinting, early intravenous antibiotics for open fractures,
initial fracture immobilization, access to timely surgery and necessary fracture implants, and perceived resource-
related barriers. Responses were categorized as Yes, No, or Not sure. Descriptive statistics were used. Among 186
respondents, 137 (73.7%) reported routinely performing and documenting neurovascular examinations.
Reassessment following fracture reduction or splinting was reported by 128 (68.8%). Early intravenous antibiotics for
open fractures were routinely reported by 99 (53.2%). Initialimmobilization was reported by 165 (88.7%). Only 72
respondents (38.7%) reported timely accessto surgery and necessary fracture implants, whereas 90 (48.4%) reported
inadequate access. Limited resources and hospital facilities were identified as major barriers by 145 (78.0%)
respondents. The study demonstrates variationin selected aspects of initial fracture management among orthopedic
doctors in Libya. Although immobilization was widely reported, important gaps were identified in neurovascular
reassessment and early antibiotic administration for open fractures. Limited access to definitive treatment and
resource constraints were prominent concerns. Standardized trauma protocols, reliable availability of essential
medications and implants, and strengthened referral pathways may improve orthopedic trauma care in Libya.
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Introduction

Orthopedic traumais an important component of emergency and surgical care and represents a substantial cause of
disabilityworldwide. The burdenof musculoskeletaltraumais particularlyimportantin low- and middle-income countries,
where the need for fracture treatmentmay exceedthe available orthopedicresources[1,2,3]. Theinitialmanagement ofan
acutefracturebeginswith systematic clinicalassessment and stabilization. Assessment of the injured limb should include
examination of the skin and soft tissues, evaluation of circulation and neurological function, and appropriate
immobilization [4,5,6]. Neurovascular assessment is particularly important because fractures and dislocations may be
associated with vascular or neurological compromise, which may threaten limb viability if not recognized promptly [5,6].
Documentation of neurovascular findings is also an important component of safe orthopedic practice. Clinical audit
studies have demonstrated that neurovascular documentation maybe incompletein acute fracture care, suggesting that
the presence of clinical recommendations does not necessarily translate into consistent documentation [7].
Reassessment following fracture reduction or splinting is another important component of acute fracture care.
Manipulation, reduction, and immobilization may alter the relationship between injured structures and may affect
circulation or neurological function. Consequently, reassessment after intervention is an important component of safe
fracture management [4,5,6]. Initial immobilization is widely recognized as an essential component of fracture
management. Appropriate stabilization can reduce pain, minimize further movement at the fracture site, and protect
surrounding soft tissues while definitive treatment is being arranged [4,8]. Open fractures require particular attention
because ofthe risk of contaminationand infection. Early appropriateantimicrobialtherapy formsanimportant component
of theinitialmanagement of openextremityfractures[9,10,11]. Contemporaryguidelines em phasize appropriate antibiotic
coverage while avoiding unnecessarily prolonged or excessively broad-spectrum therapy [11].

Despite the availability of guidelines, variationin the management of open fractures has beenreported. Aninternational
survey of orthopedic trauma surgeons demonstrated substantial variation in antibiotic selection and timing[12]. Another
largeinternationalsurveyinvolving 1,197 orthopedic trauma surgeons found considerable variationin antibiotic prophylaxis
practices and uncertainty regarding optimal duration [13]. These findings highlight an important distinction between
recommended practice and actual reported practice. A clinical guideline may provide a clear recommendation, while
implementationin individual hospitals may be affected by medication availability, institutional protocols, staffing, and
other system-levelfactors[11,13]. Access to definitive fracture treatment is another important component of orthopedic
trauma care. Definitive treatment may require operating-room availability, trained orthopedic and anesthesia personnel,
imaging facilities, appropriate surgicalequipment, and fracture implants.
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Recent evidence demonstrates that inadequate access to orthopedic trauma resources remains a major problem in low-
and middle-income countries. Asystematicreview published in2026 included 11 studies covering 488 healthcare facilities
in eight low- and middle-income countries. Itidentifiedinadequate availability of fracture-fixationequipmentand implants,
high implant costs, insufficient funding, and weaknesses in trauma-system organization as important barriers [14].
Interestingly, thereview alsofound variation betweenfacilities, withtertiaryand private hospitals generally better equipped
than smaller hospitals [14]. Previous research from Africa has similarly demonstrated limitationsin orthopedic trauma
capacity, including shortages of equipment, implants, trained personnel, and operative resources[15]. In Uganda, limited
surgical capacity was identified as an important barrier to definitive treatment of long-bone fractures [16]. At the broader
health-system level, barriers to surgical care in low- and middle-income countries include inadequate infrastructure,
equipment, financialresources, trained personnel, transportation, and referralsystems[17,18]. The Libyancontextis also
relevant. Published reports concerning orthopedic trauma related to the Libyan conflict have described complex open
fracturesand severemusculoskeletalinjuries requiring staged damage-controland definitiveorthopedic management[19].
More recent Libyan health-system information also demonstrates the presence of emergency and orthopedic servicesin
different hospitals, although the availability and level of resources may vary between institutions.

Despite the clinical importance of fracture care, there remains limited published evidence specifically assessing the
reported initial fracture-management practices of orthopedic doctors across Libya and their perceptions of barriers to
definitive treatment. Therefore, this study aimed to assess selected initial fracture-management practices among
orthopedic doctorsworkinginpublic and private hospitalsindifferent citiesacross Libyaand toexamine perceivedbarriers
to timely definitive orthopedic treatment.

Methods

Study Design

A cross-sectionaldescriptive survey study was conducted to assess self-reported practices and perceived health-system
challenges related to the initial management of acute fractures among orthopedic doctors in Libya. The studyfocused on
selected components of early fracture care and access to definitive treatment.

Study Setting and Participants

The study was conducted among orthopedic doctors in different cities across Libya. The questionnaire was administered
online using Google Formsand disseminated through socialmedia platforms. The target populationcomprised orthopedic
doctors involved in the assessment and management of patients with acute fractures.

Data were collected between June and August 2026 using an online questionnaire created with Google Forms. The
questionnaire linkwas disseminated through socialmedia platformstoeligible orthopedic doctorsin different cities across
Libya. Atotal of 186 completed questionnaires were obtained and included in the final analysis.

Questionnaire Development and Content

To evaluate selected aspects of initial orthopedic fracture management and to explore perceived barriers to definitive
treatment, a structured six-item questionnaire was developed. The instrument was designed to capture both clinical
practices and health-system constraintsrelevanttoacute fracture care. Specifically, it addressed the routine performance
of neurovascularassessmentin patientswith acute fractures, as well as reassessment following reductionor splinting. It
further examined adherence to early intravenous antibiotic administration in cases of open fractures, and the practice of
initial fracture immobilization prior to definitive management.

In addition, the questionnaire explored issues related to timely surgical access and the availability of essential fracture
implants, alongside respondents’ perceptions of hospitalresource limitations as barriers to optimal care. Each item was
presented with three response options—Yes, No, and Not sure—allowing for a concise yet informative assessment of
prevailing practices and systemic challenges.

Data Management and Statistical Analysis

Data were analyzed using descriptive statistical methods. Categorical variables were summarized using frequencies and
percentagesforeachresponse category. Percentageswere calculated usingthe totalnumberofcompleted questionnaires
(n =186) as the denominator. No inferential statistical analysis was performed because the available dataset consisted
primarily of categorical responses and did not include sufficient demographic, institutional, or patient-level outcome
variables for meaningful subgroup or outcome-based analysis. Accordingly, the analysis was limited to describing the
distribution of responses across the six survey domains.

Ethical Considerations

Participation in the study was voluntary. All responses were collected anonymously, and no personally identifiable
informationwas obtained. Participantswere informed of the purpose of the study, and completion of the questionnaire was
considered to indicate informed consent.
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Results

A total of 186 orthopedic doctors working in public and private hospitals across different cities in Libya completed the
questionnaire. The survey assessed six aspects of initial fracture management, including neurovascular assessment,
reassessment afterreductionor splinting, early antibiotic administrationfor openfractures, initialfracture immobilization,
accessto definitive treatment, and perceived resource limitations.

Neurovascular Assessment
Among the 186 respondents, 137 (73.7%) reported routinely performingand documenting a neurovascular examinationin
patientswithacute fractures. Thirty-onerespondents(16.7%) reportedthat they did not routinely performthis assessment,
while 18 (9.7%) were unsure.

Reassessment After Reduction or Splinting
A total of 128 respondents (68.8%) reported routinely repeatingthe neurovascular examination afterfracturereductionor
splinting. In contrast, 35 (18.8%) reported thatthey did not routinely repeatthe examination, while 23 (12.4%) were unsure.

Early Intravenous Antibiotics for Open Fractures

Regarding early intravenous (IV) antibiotic administration for open fractures, 99 respondents (53.2%) reported routinely
administeringlV antibioticsaccordingtotheir hospital protocol. Forty-eight respondents (25.8%) reported that they did not
routinely administer early IV antibiotics, while 39 (21.0%) were unsure.

Initial Fracture Immobilization

Initial fracture immobilizationwasthe most frequently reported clinicalpractice amongthe six assessed domains. Overall,
165 respondents(88.7%) reported routinelyimmobilizing acute fractures before definitive treatment. Fifteenrespondents
(8.1%) reported that they did not routinely immobilize fractures, while 6 (3.2%) were unsure.

Access to Definitive Treatment

Regardingaccessto definitive fracture treatment, 72 respondents (38.7%) reported havingtimely accesstosurgery and the
necessary fracture implants. In contrast, 90 respondents (48.4%) reported inadequate access, while 24 (12.9%) were
unsure.

Perceived Resource Limitations

Resource limitations were frequently identified as a major barrier to fracture management. A total of 145 respondents
(78.0%) considered limited resources and hospitalfacilities to be major barriers to the initial management of fracturesin
Libya. Twenty-fourrespondents (12.9%) did not consider these limitationsto be majorbarriers, while 17 (9.1%) were unsure.

Table 1. Distribution of responses to the six survey questions among orthopedic doctors in Libya (n =186)

Survey domain Yes, n (%) | No,n (%) | Not sure, n (%)
Neurovascular assessment 137(73.7) | 31(16.7) 18(9.7)
Reassessment after reduction/splinting 128 (68.8) | 35(18.8) 23(12.4)
Early IV antibiotics for open fractures 99 (53.2) | 48(25.8) 39 (21.0)
Initial fracture immobilization 165(88.7) | 15(8.1) 6(3.2)
Timely access to surgery/implants 72 (38.7) | 90(48.4) 24 (12.9)
Limited resources as a major barrier 145(78.0) | 24(12.9) 17 (9.1)

Note: Percentages are based on the total sample of 186 respondents. 1V, intravenous. *

Discussion

This study provides anoverview of selected aspectsof initial fracture management among 186 orthopedic doctorsworking
in different healthcare settings across Libya. Overall, initial immobilization was the most consistently reported practice,
whereas neurovascularassessmentand reassessmentafterfracturereductionor splintingwere less consistently reported.
Considerablevariationwas also observed inthereported use of early intravenous (IV) antibiotics for open fractures. At the
health-system level, limited access to definitive fracture treatment, implants, equipment, and other hospital resources
emerged asimportant perceived barriers to optimal orthopedic trauma care. Inthe present study, 73.7% of respondents
reported routinely performingand documentinga neurovascular examinationin patientswith acutefractures. Thisfinding
is broadly consistent with established principles of fracture assessment, which emphasize the importance of evaluating
vascularand neurological statusduringtheinitial examination[4,5,6]. Nevertheless, 26.4% of respondents either reported
that they did not routinely perform the assessment or were unsure, indicating that this practice may not be consistently
integrated into routine fracture care. This findingis clinically relevant because previous auditresearch has demonstrated
deficiencies in the documentation of neurovascular assessment among patients with fractures [7]. Although the majority
of respondents in the present study reported appropriate practice, the remaining proportion highlights an opportunity to
strengthen standardized assessment and documentation. Incorporating a structured neurovascular assessment into
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institutionalfracture-management protocols and clinical documentationtemplates mayimprove consistency and reduce
therisk of missed neurovascular compromise. However, these findings should be interpreted cautiously because the study
assessed self-reported practice rather than directly observed clinical behavior. Consequently, the reported level of
compliance may not necessarily reflect actual practice in clinical settings.

Reassessment of neurovascular status after fracture reduction or splinting was reported by 68.8% of respondents. This
finding is consistent with established clinical principlesrecommending reassessmentafterinterventionsthat alter fracture
alignment or apply external pressureto the injured limb [4,5,6]. Despite this relatively high proportion, nearly one-third of
respondents reported that they did not routinely perform reassessment or were unsure whether they did so. This finding
suggests a potential gap between recommended practice and routine clinicalimplementation. Explicit documentation of
pre- and post-reduction neurovascular findings should therefore be incorporated into local fracture-management
protocols, particularly for injuries associated with a risk of vascular or neurologicalcompromise.

The greatest variationin reported clinical practice was observed in relation to early IV antibiotic administration for open
fractures. Only 53.2% of respondents reported routinely administering early IV antibiotics according to their hospital
protocol. This proportionis lower thanthatreported inaninternationalsurvey inwhich 86% of orthopedic trauma surgeons
considered antibiotic administration within less than one hour to be optimal[12]. However, the findings should not be
interpreted as directly contradictory because the two studies assessed different outcomes. The international study
evaluated perceived optimal practice, whereas the present study assessed self-reported routine practice according to
hospital protocols.

International literature also demonstratesvariationin antibiotic selection, timing, and durationfor open fractures[12,13].
Current Surgical Infection Society guidance supports antibiotic therapy for open extremity fractures while discouraging
unnecessarily prolonged or excessively broad-spectrum antibiotic use whenitis not clinically indicated [11]. Therefore, the
variation observed in the present study may reflect differences in institutional protocols, antibiotic availability, clinical
workload, injury severity, and the gap betweenrecommended practice and actualimplementation. These findings support
the need for clear, standardized, and locally applicable open-fracture antibiotic protocols, includingguidance on antibiotic
selection, timing, duration, and documentation.

Initial immobilization was reported by 88.7% of respondents, making it the most consistently reported clinical practice
evaluated inthisstudy. Thisfinding is compatible with the established role of earlyimmobilizationinreducing pain, limiting
further injury, and protecting the injured limb while definitive management is arranged [4,8]. Nevertheless, the
questionnaire assessed whetherimmobilizationwasroutinely performed but did not evaluatethe type, technique, duration,
or appropriateness of immobilization for individual fracture patterns. Therefore, the finding should be interpreted as
evidence of reported routine immobilization rather than confirmation that immobilization was consistently performed
according to best-practice recommendations.

Accessto definitivetreatmentrepresents animportant health-systemdimension offracture care. Inthe present study, only
38.7% of respondents reported timely access to surgery and necessary fracture implants, whereas 48.4% reported
inadequate access. This represents one of the most important findings because appropriate initial fracture management
may not translate into optimal outcomes when definitive surgical treatment and essential implants are unavailable or
delayed. The finding is consistent with evidence from low- and middle-income countries. A recent systematic review
involving 488 healthcare facilities across eight low- and middle-income countries identified inadequate availability of
fracture-fixationequipmentandimplantsas a majorbarrierto orthopedic trauma care[14]. The reviewalso identified high
implant costs, dependence on imported implants, inadequate government funding, and weaknesses in trauma-system
organization as important contributorsto limited access [14]. Evidence from African healthcare systems has similarly
documented limitations in orthopedic trauma capacity and surgicalresources [15,16,20].

Importantly, the international literature suggests that resource availability is not necessarily uniform across healthcare
facilities. Tertiary and private hospitals may have greater access to orthopedic equipment and implants than smaller or
lower-level facilities [14]. Although the present study included physicians from different healthcare settings, detailed
hospital-level characteristics were not collected. Therefore, it was not possible to determine whether inadequate access
was concentrated within particular hospital categories or geographic areas. Future research should specifically examine
differences in resource availability between public and private hospitals and between primary, secondary, and tertiary
facilities.

The strongest health-system finding was that 78.0% of respondents identified limited resources and hospitalfacilities as
major barriers to fracture management. This finding is consistent with broader evidence showing that inadequate
infrastructure, equipment, trained personnel, funding, transportation, and referral systems can restrict access to timely
surgicalcareinresource-constrainedsettings[17,18]. Therecent review of orthopedictraumaresources similarlyidentified
shortages of equipment and fracture implants asimportant barriers to definitive fracture fixation [14]. In addition, Libyan
orthopedic literature has highlighted the complexity of managing severe traumatic injuries, particularly in the context of
conflict-related trauma, where patients may require staged damage-control procedures followed by definitive orthopedic
management [19].

Nevertheless, the 78.0% figure represents clinicians’ perceptions of resource limitations rather than an objective
assessment of hospital capacity. These perceptions are valuable because clinicians directly experience the practical
constraintsofdeliveringtrauma care, buttheyshould not be interpreted asaformalinventory of available resources. Future
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research should place particular emphasis on the objective assessment of trauma resources across Libya. Such
evaluations must systematically examine the availability and functionality of critical components of orthopedic care,
including implants and fixation equipment, operating-room capacity, anesthesia services, diagnostic imaging, blood
products, appropriate antibiotics, and the presence of qualified orthopedic specialists supported by trained nursing and
ancillary staff. Undertaking these assessments will not only highlight existing resource gaps but also provide a robust
evidence base for strategic planning aimed at strengthening trauma services nationwide.

Strengths

This study has several strengths. First, it specifically examined orthopedic doctors, providing direct insight into reported
fracture-management practices among clinicians involved in trauma care. Second, participants were recruited from
different citiesacrossLibya, providing perspectives from different healthcaresettings. Third, the questionnaire was concise
and focused on clinically relevant components of initial fracture management, including neurovascular assessment,
reassessment,immobilization, and antibiotic use. Finally, the study evaluated not only reported clinicalpracticesbutalso
perceived health-systembarriers, allowing clinical and organizational aspects of fracture care to be considered together.

Limitations

Several limitations should be considered when interpreting the findings. First, the study relied on self-reported clinical
practice, whichmaybe affected byrecallbias and social-desirability biasand may not accurately represent actualclinical
behavior. Second, the six-item questionnaire provided only a limited assessment of orthopedic trauma management and
did not capture the full complexity of fracture care. Third, demographic and professional characteristics of respondents
were not available for detailed subgroup analysis. Fourth, the study did not collect patient-level clinical outcomes;
therefore, the relationship between reported clinical practices and patient outcomes could not be evaluated. Fifth,
perceivedresource limitationswere based onclinicians’ reportsratherthanobjective hospitalinventories. Sixth, the study
did not collect detailed hospital-levelinformation, limitingthe abilitytocompare resourceavailabilityacross hospital types,
levels, or geographic regions. Finally, because of the cross-sectional design, causalrelationships cannot be established.
These limitations highlight the need for future studies combining clinician surveys with direct clinical audits, objective
resource assessments, hospital-level comparisons, and patient outcome data.

Conclusion

This study identified important variations in reported initial fracture-management practices among orthopedic doctorsin
Libya. Initialimmobilizationwaswidely reported, whereas neurovascularassessment and reassessmentfollowing fracture
reduction or splinting were less consistently reported. The greatest variation among the clinical practices assessed was
observed in the reported use of early IV antibiotics for open fractures. At the health-system level, fewer than half of
respondents reported adequate access to timely definitive treatment and necessary fracture implants, while 78.0%
identified limited resources and hospitalfacilities as major barriers to fracture care.

These findings highlight the need to strengthen standardized fracture-management practicesinLibya, particularly through
routine pre- and post-reduction neurovascular assessment and documentation, standardized open-fracture antibiotic
pathways, improved availability of essential orthopedic implants and equipment, and strengthened referral and transfer
systems. Future research should combine clinician-reported data with objective assessments of hospital resources,
clinical audits, and patient outcomes to provide a more comprehensive evaluation of orthopedic trauma care in Libya.

Recommendations

This study emphasizes the need for comprehensive improvements in orthopedic trauma care. Key priorities include the
development of standardized protocolsfor assessment, reduction, neurovascular evaluation, and definitive management,
alongside the reinforcement of neurovascular documentation. Clear antibiotic guidelinesfor open fractures are essential,
as is ensuring the availability of implants and equipment in hospitals providing fracture treatment. Strengthening referral
and transfer pathways will improve timely access to specialist services, while periodic clinical audits can monitor
adherence to protocols. Further multicenter studies are needed to identify disparities in trauma care, supported by a
national assessment of resources to quantify operating capacity, implants, imaging, anesthesia, blood products,
antibiotics, and specialist staff.
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