Incidence of Infection Among Patients Presented with Open Fractures Due to Gunshot in Dongola Military Hospital (2023- 2025)
​ 

ABSTRACT:
​Background: Traumatic injuries, particularly open fractures, are a leading cause of morbidity and mortality. Early medical intervention, infection control, and proper treatment strategies are critical for improving patient outcomes. This study aimed to investigate the demographic characteristics, clinical profiles, and treatment gaps in patients with traumatic injuries, with a focus on injury patterns, medical presentation times, and complications.
​Methods: This cross-sectional study was conducted on 138 patients presenting with traumatic injuries at an urban healthcare facility. Demographic data, clinical profiles, injury-related factors, and complications were collected. The study also examined diagnostic trends, including imaging and microbiological tests, as well as blood test results.
​Results: Most participants were male (92%) and younger than 40 years (65.2%). Hypertension (48.6%) and diabetes (38.4%) were common comorbidities. Most injuries affected the lower limbs (71.7%), with the majority classified as severe (Gustilo-Anderson Type III). Contaminated injuries were common (88.4%), and 42.8% of patients experienced wound infections. Early presentation (within 24 hours) occurred in 60.1% of patients, but only 25.4% received antibiotics within 3 hours. Elevated inflammatory markers (WBC, CRP, ESR) were observed in most cases.
​Conclusions: Delayed medical presentation, late antibiotic administration, and high contamination rates highlight significant gaps in trauma care. The study emphasizes the importance of early intervention, strict infection control, and timely surgical management. Enhancing pre-hospital care, improving diagnostic capabilities, and strengthening multidisciplinary care could improve outcomes.
​Keywords: Traumatic injury, open fractures, infection control, antibiotic administration, wound infection, trauma care, demographic characteristics, hypertension, diabetes, early intervention.
INTRODUCTION:
​War is a devastating event that not only affects lives but also leaves a lasting impact on the healthcare system. One such conflict occurred in Sudan, starting on 15th April 2023, in Khartoum State and other states. The war resulted in a high burden of injuries, particularly gunshots, among both military personnel and civilians.
​Open fractures resulting from gunshot wounds are severe injuries that require immediate medical attention. These injuries not only pose a high risk of bone damage but also carry a significant risk of wound infection. Wound infections in these cases can lead to detrimental consequences such as extended hospital stays, increased healthcare costs, prolonged recovery, and, in severe cases, even amputation (1).
​A wound infection is characterized by the invasion and multiplication of microorganisms within a previously sterile wound. Open fractures due to gunshot wounds create an environment favorable for infection such as foreign debris, particles, bone fragments, and contaminated tissue are introduced into the wound (2).
​The incidence of wound infection in patients with gunshot-related open fractures varies according to the setting and associated factors. In civilian settings, gunshot-related open fractures account for a significant proportion of cases, primarily related to criminal activities or accidental firearms discharge (2).
​Age and gender distribution varies widely depending on local demographics and criminal activities. In military settings, combat-related open fractures due to gunshot wounds are more common among young adult males (3).
​Wound infections in open fractures due to gunshot are predominantly caused by bacteria such as Staphylococcus aureus, Streptococcus pyogenes, Pseudomonas aeruginosa, and Enterobacter spp. Risk factors for developing wound infections include systemic factors (age, immune status, comorbidities), local factors (extent of soft tissue loss, contamination, bone exposure), and treatment-related factors (time from injury to surgery, debridement, antibiotic administration) (4).
​Patients with wound infections in open fractures due to gunshot may present with signs and symptoms such as fever, increased pain, erythema, swelling, purulent discharge, wound breakdown, delayed wound healing, and impaired limb function (4).
​The sites commonly affected by gunshot-related open fractures vary greatly, with the long bones (such as the femur, tibia, and humerus) being the most frequently involved. The Gustillo classification is an essential tool used to categorize open fractures based on wound severity and the degree of soft tissue damage. Higher Gustillo grades (III and IIIc) indicate more extensive contamination and a higher risk of infection (5).
​Gunshots can cause significant blood loss, which may contribute to wound infections by impairing the body's natural defense mechanisms (5). The contamination of gunshot-related fractures is primarily due to the introduction of foreign materials into the wound, including clothing fibers, dirt, and bacteria present on the bullet (6).
​The presence of multiple fractures in gunshot-related injuries can further complicate wound management. Each fracture site warrants meticulous evaluation and appropriate treatment to minimize the risk of infection (5).
​Early presentation and timely medical intervention are crucial in reducing the risk of wound infection. Delayed or late presentation significantly increases the likelihood of infection, as the wound may have already been exposed to various environmental contaminants (6).
​Surgical debridement is a critical intervention for open fractures caused by gunshots. Adequate debridement involves the removal of devitalized tissue, foreign objects, and contaminants from the wound, reducing the bacterial burden and promoting successful wound healing (6).
​The administration of prophylactic antibiotics is often an essential component of managing gunshot-related open fractures. Prompt initiation of antibiotic therapy before or during surgical debridement significantly reduces the risk of infection. Choosing the appropriate antibiotic regimen, considering factors such as the severity of contamination and local microbial resistance patterns, further enhances its effectiveness (6).
​Diagnosis of wound infection is primarily clinical but can be aided by laboratory investigations such as complete blood count, C-reactive protein, erythrocyte sedimentation rate, and wound cultures. Imaging studies like X-rays and CT scans may be required to assess bone involvement and evaluate the extent of soft tissue damage (7).
​Effective management of wound infections in open fractures requires a multi-modal approach. This includes early aggressive surgical debridement to remove contaminated tissue, foreign bodies, and devitalized bone, along with irrigation of the wound using appropriate antimicrobial solutions. Antibiotics based on wound culture sensitivities and fracture severity should be initiated promptly. Local wound care, immobilization, and implementing appropriate fracture fixation techniques are crucial to achieving good outcomes (8).
​Prevention of wound infections begins with a comprehensive assessment of risk factors and implementing appropriate preventive strategies. This may include early wound irrigation, debridement, and closure if conditions permit. Antibiotic prophylaxis should be considered in patients at high risk based on fracture severity, contamination, and extent of soft tissue injury. Timely wound assessment, regular follow-up, and patient education are also crucial for preventing and identifying early signs of infection (8).
​So, the purpose of this study is to measure the incidence of wound infection among patients presented with open fractures due to gunshot in a period from May – October 2023 in Dongola Military Hospital.
​PROBLEM STATEMENT:
​The recent war in Sudan, which began on 15th April 2023 in Khartoum state and other regions, has resulted in a high burden of injuries and gunshot wounds among both military personnel and civilians. Open fractures resulting from gunshot injuries pose a significant health burden globally, especially in Africa. These injuries not only cause severe bone damage but also present a high risk of wound infections. Wound infections can result in a range of complications and poor outcomes for affected patients, further straining healthcare resources (3).
​The incidence of wound infections among patients with open fractures due to gunshot injuries is a critical issue that requires immediate attention. Understanding the burden of these infections is crucial for developing effective prevention and management strategies. It is also essential to examine the variations in infection rates, complications, and poor outcomes (4).
​Wound infections significantly impact patients' health outcomes, leading to prolonged hospital stays, increased medical costs, functional impairments, and even amputations. If left untreated or poorly managed, wound infections can progress to deep-seated infections, sepsis, and potentially life-threatening complications. The burden placed on healthcare systems is substantial, necessitating concerted efforts to address this issue (6).
​According to recent research studies, the global incidence of wound infections among patients with open fractures due to gunshots ranges from 10% to 30%. However, obtaining reliable regional statistics for Africa is challenging due to limited data. Anecdotal evidence suggests a higher incidence in African countries due to limited healthcare access, delays in treatment, and inadequate resources (8).
​Wound infections can lead to various complications, including osteomyelitis, implant failure, non-union, delayed wound healing, septic arthritis, and multi-drug-resistant bacterial infections. Some studies have reported that wound infections in open fractures due to gunshots can increase the risk of amputations by up to 20%, significantly impacting patients' quality of life and functional abilities (7, 8).
​JUSTIFICATION/RATIONALE:
​The recent war that erupted in Sudan on 15th April 2023 in Khartoum state and other regions has brought upon a devastating toll on both military personnel and civilians, resulting in a high burden of injuries and gunshot wounds.
​Understanding the rate and consequences of postoperative infections in this specific context will aid healthcare professionals in implementing effective preventive measures and transformative interventions to enhance patient outcomes and alleviate the burden faced by the affected population.
​Thus, conducting a study on the incidence of infection is not only scientifically essential but also holds immense humanitarian significance in the aftermath of this devastating conflict.
​According to the best knowledge of the researcher, there is no data available of published research works that addressed similar issue in Sudan. In addition, this study may help to offer valuable rationalized information for a variety of beneficiaries, such as the patients themselves and their families to improve their outcome and satisfaction.
​Moreover, the study may be useful for the orthopedic surgeons and relevant medical professionals; to be more critical in investigating the relevant factors among this group of patients and for better selection of overall management strategies for better short/long term outcome in Sudan.
LITERATURE REVIEW
​In Iran, Yeganeh et al. assessed the incidence of wound infection of open gunshot fractures of long bones. In this study, a total of 50 patients who presented with an open gunshot fracture of the tibia, humerus, and femur in the emergency room were included. The mean age and follow-up duration of the patients were 32.3 \pm 9.9 years and 13.1 \pm 5.6 months, respectively. The most common injured long bone was the femur (32 of 50). Regarding the Gustilo grade, IIIa, IIIb, and IIIc were observed in 37, 7, and 5 patients, respectively. The Masquelet technique was used for 7 (14%) patients, and 12 (24%) cases had skin flaps. Furthermore, vascular injury was present in 5 (10%) patients, and malunion of the fracture site was observed in 5 (10%) cases. Nonunion of the fractured bone occurred in 13 (26%) patients, which was significantly associated with the presence of vascular injuries (P = 0.02). Wound infection occurred in 9 (18%) patients and was significantly associated with the presence of skin flaps (P = 0.014). They concluded that gunshot injuries of long bones are associated with a high incidence of post-treatment complications, such as infection and nonunion; therefore, more intensive care should be taken to avoid these complications (9).
​In Iraq, Penn et al. assessed the incidence of wound infection of open gunshot fractures of long bones. In this study, one hundred Gustilo–Anderson III tibia fractures in 89 patients were identified in the 10-year study period: the majority sustained injuries through explosive weapons (63, 68%) with the remainder being injured from gunshot wounds. Three fractures were not followed up for 12 months and were therefore excluded. Twenty-two (23%) of the remaining 97 tibial fractures were complicated by infection, with S. aureus being the causative agent in 13/22 infected fractures (59%). Neither injury severity, mechanism, the need for vascularized tissue transfers, nor smoking status was associated with subsequent infection. Bone loss was significantly associated with subsequent infection (P < 0.0001). This study presents 10 years of open tibial fractures sustained in Iraq and Afghanistan. Most infections in combat open tibia fractures are caused by familiar organisms, i.e., S. aureus (10).
​In Japan, Ukai et al. addressed the incidence and associated factors for wound infection after gunshot open fractures. In this assessment, eighteen fractures presented wound infections. Compared with patients without infections, patients developing infections differed significantly in terms of severe contamination (P < 0.01), Gustilo-Anderson classification (P < 0.01), duration of antibiotic prophylaxis (P < 0.01), timing of wound closure (P < 0.01), and incidence of soft-tissue reconstruction failure (P < 0.01). Skin grafting was associated with significantly higher failure rates than muscle and free flap reconstructions (P = 0.04). Treatment with antibiotics was significantly longer in patients with drug-resistant bacterial infections than in those without infections (P < 0.01). They concluded that early flaps rather than skin grafting should be used to cover G–A type IIIB fractures. (11).
​OBJECTIVES
​General Objective:
​To study the frequency of wound infection among patients presenting with open fractures due to gunshot injuries at Dongola Military Hospital.
​Specific Objectives:
​To measure the frequency of wound infection among patients presenting with open fractures due to gunshot injuries.
​To determine the potential risk factors for wound infection, including fracture site, Gustilo classification, blood loss, contamination, presence of multiple fractures, time of presentation, debridement, and timing of antibiotic administration.
​To assess the correlation between these risk factors and the occurrence of wound infection.
​METHODOLOGY
​Study Design:
​This is an observational, descriptive, cross-sectional, hospital-based study.
​Study Area:
​This study will be conducted at Dongola Military Hospital, located in Dongola city, within Sudan's Northern State. It serves as a crucial study setting for medical professionals studying the healthcare needs of the military. The hospital plays a vital role in receiving and treating wounded soldiers who are referred from the ongoing war in Khartoum State, as well as other states affected by the conflict that erupted on April 15, 2023.
​Study Duration:
​This study will be conducted within the period from 2023 to 2025.
​Study Population:
​The study will include adult patients who present with gunshot-related open fractures at Dongola Military Hospital between 2024 and 2025.
​Inclusion Criteria:
​Adult patients (18 years or older).
​Had an open fracture after a gunshot.
​Present in the study area within the study period.
​Accept to participate in the study.
​Exclusion Criteria:
​Not fulfilling any of the inclusion criteria above.
​Sampling and Sample Size Estimation:
​Convenience sampling will be used to select participants based on their availability and willingness to participate during the study period. Eligible patients who meet the inclusion criteria will be recruited consecutively until the desired sample size is reached.
​Data Collection Methods and Tools:
​Data will be collected using an interviewer-administered questionnaire conducted by the principal investigator. The questionnaire will include structured, closed-ended questions (see Appendix 2). In addition, laboratory tests such as wound cultures, blood tests (CBC, CRP, ESR), and imaging (X-rays, MRI) will be used to detect infections as part of routine investigation (13).
​Study Variables:
​Independent Variables:
​Demographics: Age, Gender, Education, Socioeconomic status, Residence.
​Chronic Illness: Diabetes, Hypertension, Others.
​Fracture Characteristics: Site, Gustilo classification, Blood loss, Contamination, Time of presentation, Debridement, Timing of antibiotics.
​Dependent Variables:
​Wound Infection Signs: Pain, Swelling, Discharge, Redness, Offensive odor.
​Investigations: WBCs, ESR, CRP, Wound culture results.
​Data Management:
​Data entry and cleaning will be performed using Microsoft Excel.
​Statistical analysis will be conducted using SPSS version 28.0.
​Descriptive statistics (frequencies, percentages, means, and standard deviations) and bi-variable analysis (Chi-square and t-test) will be used.
​A P-value of 0.05 or less will be considered statistically significant.
​ETHICAL CONSIDERATIONS
​Ethical approval will be obtained from the Sudan Medical Specialization Board (SMSB) and the Ministry of Health (MOH). Final approval will be sought from the administration of Dongola Military Hospital.
​Informed Consent: Participants will be informed of the study's purpose and their right to withdraw at any time. Written informed consent will be obtained.
​Confidentiality: All data will be anonymized using a coding system. Only the principal investigator will have access to the identifiable data.
Demographic Characteristics:
​This study analyzed the demographic characteristics of participants to understand their potential influence on injury patterns and outcomes.
​Table 1 presents the demographic characteristics of the study participants. Most participants were male (92.0%), and the majority were younger than 40 years (65.2%). Over 89% had at least a secondary education, and 56.5% belonged to the low socioeconomic class. All participants resided in urban areas (100.0%), with no rural representation.
[bookmark: _bookmark34]Table1:Demographic Characteristics of Study Participants

	Class
	Frequency
	Percent

	Gender
	
	

	Male
	127
	92.0

	Female
	11
	8.0

	Age
	
	

	<40years
	90
	65.2

	41 –60years
	33
	23.9

	>60years
	15
	10.9

	Educational Level
	
	

	Illiterate
	5
	3.6

	Primary
	10
	7.2

	Secondary
	73
	52.9

	University or above
	50
	36.2

	Socioeconomic Class
	
	

	Low
	78
	56.5

	Middle
	46
	33.3

	High
	14
	10.1

	Residence
	
	

	Urban
	138
	100.0

	Rural
	0
	0.0

	Total
	138
	100.0










	[bookmark: _bookmark35]Table 2:Clinical Profiles of Patients
	
	

	Class
	Frequency
	Percent

	Chronic Ill ness
	
	

	Diabetes
	53
	38.4

	Hypertension
	67
	48.6

	HIV
	0
	0.0

	Others
	11
	8.0

	None
	21
	15.2

	Siteof Injury
	
	

	Upper limb
	39
	28.3

	Lowerlimb
	99
	71.7

	Gustilo-Anderson Classification
	
	

	TypeI
	8
	5.8

	TypeII
	37
	26.8

	TypeIII
	93
	67.4

	Total
	138
	100.0


Nearly half of the patients had hypertension (48.6%), while 38.4% had diabetes. No cases of HIV were recorded. Most injuries affected the lower limb (71.7%), and the majority were classified as severe (Gustilo-Anderson Type III: 67.4%).

[bookmark: _bookmark36]Table 3:Injury-Related Factors and Complications

Class	Frequency	Percent

	Blood Loss
	
	

	Yes
	30
	21.7

	No
	108
	78.3

	Contamination
	
	

	Yes
	122
	88.4

	No
	16
	11.6


Presence of Multiple Fractures
Yes	36	26.1
No	102	73.9
Total	138	100.0


Contaminated injuries were common(88.4%),while blood loss was observed in 21.7% ofcases. Multiple fractures were present in26.1%of patients. Most cases(78.3%) did not experience significant blood loss.

[bookmark: _bookmark37]Table 4:Timing of Presentation and Antibiotic Administration

	Class
	Frequency
	Percent

	Time of Presentation from injury
	
	

	Within24hrs
	83
	60.1

	Late /after24hrs
	55
	39.9

	Time of antibiotic administration after injury
	
	

	Less than 3hrs
	35
	25.4

	More than 3hrs
	103
	74.6

	Total
	138
	100.0



Most patients(60.1%) sought medicalcare within 24 hours, while 39.9% had delayed presentation. Early antibiotic administration (<3 hours) occurred in only 25.4% of cases, whereas the majority (74.6%) received antibiotics after 3 hours.
Pain was reported by all patients (100%), while redness (87%) and swelling (81.2%) werealso common.Wound infection was present in42.8%ofcases. Debridement was performed within 24 hours for 57.2% of patients (as presented in Table 5)

[bookmark: _bookmark38]Table 5:Wound Infection Incidence and Management

	Class
	Frequency
	Percent

	Wound Infection Symptoms
	
	

	Pain
	138
	100.0

	Swelling
	112
	81.2

	Discharge
	6
	4.3

	Redness
	120
	87.0

	Offensive Odor
	11
	8.0

	Pain
	138
	100.0

	Presence of Wound Infection
	
	

	Yes
	59
	42.8

	No
	79
	57.2


Debridement
Within24hrs	79	57.2
After24 hrs	59	42.8
Total	138	100.0
[bookmark: _bookmark39]Table 6:Wound Cultures and Imaging Investigations

	Class
	Frequency
	Percent

	Wound Cultures
	
	

	Yes
	23
	16.7

	No
	115
	83.3

	Imaging Performed
	
	

	X-Rays
	138
	100.0

	MRI
	0
	0.0

	Total
	138
	100.0



Wound cultures were performed for16.7%of patients, whilethe majority(83.3%)did not undergo culture testing. X-rays were performed for allpatients, whereas MRI was unavailable in this setting.
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Table 7:Blood Tests Performed

	Class
	Min
	Max
	Mean±Standard Deviation

	CBC(WBC count, ×10³/µL)
	42.7
	96.0
	60.7±1.1

	CRP(mg/L)
	56.8
	82.0
	71.9±3.9

	ESR(mm/hr)
	54.0
	84.0
	72.5±4.5



ThemeanWBCcountwas60.7±1.1×10³/µL,while CRP and ESR levels averaged
71.9 ± 3.9 mg/L and 72.5 ± 4.5 mm/hr, respectively. Elevated inflammatory markers were observed, with high levels detected in 42% of patients for WBC count, 56% for CRP, and 54% for ESR, indicating an inflammatory response.


​DISCUSSION:
​The demographic findings indicate a predominance of young male participants, aligning with global trends where working-age males experience higher exposure to trauma-related injuries due to occupational hazards, physical activity, and risk-prone behaviors. This demographic pattern is consistent with epidemiological data suggesting that men are more likely to engage in high-risk occupations such as construction, transportation, and manufacturing, which contribute significantly to injury rates. Conversely, the low female representation may be attributed to gender-based variations in occupational exposure, mobility patterns, and healthcare-seeking behaviors.
​Sociocultural factors, such as differing perceptions of pain and injury severity, may further influence women's healthcare utilization, warranting further research into gender disparities in trauma epidemiology. This aligns with findings indicating that female trauma patients often experience delays in care and are less likely to be transported to trauma centers compared to males, highlighting systemic gender disparities in trauma management [14].
​The high proportion of participants with at least a secondary education (89.1%) suggests that educational background may play a role in healthcare access and injury management. Education is often correlated with better health awareness, timely medical intervention, and adherence to treatment protocols. However, despite relatively high education levels, a significant proportion of participants (56.5%) belonged to the low socioeconomic class, highlighting potential barriers to healthcare affordability and access to post-injury rehabilitation. Financial constraints may limit individuals' ability to seek timely medical attention, comply with follow-up care, or access advanced therapeutic options, thereby impacting overall recovery outcomes. This is consistent with research indicating that individuals with lower socioeconomic status face significant challenges in accessing healthcare services, including trauma care, due to financial barriers and systemic inequities [15].
​The complete absence of rural participants suggests a significant urban-rural divide in trauma care. Urban healthcare facilities appear to be the primary centers for managing these injuries, likely due to superior medical infrastructure, availability of specialized trauma care, and established referral networks. Rural residents may face multiple barriers, including geographic distance, lack of transportation, and limited emergency medical services, which delay timely intervention. Strengthening rural trauma response systems through improved pre-hospital care, telemedicine integration, and capacity building of peripheral healthcare centers could enhance equity in trauma management. This observation is supported by studies highlighting that rural populations often have reduced access to trauma centers, leading to disparities in trauma care outcomes [16].
​Chronic conditions, particularly hypertension and diabetes, were highly prevalent among participants, suggesting potential implications for wound healing, infection risk, and overall recovery. The delayed healing response in diabetic and hypertensive patients is well-documented, often resulting in prolonged hospitalization and increased morbidity. The absence of reported HIV cases may reflect either a lower prevalence in the study population or potential underreporting due to stigma or lack of routine screening. Given the immunosuppressive effects of HIV on wound healing and infection control, integrating routine infectious disease screening into trauma care protocols could provide a more comprehensive understanding of comorbidities influencing patient outcomes.
​Injury distribution patterns revealed a predominance of lower limb injuries, particularly involving weight-bearing bones. High-impact trauma mechanisms, such as road traffic accidents and falls, are the most common contributors to such injuries. The high rate of severe fractures further underscores the necessity for advanced orthopedic interventions, including surgical fixation, internal stabilization, and infection control strategies. The high contamination rate of open fractures highlights their vulnerability to environmental exposure, significantly increasing infection risks. Immediate wound decontamination, appropriate antibiotic prophylaxis, and early surgical intervention are critical measures in reducing infection-related complications.
​The occurrence of blood loss, though less frequent, remains a critical concern, as it can lead to hemodynamic instability, hypovolemic shock, and delayed recovery if not managed promptly. Multiple fractures add further complexity to treatment protocols, necessitating multi-disciplinary coordination between orthopedic surgeons, trauma specialists, and rehabilitation experts to optimize functional recovery and prevent long-term disability. These findings collectively emphasize the importance of an integrated trauma care approach that includes early surgical intervention, infection prevention strategies, and post-injury rehabilitation.
​Delayed medical presentation emerged as a notable concern, potentially influenced by logistical barriers, lack of awareness, or underestimation of injury severity. Delays in seeking medical care increase the risk of complications, including wound infections, deep-seated abscess formation, and poor fracture healing. The limited early antibiotic administration observed in the study suggests potential gaps in immediate trauma response, possibly due to resource constraints, lack of standardized protocols, or variations in clinician decision-making. Addressing these deficiencies through enhanced pre-hospital emergency services, patient education on injury severity, and streamlined antibiotic administration guidelines could significantly improve patient outcomes.
​The high prevalence of pain and redness among participants suggests a significant inflammatory response post-injury, potentially indicative of early infection or tissue damage. The reported infection rate reinforces the inherent risks associated with open fractures, highlighting the need for strict infection control protocols. Early debridement, observed as a common practice in the study, aligns with best practices for reducing infection risks and promoting optimal healing outcomes. However, delays in wound management may contribute to increased complication rates, further emphasizing the importance of timely surgical intervention, appropriate antibiotic therapy, and standardized wound care practices.
​Diagnostic trends revealed a low rate of wound culture testing, suggesting reliance on empirical antibiotic treatment rather than targeted therapy based on microbial identification. This may be due to resource limitations, time constraints, or clinical preference for broad-spectrum antibiotics. While empirical treatment remains an essential component of infection management, integrating routine wound culture testing could enhance antimicrobial stewardship by guiding targeted therapy and reducing the risk of antibiotic resistance.
​The universal reliance on X-rays highlights their indispensable role in fracture assessment and treatment planning. However, the absence of MRI availability suggests limited access to advanced imaging modalities, which could impact the early detection of soft tissue injuries, ligamentous damage, and occult fractures. Expanding imaging capabilities, particularly in high-volume trauma centers, could enhance diagnostic accuracy and optimize treatment strategies for complex injuries.
​The elevated inflammatory markers, including increased white blood cell (WBC) count, C-reactive protein (CRP), and erythrocyte sedimentation rate (ESR), suggest ongoing infection, tissue damage, or systemic inflammatory response following trauma. These biomarkers serve as critical indicators of post-injury complications, guiding clinical decision-making and intervention strategies. Regular monitoring of inflammatory markers is essential for assessing patient recovery, identifying early signs of infection, and implementing timely therapeutic interventions to prevent adverse outcomes.
​LIMITATIONS:
​The study was conducted in an urban setting, limiting the generalizability of findings to rural populations.
​The absence of long-term follow-up data prevents assessment of delayed complications and recovery outcomes.
​Limited access to advanced imaging and microbiological testing may have affected diagnostic accuracy.
​Reliance on self-reported data for some variables introduces the possibility of recall bias.
​CONCLUSION:
​The study highlights key risk factors, injury patterns, and treatment gaps in traumatic injuries. The findings emphasize the need for timely medical intervention, infection control, and comprehensive trauma management strategies. Addressing delays in care, strengthening laboratory diagnostics, and improving healthcare accessibility are crucial for reducing complications and enhancing patient outcomes.
​RECOMMENDATIONS:
​Enhance Pre-Hospital Care: Improve emergency response systems and public awareness to reduce delays in seeking medical attention.
​Optimize Antibiotic Administration: Establish clear protocols for early antibiotic use to minimize infection risks in open fractures.
​Expand Diagnostic Capabilities: Increase access to microbiological testing and advanced imaging to improve targeted treatment.
​Strengthen Multidisciplinary Management: Integrate orthopedic, infectious disease, and rehabilitation specialists for comprehensive patient care.
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