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Radiological Profiles of Orbital Gunshot Injuries Sustained During the 
July 2024 Political Unrest and Mass Movement in Bangladesh: 
Experience at a National Referral Eye Hospital

Abstract
Background: Gunshot injuries are a form of penetrating trauma that requires prompt imaging assessment for 
both clinical management and forensic evaluation. The July Revolution in Bangladesh led to a surge in 
civilian gunshot injuries, including severe orbital trauma. Rifles, handguns, and shotguns were the most 
commonly used weapons, with shotgun injuries often causing more devastating damage due to the dispersion 
of pellets. Objective: This study investigated the radiological findings, emergency interventions, and surgical 
outcomes of orbital gunshot injuries treated at the National Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh. Methodology: This descriptive cross-sectional study was conducted from July 2024 to 
December 2024. A total of 1,002 patients with gunshot injuries received treatment, among whom 786 
required admission and radiological evaluation using X-rays and other imaging modalities. Of these, 612 
patients had orbital injuries, including 573 single-eye injuries and 39 bilateral injuries. Results: A total of 
1,002 patients with gunshot injuries were treated, with 786 requiring admissions. Among the 612 patients 
with orbital injuries, 573 had single-eye injuries, and 39 had bilateral injuries. Radiological assessments 
showed that B-scan ultrasonography and X-ray were critical in identifying the injury extent. Surgical 
interventions included retinal surgery (63.9%) and globe repair (34.9%), with 73.0% of patients preserving 
their vision post-surgery. Conclusion: Early intervention and multidisciplinary care significantly improve 
surgical outcomes, with a high proportion of patients preserving vision. [Journal of National Institute of 
Neurosciences Bangladesh, July 2025;11(2):176-180]
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Introduction
Gunshot injuries are a severe form of penetrating trauma 
that requires prompt medical evaluation and intervention. 
These injuries are associated with high morbidity and 
often lead to permanent disability or vision loss when the 
orbit is involved1. Orbital gunshot injuries present unique 
challenges due to the complex anatomy of the eye and 
surrounding structures. Rapid and accurate imaging is 
essential for assessing the extent of damage, guiding 
surgical planning, and determining prognosis2. In 
addition to clinical implications, radiological evaluation 
of gunshot wounds also holds forensic significance, as it 
aids in reconstructing injury mechanisms and legal 

investigations3.
The July Revolution in Bangladesh led to widespread 
violence, resulting in a surge of civilian gunshot injuries, 
including severe ocular trauma. Rifles, handguns, and 
shotguns were among the most commonly used weapons 
during this period. While rifles and handguns discharge a 
single bullet per shot, shotguns release multiple pellets, 
which disperse upon exiting the barrel. At close range, 
shotgun injuries can cause devastating damage due to the 
combined kinetic energy of the pellets, often leading to 
more extensive soft tissue and bony injuries than 
single-bullet wounds4. The severity of such injuries 
necessitates a multidisciplinary approach involving 

ophthalmologists, radiologists, and trauma surgeons5. 
Radiological imaging, particularly X-rays and B-scan 
ultrasonography, plays a critical role in evaluating orbital 
injuries. X-ray imaging is effective for detecting 
fractures and metallic foreign bodies6, while B-scan 
ultrasonography provides detailed visualization of 
intraocular structures in cases where the cornea or 
anterior segment is opaque7. In complex cases, computed 
tomography (CT) and magnetic resonance imaging 
(MRI) may be required to assess soft tissue damage and 
optic nerve involvement8. 
A prompt and accurate radiological assessment 
significantly influences the choice of treatment 
strategies, including emergency surgical interventions. 
During the study period, a total of 1,002 patients 
received treatment for gunshot injuries at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, with 786 requiring admission and 
radiological evaluation. Among them, 573 had single-eye 
injuries, while 39 patients suffered bilateral injuries, 
leading to permanent blindness in some cases9. Surgical 
interventions were necessary for 504 patients, including 
278 retinal surgeries and two corneal transplants aimed at 
restoring or preserving vision. This study was aimed to 
analyze the radiological findings, emergency 
interventions, and surgical outcomes of orbital gunshot 
injuries sustained during the July Revolution. By 
assessing imaging modalities, injury mechanisms, and 
treatment responses, the study seeks to contribute to the 
development of standardized management protocols for 
ocular trauma in conflict and civilian settings.

Methodology
Study Settings and Population: This descriptive 
cross-sectional study was conducted at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, from July 2024 to December 2024. The 
study population comprised patients presenting with 
gunshot injuries during this period. A total of 1,002 
patients with gunshot injuries were treated during the 
study period. Of these, 786 patients required admission 
and underwent radiological evaluation. Patients with 
orbital gunshot injuries were identified through 
comprehensive clinical assessment and confirmed by 
radiological findings.
Study Procedure: All admitted patients received 
standardized radiological assessments including X-ray 
imaging to evaluate bony fractures, presence of foreign 
bodies, overall anatomical damage and B-scan 
ultrasonography to assess intraocular structures and 
retinal and vitreous damage. For complex cases 

requiring further evaluation, additional imaging 
modalities such as computed tomography (CT) and 
magnetic resonance imaging (MRI) were utilized when 
clinically indicated. Surgical management was 
performed on 504 patients to address acute trauma, 
including 278 retinal surgeries, 2 corneal transplants 
and additional procedures as clinically warranted.
Data Collection: Data were systematically collected 
from multiple sources like patient medical records, 
radiological reports, surgical outcome documentation 
and follow-up clinical evaluations.
Statistical Analysis: The collected data were analyzed 
using Microsoft Office tools (Excel, Word) and 
descriptive statistical methods. Results were categorized 
and presented according to injury type and severity, 
radiological findings, surgical procedures performed 
and treatment outcomes
Ethical Considerations: The study protocol received 
ethical clearance from Institutional Review Board 
National Institute of Ophthalmology and Hospital, 
Dhaka. Patient confidentiality was maintained 
throughout the study, with all data anonymized for 
analysis.

Results
A total of 1,002 patients with gunshot injuries were 
treated at the National Institute of Ophthalmology and 
Hospital, Dhaka, Bangladesh, during the study period. 
Of these, 786 patients required admission, and 612 
sustained orbital injuries (61.0% of the total). 

Figure I shows that, among the 612 orbital injury cases, 
573 had single-eye injuries (93.6%), while 39 patients 
suffered bilateral eye injuries (6.4%). The radiological 
evaluation of 612 orbital gunshot injury cases revealed 
significant differences in imaging findings between 

bilateral and single-eye injuries (Table 1). B-scan 
ultrasonography demonstrated positive findings in 
94.5% of single-eye injuries (n=552/573), compared to 
only 4.9% in bilateral cases (n=28/39). Similarly, X-ray 
positivity was observed in 87.2% of single-eye injuries 
(n=510/573) versus 5.6% in bilateral injuries (n=32/39). 
Analysis of injury patterns (Table 2) showed distinct 
differences between unilateral and bilateral cases. 
Among single-eye injuries, globe rupture was most 
prevalent (41.5%, n=238), followed by retinal 
detachment (21.3%, n=122), vitreous hemorrhage 
(18.2%, n=104), and optic nerve injury (19.0%, n=109). 
In contrast, bilateral injuries predominantly presented 
with retinal detachment (46.2%, n=18) and vitreous 
hemorrhage (30.8%, n=12), with notably lower rates of 
globe rupture (5.1%, n=2). Surgical interventions were 
required in 504 cases (Table 3), with retinal surgery 
being the most common procedure (63.9%, n=322). 
Globe repair accounted for 34.9% of surgeries (n=176), 
while corneal transplantation was relatively rare (1.2%, 

n=6). The surgical outcomes (Table 3) demonstrated 
that 73.0% of patients (n=368) achieved vision 
preservation postoperatively, while 27.0% (n=136) 
experienced permanent vision loss despite surgical 
intervention.

Discussion
Orbital gunshot injuries are a significant cause of 
ocular trauma in civilian settings, often resulting in 
severe complications. This study aimed to assess the 
radiological findings, emergency interventions, and 
surgical outcomes of orbital gunshot injuries at the 
National Eye Institute during the July Revolution in 
Bangladesh. The results underline the crucial role of 
timely radiological evaluations, emergency 
interventions, and multidisciplinary approaches in the 
management of these injuries. The study showed that a 
substantial number of patients with gunshot injuries 
sustained orbital trauma. This is consistent with reports 
from other conflict and civilian settings where 
penetrating ocular trauma is a common consequence of 
gunshot wounds10. Among the injured, the vast majority 
(93.6%) sustained single-eye injuries, with 6.4% 
suffering bilateral injuries. The higher proportion of 
single-eye injuries aligns with previous studies 
indicating that unilateral ocular trauma is more 
common in gunshot victims11,12. 
Bilateral injuries, however, pose greater challenges due 
to the risk of permanent blindness, as observed in 6.4% 
of our sample. Radiological imaging plays an essential 
role in the evaluation of orbital gunshot injuries, both 
in determining the extent of damage and in guiding 
surgical interventions. In our study, B-scan 
ultrasonography was more frequently positive (94.5%) 
in single-eye injuries compared to bilateral-eye injuries 
(4.9%), which indicates the higher severity of 
single-eye trauma that differs from the findings of 
another study13. The X-ray also revealed significant 
findings in both groups, with a slightly lower positivity 
rate for bilateral-eye injuries (5.6%) than single ones 
(87.2%). This supports the notion that B- scan and 
X-ray are complementary modalities, with the B-scan 
more effective in detecting retinal and posterior 
segment injuries. In contrast, X-ray remains useful for 
detecting fractures and foreign bodies in the orbit14. 
Surgical management of orbital gunshot injuries varies 
depending on the nature of the damage. In this study, 
50.3% of patients required surgical intervention, with 
retinal surgeries being the most common (63.9%), 
followed by globe repair (34.9%). This is similar to 
findings from other studies, where retinal detachment 

and vitreous hemorrhage were the leading indications 
for surgery in gunshot victims15,16. 
The need for corneal transplantation in two cases 
underscores the severity of some injuries, which can 
lead to irreversible corneal damage. The outcomes of 
surgical interventions were generally favorable, with 
73.0% of patients preserving their vision. However, 
27.0% of patients experienced permanent vision loss, 
which highlights the challenges of managing severe 
orbital gunshot injuries17. One of the most significant 
findings in this study was the correlation between 
timely radiological assessment and successful surgical 
outcomes. Patients who underwent early imaging and 
intervention had better outcomes, a result that has been 
widely reported in trauma surgery literature18. 
Moreover, the high possibility of postoperative 
complications emphasizes the need for rigorous 
post-surgical care and monitoring, as infections and 
inflammation are common risks following traumatic 
ocular surgeries19. 
This study highlights the critical importance of 
multidisciplinary care in the management of orbital 
gunshot injuries. The collaboration between emergency 
medical teams, radiologists, and ophthalmic surgeons is 
crucial for optimizing patient outcomes. Future 
research should focus on refining imaging protocols, 
improving surgical techniques, and exploring 
innovative rehabilitation strategies to further enhance 
the management of these complex injuries.
This study was limited by its single-center design and 
short follow-up period. The retrospective nature may 
have introduced selection bias, while the lack of 
advanced imaging in all cases could affect injury 
assessment. Additionally, psychosocial impacts and 
long-term visual rehabilitation outcomes were not 
evaluated.

Conclusion
This study demonstrates that radiological imaging 
serves as a cornerstone in the effective management of 
orbital gunshot injuries, enabling accurate diagnosis 
and timely intervention. The findings reveal that early 
surgical intervention coupled with multidisciplinary 
care yields favorable outcomes. These results 
underscore the importance of establishing standardized 
protocols for imaging and surgical management in 
ocular trauma cases. However, the significant rate of 
permanent vision loss highlights the need for continued 
research to refine surgical techniques and develop more 
effective treatment strategies. Future studies should 
focus on long-term outcomes, advanced imaging 

modalities, and innovative surgical approaches to 
further improve visual prognosis in these complex 
cases.
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Introduction
Gunshot injuries are a severe form of penetrating trauma 
that requires prompt medical evaluation and intervention. 
These injuries are associated with high morbidity and 
often lead to permanent disability or vision loss when the 
orbit is involved1. Orbital gunshot injuries present unique 
challenges due to the complex anatomy of the eye and 
surrounding structures. Rapid and accurate imaging is 
essential for assessing the extent of damage, guiding 
surgical planning, and determining prognosis2. In 
addition to clinical implications, radiological evaluation 
of gunshot wounds also holds forensic significance, as it 
aids in reconstructing injury mechanisms and legal 

investigations3.
The July Revolution in Bangladesh led to widespread 
violence, resulting in a surge of civilian gunshot injuries, 
including severe ocular trauma. Rifles, handguns, and 
shotguns were among the most commonly used weapons 
during this period. While rifles and handguns discharge a 
single bullet per shot, shotguns release multiple pellets, 
which disperse upon exiting the barrel. At close range, 
shotgun injuries can cause devastating damage due to the 
combined kinetic energy of the pellets, often leading to 
more extensive soft tissue and bony injuries than 
single-bullet wounds4. The severity of such injuries 
necessitates a multidisciplinary approach involving 

ophthalmologists, radiologists, and trauma surgeons5. 
Radiological imaging, particularly X-rays and B-scan 
ultrasonography, plays a critical role in evaluating orbital 
injuries. X-ray imaging is effective for detecting 
fractures and metallic foreign bodies6, while B-scan 
ultrasonography provides detailed visualization of 
intraocular structures in cases where the cornea or 
anterior segment is opaque7. In complex cases, computed 
tomography (CT) and magnetic resonance imaging 
(MRI) may be required to assess soft tissue damage and 
optic nerve involvement8. 
A prompt and accurate radiological assessment 
significantly influences the choice of treatment 
strategies, including emergency surgical interventions. 
During the study period, a total of 1,002 patients 
received treatment for gunshot injuries at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, with 786 requiring admission and 
radiological evaluation. Among them, 573 had single-eye 
injuries, while 39 patients suffered bilateral injuries, 
leading to permanent blindness in some cases9. Surgical 
interventions were necessary for 504 patients, including 
278 retinal surgeries and two corneal transplants aimed at 
restoring or preserving vision. This study was aimed to 
analyze the radiological findings, emergency 
interventions, and surgical outcomes of orbital gunshot 
injuries sustained during the July Revolution. By 
assessing imaging modalities, injury mechanisms, and 
treatment responses, the study seeks to contribute to the 
development of standardized management protocols for 
ocular trauma in conflict and civilian settings.

Methodology
Study Settings and Population: This descriptive 
cross-sectional study was conducted at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, from July 2024 to December 2024. The 
study population comprised patients presenting with 
gunshot injuries during this period. A total of 1,002 
patients with gunshot injuries were treated during the 
study period. Of these, 786 patients required admission 
and underwent radiological evaluation. Patients with 
orbital gunshot injuries were identified through 
comprehensive clinical assessment and confirmed by 
radiological findings.
Study Procedure: All admitted patients received 
standardized radiological assessments including X-ray 
imaging to evaluate bony fractures, presence of foreign 
bodies, overall anatomical damage and B-scan 
ultrasonography to assess intraocular structures and 
retinal and vitreous damage. For complex cases 

requiring further evaluation, additional imaging 
modalities such as computed tomography (CT) and 
magnetic resonance imaging (MRI) were utilized when 
clinically indicated. Surgical management was 
performed on 504 patients to address acute trauma, 
including 278 retinal surgeries, 2 corneal transplants 
and additional procedures as clinically warranted.
Data Collection: Data were systematically collected 
from multiple sources like patient medical records, 
radiological reports, surgical outcome documentation 
and follow-up clinical evaluations.
Statistical Analysis: The collected data were analyzed 
using Microsoft Office tools (Excel, Word) and 
descriptive statistical methods. Results were categorized 
and presented according to injury type and severity, 
radiological findings, surgical procedures performed 
and treatment outcomes
Ethical Considerations: The study protocol received 
ethical clearance from Institutional Review Board 
National Institute of Ophthalmology and Hospital, 
Dhaka. Patient confidentiality was maintained 
throughout the study, with all data anonymized for 
analysis.

Results
A total of 1,002 patients with gunshot injuries were 
treated at the National Institute of Ophthalmology and 
Hospital, Dhaka, Bangladesh, during the study period. 
Of these, 786 patients required admission, and 612 
sustained orbital injuries (61.0% of the total). 

Figure I shows that, among the 612 orbital injury cases, 
573 had single-eye injuries (93.6%), while 39 patients 
suffered bilateral eye injuries (6.4%). The radiological 
evaluation of 612 orbital gunshot injury cases revealed 
significant differences in imaging findings between 

bilateral and single-eye injuries (Table 1). B-scan 
ultrasonography demonstrated positive findings in 
94.5% of single-eye injuries (n=552/573), compared to 
only 4.9% in bilateral cases (n=28/39). Similarly, X-ray 
positivity was observed in 87.2% of single-eye injuries 
(n=510/573) versus 5.6% in bilateral injuries (n=32/39). 
Analysis of injury patterns (Table 2) showed distinct 
differences between unilateral and bilateral cases. 
Among single-eye injuries, globe rupture was most 
prevalent (41.5%, n=238), followed by retinal 
detachment (21.3%, n=122), vitreous hemorrhage 
(18.2%, n=104), and optic nerve injury (19.0%, n=109). 
In contrast, bilateral injuries predominantly presented 
with retinal detachment (46.2%, n=18) and vitreous 
hemorrhage (30.8%, n=12), with notably lower rates of 
globe rupture (5.1%, n=2). Surgical interventions were 
required in 504 cases (Table 3), with retinal surgery 
being the most common procedure (63.9%, n=322). 
Globe repair accounted for 34.9% of surgeries (n=176), 
while corneal transplantation was relatively rare (1.2%, 

n=6). The surgical outcomes (Table 3) demonstrated 
that 73.0% of patients (n=368) achieved vision 
preservation postoperatively, while 27.0% (n=136) 
experienced permanent vision loss despite surgical 
intervention.

Discussion
Orbital gunshot injuries are a significant cause of 
ocular trauma in civilian settings, often resulting in 
severe complications. This study aimed to assess the 
radiological findings, emergency interventions, and 
surgical outcomes of orbital gunshot injuries at the 
National Eye Institute during the July Revolution in 
Bangladesh. The results underline the crucial role of 
timely radiological evaluations, emergency 
interventions, and multidisciplinary approaches in the 
management of these injuries. The study showed that a 
substantial number of patients with gunshot injuries 
sustained orbital trauma. This is consistent with reports 
from other conflict and civilian settings where 
penetrating ocular trauma is a common consequence of 
gunshot wounds10. Among the injured, the vast majority 
(93.6%) sustained single-eye injuries, with 6.4% 
suffering bilateral injuries. The higher proportion of 
single-eye injuries aligns with previous studies 
indicating that unilateral ocular trauma is more 
common in gunshot victims11,12. 
Bilateral injuries, however, pose greater challenges due 
to the risk of permanent blindness, as observed in 6.4% 
of our sample. Radiological imaging plays an essential 
role in the evaluation of orbital gunshot injuries, both 
in determining the extent of damage and in guiding 
surgical interventions. In our study, B-scan 
ultrasonography was more frequently positive (94.5%) 
in single-eye injuries compared to bilateral-eye injuries 
(4.9%), which indicates the higher severity of 
single-eye trauma that differs from the findings of 
another study13. The X-ray also revealed significant 
findings in both groups, with a slightly lower positivity 
rate for bilateral-eye injuries (5.6%) than single ones 
(87.2%). This supports the notion that B- scan and 
X-ray are complementary modalities, with the B-scan 
more effective in detecting retinal and posterior 
segment injuries. In contrast, X-ray remains useful for 
detecting fractures and foreign bodies in the orbit14. 
Surgical management of orbital gunshot injuries varies 
depending on the nature of the damage. In this study, 
50.3% of patients required surgical intervention, with 
retinal surgeries being the most common (63.9%), 
followed by globe repair (34.9%). This is similar to 
findings from other studies, where retinal detachment 

and vitreous hemorrhage were the leading indications 
for surgery in gunshot victims15,16. 
The need for corneal transplantation in two cases 
underscores the severity of some injuries, which can 
lead to irreversible corneal damage. The outcomes of 
surgical interventions were generally favorable, with 
73.0% of patients preserving their vision. However, 
27.0% of patients experienced permanent vision loss, 
which highlights the challenges of managing severe 
orbital gunshot injuries17. One of the most significant 
findings in this study was the correlation between 
timely radiological assessment and successful surgical 
outcomes. Patients who underwent early imaging and 
intervention had better outcomes, a result that has been 
widely reported in trauma surgery literature18. 
Moreover, the high possibility of postoperative 
complications emphasizes the need for rigorous 
post-surgical care and monitoring, as infections and 
inflammation are common risks following traumatic 
ocular surgeries19. 
This study highlights the critical importance of 
multidisciplinary care in the management of orbital 
gunshot injuries. The collaboration between emergency 
medical teams, radiologists, and ophthalmic surgeons is 
crucial for optimizing patient outcomes. Future 
research should focus on refining imaging protocols, 
improving surgical techniques, and exploring 
innovative rehabilitation strategies to further enhance 
the management of these complex injuries.
This study was limited by its single-center design and 
short follow-up period. The retrospective nature may 
have introduced selection bias, while the lack of 
advanced imaging in all cases could affect injury 
assessment. Additionally, psychosocial impacts and 
long-term visual rehabilitation outcomes were not 
evaluated.

Conclusion
This study demonstrates that radiological imaging 
serves as a cornerstone in the effective management of 
orbital gunshot injuries, enabling accurate diagnosis 
and timely intervention. The findings reveal that early 
surgical intervention coupled with multidisciplinary 
care yields favorable outcomes. These results 
underscore the importance of establishing standardized 
protocols for imaging and surgical management in 
ocular trauma cases. However, the significant rate of 
permanent vision loss highlights the need for continued 
research to refine surgical techniques and develop more 
effective treatment strategies. Future studies should 
focus on long-term outcomes, advanced imaging 

modalities, and innovative surgical approaches to 
further improve visual prognosis in these complex 
cases.
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Introduction
Gunshot injuries are a severe form of penetrating trauma 
that requires prompt medical evaluation and intervention. 
These injuries are associated with high morbidity and 
often lead to permanent disability or vision loss when the 
orbit is involved1. Orbital gunshot injuries present unique 
challenges due to the complex anatomy of the eye and 
surrounding structures. Rapid and accurate imaging is 
essential for assessing the extent of damage, guiding 
surgical planning, and determining prognosis2. In 
addition to clinical implications, radiological evaluation 
of gunshot wounds also holds forensic significance, as it 
aids in reconstructing injury mechanisms and legal 

investigations3.
The July Revolution in Bangladesh led to widespread 
violence, resulting in a surge of civilian gunshot injuries, 
including severe ocular trauma. Rifles, handguns, and 
shotguns were among the most commonly used weapons 
during this period. While rifles and handguns discharge a 
single bullet per shot, shotguns release multiple pellets, 
which disperse upon exiting the barrel. At close range, 
shotgun injuries can cause devastating damage due to the 
combined kinetic energy of the pellets, often leading to 
more extensive soft tissue and bony injuries than 
single-bullet wounds4. The severity of such injuries 
necessitates a multidisciplinary approach involving 

ophthalmologists, radiologists, and trauma surgeons5. 
Radiological imaging, particularly X-rays and B-scan 
ultrasonography, plays a critical role in evaluating orbital 
injuries. X-ray imaging is effective for detecting 
fractures and metallic foreign bodies6, while B-scan 
ultrasonography provides detailed visualization of 
intraocular structures in cases where the cornea or 
anterior segment is opaque7. In complex cases, computed 
tomography (CT) and magnetic resonance imaging 
(MRI) may be required to assess soft tissue damage and 
optic nerve involvement8. 
A prompt and accurate radiological assessment 
significantly influences the choice of treatment 
strategies, including emergency surgical interventions. 
During the study period, a total of 1,002 patients 
received treatment for gunshot injuries at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, with 786 requiring admission and 
radiological evaluation. Among them, 573 had single-eye 
injuries, while 39 patients suffered bilateral injuries, 
leading to permanent blindness in some cases9. Surgical 
interventions were necessary for 504 patients, including 
278 retinal surgeries and two corneal transplants aimed at 
restoring or preserving vision. This study was aimed to 
analyze the radiological findings, emergency 
interventions, and surgical outcomes of orbital gunshot 
injuries sustained during the July Revolution. By 
assessing imaging modalities, injury mechanisms, and 
treatment responses, the study seeks to contribute to the 
development of standardized management protocols for 
ocular trauma in conflict and civilian settings.

Methodology
Study Settings and Population: This descriptive 
cross-sectional study was conducted at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, from July 2024 to December 2024. The 
study population comprised patients presenting with 
gunshot injuries during this period. A total of 1,002 
patients with gunshot injuries were treated during the 
study period. Of these, 786 patients required admission 
and underwent radiological evaluation. Patients with 
orbital gunshot injuries were identified through 
comprehensive clinical assessment and confirmed by 
radiological findings.
Study Procedure: All admitted patients received 
standardized radiological assessments including X-ray 
imaging to evaluate bony fractures, presence of foreign 
bodies, overall anatomical damage and B-scan 
ultrasonography to assess intraocular structures and 
retinal and vitreous damage. For complex cases 

requiring further evaluation, additional imaging 
modalities such as computed tomography (CT) and 
magnetic resonance imaging (MRI) were utilized when 
clinically indicated. Surgical management was 
performed on 504 patients to address acute trauma, 
including 278 retinal surgeries, 2 corneal transplants 
and additional procedures as clinically warranted.
Data Collection: Data were systematically collected 
from multiple sources like patient medical records, 
radiological reports, surgical outcome documentation 
and follow-up clinical evaluations.
Statistical Analysis: The collected data were analyzed 
using Microsoft Office tools (Excel, Word) and 
descriptive statistical methods. Results were categorized 
and presented according to injury type and severity, 
radiological findings, surgical procedures performed 
and treatment outcomes
Ethical Considerations: The study protocol received 
ethical clearance from Institutional Review Board 
National Institute of Ophthalmology and Hospital, 
Dhaka. Patient confidentiality was maintained 
throughout the study, with all data anonymized for 
analysis.

Results
A total of 1,002 patients with gunshot injuries were 
treated at the National Institute of Ophthalmology and 
Hospital, Dhaka, Bangladesh, during the study period. 
Of these, 786 patients required admission, and 612 
sustained orbital injuries (61.0% of the total). 

Figure I shows that, among the 612 orbital injury cases, 
573 had single-eye injuries (93.6%), while 39 patients 
suffered bilateral eye injuries (6.4%). The radiological 
evaluation of 612 orbital gunshot injury cases revealed 
significant differences in imaging findings between 

bilateral and single-eye injuries (Table 1). B-scan 
ultrasonography demonstrated positive findings in 
94.5% of single-eye injuries (n=552/573), compared to 
only 4.9% in bilateral cases (n=28/39). Similarly, X-ray 
positivity was observed in 87.2% of single-eye injuries 
(n=510/573) versus 5.6% in bilateral injuries (n=32/39). 
Analysis of injury patterns (Table 2) showed distinct 
differences between unilateral and bilateral cases. 
Among single-eye injuries, globe rupture was most 
prevalent (41.5%, n=238), followed by retinal 
detachment (21.3%, n=122), vitreous hemorrhage 
(18.2%, n=104), and optic nerve injury (19.0%, n=109). 
In contrast, bilateral injuries predominantly presented 
with retinal detachment (46.2%, n=18) and vitreous 
hemorrhage (30.8%, n=12), with notably lower rates of 
globe rupture (5.1%, n=2). Surgical interventions were 
required in 504 cases (Table 3), with retinal surgery 
being the most common procedure (63.9%, n=322). 
Globe repair accounted for 34.9% of surgeries (n=176), 
while corneal transplantation was relatively rare (1.2%, 

n=6). The surgical outcomes (Table 3) demonstrated 
that 73.0% of patients (n=368) achieved vision 
preservation postoperatively, while 27.0% (n=136) 
experienced permanent vision loss despite surgical 
intervention.

Discussion
Orbital gunshot injuries are a significant cause of 
ocular trauma in civilian settings, often resulting in 
severe complications. This study aimed to assess the 
radiological findings, emergency interventions, and 
surgical outcomes of orbital gunshot injuries at the 
National Eye Institute during the July Revolution in 
Bangladesh. The results underline the crucial role of 
timely radiological evaluations, emergency 
interventions, and multidisciplinary approaches in the 
management of these injuries. The study showed that a 
substantial number of patients with gunshot injuries 
sustained orbital trauma. This is consistent with reports 
from other conflict and civilian settings where 
penetrating ocular trauma is a common consequence of 
gunshot wounds10. Among the injured, the vast majority 
(93.6%) sustained single-eye injuries, with 6.4% 
suffering bilateral injuries. The higher proportion of 
single-eye injuries aligns with previous studies 
indicating that unilateral ocular trauma is more 
common in gunshot victims11,12. 
Bilateral injuries, however, pose greater challenges due 
to the risk of permanent blindness, as observed in 6.4% 
of our sample. Radiological imaging plays an essential 
role in the evaluation of orbital gunshot injuries, both 
in determining the extent of damage and in guiding 
surgical interventions. In our study, B-scan 
ultrasonography was more frequently positive (94.5%) 
in single-eye injuries compared to bilateral-eye injuries 
(4.9%), which indicates the higher severity of 
single-eye trauma that differs from the findings of 
another study13. The X-ray also revealed significant 
findings in both groups, with a slightly lower positivity 
rate for bilateral-eye injuries (5.6%) than single ones 
(87.2%). This supports the notion that B- scan and 
X-ray are complementary modalities, with the B-scan 
more effective in detecting retinal and posterior 
segment injuries. In contrast, X-ray remains useful for 
detecting fractures and foreign bodies in the orbit14. 
Surgical management of orbital gunshot injuries varies 
depending on the nature of the damage. In this study, 
50.3% of patients required surgical intervention, with 
retinal surgeries being the most common (63.9%), 
followed by globe repair (34.9%). This is similar to 
findings from other studies, where retinal detachment 

and vitreous hemorrhage were the leading indications 
for surgery in gunshot victims15,16. 
The need for corneal transplantation in two cases 
underscores the severity of some injuries, which can 
lead to irreversible corneal damage. The outcomes of 
surgical interventions were generally favorable, with 
73.0% of patients preserving their vision. However, 
27.0% of patients experienced permanent vision loss, 
which highlights the challenges of managing severe 
orbital gunshot injuries17. One of the most significant 
findings in this study was the correlation between 
timely radiological assessment and successful surgical 
outcomes. Patients who underwent early imaging and 
intervention had better outcomes, a result that has been 
widely reported in trauma surgery literature18. 
Moreover, the high possibility of postoperative 
complications emphasizes the need for rigorous 
post-surgical care and monitoring, as infections and 
inflammation are common risks following traumatic 
ocular surgeries19. 
This study highlights the critical importance of 
multidisciplinary care in the management of orbital 
gunshot injuries. The collaboration between emergency 
medical teams, radiologists, and ophthalmic surgeons is 
crucial for optimizing patient outcomes. Future 
research should focus on refining imaging protocols, 
improving surgical techniques, and exploring 
innovative rehabilitation strategies to further enhance 
the management of these complex injuries.
This study was limited by its single-center design and 
short follow-up period. The retrospective nature may 
have introduced selection bias, while the lack of 
advanced imaging in all cases could affect injury 
assessment. Additionally, psychosocial impacts and 
long-term visual rehabilitation outcomes were not 
evaluated.

Conclusion
This study demonstrates that radiological imaging 
serves as a cornerstone in the effective management of 
orbital gunshot injuries, enabling accurate diagnosis 
and timely intervention. The findings reveal that early 
surgical intervention coupled with multidisciplinary 
care yields favorable outcomes. These results 
underscore the importance of establishing standardized 
protocols for imaging and surgical management in 
ocular trauma cases. However, the significant rate of 
permanent vision loss highlights the need for continued 
research to refine surgical techniques and develop more 
effective treatment strategies. Future studies should 
focus on long-term outcomes, advanced imaging 

modalities, and innovative surgical approaches to 
further improve visual prognosis in these complex 
cases.
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Modality

B-scan positive
X-ray positive

Single
552(94.5%)
510(87.2%)

Eye injury
Bilateral
28(4.9%)
32(5.6%)

Table 1: Radiological Findings in Patients with Orbital 
Gunshot Injuries (n = 612)

Injury type

Retinal detachment
Vitreous hemorrhage
Globe rupture
Optic nerve injury

Bilateral
(n = 39)

18(46.2%)
12(30.8%)
2(5.1%)
7(17.9%)

Eye injury
Single

(n = 573)
122(21.3%)
104(18.2%)
238(41.5%)
109(19.0%)

Table 2: Breakdown of Injury Types in Single and 
Bilateral Eye Injury Patients (n= 612)

Variables
Type of surgery
Retinal surgery
Corneal transplantation
Globe repair
Outcomes
Vision preservation
Vision loss (permanent)

Percent

63.9
1.2
34.9

73.0
27.0

Frequency

322
6

176

368
136

Table 3: Surgical Interventions and Postoperative 
Outcomes in Orbital Gunshot Injury Patients

P value

0.05
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Introduction
Gunshot injuries are a severe form of penetrating trauma 
that requires prompt medical evaluation and intervention. 
These injuries are associated with high morbidity and 
often lead to permanent disability or vision loss when the 
orbit is involved1. Orbital gunshot injuries present unique 
challenges due to the complex anatomy of the eye and 
surrounding structures. Rapid and accurate imaging is 
essential for assessing the extent of damage, guiding 
surgical planning, and determining prognosis2. In 
addition to clinical implications, radiological evaluation 
of gunshot wounds also holds forensic significance, as it 
aids in reconstructing injury mechanisms and legal 

investigations3.
The July Revolution in Bangladesh led to widespread 
violence, resulting in a surge of civilian gunshot injuries, 
including severe ocular trauma. Rifles, handguns, and 
shotguns were among the most commonly used weapons 
during this period. While rifles and handguns discharge a 
single bullet per shot, shotguns release multiple pellets, 
which disperse upon exiting the barrel. At close range, 
shotgun injuries can cause devastating damage due to the 
combined kinetic energy of the pellets, often leading to 
more extensive soft tissue and bony injuries than 
single-bullet wounds4. The severity of such injuries 
necessitates a multidisciplinary approach involving 

ophthalmologists, radiologists, and trauma surgeons5. 
Radiological imaging, particularly X-rays and B-scan 
ultrasonography, plays a critical role in evaluating orbital 
injuries. X-ray imaging is effective for detecting 
fractures and metallic foreign bodies6, while B-scan 
ultrasonography provides detailed visualization of 
intraocular structures in cases where the cornea or 
anterior segment is opaque7. In complex cases, computed 
tomography (CT) and magnetic resonance imaging 
(MRI) may be required to assess soft tissue damage and 
optic nerve involvement8. 
A prompt and accurate radiological assessment 
significantly influences the choice of treatment 
strategies, including emergency surgical interventions. 
During the study period, a total of 1,002 patients 
received treatment for gunshot injuries at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, with 786 requiring admission and 
radiological evaluation. Among them, 573 had single-eye 
injuries, while 39 patients suffered bilateral injuries, 
leading to permanent blindness in some cases9. Surgical 
interventions were necessary for 504 patients, including 
278 retinal surgeries and two corneal transplants aimed at 
restoring or preserving vision. This study was aimed to 
analyze the radiological findings, emergency 
interventions, and surgical outcomes of orbital gunshot 
injuries sustained during the July Revolution. By 
assessing imaging modalities, injury mechanisms, and 
treatment responses, the study seeks to contribute to the 
development of standardized management protocols for 
ocular trauma in conflict and civilian settings.

Methodology
Study Settings and Population: This descriptive 
cross-sectional study was conducted at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, from July 2024 to December 2024. The 
study population comprised patients presenting with 
gunshot injuries during this period. A total of 1,002 
patients with gunshot injuries were treated during the 
study period. Of these, 786 patients required admission 
and underwent radiological evaluation. Patients with 
orbital gunshot injuries were identified through 
comprehensive clinical assessment and confirmed by 
radiological findings.
Study Procedure: All admitted patients received 
standardized radiological assessments including X-ray 
imaging to evaluate bony fractures, presence of foreign 
bodies, overall anatomical damage and B-scan 
ultrasonography to assess intraocular structures and 
retinal and vitreous damage. For complex cases 

requiring further evaluation, additional imaging 
modalities such as computed tomography (CT) and 
magnetic resonance imaging (MRI) were utilized when 
clinically indicated. Surgical management was 
performed on 504 patients to address acute trauma, 
including 278 retinal surgeries, 2 corneal transplants 
and additional procedures as clinically warranted.
Data Collection: Data were systematically collected 
from multiple sources like patient medical records, 
radiological reports, surgical outcome documentation 
and follow-up clinical evaluations.
Statistical Analysis: The collected data were analyzed 
using Microsoft Office tools (Excel, Word) and 
descriptive statistical methods. Results were categorized 
and presented according to injury type and severity, 
radiological findings, surgical procedures performed 
and treatment outcomes
Ethical Considerations: The study protocol received 
ethical clearance from Institutional Review Board 
National Institute of Ophthalmology and Hospital, 
Dhaka. Patient confidentiality was maintained 
throughout the study, with all data anonymized for 
analysis.

Results
A total of 1,002 patients with gunshot injuries were 
treated at the National Institute of Ophthalmology and 
Hospital, Dhaka, Bangladesh, during the study period. 
Of these, 786 patients required admission, and 612 
sustained orbital injuries (61.0% of the total). 

Figure I shows that, among the 612 orbital injury cases, 
573 had single-eye injuries (93.6%), while 39 patients 
suffered bilateral eye injuries (6.4%). The radiological 
evaluation of 612 orbital gunshot injury cases revealed 
significant differences in imaging findings between 

bilateral and single-eye injuries (Table 1). B-scan 
ultrasonography demonstrated positive findings in 
94.5% of single-eye injuries (n=552/573), compared to 
only 4.9% in bilateral cases (n=28/39). Similarly, X-ray 
positivity was observed in 87.2% of single-eye injuries 
(n=510/573) versus 5.6% in bilateral injuries (n=32/39). 
Analysis of injury patterns (Table 2) showed distinct 
differences between unilateral and bilateral cases. 
Among single-eye injuries, globe rupture was most 
prevalent (41.5%, n=238), followed by retinal 
detachment (21.3%, n=122), vitreous hemorrhage 
(18.2%, n=104), and optic nerve injury (19.0%, n=109). 
In contrast, bilateral injuries predominantly presented 
with retinal detachment (46.2%, n=18) and vitreous 
hemorrhage (30.8%, n=12), with notably lower rates of 
globe rupture (5.1%, n=2). Surgical interventions were 
required in 504 cases (Table 3), with retinal surgery 
being the most common procedure (63.9%, n=322). 
Globe repair accounted for 34.9% of surgeries (n=176), 
while corneal transplantation was relatively rare (1.2%, 

n=6). The surgical outcomes (Table 3) demonstrated 
that 73.0% of patients (n=368) achieved vision 
preservation postoperatively, while 27.0% (n=136) 
experienced permanent vision loss despite surgical 
intervention.

Discussion
Orbital gunshot injuries are a significant cause of 
ocular trauma in civilian settings, often resulting in 
severe complications. This study aimed to assess the 
radiological findings, emergency interventions, and 
surgical outcomes of orbital gunshot injuries at the 
National Eye Institute during the July Revolution in 
Bangladesh. The results underline the crucial role of 
timely radiological evaluations, emergency 
interventions, and multidisciplinary approaches in the 
management of these injuries. The study showed that a 
substantial number of patients with gunshot injuries 
sustained orbital trauma. This is consistent with reports 
from other conflict and civilian settings where 
penetrating ocular trauma is a common consequence of 
gunshot wounds10. Among the injured, the vast majority 
(93.6%) sustained single-eye injuries, with 6.4% 
suffering bilateral injuries. The higher proportion of 
single-eye injuries aligns with previous studies 
indicating that unilateral ocular trauma is more 
common in gunshot victims11,12. 
Bilateral injuries, however, pose greater challenges due 
to the risk of permanent blindness, as observed in 6.4% 
of our sample. Radiological imaging plays an essential 
role in the evaluation of orbital gunshot injuries, both 
in determining the extent of damage and in guiding 
surgical interventions. In our study, B-scan 
ultrasonography was more frequently positive (94.5%) 
in single-eye injuries compared to bilateral-eye injuries 
(4.9%), which indicates the higher severity of 
single-eye trauma that differs from the findings of 
another study13. The X-ray also revealed significant 
findings in both groups, with a slightly lower positivity 
rate for bilateral-eye injuries (5.6%) than single ones 
(87.2%). This supports the notion that B- scan and 
X-ray are complementary modalities, with the B-scan 
more effective in detecting retinal and posterior 
segment injuries. In contrast, X-ray remains useful for 
detecting fractures and foreign bodies in the orbit14. 
Surgical management of orbital gunshot injuries varies 
depending on the nature of the damage. In this study, 
50.3% of patients required surgical intervention, with 
retinal surgeries being the most common (63.9%), 
followed by globe repair (34.9%). This is similar to 
findings from other studies, where retinal detachment 

and vitreous hemorrhage were the leading indications 
for surgery in gunshot victims15,16. 
The need for corneal transplantation in two cases 
underscores the severity of some injuries, which can 
lead to irreversible corneal damage. The outcomes of 
surgical interventions were generally favorable, with 
73.0% of patients preserving their vision. However, 
27.0% of patients experienced permanent vision loss, 
which highlights the challenges of managing severe 
orbital gunshot injuries17. One of the most significant 
findings in this study was the correlation between 
timely radiological assessment and successful surgical 
outcomes. Patients who underwent early imaging and 
intervention had better outcomes, a result that has been 
widely reported in trauma surgery literature18. 
Moreover, the high possibility of postoperative 
complications emphasizes the need for rigorous 
post-surgical care and monitoring, as infections and 
inflammation are common risks following traumatic 
ocular surgeries19. 
This study highlights the critical importance of 
multidisciplinary care in the management of orbital 
gunshot injuries. The collaboration between emergency 
medical teams, radiologists, and ophthalmic surgeons is 
crucial for optimizing patient outcomes. Future 
research should focus on refining imaging protocols, 
improving surgical techniques, and exploring 
innovative rehabilitation strategies to further enhance 
the management of these complex injuries.
This study was limited by its single-center design and 
short follow-up period. The retrospective nature may 
have introduced selection bias, while the lack of 
advanced imaging in all cases could affect injury 
assessment. Additionally, psychosocial impacts and 
long-term visual rehabilitation outcomes were not 
evaluated.

Conclusion
This study demonstrates that radiological imaging 
serves as a cornerstone in the effective management of 
orbital gunshot injuries, enabling accurate diagnosis 
and timely intervention. The findings reveal that early 
surgical intervention coupled with multidisciplinary 
care yields favorable outcomes. These results 
underscore the importance of establishing standardized 
protocols for imaging and surgical management in 
ocular trauma cases. However, the significant rate of 
permanent vision loss highlights the need for continued 
research to refine surgical techniques and develop more 
effective treatment strategies. Future studies should 
focus on long-term outcomes, advanced imaging 

modalities, and innovative surgical approaches to 
further improve visual prognosis in these complex 
cases.
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Introduction
Gunshot injuries are a severe form of penetrating trauma 
that requires prompt medical evaluation and intervention. 
These injuries are associated with high morbidity and 
often lead to permanent disability or vision loss when the 
orbit is involved1. Orbital gunshot injuries present unique 
challenges due to the complex anatomy of the eye and 
surrounding structures. Rapid and accurate imaging is 
essential for assessing the extent of damage, guiding 
surgical planning, and determining prognosis2. In 
addition to clinical implications, radiological evaluation 
of gunshot wounds also holds forensic significance, as it 
aids in reconstructing injury mechanisms and legal 

investigations3.
The July Revolution in Bangladesh led to widespread 
violence, resulting in a surge of civilian gunshot injuries, 
including severe ocular trauma. Rifles, handguns, and 
shotguns were among the most commonly used weapons 
during this period. While rifles and handguns discharge a 
single bullet per shot, shotguns release multiple pellets, 
which disperse upon exiting the barrel. At close range, 
shotgun injuries can cause devastating damage due to the 
combined kinetic energy of the pellets, often leading to 
more extensive soft tissue and bony injuries than 
single-bullet wounds4. The severity of such injuries 
necessitates a multidisciplinary approach involving 

ophthalmologists, radiologists, and trauma surgeons5. 
Radiological imaging, particularly X-rays and B-scan 
ultrasonography, plays a critical role in evaluating orbital 
injuries. X-ray imaging is effective for detecting 
fractures and metallic foreign bodies6, while B-scan 
ultrasonography provides detailed visualization of 
intraocular structures in cases where the cornea or 
anterior segment is opaque7. In complex cases, computed 
tomography (CT) and magnetic resonance imaging 
(MRI) may be required to assess soft tissue damage and 
optic nerve involvement8. 
A prompt and accurate radiological assessment 
significantly influences the choice of treatment 
strategies, including emergency surgical interventions. 
During the study period, a total of 1,002 patients 
received treatment for gunshot injuries at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, with 786 requiring admission and 
radiological evaluation. Among them, 573 had single-eye 
injuries, while 39 patients suffered bilateral injuries, 
leading to permanent blindness in some cases9. Surgical 
interventions were necessary for 504 patients, including 
278 retinal surgeries and two corneal transplants aimed at 
restoring or preserving vision. This study was aimed to 
analyze the radiological findings, emergency 
interventions, and surgical outcomes of orbital gunshot 
injuries sustained during the July Revolution. By 
assessing imaging modalities, injury mechanisms, and 
treatment responses, the study seeks to contribute to the 
development of standardized management protocols for 
ocular trauma in conflict and civilian settings.

Methodology
Study Settings and Population: This descriptive 
cross-sectional study was conducted at the National 
Institute of Ophthalmology and Hospital, Dhaka, 
Bangladesh, from July 2024 to December 2024. The 
study population comprised patients presenting with 
gunshot injuries during this period. A total of 1,002 
patients with gunshot injuries were treated during the 
study period. Of these, 786 patients required admission 
and underwent radiological evaluation. Patients with 
orbital gunshot injuries were identified through 
comprehensive clinical assessment and confirmed by 
radiological findings.
Study Procedure: All admitted patients received 
standardized radiological assessments including X-ray 
imaging to evaluate bony fractures, presence of foreign 
bodies, overall anatomical damage and B-scan 
ultrasonography to assess intraocular structures and 
retinal and vitreous damage. For complex cases 

requiring further evaluation, additional imaging 
modalities such as computed tomography (CT) and 
magnetic resonance imaging (MRI) were utilized when 
clinically indicated. Surgical management was 
performed on 504 patients to address acute trauma, 
including 278 retinal surgeries, 2 corneal transplants 
and additional procedures as clinically warranted.
Data Collection: Data were systematically collected 
from multiple sources like patient medical records, 
radiological reports, surgical outcome documentation 
and follow-up clinical evaluations.
Statistical Analysis: The collected data were analyzed 
using Microsoft Office tools (Excel, Word) and 
descriptive statistical methods. Results were categorized 
and presented according to injury type and severity, 
radiological findings, surgical procedures performed 
and treatment outcomes
Ethical Considerations: The study protocol received 
ethical clearance from Institutional Review Board 
National Institute of Ophthalmology and Hospital, 
Dhaka. Patient confidentiality was maintained 
throughout the study, with all data anonymized for 
analysis.

Results
A total of 1,002 patients with gunshot injuries were 
treated at the National Institute of Ophthalmology and 
Hospital, Dhaka, Bangladesh, during the study period. 
Of these, 786 patients required admission, and 612 
sustained orbital injuries (61.0% of the total). 

Figure I shows that, among the 612 orbital injury cases, 
573 had single-eye injuries (93.6%), while 39 patients 
suffered bilateral eye injuries (6.4%). The radiological 
evaluation of 612 orbital gunshot injury cases revealed 
significant differences in imaging findings between 

bilateral and single-eye injuries (Table 1). B-scan 
ultrasonography demonstrated positive findings in 
94.5% of single-eye injuries (n=552/573), compared to 
only 4.9% in bilateral cases (n=28/39). Similarly, X-ray 
positivity was observed in 87.2% of single-eye injuries 
(n=510/573) versus 5.6% in bilateral injuries (n=32/39). 
Analysis of injury patterns (Table 2) showed distinct 
differences between unilateral and bilateral cases. 
Among single-eye injuries, globe rupture was most 
prevalent (41.5%, n=238), followed by retinal 
detachment (21.3%, n=122), vitreous hemorrhage 
(18.2%, n=104), and optic nerve injury (19.0%, n=109). 
In contrast, bilateral injuries predominantly presented 
with retinal detachment (46.2%, n=18) and vitreous 
hemorrhage (30.8%, n=12), with notably lower rates of 
globe rupture (5.1%, n=2). Surgical interventions were 
required in 504 cases (Table 3), with retinal surgery 
being the most common procedure (63.9%, n=322). 
Globe repair accounted for 34.9% of surgeries (n=176), 
while corneal transplantation was relatively rare (1.2%, 

n=6). The surgical outcomes (Table 3) demonstrated 
that 73.0% of patients (n=368) achieved vision 
preservation postoperatively, while 27.0% (n=136) 
experienced permanent vision loss despite surgical 
intervention.

Discussion
Orbital gunshot injuries are a significant cause of 
ocular trauma in civilian settings, often resulting in 
severe complications. This study aimed to assess the 
radiological findings, emergency interventions, and 
surgical outcomes of orbital gunshot injuries at the 
National Eye Institute during the July Revolution in 
Bangladesh. The results underline the crucial role of 
timely radiological evaluations, emergency 
interventions, and multidisciplinary approaches in the 
management of these injuries. The study showed that a 
substantial number of patients with gunshot injuries 
sustained orbital trauma. This is consistent with reports 
from other conflict and civilian settings where 
penetrating ocular trauma is a common consequence of 
gunshot wounds10. Among the injured, the vast majority 
(93.6%) sustained single-eye injuries, with 6.4% 
suffering bilateral injuries. The higher proportion of 
single-eye injuries aligns with previous studies 
indicating that unilateral ocular trauma is more 
common in gunshot victims11,12. 
Bilateral injuries, however, pose greater challenges due 
to the risk of permanent blindness, as observed in 6.4% 
of our sample. Radiological imaging plays an essential 
role in the evaluation of orbital gunshot injuries, both 
in determining the extent of damage and in guiding 
surgical interventions. In our study, B-scan 
ultrasonography was more frequently positive (94.5%) 
in single-eye injuries compared to bilateral-eye injuries 
(4.9%), which indicates the higher severity of 
single-eye trauma that differs from the findings of 
another study13. The X-ray also revealed significant 
findings in both groups, with a slightly lower positivity 
rate for bilateral-eye injuries (5.6%) than single ones 
(87.2%). This supports the notion that B- scan and 
X-ray are complementary modalities, with the B-scan 
more effective in detecting retinal and posterior 
segment injuries. In contrast, X-ray remains useful for 
detecting fractures and foreign bodies in the orbit14. 
Surgical management of orbital gunshot injuries varies 
depending on the nature of the damage. In this study, 
50.3% of patients required surgical intervention, with 
retinal surgeries being the most common (63.9%), 
followed by globe repair (34.9%). This is similar to 
findings from other studies, where retinal detachment 

and vitreous hemorrhage were the leading indications 
for surgery in gunshot victims15,16. 
The need for corneal transplantation in two cases 
underscores the severity of some injuries, which can 
lead to irreversible corneal damage. The outcomes of 
surgical interventions were generally favorable, with 
73.0% of patients preserving their vision. However, 
27.0% of patients experienced permanent vision loss, 
which highlights the challenges of managing severe 
orbital gunshot injuries17. One of the most significant 
findings in this study was the correlation between 
timely radiological assessment and successful surgical 
outcomes. Patients who underwent early imaging and 
intervention had better outcomes, a result that has been 
widely reported in trauma surgery literature18. 
Moreover, the high possibility of postoperative 
complications emphasizes the need for rigorous 
post-surgical care and monitoring, as infections and 
inflammation are common risks following traumatic 
ocular surgeries19. 
This study highlights the critical importance of 
multidisciplinary care in the management of orbital 
gunshot injuries. The collaboration between emergency 
medical teams, radiologists, and ophthalmic surgeons is 
crucial for optimizing patient outcomes. Future 
research should focus on refining imaging protocols, 
improving surgical techniques, and exploring 
innovative rehabilitation strategies to further enhance 
the management of these complex injuries.
This study was limited by its single-center design and 
short follow-up period. The retrospective nature may 
have introduced selection bias, while the lack of 
advanced imaging in all cases could affect injury 
assessment. Additionally, psychosocial impacts and 
long-term visual rehabilitation outcomes were not 
evaluated.

Conclusion
This study demonstrates that radiological imaging 
serves as a cornerstone in the effective management of 
orbital gunshot injuries, enabling accurate diagnosis 
and timely intervention. The findings reveal that early 
surgical intervention coupled with multidisciplinary 
care yields favorable outcomes. These results 
underscore the importance of establishing standardized 
protocols for imaging and surgical management in 
ocular trauma cases. However, the significant rate of 
permanent vision loss highlights the need for continued 
research to refine surgical techniques and develop more 
effective treatment strategies. Future studies should 
focus on long-term outcomes, advanced imaging 

modalities, and innovative surgical approaches to 
further improve visual prognosis in these complex 
cases.
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