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Abstract 

Background 

Traumatic diaphragmatic injuries (TDI) are uncommon but potentially life-threatening, typically 

resulting from high-energy blunt or penetrating trauma. Due to their often subtle presentation and 

association with other injuries, TDIs are frequently missed during initial evaluation. Delayed diagnosis 

can result in herniation of abdominal organs into the thoracic cavity, respiratory compromise, and 

increased morbidity. This study reviews our institutional experience in diagnosing and managing TDIs 

over a two-year period at Abo-Slim Trauma Hospital, Tripoli, Libya. 

Methods: We conducted a retrospective review of all patients diagnosed with diaphragmatic injuries 

between June 2021 and June 2023. Data included demographics, mechanism and side of injury, 

timing and modality of diagnosis, surgical approach, and outcomes. Surgical techniques included 

laparotomy, laparoscopy, and thoracotomy. Patients were coded DI-2021-7-01 to DI-2021-7-08. 

Results: Eight patients were identified, aged (35.9±13.6, Mean±STDVV). Injuries involved the left 

diaphragm in 7 cases (87.5%) and the right in 1 case (12.5%). Mechanisms included road traffic 

accidents(n=5),stab wounds(n=2),,and one fall. Diagnosis was immediate in 5 cases (62.5%) and 

delayed in 3 (37.5%).Surgical repair was performed via laparotomy in 5 cases (indicated by 

peritonitis or positive FAST), laparoscopy in 2 stable patients, and thoracotomy in one delayed 

diagnosis. 

Conclusion: TDIs remain challenging to diagnose, especially when associated with multiple injuries.   

The left side is more frequently affected, likely due to the protective role of the liver on the right. 

Missed injuries contribute to increased complications and length of stay. Early surgical exploration, 

particularly using laparoscopy in stable patients, improves detection and outcomes. High clinical 

suspicion and vigilant trauma assessment are critical in ensuring timely intervention.

http://www.sicst.ly/
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Introduction 

Traumatic diaphragmatic injuries (TDIs) represent a relatively uncommon but 

clinically significant subset of thoraco-abdominal trauma (1-3). The diaphragm, a 

thin, dome-shaped musculotendinous structure, plays a crucial role in ventilation and 

separates the thoracic and abdominal cavities (4, 5).Its anatomical position makes it 

vulnerable to both blunt and penetrating trauma-particularly in high-energy injuries 

such as motor vehicle collisions, falls from height, and stab or gunshot wounds to 

the   thoraco-abdominal region (6,7). 

The incidence of TDI varies significantly, with reported rates of 0.8-5% in blunt 

trauma and up to 15% in penetrating injuries (8, 9). However, the true incidence may 

be underreported due to the diagnostic challenges posed by this condition (8, 10, 11). 

In the acute setting, symptoms may be subtle or masked by concomitant injuries, 

while standard imaging studies often fail to reveal small or right-sided diaphragmatic 

defects (12-14). As a result, diaphragmatic injuries are frequently missed on initial 

assessment, leading to delayed diagnosis and increased risk of complications such 

as visceral herniation,strangulation, respiratory distress, and bowel ischemia (2, 

10,12,15). 

Right-sided injuries are less commonly reported than left-sided ones, likely due to 

the protective   effect of the liver, which may tamponed the defect or obscure it 

radiologically. Conversely, the left diaphragm is more vulnerable and often lacks a 

barrier to herniation of the stomach, colon, or    spleen into the thoracic cavity (16-

19).The mechanism of injury,size and location of the diaphragmatic defect, and 

associated organ damage all influence the clinical course and management strategy 

(20,21). 

Surgical repair remains the mainstay of treatment and can be performed via 

laparotomy, thoracotomy,or minimally invasive approaches such as laparoscopy or 

thoracoscopy (22, 23). The choice of approach depends on patient stability, 

associated injuries, and available resources (24, 25).Laparotomy is often preferred 

in unstable patients or when intra-abdominal injuries are suspected,while 

laparoscopy offers diagnostic and therapeutic advantages in selected cases with 

isolated diaphragmatic trauma (26). 

Despite advances in imaging and minimally invasive techniques, the diagnosis and 

management of TDI remain challenging, especially in resource-limited 

environments. This is particularly relevant in developing countries, where access to 

high-resolution imaging, surgical expertise, and trauma systems may be limited. 

Understanding regional patterns, diagnostic pitfalls, and treatment outcomes is 

crucial for improving care and guiding clinical decision-making(8). 

This study presents a retrospective review of our experience at Abo-Slim Trauma 

Hospital in Tripoli,Libya,evaluating the clinical characteristics, mechanisms of 
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injury, dliagnostic timelines, and surgical approaches used in the management of 

diaphragmatic injuries over a two-year period. By sharing our institutional 

experience, we aim to raise awareness of the diagnostic challenges and emphasize  

importance of early recognition and appropriate surgical intervention to reduce 

morbidity and mortality in patients with TDI. 

Anatomical considerations and side predilection 

Several anatomical and physiological factors influence the incidence and 

presentation of diaphragmatic injuries. The left hemidiaphragm is more frequently 

injured, accounting for approximately 70-90% of all reported cases (15). This 

asymmetry is largely attributed to the protective effect of the liver on the right side 

and potential difficulties in radiological detection due to the organ's presence. In 

addition, the posterolateral region of the diaphragm is particularly susceptible to 

rupture due to its relatively weak structure and embryological fusion planes (27). 

Diagnostic Challenges: 

Standard chest radiography is often the first imaging modality used in trauma 

settings; however, its sensitivity in detecting diaphragmatic rupture is low, 

particularly for small or right-sided defects (28).Computed tomography (CT), 

especially with multi-detector technology and coronal or sagittal reconstructions, 

has significantly improved diagnostic accuracy, wvith reported sensitivities 

exceeding 80% in expert hands (29). Magnetic resonance imaging (MRI) may offer 

even greater sensitivity but is seldom practical in the acute trauma setting (30). 

Diagnostic laparoscopy and thoracoscopy have emerged as valuable tools for direct 

visualization and repair, particularly in hemodynamically stable patients with 

equivocal imaging findings (31). 

Surgical Management 

There is consensus that all full-thickness diaphragmatic injuries should be repaired 

surgically to prevent herniation and potential strangulation of abdominal contents 

(32, 33). Laparotomy is often performed in poly traumatic patients or when there 

is suspicion of intra-abdominal haemorrhage or visceral injury (34, 35). 

Thoracotomy may be used for chronic or delayed presentations with dense 

adhesions in the thoracic cavity (36). Minimally invasive techniques, including 

laparoscopy and thoracoscopy, are increasingly used in stable patients, allowing 

both diagnosis and repair with reduced morbidity (37). Delayed repairs are 

associated with increased complexity and complication rates,emphasizing the 

importance of early recognition (38,39). 

Missed Injuries and Delayed Complications 
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A significant proportion of diaphragmatic injuries are not diagnosed during the 

initial trauma workup and only become apparent when patients present later with 

herniation-related symptoms. Herniated bowel, stomach, or solid organs can lead 

to volvulus, strangulation, or respiratory distress. In some series, up to 20% of TDIs 

are diagnosed weeks to months after the initial trauma event, often requiring more 

complex surgical correction (15,40-42). 

Relevance to Low-Resource Settings 

In resource-limited healthcare environments, the reliance on clinical judgment 

and basic imaging remain high. Access to advanced imaging or minimally 

invasive surgery is often restricted. As such, delays in diagnosis and 

inappropriate surgical approaches may lead to increased complications. 

Sharing institutional experiences in such contexts is essential to inform clinical 

practice and highlight the importance of high clinical suspicion in trauma patients 

(43,44). 

Materials and Methods 

This retrospective study was conducted at Abo-Slim Trauma Hospital, a major 

trauma referral center in Tripoli, Libya. The objective was to review all cases of 

traumatic diaphragmatic injury (TDI)managed surgically between June 2021 and 

June 2023. Ethical approval for the study was obtained from the hospital's surgical 

review board, and all data were anonymized to maintain patient confidentiality. Each 

case was assigned a unique identifier for reference purposes, coded as DI-2021-7-

01 through DI-2021-7-08,reflecting the year and sequence of inclusion in the study. 

The study population included all patients who sustained diaphragmatic injuries 

secondary to trauma and underwent surgical repair during the defined period. 

Inclusion criteria were: confirmed diagnosis of diaphragmatic rupture (either by 

imaging or intraoperative), surgical intervention performed at our institution, and 

availability of complete medical records. Patients with congenital diaphragmatic     

hernias, non-traumatic diaphragmatic defects, or incomplete documentation were 

excluded from the analysis. 

Patient data were retrieved from surgical theatre logbooks, case files, operative 

notes, and discharge summaries. The collected variables included age, sex, 

mechanism of injury (classified as road traffic accident, stab wound, or fall from 

height), side of diaphragmatic involvement (right or left), and the timing of diagnosis 

(immediate versus delayed). Diagnostic methods were also recorded, including 

findings from chest radiographs, computed tomography (CT), and intraoperative 

observations. For delayed diagnoses, the mode and circumstances of eventual 

discovery were noted, particularly in cases where the injury was initially missed 

during laparotomy, laparoscopy, or thoracotomy. 
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Operative details such as surgical approach-laparotomy, laparoscopy, or 

thoracotomy-were analyzed in relation to the patient's hemodynamic stability and 

the presence of associated injuries. The choice of surgical technique was further 

examined in the context of diagnostic indications such as positive diagnostic 

peritoneal lavage (DPL), abdominal rigidity, or imaging suggestive of intra-

abdominal pathology. In each case, the nature of the diaphragmatic defect, repair 

method (e.g.Primary suture repair), and intraoperative findings were documented. 

Clinical outcomes were also reviewed, including the duration of hospital stay, any 

immediate postoperative complications, and mortality. Data were summarized 

descriptively. Continuous variables such as age and length of hospital stay were 

expressed as mean values, while categorical data were reported as frequencies and 

percentages. Each case was assessed individually to explore diagnostic and 

therapeutic decision-making and to identify any common patterns in missed injuries 

or delayed diagnosis. 

This method allowed us to evaluate the diagnostic challenges and surgical strategies 

associated with TDI in a real-world, resource-limited setting, and to highlight 

potential areas for improved trauma care delivery. 

Results 

Over the two-year study period from June 2021 to June 2023, a total of eight 

patients were identified with traumatic diaphragmatic injuries requiring surgical 

repair at Abo-Slim Trauma Hospital.   These cases were assigned unique 

identifiers ranging from DI-2021-7-01 to DI-2021-7-08 for       consistency and 

anonymization purposes. The patients ranged in age from 22 to 53 years, with   a 

mean age of 37.5years. gender one female and seven male patients. 

Left-sided diaphragmatic injury was far more common, occurring in seven patients 

(87%), while right-sided injury was observed in only one patient (13%).The 

mechanism of injury varied, with road traffic accidents (RTA) being the most 

frequent cause, accounting for five cases (62.5%). Penetrating trauma due to stab 

wounds was observed in two patients (25%), and one patient (12.5%) sustained 

injury following a fall from height. 

Diagnosis was made immediately in five cases (62.5%), either through imaging or 

during surgical exploration. However, three patients (37.5%) experienced delayed 

diagnosis. The delays ranged from days to weeks and were recognized when 

patients re-presented with non-specific symptoms or complications suggestive of 

intra-thoracic herniation. 

Regarding surgical management, laparotomy was the most common approach, 

performed in five patients (62.5%). Of these, four uderwent laparotomy based on 

clinical indications such as abdominal rigidity or positive Focused Assessment 
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Sonography in Trauma (FAST), while the fifth case involved a delayed presentation 

that necessitated open exploration and repair. Laparoscopic repair was successfully 

performed in two patients (25%) who were hemodynamically stable and had no 

other significant intra-abdominal injuries. The remaining one patient, with a missed 

right-sided injury,       underwent thoracotomy during a subsequent admission 

after symptoms of bowel herniation and   respiratory compromise developed. 

No intraoperative mortalities were recorded. Postoperatively, all patients recovered 

with standard care and were eventually discharged. However, patients with delayed 

diagnosis experienced longer hospital stays and had an increased risk of 

postoperative complications, including pleural effusion and prolonged ileus. 

A detailed summary of patient characteristics, mechanisms of injury, diagnostic 

timing,surgical approach,and outcomes is presented in Table 1.
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Table 1:Summary of Clinical Characteristics,Diagnosis,and Management of 

Diaphragmatic Injury 

Cases (D-2021-7-01 to DI-2021-7-08) 

Case ID Age/Sex Mechanism 

of 

Injury 

Side of 

Injury 
Teming of 

Diagnosis 

Diagnostic 

Modality 

Surgical 

Approach 

Intraoperative Findings Outcome 

DI-2021-

7-01 

22/F Road Traftfic 

Accident 

Left Delayed Chest X-

ray+CT 

Chest 

Laparotomy Large 
tear;stomach,small 

bowel,transverse 

colon,spleen,and 
omentum herniated into 

thoracic cavity 

ICU 3 
days;discharged in 

good condition;well 

on 2-year follow-up 

DI-2021-

7-02 

53/M Road Traffic 

Accident 

Right Early (Day 

2) 

Chest X-

ray+CT 

Chest/Abdomen 

Thoracotomy Right diaphragmatic tear 

confirmed 

on imaging 

Discharged in good 

condition 

DI-2021-

7-03 

50/M Road Traffic 

Accident 

Left Delayed 

(Day 

3) 

Chest X-

ray+CT 

Chest 

Laparoscopy Stomach gas seen in chest; 

diaphragmatic defect 

confirmed and 

repaired 

Recovered well 
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DI-2021-

7-04 

50/M Stab wound Left Immediate Cinical+ 

Operative 

Laparotomy Pancreatic injury and 

ruptured left 
diaphragm;repair using 

interrupted 

Prolene 1 sutures 

Discharged in stable 

condition 

DI-2021-

7-05 
20/M Fall from 

height 
Left Immediate FAST Laparotomy Splenic 

injuries,retroperitoneal 

hematoma,left diaphragmatic 

tear 

Recovered 

postoperatively 

DI-2021-

7-06 
20/M Road Traffic 

Accident 

Left Immediate FAST Laparotomy Multiple 

lacerations;diaphragmatic 

rupture 

Discharged after 

stabilization 

DI-2021-

7-07 
28/M Road Traffic 

Accident 

Left Immediate Peritonitis Laparotomy Left lobe liver tear,small 

splenic 

tear,retroperitoneal 

hematoma,left 

diaphragm tear 

Discharged in stable 

condition 

DI-2021-

7-08 

30/M Stab wound Left Delayed 

(Day 

2) 

Chest X-ray 

(initially NAD). 

CT Chest 

Laparoscopy Stomach herniation into 

thoracic cavity;confirmed 

diaphragmatic 

defect 

Uneventful 

recovery 
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Discussion 

 

This retrospective review of eight cases of traumatic diaphragmatic injury (TDI) 

managed at Abo-Slim Trauma Hospital, Tripoli-Libya, highlights the diagnostic 

and therapeutic challenges associated with this uncommon but potentially life-

threatening condition. The findings of this case series are consistent with the 

broader literature, particularly in terms of the predominance of left-sided 

injuries,the high association with blunt trauma, and the critical role of timely 

surgical intervention (45, 46). 

Mechanism and Laterality of Injury 

In our series, seven of the eight patients (87.5%) had left-sided diaphragmatic 

injuries, with only one case involving the right hemidiaphragm. This aligns with 

the established observation that the left side is more vulnerable to rupture due to 

the absence of the liver's protective buffering effect (45).The right hemidiaphragm, 

although not immune to injury, is less frequently ruptured and more likely to be 

missed radiologically, as illustrated by DI-2021-7-02, where a right-sided rupture 

was only recognized after CT imaging and was managed via thoracotomy (45, 

47,48). 

Blunt trauma-predominantly road traffic accidents (RTA)-was the most common 

cause,accounting for five of the eight cases (62.5%). This reflects global patterns 

where high-velocity deceleration injuries dominate TDI etiologies. Penetrating 

trauma, such as stab wounds,accounted for two cases (25%), and one patient 

sustained the injury due to a fall from height. These findings support the need for a 

high index of suspicion in poly traumatic patients, particularly those with thoraco-

abdominal involvement (6-8,49-52). 

Diagnostic Challenges and Delays 

Early diagnosis remains a cornerstone in reducing morbidity of TDI (53). Five 

patients (62.5%) were diagnosed immediately, either through suggestive imaging 

or intraoperatively, during laparotomy for other indications. However,three patients 

(37.5%) experienced delayed diagnosis, often several days after initial trauma. For 

instance, DI-2021-7-01 developed progressive respiratory symptoms only after 

hospital readmission, and diagnosis was confirmed on CT after being missed in the 

initial orthopaedic management. This is consistent with studies reporting delayed 

recognition in up to 30%of TDIs, especially when symptoms are vague or 

overshadowed by orthopaedic or neurological injuries (54,55). 

Similarly,DI-2021-7-08,initially hemodynamically stable with negative chest X-

ray findings,developed symptoms suggestive of visceral herniation only the next 

day,highlighting the limitations of plain radiographs and the value of repeated 

imaging. Several studies emphasize the role of CT scanning,particularly multi-
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detector CT (MDCT), in detecting subtle diaphragmatic defects not visible on 

chest X-ray. The "collar sign or hourglass sign" and "dependent viscera sign" on 

CT has been found to be highly suggestive of TDI (56). 

Surgical Management and Outcomes 

All eight patients in our study underwent surgical repair. Laparotomy was the most 

commonly employed approach (5 cases), often dictated by clinical signs such as 

abdominal rigidity or Focused Assessment Sonography in Trauma (FAST). For 

example, DI-2021-7-05, DI-2021-7-06, and DI-2021-7-07had signs of intra-

abdominal bleeding or solid organ injury, necessitating open exploration (34, 

57,58). Laparoscopy was successfully employed in DI-2021-7-03 and DI-2021-7-

08, both of whom were hemodynamically stable and had minimal associated 

injuries. This minimally invasive approach enabled both diagnosis and repair and 

is increasingly favoured in stable patients due to its lower morbidity and shorter 

recovery time. However, its utility is limited in the presence of extensive intra-

abdominal injuries or hemodynamic instability (26, 59). 

The lone thoracotomy (DI-2021-7-02) was performed for a delayed-diagnosis right-

sided injury with significant thoracic involvement. In such cases,especially when 

adhesions or herniated contents need to be addressed within the thoracic 

cavity,thoracotomy remains appropriate. 

Associated Injuries 

A key observation in our series is the frequent association of TDI with other 

traumatic injuries.Orthopedic fractures (limbs and pelvis), splenic lacerations, 

retroperitoneal hematoma,and liver injuries were common. These associated 

injuries not only influenced the timing and method of diagnosis but also dictated 

surgical approach and post-operative recovery. This mirrors findings in large 

trauma series, which consistently demonstrate that TDI is a marker of 

severe,multisystem trauma. 

Outcomes and Prognosis 

There were no in-hospital mortalities in our cohort. All patients survived and were 

discharged in stable condition, with follow-up confirming good long-term 

outcomes, including DI-2021-7-01, who remained well two years post-operatively. 

However, patients with delayed diagnoses had longer hospital stays and a more 

complex recovery, underlining the consequences of missed or late recognition. 

Conclusion 

Traumatic diaphragmatic injuries remain a diagnostic and surgical challenge, 

particularly in the context of poly trauma. Our institutional experience underscores 

the importance of maintaining a high index of suspicion in all patients with thoraco-

abdominal trauma, especially following road traffic accidents, stab wounds, or falls 

from height. Given the nonspecific presentation of TDI and the limitations of initial 
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imaging, repeated investigations and close clinical monitoring are often necessary, 

even in patients who appear stable. 

Diagnostic laparoscopy has proven to be an invaluable tool for both diagnosis and 

repair in selected hemodynamically stable patients, offering the benefits of 

minimally invasive access. However, delays in diagnosis-as observed in several of 

our cases-are associated with more complex surgical interventions, increased risk of 

complications, and prolonged hospitalization, which place a significant burden on 

both patients and healthcare resources. 

In resource-limited settings, where access to advanced imaging and surgical 

technologies may be restricted, clinical acumen and timely surgical exploration 

become the cornerstones of effective management. This series reinforces the need 

for multidisciplinary vigilance, robust trauma protocols, and early operative 

intervention to improve patient outcomes in diaphragmatic trauma. 

References 

1. Shinjo T,Izawa Y,Yonekawa C,Matsumura T,Mato 

T.Characteristics,outcomes,and prognostic factors in patients with penetrating and 

blunt traumatic diaphragmatic injury: a nationwide retrospective cohort study in 

Japan. Int J Emerg Med. 2025;18(1):23. Epub 20250211.doi:10.1186/s12245-025-

00826-2.PubMed PMID:39934689;PubMed Central PMCID:PMC11817612. 

2. Reitano E,Cioffi SPB,Airoldi C,Chiara O, La Greca G, Cimbanassi S. 

Current trends in the diagnosis and management of traumatic diaphragmatic 

injuries: A systematic review and a diagnostic accuracy meta-analysis of blunt 

trauma. Injury. 2022;53(11):3586-95. Epub 20220702. 

doi:10.1016/j.injury.2022.07.002.PubMed PMID:35803743. 

3. McDonald AA,Robinson BRH,Alarcon L,Bosarge PL,Dorion H,Haut ER,et 

al.Evaluation and management of traumatic diaphragmatic injuries: A Practice 

Management Guideline fromn the Eastern Association for the Surgery of Trauma.J 

Trauma Acute Care Surg. 2018;85(1):198-

207.doi:10.1097/TA.0000000000001924. PubMed PMID: 29613959. 

4. Downey R. Anatomy of the normal diaphragm. Thorac Surg Clin. 

2011;21(2):273-9,ix.doi:10.1016/j.thorsurg.2011.01.001.PubMed 

PMID:21477776. 

 

5. Kocjan J,Adamek M,Gzik-Zroska B, Czyżewski D, Rydel M. Network 

of breathing.Multifunctional role of the diaphragm: a review. Adv Respir 

Med. 2017;85(4):224-32.doi:10.5603/ARM.2017.0037.PubMed 

PMID:28871591. 



Traumatic diaphragmatic injuries (TDI)………………………………………………… 

 
  

 
 -ISSN: 3014-6266                    41303: دردم(  2025نوفمبر) ، (37) العدد ، (10) المجلد   ة ـلـوم الشـامـلـعـة الـجلـم

6. Sharma B,Kafaru M,Agriantonis G, Davis A, Bhatia ND, Twelker K, et 

al. A Case Series Focusing on Blunt Traumatic Diaphragm Injury at a Level 1 

Trauma Center. Biomedicines.2025;13(2). Epub 20250130. doi: 

10.3390/biomedicines13020325.PubMed PMID: 40002737;PubMed Central 

PMCID: PMC11852366. 

7. Şentürk M, Çakır M, Ali Akbulut M, Yeşildağ K. Approach to Traumatic 

Diaphragm Injuries:Single Center Experience. J Acute Med. 2021;11(1):18-

21.doi:10.6705/j.jacme.202103_11(1).0003.PubMed PMID: 33928012;PubMed 

Central PMCID: PMC8075961. 

8. Karhof S,Simmermacher RKJ,Gerbranda P,van Wessem KJP, Leenen 

LPH,Hietbrink F.Diaphragm injuries in a mature trauma system: still a 

diagnostic challenge. Front Surg.2024;11:1489260.Epub 

20241209.doi:10.3389/fsurg.2024.1489260. PubMed PMID: 

39717351;PubMed Central PMCID:PMC11663924. 

9. Ong BS, Heitmann PT, Shenfine J. A delayed presentation of traumatic right 

hemidiaphragm injury repaired via a laparoscopic approach: A case report. Ann 

Med Surg (Lond). 2020;53:16-9.Epub 20200325.doi: 

10.1016/j.amsu.2020.03.002.PubMed PMID: 32280460;PubMed Central PMCID: 

PMC7139134. 

10. Okonta KE,Ekwunife CN,Okonta EM,Aghaji MAC.Management of 

Traumatic Diaphragmatic Injury-A Peep into Bowel Repair via 

Thoracotomy.J West Afr Coll Surg.2022;12(2):53-7.Epub 

20220827.doi:10.4103/jwas.jwas_94_22.PubMed PMID: 

36213805;PubMed Central PMCID: PMC9536416. 

11. Franssen AJPM,Daemen JHT,Luyten JA,Meesters B,Pijnenburg 

AM,Reisinger KW,et al.Treatment of traumatic rib fractures: an overview of 

current evidence and future perspectives. J Thorac Dis.2024;16(8):5399-408. Epub 

20240726. doi: 10.21037/jtd-23-1832.PubMed PMID:39268098;PubMed Central 

PMCID:PMC11388240.



Traumatic diaphragmatic injuries (TDI)………………………………………………… 

 
  

 
 -ISSN: 3014-6266                    41313: دردم(  2025نوفمبر) ، (37) العدد ، (10) المجلد   ة ـلـوم الشـامـلـعـة الـجلـم

12. Giuffrida M,Perrone G,Abu-Zidan F,Agnoletti V, Ansaloni L, Baiocchi GL,et 

al.Management of complicated diaphragmatic hernia in the acute setting: a WSES position 

paper. World J Emerg Surg.2023;18(1):43.Epub 20230726. doi: 10.1186/s13017-023-

00510-x. PubMed PMID:37496073; PubMed Central PMCID: PMC10373334. 

13. Santana PV,Cardenas LZ,Albuquerque ALP,Carvalho CRR,Caruso 

P.Diaphragmatic ultrasound: a review of its methodological aspects and clinical uses. 

J Bras Pneumol.2020;46(6):e20200064.Epub 20201120.doi:10.36416/1806-

3756/e20200064. PubMed PMID:3327154;PubMed Central PMCID: PMC7909996. 

14. Jesus F,Hazenberg A,Duiverman M,Wijkstra P.Diaphragm dysfunction: how to 

diagnose and how to treat? Breathe (Sheff). 2025;21(1):240218. Epub 20250225. doi: 

10.1183/20734735.0218-2024.PubMed PMID: 40012556;PubMed Central PMCID: 

PMC11864072. 

15. StatPearls.2025. 

16. Kesavaramanujam S,Morell MC,Harigovind D,Bhimmanapalli C,Cassaro S. Total 

thoracic herniation of theliver: a case of delayed right-sided diaphragmatic hernia after 

blunt trauma.Surg Case Rep. 2020;6(1):178. Epub 20200722. doi: 10.1186/s40792-020-

00941-7. PubMed PMID:32700116; PubMed Central PMCID: PMC7376783. 

17. Tavakoli H,Rezaei J,Miratashi Yazdi SA, Abbasi M. Traumatic right hemi-

diaphragmatic injury: delayed diagnosis. Surgical Case Reports. 2019;5(1):92. doi: 

10.1186/s40792-019-0650-5. 

18. Kuy S, Juern J,Weigelt JA. Laparoscopic repair of a traumatic intrapericardial 

diaphragmatic hernia. JSLS. 2014;18(2):333-7. doi: 

10.4293/108680813X13753907290955. PubMed PMID:24960502; PubMed Central 

PMCID: PMC4035649. 

19. Yunus Shah MM,Abdrabou AA,Obalappa P.Delayed Presentation of Post-traumatic 

Multiorgan Left Diaphragmatic Hernia: A Case Report and Literature Review. 

Cureus.2022;14(7):e26814.Epub 20220713.doi:10.7759/cureus.26814.PubMed 

PMID:35971354;PubMed Central PMCID: PMC9374115. 

20. Schurr LA,Thiedemann C, Alt V, Schlitt HJ, Götz M, Riedl M, et al.Diaphragmatic 

Injuries among Severely Injured Patients (ISS≥16)-An Indicator of Injury Pattern and 

Severity of Abdominal Trauma.Medicina(Kaunas).2022;58(11).Epub 

20221104.doi:10.3390/medicina58111596.PubMed PMID:36363553; PubMed Central 

PMCID: PMC9695598. 

21. Kruger VF,Langoni ML, Meneses CJ, Calderan TAR,Hirano ES,Fraga GP. Double 

jeopardy: The aortic-diaphragmatic injury complex. Turk J Surg. 2025;41(1):31-41. 

doi:10.47717/turkjsurg.2025.6720.PubMed PMID: 40012248;PubMed Central PMCID: 

PMC11878192. 

22. Khodjimatov GM,Yahyoev SMO.Minimally invasive approaches for 

thoracoabdominal injuries. Kardiochir Torakochirurgia Pol. 2025;22(1):26-31. Epub 

20250318.doi:10.5114/kitp.2025.148618.PubMed PMID:40290710;PubMed Central 

PMCID: PMC12019985. 



Traumatic diaphragmatic injuries (TDI)………………………………………………… 

 
  

 
 -ISSN: 3014-6266                    41323: دردم(  2025نوفمبر) ، (37) العدد ، (10) المجلد   ة ـلـوم الشـامـلـعـة الـجلـم

23. Nambara S, Sakaguchi Y, Shoji F, Tsuda Y, Kudou K, Kusumoto E, et al. 

Combined laparoscopic and thoracoscopic surgical repair of Bochdalek hernia in an 

adult: a case report. Surg Case Rep. 2021;7(1):214.Epub 20210921. doi: 

10.1186/s40792-021-01294-5. PubMed PMID:34546461;PubMed Central PMCID: 

PMC8455731. 

24. Ties JS,Peschman JR,Moreno 

A,Mathiason MA,Kallies KJ, Martin RF, et al. Evolution in the management of traumatic 

diaphragmatic injuries: a multicenter review. J Trauma Acute Care Surg.2014;76(4):1024-

8.doi: 10.1097/TA.0000000000000140.PubMed PMID: 24662867. 

25. Ceccarelli G,Catena F,Avella P,Tian BW,Rondelli F, Guerra G, et al. Emergency 

robotic surgery: the experience of a single center and review of the literature. World J 

Emerg Surg.2024;19(1):28. Epub 20240817. doi:10.1186/s13017-024-00555-6.PubMed 

PMID:39154016;PubMed Central PMCID: PMC11330055. 

26. Alalawi Y,Alharthi N,Alamrani SAS. Updates on Laparoscopy Versus Laparotomy 

in the Management of Penetrating Abdominal Trauma: A Systematic Review. 

Cureus.2025;17(2):e79231.Epub 20250218.doi:10.7759/cureus.79231.PubMed 

PMID:40125182;PubMed Central PMCID:PMC11926523. 

27. AlSinan FM, Telmesani NK, Rashed S, AlFraih OM, Alaqoul A. Surgical Outcomes 

of Right Traumatic Diaphragmatic Rupture with Grade 3 Liver Injury: A Report of 2 Cases. 

Am J Case Rep.2025;26:e948238.Epub 20250619.doi: 10.12659/AJCR.948238.PubMed 

PMID: 40536899;PubMed Central PMCID: PMC12186547. 

28. Paes FM,Durso AM,Danton G,Castellon I,Munera F.Imaging evaluation of 

diaphragmatic injuries: Improving interpretation accuracy.European Journal of 

Radiology.2020;130.doi:10.1016/j.ejrad.2020.109134. 

29. Hassankhani A,Amoukhteh M,Valizadeh P, Jannatdoust P,Eibschutz LS, Myers 

LA,et al.Diagnostic utility of multidetector CT scan in penetrating diaphragmatic injuries: 

A systematic review and meta-analysis. Emerg Radiol. 2023;30(6):765-76. Epub 

20231004. doi: 10.1007/s10140-023-02174-1.PubMed PMID: 37792116;PubMed Central 

PMCID:PMC10695863. 

30. Alizade E,Ilhan M,Durak G,Kaan Gok AF, Ertekin C. Can invasive diagnostic 

methods be reduced by magnetic resonance imaging in the diagnosis of diaphragmatic 

injuries in left thoracoabdominal penetrating injuries? J Minim Access Surg. 

2022;18(3):431-7. doi:10.4103/jmas.jmas_259_21.PubMed PMID:35708387;PubMed 

Central PMCID: PMC9306128. 

31. Lodhia JV, Konstantinidis K, Papagiannopoulos K. Video-assisted thoracoscopic 

surgery in trauma: pros and cons. J Thorac Dis.2019;11(4):1662-

7.doi:10.21037/jtd.2019.03.55.PubMed PMID:31179111;PubMed Central 

PMCID:PMC6531729. 

32. FilossoPL,Guerrera F,Sandri A,Lausi PO,Lyberis P,Bora G,et al.Surgical 

management of chronic diaphragmatic hernias. J Thorac Dis. 2019;11(Suppl 2):S177-S85. 



Traumatic diaphragmatic injuries (TDI)………………………………………………… 

 
  

 
 -ISSN: 3014-6266                    41333: دردم(  2025نوفمبر) ، (37) العدد ، (10) المجلد   ة ـلـوم الشـامـلـعـة الـجلـم

doi:10.21037/jtd.2019.01.54.PubMed PMID:30906583;PubMed Central PMCID: 

PMC6389560. 

33. Iadicola D,Branca M, Lupo M, Grutta EM, Mandalà S, Cocorullo G, et al. Double 

traumatic diaphragmatic injury: A case report. Int J Surg Case Rep. 2019;61:82-5. Epub 

20190719. doi:10.1016/j.ijscr.2019.07.030.PubMed PMID:31352318;PubMed Central 

PMCID: PMC6664163. 

34. Jeong ST,Park YC, Jo YG, Kang WS. A systematic review of emergency room 

laparotomy in patients with severe abdominal trauma. Sci Rep. 2025;15(1):2808. Epub 

20250122. doi:10.1038/s41598-025-87241-y.PubMed PMID: 39843466; PubMed 

Central PMCID: PMC11754590. 

35. Güsgen C,Breuing J,Prediger B,Bieler D,Schwab R. Surgical management of injuries 

to the abdomen in patients with multiple and/or severe trauma- a systematic review and 

clinical practice guideline update. Eur J Trauma Emerg Surg.2025;51(1):177.Epub 

20250416. doi: 10.1007/s00068-025-02841-7.PubMed PMID:40237811;PubMed Central 

PMCID: PMC12003531. 

36. Shojaee S,Lee HJ.Thoracoscopy: medical versus surgical-in the management of pleural 

diseases. J Thorac Dis. 2015;7(Suppl 4):S339-51.doi:10.3978/j.issn.2072-

1439.2015.11.66.PubMed PMID:26807282;PubMed Central PMCID: PMC4700382. 

37. Lim BL,Teo LT,Chiu MT,Asinas-Tan ML,Seow E.Traumatic diaphragmatic 

injuries: a retrospective review of a 12-year experience at a tertiary trauma 

centre.Singapore Med J.2017;58(10):595-600.Epub 

20161209.doi:10.11622/smedj.2016185.PubMed PMID: 27933327;PubMed Central 

PMCID: PMC5651505. 

38. Hogarty J, Jassal K, Ravintharan N,Adhami M,Yeung M, Clements W,et 

al.Twenty-year perspective on blunt traumatic diaphragmatic injury in level 1 trauma 

centre: Early versus delayed diagnosis injury patterns and outcomes. Emerg Med 

Australas. 2023;35(5):842-8. Epub 20230612.doi:10.1111/1742-6723.14255.PubMed 

PMID: 37308166. 

39. Ross MN, Torres AA, Anderson J, Munie S, Corsello J,Nease DB. Robotic Repair 

of a Missed Traumatic Diaphragmatic Injury in a Prior Gastric Bypass Patient With 

Herniation ofthe Gastric Remnant. Cureus. 2025;17(1):e76785. Epub 20250102. doi: 

10.7759/cureus.76785.PubMed PMID:39897245;PubMed Central 

PMCID:PMC11786528. 

40. Guevara-Kissel MF,Gumbs S,Andrade J, Donaldson B. Strangulated Gastric 

Hernia Following a Missed Traumatic Diaphragmatic Injury: A Case Report. Cureus. 

2023;15(9):e46273.Epub 20230930.doi:10.7759/cureus.46273.PubMed 

PMID:37908923;PubMed Central PMCID:PMC10615358. 

41. Kumar A,Bagaria D, Ratan A, Gupta A. Missed diaphragmatic injury after blunt 

trauma presenting with colonic strangulation: a rare scenario. BMJ Case Rep. 2017;2017. 

Epub 20170807.doi:10.1136/bcr-2017-221220.PubMed PMID:28790100;PubMIed 

Central PMCID: PMC5624028. 



Traumatic diaphragmatic injuries (TDI)………………………………………………… 

 
  

 
 -ISSN: 3014-6266                    41343: دردم(  2025نوفمبر) ، (37) العدد ، (10) المجلد   ة ـلـوم الشـامـلـعـة الـجلـم

42. Alharmoodi F,Ghabra S, Alharthi S. Incidental traumatic right diaphragmatic 

rupture:a missed case after trauma. J Trauma Inj. 2023;36(1):56-9. Epub 20220623. 

doi:10.20408/jti.2022.0008.PubMed PMID:39381679;PubMed Central PMCID: 

PMC11309205. 

43. 23rd European Congress of Trauma and Emergency Surgery.European Journal of 

Trauma and Emergency Surgery. 2024;50(3):89-362.doi: 10.1007/s00068-024-02599-4. 

44. Kjelle E, Andersen ER,Soril LJJ, van Bodegom-Vos L, Hofmann BM. Interventions 

to reduce low-value imaging-a systematic review of interventions and outcomes. BMC 

Health Serv Res.2021;21(1):983. Epub 20210918.doi:10.1186/s12913-021-07004-

z.PubMed PMID: 34537051;PubMed Central PMCID: PMC8449221. 

45. Al-Thani H,Jabbour G,El-Menyar A,Abdelrahman H, Peralta R, Zarour A. 

Descriptive Analysis of Right and Left-sided Traumatic Diaphragmatic Injuries; Case 

Series from a Single Institution.Bull Emerg Trauma. 2018;6(1):16-25. doi: 

10.29252/beat-060103.PubMed PMID:29379805;PubMed Central PMCID: 

PMC5787359. 

46. Furák J, Athanassiadi K. Diaphragm and transdiaphragmatic injuries. J Thorac 

Dis.2019;11(Suppl 2):S152-S7.doi:10.21037/jtd.2018.10.76.PubMed 

PMID:30906579;PubMed Central PMCID:PMC6389556. 

47. Lee WJ,Lee YS. Traumatic diaphragmatic rupture: a diagnostic challenge in the 

emergency department.BMJ Case Rep. 2009;2009:bcr2006040451. Epub 20090108.doi: 

10.1136/bcr.2006.040451.PubMed PMID:21687067;PubMed Central PMCID: 

PMC3034795. 

48. Kučera A,Rygl M,Snajdauf J, Kavalcová L, Petrů O, Ritschelová V, et al. Delayed 

diagnosis of a right-sided traumatic diaphragmatic rupture. Clin Pract. 2012;2(1):e3. Epub 

20111230. doi:10.4081/cp.2012.e3.PubMed PMID:24765402; PubMed Central PMCID: 

PMC3981329.  

49. Weber C,Willms A,Bieler D,Schreyer C, Lefering R, Schaaf S, et al. Traumatic 

diaphragmatic rupture: epidemiology, associated injuries, and outcome-an analysis 

based on the TraumaRegister DGU®.Langenbecks Arch Surg. 2022;407(8):3681-90. 

Epub 20220810. doi:10.1007/s00423-022-02629-y.PubMed PMID: 35947217.    

50. Abdellatif W,Chow B,Hamid S, Khorshed D, Khosa F, Nicolaou S, et al. 

Unravelling the Mysteries of Traumatic Diaphragmatic Injury: An Up-to-Date 

Review.Can Assoc Radiol J.2020;71(3):313-21.Epub 

20200311.doi:10.1177/0846537120905133.PubMed PMID: 32157897.     

51. Chughtai T, Ali S, Sharkey P, Lins M, Rizoli S. Update on managing diaphragmatic 

rupture in blunt trauma: a review of 208 consecutive cases. Can J Surg. 2009;52(3):177-

81. PubMed PMID:19503660;PubMed Central PMCID: PMC2689724. 

52. Kwon J,Lee JC,Moon J.Diagnostic significance of diaphragmatic height index in 

traumatic diaphragmatic rupture. Ann Surg Treat Res. 2019;97(1):36-40. Epub 20190626. 

doi:10.4174/astr.2019.97.1.36.PubMed PMID:31297351; PubMed Central PMCID: 

PMC6609417. 



Traumatic diaphragmatic injuries (TDI)………………………………………………… 

 
  

 
 -ISSN: 3014-6266                    41353: دردم(  2025نوفمبر) ، (37) العدد ، (10) المجلد   ة ـلـوم الشـامـلـعـة الـجلـم

53. Schellenberg M,Coimbra R,Croft CA,Fox C,Hartwell J, Keric N, et al. The 

diagnosis and management of acute traumatic diaphragmatic injury: A Western Trauma 

Association clinical decisions algorithm. J Trauma Acute Care Surg. 2025;98(4):621-7. 

Epub 20250128.doi:10.1097/TA.0000000000004554.PubMed PMID:39874492. 

54. Zhao L,Han Z,Liu H,Zhang Z,Li S. Delayed traumatic diaphragmatic rupture: 

diagnosis and surgical treatment. J Thorac Dis.2019;11(7):2774-7.doi: 

10.21037/jtd.2019.07.14.PubMed PMID:31463105;PubMed Central 

PMCID:PMC6687985. 

55. Lu J,Wang B,Che X,Li X, Qiu G, He S, et al. Delayed traumatic diaphragmatic 

hernia: A case-series report and literature review. Medicine (Baltimore). 

2016;95(32):e4362.doi:10.1097/MD.0000000000004362.PubMed 

PMID:27512848;PubMed Central PMCID:PMC4985303. 

56. Panda A,Kumar A,Gamanagatti S,Patil A,Kumar S,Gupta A. Traumatic 

diaphragmatic injury: a review of CT signs and the difference between blunt and 

penetrating injury. Diagn Interv Radiol.2014;20(2):121-

8.doi:10.5152/dir.2013.13248.PubMed PMID:24412818;PubMed Central PMCID: 

PMC4463306. 

57. Pooria A,Pourya A,Gheini A. A Descriptive Study on the Usage of Exploratory 

Laparotomy for Trauma Patients. Open Access Emerg Med. 2020;12:255-60. Epub 

20201013.doi:10.2147/OAEM.S254024.PubMed PMID:33116961;PubMed Central 

PMCID: PMC7568626. 

58. Gejoe G,Yadev I,Rahul MI. Emergency Laparotomies at a Tertiary Care Center-a 

Hospital-Based Cross-Sectional Study.Indian J Surg.2017;79(3):206-11.Epub 

20160210.doi:10.1007/s12262-016-1446-5.PubMed PMID:28659673;PubMed Central 

PMCID:PMC5473787. 

59. Sermonesi G,Tian BWCA,Vallicelli C, Abu-Zidan FM, Damaskos D, Kelly MD,et 

al.Cesena guidelines: WSES consensus statement on laparoscopic-first approach to general 

surgery emergencies and abdominal trauma. World J Emerg Surg. 2023;18(1):57. Epub 

20231208. doi:10.1186/s13017-023-00520-9.PubMed PMID:38066631;PubMed Central 

PMCID: PMC10704840 


