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Abstract
Introduction: Diaphragmatic rupture following trauma is often associated and missed injury. Traumatic diaphragmatic rupture 
remains a diagnostic challenge, and associated injuries determine the outcome in those cases diagnosed early. Penetrating trau-
ma with direct injury to the diaphragm is more common and accounts for about two-thirds of cases. The incidence of injury is 
5% in the thoracic-abdominal trauma [1-3]. This report documents our experience of treating traumatic diaphragmatic rupture 
in our Level 1 University Trauma Center.

Methods: We retrospectively analyzed 18 patients diagnosed with traumatic diaphragmatic rupture was presented in the Emer-
gency Department from January 2019 to June 2019 caused by blunt trauma in 8 and by penetrating trauma in 4 cases.

Results: In our study were included 11 patients, 10 (90.9%) males, and 1(9.1%) female. The average age is 48.5 years, we have 
the age group 17-60 years where we have 9 (81.8%) cases, The diagnosis was made by chest X-ray in 7(72.7%), thorax and 
upper abdominal computed tomography in 45.40% of cases. The most common injured organs were the spleen (54.50%), liver 
(36.40%), Big Blood Vessels (27.3%), and intestinal (9.10%). The mortality rate was 18%.

Conclusions: Early diagnosis and early surgical treatment determine successful management of TDR, with or without hernia-
tion of the abdominal organs. Penetrating trauma with direct injury to the diaphragm is more common. Traumatic injuries of 
the left side are more frequent, consequently, the most damaged organ is the spleen.
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Abbreviations: TDR: Traumatic Diaphragmatic Rupture; 
MVA: Motor Vehicle Accident; FfH: Fall from Hight; HwSo: Hit 
with Strong object; GSW: Gunshot Wound; SW: Stab Wound; 
STW: Sharp Tools Wound; PE; Pulmonary embolism; MOF: 
Multi Organ Failure; DIC: Disseminated Intra-vascular Coagu-
lation; MRI: Magnetic ResonanceImaging; T: Computerized To-
mography Scanner; DPL: Diagnostic Peritoneal Lavage; BI: Blast 
Injuries; BT: Blunt Trauma; PT: Penetrate Trauma; SBP: Systolic 
Blood Pressure; HR: Heart Rate; HdCo: Hemodynamic  Condi-
tion;  FAST:  Focused  Assessment  with Sonography in Trauma; 
ICU: Intensive Care Unit; LOS: Length of Stay; TDI: Traumatic 

Diaphragmatic Injury; ED: Emergency Department; OM: Opera-
tive Management

Introduction
The Diaphragm is the main respiratory muscle and the 

second most important muscle after the heart, it is so important for 
the respiratory process that any disorder of its function or damage 
to it is vital to the body [2]. Diaphragmatic injuries are relatively 
rare and may be due to Blunt (abdominal or thoracic) trauma, 
penetrating trauma, or a combination of trauma [1]. TDR occurs 
in 5% of patients with thoracic-abdominal trauma and abdominal 
mass herniation occurs in 45-60% of patients. In recent decades, 
the treatment of TDR has moved significantly [3]. The incidence 
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of TDR has increased in recent years, parallel to the increase in the 
frequency of abdominal injuries, caused by MVA or occupational 
accidents [1-4]. In establishing a more accurate and rapid 
diagnosis in addition to evaluate the mechanism of injury, TDR 
requires careful evaluation of other diagnostic methods such as 
Chest x-ray, CT, MRI, [3] or even the use of laparoscopy and DPL 
[5]. The objectives of this article are: to identify epidemiological 
data, the mechanism of damage for both types of TDR, to evaluate 
pre-hospital management as an important element in the early 
diagnosis of diaphragmatic trauma or concomitant injuries, or the 
localization of the injury and the correlation between it and the 
time of intervention by comparing it with the data of the literature. 
to illustrate postoperative complications according to Clavien 
- Dindo classification and their distribution and correlation with 
ISS.

Material and Method

Our study was retrospective, conducted within the period of 
January 2019 to June 2019. Our study included 11 patients who 
were presented at our University Hospital of Trauma. In our study, 
we were based on a few points that will make it easy: Grouping of 
patients by gender and age, from sort of trauma according to the 
trauma mechanism; in accordance with the time of hospitalization; 
under the transport mode; by ISS value; by the time of Surgery; 
with the accompanying damaged organs; to the postoperative 
complications; from the cause of death. Discrete data analysis 
(variables) were presented in absolute value and percentage.

Results

In our study were included 11 patients, 10(90.9%) males, 
and 1(9.1%) female. The average age is 48.5 years, we had most 
affected the age group 17-60 years where we have 9(81.8%) of 
cases. According to the etiology of TDR; 8(72.7%) cases were after 
PT, and 3(27.3%) cases from BT. Regarding the mechanism of 
injury, most of them were after penetrating injuries with 8(72.7%) 
cases, of which the most common were SW in 4(50.0%) cases, 
followed by GSW with 2(25.0%), while injuries with BI and with 
STW with one case. While after blunt injuries were 3(27.3%) 
cases, and 2(33.3%) cases after the Motor MVA and one case after 
the FfH. All trauma patients arrived at the hospital during the first 
6 hours.

The patient’s condition or HdCo in arrival based on the 
Allgower Formula (rate of SBP/HR) in most of cases were potentially 
risked in 6(55%) of cases, followed with hemodynamically stable 
in 4(36%) of cases and with hemorrhagic shock in one case. Most 
of trauma patients (64%) were transported with ambulance, and 
36% of cases with private cars. The value of ISS at our patients 
had an average of 23.7. The performance of the examinations as 
part of the primary and secondary survey to do early diagnosis in 
diaphragm injury was Chest x-ray in 7(72.7%), Abdomen x-ray 

in 2(18.20%), CT in 5(45.40%), FAST in 6(54.50%) of cases. 
According to the side of diaphragm injuries, we have found the 
left side in 8(73%), and to right side in 3(27%) of cases. All cases 
had OM and the time of Surgery was in most of cases within the 
first 2 hours to 8(72, 7%), after 2-6 hours to 2(18.20%), and after 6 
hours with one case (Table 1).

Localisation / of Rupture

Surgery Time Left Side Right Side Total
0-2h 7(63.6%) 1(9.1%) 8(72.7%)

After 2-6h 1(9.1%) 1(9.1%) 2(18.2%)

After 6-24h 0(0%) 1(9.1%) 1(9.1%)

Total 8(72.7%) 3(27.3) 11(100%)

Table 1: Distribution of TDR in according the Surgery Time.

The accompanying injuries were as follows; Spleen in 
6(54.5%), ribs in 5(45.50%), chest 4(45.5%), liver 4(36.5%), big 
blood vessels injury 2(18.20%), intestinal and pericardial injury in 
one case (Table 2).

Accompanying References from Our Results
Injury Literature

Spleen 50% 54.50%

Ribs 47.20% 45.50%

Liver 38.60% 36.40%

Lungs 30.90% 27.3%

Big Blood Vessels 11.1% 18.20%

Intestinal 19.40% 9.10%

Pericardia 8.0% 9.10%

Table 2: Distribution of accompanying injuries in TDR.

During TDR treatment, it was also associated with other 
surgical procedures, with this distribution; Chest drainage at 
9(90.9%) of cases; Liver suture in 3(36.4%) of cases; Splenectomy 
in 3(27.3%) of cases; Lien preservation in 1(9.1%) case, Primary 
Vascular Suture, Pericardial Suture and primary Stomach suture in 
one case. The recovery period was in most of the cases to 6(64%) 
in the surgical ward, and in 3(36%) of cases were treated in ICU. 
Evaluation of surgical wounds was per primam (not infected) in 
9(82%) of cases and infected wounds in 2(18%) of cases. LOS 
in hospital was; more than 7 days in 10(90.0 %), and 0-1 day in 
one case; The distribution of Post-operative complications was: 



Citation: Dogjani A, Kolani H, Haxhirexha K, Gjata A, Selmani E, et al. (2020) Considerations about Traumatic Diaphragmatic Rupture, Case Series and Review of 
Literature. J Surg 5: 1315. DOI: 10.29011/2575-9760.001315

3 Volume 05; Issue 08

J Surg, an open access journal
ISSN: 2575-9760

Pleural Versament 36.4%, Sepsis 27.3%, Hemopneumothorax, 
Eventration, Biliary Fistula, Respiratory Acuteinsufficiency with 
one case. Mortality in our cases was 18%, while the time when it 
happened was one case during the surgery and one case after 72 
hours. The causes of death, was result of fibrinolysis in one case, 
and PE in one case.

Discussion
In our study, we included 11 patients, 9.1% female, and 

90.9% male, whose average age was 48.5 years. These data are in 
line with those in the literature Hofmann, Sabine, et al [6], and the 
values being as follows: males 88.2%, females 11.8% and median 
age 46 years. We also have a match with age distribution. In our 
study we showed that 82% were in the 17- 60 years age group and 
18% in the 61- 60 years age group, whereas in the literature Gwely, 
et al [5]. this distribution is described as 83

for 17-60 years and 10.9% over 61 years. The most % 
common etiology of TDR has penetrated injury to 8(73%) of 
cases, followed by blunt injury with 3 (27%) of cases. Even in 
this case, we have a concordance with the literature data where 
TP causes 73% of cases with TDR [7,8]. Zarour, et al. [8] report 
the largest single-institution series in the current literature of 773 
patients with TDI over a 15-year period. The majority (73%) of 
these patients were penetrating trauma victims, and most were 
managed with laparotomy and direct suture repair of the injury.

Every patient with penetrating trauma should be examined 
for diaphragmatic damage. In terms of mechanism of injury, most 
of them were after penetrating injuries with 8(72.7%) cases, of 
which the most common were SW in 4(50.0%) cases, followed by 
GSW with 2(25.0%), while injuries with BI and with STW with 
one case. While after blunt injuries were 3 (27.3%) cases, and 
2(33.3%) cases after the MVA and one case after FfH. All trauma 
patients arrived at the hospital during the first 6 hours. The time of 
hospitalization, which is an important point, turns out to be 100% in 
the first 6 hours. The shorter time to submit to ED means a shorter 
time to diagnose TDR, faster OM, fewer complications from the 
herniation, and ultimately a reduction in mortality and morbidity. 
The proximity of our Center with localization in 81.8% of cases 
and the proximity of national roads to hospitals are the reasons 
why we have this distribution. These results are in agreement with 
the literature, Beng Leong Lim, et al [2]. Tseng J, et al [9]. “The 
Allgower Formula or Shock Index is reported to carry significant 
prognostic value for trauma and other emergency cases admitted to 
the emergency department”.

In our study the patient’s condition or HdCo in arrival based 
on the Allgower Formula in most of the cases were potentially 

risked in 6(55%) of cases, followed with hemodynamically stable 
in 4 (36%) of cases and with hemorrhagic shock in one case. The 
ISS has a gravity injury rate of 23.7 for those diagnosed with TDR 
and values below 16 represent 3(27.3%) of cases, values from 
16-26 represent 5(45.5%) of cases and those above 27 represent 
3(27.3%) of cases. These results are consistent with recent years’ 
studies from Gwely, et al [10]. According to the site of injuries, 
we have found: the left side in 7(73%) of cases and the right side 
in 27% of cases. Right diaphragmatic injuries, especially after BT, 
are relatively rare and have a relative loss/delay of diagnosis and 
consequently delayed surgical treatment [11]. Missed diagnosis 
of a large, right-sided diaphragmatic rupture with herniated liver 
and concomitant liver laceration after blunt trauma: consequences 
for delayed surgical repair. However, many authors believe that 
TDR right side is associated with higher mortality, so they remain 
undiagnosed while undergoing autopsy. [10,12,13]. Mortality in 
our cases was 18%, while the time when it happened was one case 
during the surgery and one case after 72 hours. The causes of death 
were result of fibrinolysis in one case, and PE in one case. The 
accompanying injuries were as follows; Spleen in 6(54.5%), ribs 
in 5(45.50%), chest 4 (45.5%), liver 4(36.5%), big blood vessels 
injury 2(18.20%), intestinal and pericardial injury in one case (Table 
2). So, given the limited number of cases we had in the study, we 
find that we have a concordance with the literature data on the most 
frequent organ injuries: spleen, Liver, Lung [1,8]. The adult ISS, 
right from the patient’s first presentation, is rightly proportional to 
either morbidity or mortality, and even postoperative complications 
are proportional to them [3]. Mortality in our study was 18% and 
survival was 82%. In the literature, mortality is described by 10% 
-35%, so we have a good agreement with our study [4,14-18].

Conclusion
Early diagnosis and early surgical treatment determine successful 
management of TDR, with or without herniation of the abdominal 
organs. Penetrating trauma with direct injury to the diaphragm is 
more common. Traumatic injuries of the left side are more frequent, 
consequently, the most damaged organ is the spleen.

Acknowledgments: the authors would like to thank Department 
of General Surgery and Head of the Department Surgery for 
providing support in preparing the manuscript.

Contributions: all authors contributed to the study conception 
and design of the study and approved the final version of the 
manuscript. AD analyzed and interpreted data; KH, ES, AGj 
drafted the article and reference search; HK, HB, BSh did the 
manuscript reviewing.



Citation: Dogjani A, Kolani H, Haxhirexha K, Gjata A, Selmani E, et al. (2020) Considerations about Traumatic Diaphragmatic Rupture, Case Series and Review of 
Literature. J Surg 5: 1315. DOI: 10.29011/2575-9760.001315

4 Volume 05; Issue 08

J Surg, an open access journal
ISSN: 2575-9760

COI Statement: This paper has not been submitted in parallel. It 
has not been presented fully or partially at a meeting or podium or 
congress. It has not been published nor submitted for consideration 
beforehand.

All authors declare that there is no conflict of interest. This 
research received no specific grant from any funding agency in the 
public, commercial, or nonprofit sectors. There are no relevant or 
minor financial relationships from authors, their relatives or next 
of kin with external companies.

Disclosure: The authors declared no conflict of interest. No 
funding was received for this study.

References
Al-Refaie RE, Awad E, Mokbel EM (2009) Blunt traumatic diaphrag1. -
matic rupture: a retrospective observational study of 46 patients. Inter-
actCardiovascThoracSurg 9: 45-49.

Beng Leong Lim, Li Tserng Teo, Ming Terk Chiu, Marxengel L Asinas2. -
Tan, Eillyne Seow (2017) Traumatic diaphragmatic injuries: a retro-
spective review of a 12-year experience at a tertiary trauma centre. 
Singapore Med J 58: 595-600.

Bodanapally UK, Shanmuganathan K, Mirvis SE, Clint W Sliker, Thor3. -
sten R Fleiter, et al. (2009) MDCT diagnosis of penetrating diaphragm 
injury. Eur Radiol 19: 1875-1881.

Chugtai T, Syed Ali, Sharkey P, Lins M, Rizoli S (2009) Updateon man4. -
aging diaphragmatic rupture in blunt trauma: a review of 208 consecu-
tive cases. Can JSurg 52: 177-181.

Noureldin Noaman G (2010) “Outcome of blunt diaphragmatic rup5. -
ture. Analysis of 44 cases. Asian cardiovascular & thoracic an-nals 
18: 240-243.

Sabine Hofmann, Marko Kornmann, Doris Henne-Bruns, Andrea For6. -
mentini (2012)Traumatic diaphragmatic ruptures: clinical presenta-
tion, diagnosis and surgical approach in adults.GMS Interdisciplin-ary 
plastic and reconstructive surgery DGPW 2012.

Lopez PP, Arango J, Gallup TM, Stephen M Cohn, John Myers et al7. . 
(2010) Diaphragmatic injuries: what has changed over a 20-year pe-
riod? Am Surg 76: 512-516.

Zarour AM, El-Menyar A, Al-Thani H, Scalea TM, Chiu WC (2013) Pre8. -
sentations and outcomes in patients with traumatic diaphragmatic in-
jury: a 15-year experience. J Trauma Acute Care Surg 74:1392-1398.

Tseng J, Nugent K (2015) Utility of the shock index in patients wit9. h 
trauma. Am J Med Sci 349: 531-535.

Hanna WC, Ferri LE, Fata P, Razek T, Mulder DS (2008) The curren10. t 
status of traumatic diaphragmatic injury: lessons learned from 105 pa-
tients over 13 years. Ann Thorac Surg 85: 1044-1048.

Simon LV, Burns B (2019) Diaphragm Rupture. State Pearls [Internet11. ] 
2019.

Hanna WC, Ferri LE (2009) Acute traumatic diaphragmatic injury. Tho12. -
rac Surg Clin 19: 485-489.

Rashid F, Chakrabarty M, Singh R, Iftikhar S (2009) A review on de13. -
layed presentation of diaphragmatic rupture. World JEmerg Surg 4: 
32.

Clavien PA, Barkun J, de Oliveira ML, Jean Nicolas Vauthey, Danie14. l 
Dindo, et al. (2009) The Clavien-Dindo classification of surgical com-
plications: five-year experience. Ann Surg 250: 187-196.

Demetriades D, Kakoyiannis S, Parekh D, Hatzitheofilou C (198815. ) 
Penetrating injuries of the diaphragm. Br J Surg 75: 824-826.

Morgan BS, Watcyn-Jones T, Garner JP (2010) Traumatic Diaphrag16. -
matic Injury. JR Army Med Corps 156: 139-144.

Murray JG, Caoili E, Gruden JF, Evans SJ, Halvorsen RA, et al. (199617. ) 
Acute rupture of the diaphragm due to blunt trauma: diagnostic sensi-
tivity and specificity of CT. AJR Am J Roentgenol 166: 1035-1039.

Søreide K, Reite A, Haaverstad R (2017) Missed diagnosis of a large18. , 
right-sided diaphragmatic rupture with herniated liver and concomitant 
liver laceration after blunt trauma: consequences for delayed surgical 
repair. J Surg Case Rep 2017: 157.

https://pubmed.ncbi.nlm.nih.gov/19349291/
https://pubmed.ncbi.nlm.nih.gov/19349291/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5651505/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5651505/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5651505/
https://pubmed.ncbi.nlm.nih.gov/19333606/
https://pubmed.ncbi.nlm.nih.gov/19333606/
https://pubmed.ncbi.nlm.nih.gov/19503660/
https://pubmed.ncbi.nlm.nih.gov/19503660/
https://pubmed.ncbi.nlm.nih.gov/20519291/
https://pubmed.ncbi.nlm.nih.gov/20519291/
https://pubmed.ncbi.nlm.nih.gov/20519291/
https://pubmed.ncbi.nlm.nih.gov/26504686/
https://pubmed.ncbi.nlm.nih.gov/26504686/
https://pubmed.ncbi.nlm.nih.gov/26504686/
https://pubmed.ncbi.nlm.nih.gov/26504686/
https://pubmed.ncbi.nlm.nih.gov/20506882/
https://pubmed.ncbi.nlm.nih.gov/20506882/
https://pubmed.ncbi.nlm.nih.gov/23694863/
https://pubmed.ncbi.nlm.nih.gov/23694863/
https://pubmed.ncbi.nlm.nih.gov/25782337/
https://pubmed.ncbi.nlm.nih.gov/18291194/
https://pubmed.ncbi.nlm.nih.gov/18291194/
https://www.ncbi.nlm.nih.gov/books/NBK470214/
https://pubmed.ncbi.nlm.nih.gov/20112631/
https://pubmed.ncbi.nlm.nih.gov/19698091/
https://pubmed.ncbi.nlm.nih.gov/19698091/
https://pubmed.ncbi.nlm.nih.gov/19638912/
https://pubmed.ncbi.nlm.nih.gov/19638912/
https://pubmed.ncbi.nlm.nih.gov/3167540/
https://pubmed.ncbi.nlm.nih.gov/20919612/
https://pubmed.ncbi.nlm.nih.gov/8615237/
https://pubmed.ncbi.nlm.nih.gov/8615237/
https://pubmed.ncbi.nlm.nih.gov/28852464/
https://pubmed.ncbi.nlm.nih.gov/28852464/
https://pubmed.ncbi.nlm.nih.gov/28852464/

