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Background:-Road traffic accidents have emerged as a major cause of morbidity and
mortality since the advent of motorised vehicles due to industrialisation and thoraco-
abdominal trauma contributes to this morbidity and mortality in a great way. When missed
during primary evaluation, the diaphragmatic hernias can have late presentation, that may
range from mild respiratory discomfort or intestinal obstruction to strangulation of bowel
presenting drastically. Our aim in this study is toanalyse and review the experience in the
presentation, diagnosis and management of diaphragmatic hernia with postoperative
outcomes.

Methods: This study was a retrospective observational study conducted at a tertiary care
hospital of New Delhi. In this study, the data of patients with thoracic trauma attending the
surgical unit from May 2011 to March 2019 have been collected for analysis. A total of
1576 patients of thoracic trauma patients were treated at our centre of which 19 (1.2%)
were diagnosed to have diaphragmatic hernia and underwent surgery for the same.

Results: Post-operative complications were higher in case of patients who were present to
the hospital after the 24 hours of trauma (63.6%) compare to the patients who attend the
hospital within 24 hours (37.5%). It was noticed that patients, had associated injury
(58.3%) other than diaphragmatic hernia were prone to more postoperative complications
compare to patients who had not (42.9%).

Conclusion: Present study revealed that in time hospitalization, early diagnosis and
management of thoracoabdominal trauma patients is a keyfactor for better post operative
outcomes as well as to prevent further complications related to trauma and surgery.

Copyright©2019 Dheer S. Kalwaniya et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Many a times the diaphragmatic rupture may not even be
suspected pre-operatively as there may not be a history of

Road traffic accidents have emerged as a major cause of
morbidity and mortality since the advent of motorised vehicles
due to industrialisation and thoraco-abdominal trauma
contributes to this morbidity and mortality in a great way. Of
these thoraco-abdominal trauma patients, diaphragmatic
injuries are seen in 1.1-3.9%'. Diaphragmatic hernias
secondary to trauma occur in less than 50% patients with
diaphragmatic injuries® . These injuries can occur due to both
blunt and penetrating trauma. Pre-operative diagnosis in these
is often difficult and missed as these injuries are masked by
other major injuries like head trauma or major skeletal injuries.
This delay in diagnosis adds to the morbidity and mortality
associated with these diaphragmatic injuries. When missed
during primary evaluation, the diaphragmatic hernias can have
late presentation, that may range from mild respiratory
discomfort or intestinal obstruction to strangulation of bowel
presenting drastically.
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trauma, as the injury might have been so trivial that it may not
have caused any external injury or discomfort and hence may
be not have been evaluated at the time of its occurrence™ .
One as a surgeon should keep a high index of suspicion for
diaphragmatic injuries in patients with thoracic or thoraco-
abdominal trauma and patients should be evaluated and re-
evaluated for the same and in case of a patient needing
exploratory laparotomy, a stringent exploration of the
abdominal cavity and its upper limits should be done to
exclude diaphragmatic injuries.

METHODOLOGY

This study was a retrospective observational study conducted
at VardhmanMahavir Medical College &Safdarjung Hospital,
New Delhi a tertiary care teaching institute in Indiawhich
caters to population from Delhi as well as adjoining states. In
this study, the data of patients with thoracic trauma attending
the surgical unit from May 2011 to March 2019 have been
collected for analysis. A total of 1576 patients of thoracic
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trauma patients were treated at our centre of which 19 (1.2%)
were diagnosed to have diaphragmatic hernia and underwent
surgery for the same. The following details were collected for
analysis.  Demographic  details, historywith  clinical
examination findings, findings on imaging [Chest X-ray
(figurel), USG FAST, CT chest(figure2)], post-operative
outcome and complications.

Figure 1 chest X ray of patient in erect position showing multiple air fluid
levels in left chest region indicating bowel herniation through left
diaphragmatic injury.

Figure2 Contrast enhanced axial CT images of mediastinal window, show
herniation of stomach, spleen , left kidney and bowel loops into the left
hemithorax. There is shift of mediastinum to the right side.

All patients underwent Exploratory Laparotomy with reduction
of herniated contents with repair of diaphragm using
interrupted No. 1 prolene sutures, in cases wherein the defect
was very large and not amenable to primary suturing, a prolene
mesh was placed and fixed with prolene sutures (figure 3). All
patients were followed up in the surgical OPD for six months.

Statistical analysis was done using a licensed version of SPSS
21. Descriptive analysis was done by calculating proportions,
means and standard deviation. Chi square/Fishers Exact test
for qualitative and t test for quantitative variable were applied.

Figure 3 post operative chest X ray PA view showing expanded left lung with
intercostal drainage(ICD) tube in situ after repair of diaphragmatic rent.

RESULTS

Out of the 1576 patients of thoracic trauma treated at our
centre, 19 (1.2%) were diagnosed to have diaphragmatic
hernia. Of these 18 (94.73%) were males and one patient was
female (5.27%). The mean age of study participants was 37.79
years with SD of 9.8.Minimum age of patient was 18 years and
oldest patients was 54 years old.Maximum patients (36.8%)
belongs to age group of 40-50 years. The mode of injury in all
19 patients was blunt trauma.

Table 1 Distribution of study participants according to age

(N-19)
Age (years) Number of patients  Percent
<20 01 53
20-30 03 15.8
30-40 06 31.6
40-50 07 36.8
50-60 02 10.5

There was quite a bit of variation in the time of presentation.
08 (42.11) patients presented to the hospital within 24 hours of
sustaining injury while the remaining 57.89% had a varied
time of presentation ranging from days to months and in some
even years.

Table 2 Distribution of study participants according to their
time of presentation (N-19):

Time of presentation Number of patients  Percentage
<24 hours 08 42.11
>24 hours 03 15.79
>7 days 02 10.53
>30 days 02 10.53
>6 months 04 21.05

The most common presenting complaint among these patients
was respiratory discomfort (shortness of breath) of varying
degrees which was present in 16 (84.21%) patients. Some of
the other complaints were chest pain (31.58%), abdominal pain
(15.79%). One patient presented to us with complaints of
obstipation.
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Table 3 Distribution of study participants according to
presenting complaints (N-19):

Presenting Complaints Number of patients  Percentage
Shortness of breath 16 84.21
Chest pain 06 31.58
Abdominal pain 03 15.79
Obstipation 01 05.26

As many of these patients were victims of road traffic
accidents and fall from height patients, they had other
associated injuries as well. The most common associated
injury that need management was fractured ribs with or
without haemo or pneumothorax (42.11%). Other associated
injuries included splenic injury (15.79%), liver injury (5.26%),
head injury (15.79%), skeletal injury (21.05%). Some patients
also presented with respiratory complaints and on probing
gave history of trauma in the past for which they were not at
all, or minimally evaluated. Such patients on evaluation were
diagnosed to have diaphragmatic hernia but had no associated
injuries. These patients constituted 36.84%.

Table 4 Distribution of study participants according to
associated injuries (N-19)

Associated Injuries  Number of patients  Percentage
None 07 36.84
Rib fracture 08 42.11
Splenic injury 03 15.79
Liver injury 01 05.26
Head injury 03 15.79
Long bone fracture 04 21.05

All patients underwent routine blood investigations along with
a Chest X-ray, USG abdomen and CT chest. 52.63% were
diagnosed on a CT scan while 26.32% were diagnosed on a
Chest X-ray. In 21.05% and mainly unstable patients, the
diagnosis came as a surprise on exploratory laparotomy.

Table S Distribution of study participants according to mode
of diagnosis (N-19)

Mode of Diagnosis Number of patients  Percentage
Chest X-ray 05 26.32
CT chest 10 52.63
Laparotomy 04 21.05

All patients underwent Exploratory laparotomy with repair of
the diaphragm either by primary suturing or by additionally
placing a mesh. Three patients with splenic injury additionally
underwent a splenectomy and among them 2 (66.7%) were
suffered from postoperative complications.

Postoperative complications included the need for prolonged
ventilation (47.37%), sepsis (10.53%). One patient developed
Intra-abdominal Hypertension for which the abdominal sutures
were removed and laparostomy was made, which was closed at
a later date.

Table 6 Distribution of study participants according to
postoperative complications (N-19)

Postoperative complication Number of patients  Percentage
Prolonged Ventilation 09 47.37
Intra-abdominal Hypertension 01 05.26
Sepsis 02 10.53
None 09 47.37

*Multiple responses present

There was no recurrence or death reported in the 6 months
follow up period.

Post-operative complications were higher in case of patients
who were present to the hospital after the 24 hours of trauma
(63.6%) compare to the patients who attend the hospital within
24 hours (37.5%) but this association was not found
statistically significant. It was noticed that patients, had
associated injury (58.3%) other than diaphragmatic hernia
were more prone to postoperative complications compare to
patients who had not (42.9%).

Table 7 Association of postoperative complications with time
of presentation and associated injuries

Postoperative complications

Variables Present n (%) Absent n (%) p- value
Time of presentation:
Within 24 hours (n-8) 3(37.5) 5(62.5) 026
After 24 hours (n-11) 7 (63.6) 4 (36.4) ’
Associated injuries:
Yes (n-12) 7 (58.3) 5(41.7) 051
No (n-7) 3(42.9) 4 (57.1) )
DISCUSSSION

The present study was a descriptive, retrospective, hospital-
based study aimed to analysis and review the experience in the
presentation, diagnosis and management of diaphragmatic
hernia with postoperative outcomes.

Diaphragmatic injuries were first described by Sennertus in
1541. Their diagnosis is difficult and challenging as these
injuries can have an insidious asymptomatic course and may
not be clinically apparent in a trauma patient and hence one
should keep a high index of suspicion’.

Traumatic diaphragmatic injury occurs in 0.8-7% of patients
with blunt trauma and 10-15% patients with penetrating
trauma.® It has been reported that 75% of all diaphragmatic
injuries occur by blunt trauma and 25% b penetrating
trauma.’In our study, all patients of traumatic diaphragmatic
hernia had suffered blunt trauma. Injuries associated with
sharp objects may be missed at first but may cause serious
complications in the long term.®

The average age of the patient with traumatic diaphragmatic
rupture in our study was 37.79 years. Similar observations
were made in other studies that state, Diaphragmatic rupture
due to blunt trauma is more common in the young adults*>" .

11 (57.89%) patients were diagnosed after 24 hours of injury.
This is in contrast to other studies where diagnosis after 24
hours was made in only 5-12% of cases. [8,10] Missed
diagnosis on initial evaluation is reported to be the most
common cause for delayed diagnosis.®

The most common presenting complaints of patients was
respiratory discomfort in the form of shortness of breath. The
most commonly described presenting symptoms is dyspnoea. '’
Associated injuries were present in 12 (63.16%) patients. The
most common associated injury was fractured ribs in 8
(42.11%) patients, followed by abdominal (21.05%), skeletal
(21.05%) and head (15.79%) injuries. Similar findings have
been reported by the Rubikas et al which found associated
injuries to be present in 86-88% cases with fracture of chest
wall bones to be the most common injury.'

Majority of our patients (78.95%) were diagnosed by imaging
either by Chest X-ray or CT chest. However, in 04 (21.05%)
patients the diagnosis came as a surprise on exploration.Plain
X-ray chest has been reported to be useful for the diagnosis of
diaphragmatic injury with sensitivities ranging from 30-62% in
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the absence of hernia, and upto 94% in the presence of hernia”.
Chest X-ray signs may be masked by associated pleural
effusion or consolidation or lung collapse or contusion. In
hemodynamically stable patients, a CT scan will provide
additional information. The sensitivity and specificity of CT
scan increases when spiral CT is used ranging from 61-71%
and 87-100% respectively''"*. Right sided hernias are more
difficult to diagnose and serial X-rays and CT scans are
recommended'? . Additionally VATS and visual inspection of
diaphragm have been described for diagnosis in
hemodynamically stable patients.'’

In our study all patients were approached with an Exploratory
laparotomy followed by reduction of hernial contents and
repair of diaphragm along with management of any other intra-
abdominal injury that might have been encountered. Surgical
approaches to traumatic diaphragmatic injury vary as per the
location of injury and operative duration. Laparoscopy and
Laparotomy offers the opportunity of providing the most rapid
diaphragmatic repair following trauma in acute settings. This
approach facilitates a detailed intra-abdominal examination
and abdominal organ reduction.”'®'” In cases of delayed
presentation thoracotomy is an accepted approach'® as it is
difficult to release the intra-thoracic adhesions through
laparotomy. VATS is as effective as laparoscopy for diagnosis
and treatment of diaphragmatic injuries.'™®

The prognosis of diaphragmatic hernia repair is excellent
whether in the acute or delayed settings. The disease on its
own is not life threatening even in the acute setting however
the patient may succumb to other associated injuries.
Recurrence rates for the same are also very low.***

CONCLUSION

To conclude diaphragmatic injuries can be commonly present
after blunt trauma especially to the lower chest and upper
abdominal areas. They can present acutely or may have an
indolent course. In certain patients initial clinical examination
and radiological investigationsmay not be that much
pinpointing/ contributory to diagnosis. In such a clinical
scenario, it is always advisable for the surgeons to
suspectdiaphragmatic injury for early diagnosis and surgery.

References

1. Romaldas R. 2001;Diaphragmatic
CardiothoracSurg; 20:53-57.

2. Hanna W C, Ferri L E, Fata P, Razek T, David MS.
2008; The current status of traumatic diaphragmatic
injury: Lessons learned from 105 patients over 13 years.
Ann ThoracSurg ;85(3):1044-1048.

3. Meyers BF, McCabe CJ.1993; Traumatic diaphragmatic
hernia: occult marker of serious injury. Ann Surg
;218(6):783-790.

4. Icme F, Balkan E, Becel S, Kavakli HS, Yuzbasioglu Y,
Sener A.2013 Evaluation of the patients diagnosed with
diaphragmatic rupture in emergency room. Turkish J
ThoracCardiovascSurg; 21: 712-717.

5. Dwivedi S, Banode P, Gharde P, Bhatt M, JohrapurkarR
S.2010; Treating traumatic injuries of the diaphragm. J
Emerg Trauma Shock; 3: 173-176.

6. Limmer KK, Kernstine KH, Granish FW, Weiss
LM.2011; Diaframanin malign veya benign hastaliklari.
Nobel Tip Kitaplari. Istanbul; 127: 1054-1067.

injuries. Eur J

20260

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Mihos P, Potaris K, Gakidis J, Paraskevopoulos J,
Varvatsoulis P, Gougou- tas B et a/.; 2003; Traumatic
rupture of the diaphragm: experience with 65 patients.
Injury; 34(3):169-172.

Athanassiadi K, Kalavrouziotis G, Athanassiou M,
Vernikos P, Skrekas G, Poultsidi A et a/.1999; Blunt
diaphragmatic rupture. Eur J CardiothoracSurg; 15(4):
469-474.

Duzgun A, Ozmen M, Saylam B, Coskun F. 2008;
Factors influencing mortality in traumatic ruptures of
diaphragm. Turk J Trauma EmergSurg; 14(2): 132-138.
Kutsal T, Makay O,Cakan A, Samancilar O, First O,
Icoz G, et al. 2008; Traumatic diaphragmatic rupture:
look to see. Eur J CardiothoracSurg; 33:1082-1085.
Nchimi A, Szapiro D, Ghaye B, Willems V, Khamis J,
Haquet L ez al.2005; Helical CT of blunt diaphragmatic
rupture. AJR; 184(1): 24-30.

Murray J, Caoili E, Gruden J, Evans S, Halvorsen R,
Mackersie R. 1996; Acute rupture of the diaphragm due
to blunt trauma: diagnostic sensitivity and specificity of
CT. AJR Am J Roentgenol ;166:1035-1039.

Killeen KL, Mirvis SE, Shanmuganathan K. 1993;
Helical CT of diaphragmatic rupture caused by blunt
trauma. AJR Am J Roentgenol; 173(6):1611-1616.
Haciibrahimoglu G, Solak O, Olcmen A, Berinhan MA,
Solmazer N, Gurses A. 2004; Management of traumatic
diaphragmatic rupture. Surg Today; 34:111-114.
Ben-Nun A, Orlovsky M, Best AL. 2007; Video-
assisted thoracoscopic surgery in the treatment of chest
trauma: Long-term benefit. Ann ThoracSurg 83:383-
387.

Smith RS, Fry WR, Tsoi EK, Morabito DJ, Koehler
RH.1993; Preliminary report on videothoracoscopy in
the evaluation and treatment of thoracic injury. Am J
Surg; 166: 690-693.

Martinez M, Briz JE, Carillo EH. 2001; Video
thoracoscopy expedites the diagnosis and treatment of
penetrating diaphragmatic injuries. SurgEndosc; 15: 28-
33.

Yucel T, Gonullu D, Matur R, Akinci H, Ozkan SG.
2010; Laparoscopic management of left
thoracoabdominal stab wounds: a prospective study.
SurglaparoscEndoscPercutan Tech; 20: 42-45.

Yoo DG, Kim CW, Park CB, Ahn JH. 2011; Traumatic
right diaphragmatic rupture combined with avulsion of
the right kidney and herniation of the liver into the
thorax. Korean J ThoracCardiovascSurg; 44: 76-79.
McCune RP, Roda CP, Eckert C. 1976; Rupture of the
diaphragm caused by blunt trauma. J Trauma; 16(7):
531-537.

Arendrup HC, Jensen BS. 1982; Traumatic rupture of
the diaphragm. SurgGynecolObstet ; 154(4): 526- 530.
Grimes OF. 1974;Traumatic injuries of the diaphragm:
Diaphragmatic hernia. Am J Surg ; 128(2): 175-181.
Bekassy SM, Dave KS, Wooler GH, lonescu MI. 1973;
Spontaneous and traumatic rupture of the diaphragm.
Ann Surg ; 177(3): 320-324.

Waldhausen JA, Kilman JW, Helman CH, Battersby JS.
1966; The diagnosis and management of traumatic
injuries of the diaphragm including the use of Marlex
prostheses. J Trauma; 6(3): 332-343.



