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Abstract:

To describe changes in the presentation, examination of the chest in patients with
diaphragmatic rupture, was reviewed to identify the difficulty in the diagnosis and treatment
of this injury. Between April 2006-and December 2012, 38-patients with traumatic
diaphragmatic rupture were treated, and analyzed demographic data , cause of injury, extent
and location of the diaphragmatic lesion with herniated organs, were described the clinical
presentation.

Retrospective study of 38-cases, 36-male, 2-female, 37 cases left side, one case right
side. Main cause was penetrating injury 35-cases, blast injury (12), gunshot (16), stab (7).
Blunt injury 3-cases, road traffic accident (2), post-operative damage and tear the diaphragm
(1) case. Average age33-year, range (4-65years old).The diagnosis made by C-XR, C-T Scan,
MRI, were grade of injury 1I-1V most common, associated injury stomach, spleen, bowel,
kidney, retroperitoneal hematoma, liver. Repair through laparotomy and thoracotomy. Chest
pain abdominal pain shock was the main presentation.

The study showed the suspicion beside the radiological C-XR, C-T Scan are very
useful in initial diagnostic approach to traumatic diaphragmatic rupture. The difficulty is that
diaphragmatic injuries particularly after penetrating trauma may initially go unnoticed and
without changes in the C-XR Images diagnosis is made difficult. Early diagnosed, treatment
reduces intra and postoperative morbidity and mortality.
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I ntraoduction:

Diaphragmatic injuries are rela-
tively rare, but are no longer an uncommon
entity, and result from blunt trauma or
penetrating trauma. Injuries of the
diaphragm often challenge to the surgeon
by the subtle presentation in the face of
more obvious injuries.

The post-traumatic diaphragmatic
hernia occurs when one or more abdominal
organs or other structures, such as
omentum or peritoneal fat, protrude
through the injured diaphragm.

Thus, abdominal organs leave their
origina cavity and invade that of the
thorax.

Diaphragmatic injuries were desc-
rybed first by Sennetus 1541 Riolfi
performed the first successful repair in
1886 @, Not until 1951 when Carter et d
published the first case series, was this
injury well understand and delineated!®

Diaphragmatic rupture occur (1-
7%) of maor blunt trauma victims and in
(10-15%) of patient with penetrating
traumal

These can divided into penetrating
(25%) and non-penetrating ones (75%)
Blunt trauma causes large defects, and
10% of pelvic fractures are associated with
diaphragmatic rupture. In blunt trauma,
sudden increase in intra-abdomina pre-
ssure may cause a 'blow out' or tear at the
weakest point in the diaphragm, most
commonly the left poster lateral diaphragm
(over 80%). The stronger right side is
‘protected’ by large liver. Intra-abdomina
contents, commonly colon, stomach, and
spleen may herniate into the chest, often
not detected in multiply injured and
ventilated patients. Difficulty passing a
nasogastric tube or the intrathoracic
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positioning of a successfully placed
nasogastric tube may assist in the diagnosis
of the ruptured diaphragm with stomach in
the chest.

Diaphragmatic  ruptures  without
herniation are difficult to demonstrate on
computerized tomography scan, and the
diagnosis is often accidental, such as the
appearance of abdominal lavage fluid or
gastric content from a perforated stomach
in the chest tube container after chest tube
insertion, or appearance of a pneum-oper-
itoneum on plain x-ray with coexisting
thoracic trauma.

Diaphragmatic defects do not
spontaneously close, regardiess of the size,
because of the pleuroperitoneal pressure
gradient caused by respirations. If
undetected in the early period, non-specific
abdominal complaints due to intermittent
herniation of abdominal viscera contents
may be the subsequent presenting sym-
ptom even well after discharge. Bowel
obstruction and incarc-eration may occur.

Finally, bowel ischemia and
subsequent bowel necrosis may result.
When such patients are intubated and
sedated for other injuries, the possibility of
such a missed injury or delay in diagnosis
may result in serious life threatening injury
to the patient.

Operative closure and relocation of
abdominal contents is mandatory. The
diaphragm may be approached from either
the chest or the abdomen, and recent
reports have demonstrated the ability to
repair the diaphragm laparoscopicaly or
thoracoscopically in a stable patient.

Organ Injury Scale (Diaphragm)
(AATS) American Association for Trauma
Surgery, Figure-1.
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Grade Injury Description AlS-90
[ Contusion 2
I Laceration<2 cm 3
Il Laceration2-10 cm 3
v Laceration > 10 cm 3
\Y L aceration with tissue 3
loss>25sgcm

ML

LEFT

Figure-1: Location  of
injury.

Diaphragmatic

Materials and M ethods:

The records of 38-patients who
presented and treated in our unit of
cardiothoracic and vascular surgery in Al-
Kadhimia teaching hospital. Those patients
presented with blunt and penetrating
diaphragmatic injury, whether early or late
from April 2006 to December 2012 were
reviewed retrospectively. Most of the
patients were admitted through emergency
department, other patients referred from
other departments. Penet-rating injuries are
more common due to suicidal bombs, blast
injury, bullet, stab wound. Blunt injury the
main cause was compression trauma, road
traffic accident, post-operative complica
tion also reported. Diagnosis was made on
chest radiographs (C-XR) initially, in some
cases computed tomography (C-T) scans of
the upper abdomen and the chest was done
to confirm the diagnosis. Magnetic Reso-
nance Image (MRI) done in one case.
Nasogastric intubation was done in al
Cases.

The severity of the injury of the
diaphragm was classified according to the
injury scale of the American Association
for Surgery of Trauma (AAST), Grade I,
I, I, 1V, V. Other diagnostic methods
such as diagnostic peritoneal lavage. Lapa-
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rotomy, thoracotomy, or thoracolaprotomy
on the left side.

The operative approach was
represented by midline laparotomy, other
by thoracotomy at the 7" intercostal space.
Repair was done by non-absorbable sutures
(Silk, Nylon, Prolene) double layers one
interrupted second layer over swing conti-
nuous. One case was done with Teflon
patch graft to facilitate reconstruction of
diaphragm. Chest intubations were done in
all cases. Medical records included age,
sex, injury pattern, injury severity,
morbidity and mortality and outcome.

Results:

From April 2006 to December
2012, we evaluated the medical records of
the diagphragmatic trauma 38 patients with
rupture digphragm who  underwent
exploratory laparotomy and thoracotomy.
Mae 36 cases (94.7%), Femae 2 cases
(5.2%). Average age 33-years, ranging
from 4-65 years. Left side 37-cases
(97.4%), while Right side 1-case (2.6%) of
the al cases. Penetrating trauma was the
most common cause 35-cases (92%).

Blunt trauma 3-cases (8%),
Penetrating trauma, blast injuries 12-cases
(31.5%), gun-shot 16-cases (47.3%), stab
wounds 7-cases (18.4%), Blunt trauma car
accident 2-cases (5.2%), and 1-case (2.6%)
post-operative. (Table-l) We anayzed
demographic data the severity of the injury
of the diaphragm according to American
Association for Surgery of Trauma
(AAST) grade-l zero, grade -1l (17-cases
44.7%), grade-111 (13-cases 34.2%), grade-
IV (7-cases 18.4%), grade-V (1-case
2.6%), (Table-2). Chest X-ray (CXR) were
obtained for al patients, computed
tomography  (C-T  scan), magnetic
resonance imaging (MRI), Figure-2,3.

Traumatic diaphragmatic rupture
may presented with chest pain 10-cases
(26.3%), shock due to hypovolemic 12-
cases (31.5%), abdominal pain 20-cases
(52.6%), dyspnea 5- cases (13.1%),
shoulder pain 4- cases (10.2%)/ (Table -3).
During exploration we found the organs
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affected more seen the stomach 10-cases
(26.3%), spleen 8-cases (21.02%), liver 3-
cases (7.8%), bowels 8-cases (21.02%),
left lung 5-cases (13.1%), left kidney 3-
cases (7.8%), retroperitoneal hematomas 1-
case (2.6%), (Table-4, Figure-4).

The injuries were repared
primarily with non-absorbable suture
(nylon) double layers Figure-5, one case
using a Teflon patch graft. Tube thora-
costomy inserted in the side of the repaired
of the diaphragm. The patients admitted to
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the thoracic intensive care unit for 24-
hours, chest physiotherapy and breathing
exercise to promote lung expansion.
Morbidity rate lung atelectasis 4-cases
(10.5%), sepsis 5-cases (13.1%), urinary
tract infection 2- cases (5.2%), gastro-
intestinal  problem 5 cases (13.1%),
(Table-5).

Mortality rate 3-cases (7.8%) all
are mae cause of death are irreversible
shock.

Table-1: Typesof Trauma.

BLAST INJURY 12 | 31.5%

PENETRATING GUNSHOT 16 | 47.3%

INJURY STAB WOUND 7 18.4%

BLUNT TRUMA ROAD TRAFFIC ACCIDENT (RTA) 2 5.2%

POST-OPERATIVE TRAUMA TO DIAPHRAG POST- 1 2.6%
LAPAROTOMY

TOTAL NUMBER 35-PENETRATING,3-BLUNT 38 100%

Table-2: Stages of Injury according to (AATYS).

STAGE 0 0%
STAGE |1 17 44.7%
STAGE I 13 34.2%
STAGE IV 7 18.4%
STAGEV 1 2.6%

Figure-2: Chest X-Ray (TDR) Left side
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Figure-3: Chest C-T Scan (TDR)
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Table-3: Clinical Symptoms/Presentation.

Shock
Abdominal Pain
Chest Pain
Dyspnea
Shoulder Pain

12
20
10
5
4

31.5%
52.6%
26.3%
13.1%
10.2%

Table-4: Organsinvolved, (Viscera Affected).

Stomach 10 26.3%
Spleen 8 21.02%
Liver 3 7.8%
Bowel 8 21.02%
Left Lung 5 13.1%
Kidney 3 7.8%
Retroperitoneal Hematoma 1 2.6%
Table-5: Morbidity.
Lung Atelectasis 4 10.5%
Sepsis 5 13.1%
Urinary tract infection 2 5.2%
Gastrointestina problem 5 13.1%

a

Figure-4: Organs herniated (Affected Organs)

Discussion:

The first report of penetrating
traumatic digphragmatic hernia was made
by Sennetus in 154, describing the late
herniation of the stomach through the
diaphragmatic injury of the patient. [* The
diaphragmatic injury is delayed when the
diagnosis is performed one week after the
time of injury!®”.

It is difficult to accurately establish
the incidence of traumatic diaphragmatic
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Figure-5: Operativerepair Left Thoracotomy

injury, with an estimated incidence of 3%
of such injuries following abdominal
trauma® %

In literature, for victims with
penetrating injuries in thoracic and/or
abdominal region, the incidence of injury
to the diaphragm varies between 10 and
15%, while in closed traumas it ranges
from 0.8 to 7% "*™ However, the
incidence of diaphragmatic rupture is
greater in closed trauma, as it involves
more energy dissipation and therefore the
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damage to the diaphragm is greater extent.
Clinical experience shows that diaphra-
gmatic lesion by penetrating trauma are
usually more than grade 111 AATS classi-
fication, whereas blunt trauma usualy
causes injury of grade IV or V. The
incidence of left side traumatic diaphr-
agmatic rupture (TDR) was significantly
greater (75%).

This confirms data from literature
on the prevalence of a left diaphragm
injury in hospitalized patients, while
autopsied victims display predominance on
the right (12) Aun et a."¥, observed a
significantly higher incidence of diaphra-
gmatic lacerations on the right in the
autopsy group (49.6 % of 146 cases
identified in 12,276 autopsies).

Pain in the upper abdomen and
lower thorax, dyspnea, cyanosis and
hypotension are typical symptoms of diap-
hragmatic injury. These symptoms may be
masked by concomitant severe injuries to
other organs, in case of small tear and no
herniation, specific signs and symptoms
may not be present during the acute phase.
With larger lesions and herniation of the
abdominal  contents, breath  sounds
decrease and bowel sounds may be heard
over the lower thorax. With massive
herniation there will be signs of a medi-
astinal shift to the opposite site. Such
situation can be observed after some weeks
or months from the moment of trauma [**!

Preoperative diagnosis of traumatic
injury to the diaphragm is difficult 4. To
diagnose, a high index of suspicion is
required. Although the first chest X-—ray
frequently suggests only a raise of the
diaphragm or heamothorax, the surgeon
should be alert to the possibility of rupture.
Gas densities above the usua diaphragm
level, dong with adjacent plate-like atele-
ctasis, are strong indication of diap-hrag-
matic rupture.

A review of literature demonstrates
that CXR suggests the diagnosis of less
than 40% of cases of diaphragmatic injury,
despite it being the mostly requested
imaging method after the initial occurrence
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of trauma™*® 1413 After introduction of
contrast by nasogastric or orogastric,
increase the sensitivity of the test to the
level of 50% %11 The examination was
performed, since the CXR brought doubts
about the presence of (TDR).

Actuadly helica C-T scan with
axial, sagittal and corona reformed is
reported to reach a sensitivity of 50% and
78% in diagnosing right and left-sided dia-
phragmatic injuries respectively 8,

Finally, MRI presents a high
sengitivity in the study of the (TDR) shows
diaph-ragmatic defects and intrathoracic
herniation. However this technique cannot
be performed in emergency situations or
multitrauma patients 2>,

The use of ultrasound for the
diagnosis of the lesion of the diaphragm
has been reported, but the method is
limited by subcutaneous emphysema, the
chest wall, thickness of the abdominal wall
and the presence of gas in the
stomach!??! In most published studies,
the organ mostly herniated was the
stomach, which was occurred by this
study, occurring in 10-cases (26.3%),
followed in decreasing frequency, by
following organs spleen, bowel, kidney,
liver.

TDR usualy require early surgical
treatment so that intestina obstruction,
strangulation and cardio-respiratory emba-
rrassment are involved, are avoided ¥ A
patient's prognosis depends on the size of
the hernia and extent of damage to the
affected organs in chronic cases. These
injuries can repaired using a Trans-thoracic
or Trans-abdominal approach, typicaly
non-absorbable sutures, large defect using
Teflon patch graft.

Some reports have supported the
role of video assisted thoracoscopic
surgery (VATS). In management of
(TDR), with a sensitivity and specificity of
100% being quoted®. We fell that VATS
is best reserved for stable patients when
intra-abdominal and contra-lateral diaphr-
agmatic injuries are excluded. Laparoscopy
is used to evaluate abdominal trauma and
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reduces the number of unnecessary
laparotomies. Laparoscopy is commonly
used to repair diaphragmatic rupture
[2627:2829 " Tregtment of choice is mainly
based on the clinical situation therefore the
timing of these procedures should be in
accordance with the hemodynamic and
respiratory status of the patient.

Surgical repair is necessary, even
for small tears, because the defect will not
heal spontaneously. The parieto-peritoneal
pressure gradients favor enlargement of the
defect with herniation of abdomina
contents.

The choice of surgical approach
includes thoracotomy, laparotomy, or both
if  necessary. A  laparotomy s
recommended for patients diagnosed
ealy, alowing exploration of the
abdominal organs for associated injuries.
Thoracotomy is necessary for isolated
diaphragmatic rupture and late case.

The prognosis is generally good
with immediate repair. Minimally invasive
techniques for diaphragmatic repair are
becoming more common than before. With
advances in technology and surgica skills,
repairing both acute and chronic TDR is
possible with laparoscopic, thoracoscopic,
or combined approaches >

The post-operative morbidity and
mortality was observed 16-cases (41.9 %).
And mortality was 3-cases (7.8 %) due to
irreversible shock.

Conclusion:

Early diagnosis and treatment are
similar regardless of the mechanism of
trauma; this will reduce intra and post-
operative morbidity and mortality in
traumatic diagphragmatic rupture.
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