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Traumatic diaphragmatic hernias: a report of 26 cases
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Abstract: Traumatic diaphragmatic hernias, when diagnosed many years after
the traumatic event, are observed in about 10% of diaphragmatic injuries. Due to
coexisting injuries and the silent nature of diaphragmatic injuries, the diagnosis
is easily missed or difficult. The medical records of 26 patients, who were treated
for diaphragmatic hernias during the last 20 years, were analysed retrospective-
ly. The patients were divided into acute phase and late-presenting groups, in
whom emergency surgery and elective intervention were performed respectively.
Chest radiography was diagnostic in 34.6% (n = 9) of patients. 92.3% of the her-
nias were on the left side, while the most common herniated organs were the sto-
mach (31.8%) and the colon (27.2%). Coexisting injuries were recorded in 38.4%
(n =10) of the patients. Primary repair was predominantly used (92.3%). The
hospitalisation period was longer in the late-presenting group (24.1 £ 18.8 vs. 14.3
1 7.7 days). Two deaths occurred in the late-presenting group. Diaphragmatic
hernia should be suspected in all blunt abdominal trauma patients. Prompt sur-
gical repair is the treatment of choice in all traumatic diaphragmatic hernias.

Key words: Diaphragmatic hernia - Trauma - Blunt abdominal trauma

Blunt trauma, due to motor vehicle acci-
dents or to various other injuries, can
cause multiple organ injuries. Recent
advances in initial care and rapid emer-
gency services in the trauma vicinity
have increased the number of severely
injured patients arriving at hospital.
Diaphragm injuries are seen in 2 to 6%
of trauma patients [Shires 1994, Lorimer
1994, Shah 1995]. The trauma which

causes diaphragmatic injury is usually
severe enough to also cause other organ
injuries [Symbas 1986] which may need
urgent intervention. Unfortunately,
these coexisting injuries can mask the
more silent diaphragmatic injuries. Dia-
phragmatic hernias are diagnosed in
only some 10% of cases in the acute
phase [Brown 198s]. This is probably
due to the prompt repair of intraoperati-
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vely diagnosed diaphragmatic injuries in
cases with penetrating injuries before
any herniation occurs. A diaphragmatic
injury, occasionally missed in the origi-
nal accident, sometimes presents as a
hernia many years later [Brown 198s].
We report 26 cases of traumatic dia-
phragmatic hernias which were diagno-
sed and treated during a 20-year period
in a single health care institute.
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Patients and methods

The medical records and surgical notes
of twenty-six patients who were treated
for diaphragmatic hernias between 1977
and 1997, were analysed retrospectively.
The mean age of the patients was 35.0 £
11.0 years, of whom 21 (80.8%) were
male and 5 (21,2%) female. Nineteen
patients (73.1%) were victims of blunt
trauma, whereas 7 patients (26.9%) suf-
fered from penetrating injuries (1 caused
by a bullet wound, 6 by knives).

In all cases, plain chest and abdomi-
nal roentgenograms and blood bioche-
mistry tests were taken. The diaphrag-
matic injuries were graded according to
the organ injury scale of Moore [1995]
The Injury Severity Scores (ISS) of the
patients were calculated by using the
Abbreviated Injury Scores (AIS) for
every injured organ. The patients were
also evaluated in two groups. Group 1
consisted of 12 patients (46.2%) who
underwent surgery during the acute
phase of injury. The other 14 patients
(53.8%) were placed in a late-presenting
group, in whom diagnosis and treat-
ment had been delayed from 3 months
to 45 years. Six of these latter 14 patients
were in an obstructive phase and eight
in a latent phase.

The patients treated in the acute
phase were operated on at 6.9 + 9.6 hrs
(median 2 hrs) after the trauma, whereas
in the late-presenting patients diagnosis
and treatment were delayed by 11.2
(median 6.7) years.

‘ Results

Decrease in the respiratory sounds was
the primary finding (17 of 26 patients),
whereas dyspnea was the major symp-
tom (12 of 26 patients) (Table 1) In four
cases (15.3%), chest radiographs were
normal. The remaining 22 patients pre-
sented with some pathologic finding in
their chest radiographs (Table 2); but
only 9 of the 26 patients had visceral gas
in the thorax, which is pathognomonic
of diaphragmatic hernia.

Elective laparotomy was performed
in 8 of the 14 late patients and in 8 of the
12 emergency cases. The other 10
patients were operated on using thora-
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Table 1. Symptoms and findings in diaphragmatic hernia patients

Acute phase (n=12) Late-presenting (n = 14)

Total (n = 26)

Decrease in respiratory sounds 8 (66.7%) 9 (64.2%) 17 (65.3%)
Dyspnea 6 (50%) 6 (42.8%) 12 (46.1%)
Visceral sounds in thorax 3 (25.0%) 5 (35.7%) 8 (30.7%)
Abdominal pain 4 (33.3%) 4(28.5%) 8 (30.7%)
Nausea-vomitting 1(8.3%) 5(35.7%) 6 (23.1%)
Table 2. Chest radiograph findings
Acute phase (n =12} Late-presenting (n=14) Total (n = 26)

Visceral gas in thorax 4 (33.3%) 5(35.7%) 9 (34.6%)
Diaphragm elevation 3 (25.0%) 6 (42.8%) 9 (34.6%)
Pneumothorax 3 (25.0%) 1(7.1%) 4 (15.3%)
Rib fracture(s) 2 (16.6%) 0 2 (7.7%)
Hemothorax 2 (16.6%) ¢} 2. (7.7%)

Table 3. Organs herniated through the diaphragmatic defect

Acute phase (n =12) Late-presenting (n=14)

Total (n = 26)

Stomach
Colon
Omentum
Intestines
Spleen
Liver
Total 19
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14 (31.8%)
12 (27.2%)
7 (15.9%)
6 (13.6%)
3 (6.8%)
2 (4.5%)
25 44 (100%)
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cotomy. A combined thoraco-abdomi-
nal approach was not used. The majority
of the injuries were on the left side
(92.3%). Whereas only 2 patients (7.7%)
had right-sided diaphragmatic hernias.
No bilateral injuries were observed. The
diaphragm was more seriously injured
in blunt trauma patients. The mean dia-
phragm injury grade was 3.7 + 0.9 in
blunt traumas and 2.6 * 1.2 in penetra-
ting injuries.

In general, multiple organs herniated
through the diaphragmatic defect. The
number of the herniated organs ranged
between 1 to 4 per patient. The most
common herniated organ was the sto-
mach (31.8%) (Table 3, Fig. 1). Coexisting
injuries to other organs were observed
in 10 (38.4%) patients in whom the
spleen was the most commonly injured
organ (6 patients); splenectomy was per-
formed in those cases. In three of these
patients the lung, kidney and gallblad-
der were also observed to be injured.
Lung and kidney injuries were primarily

repaired; and cholecystectomy was also
performed in one patient. In two other
patients, the liver and colon were inju-
red. These injuries were repaired prima-
rily, but a proximal loop colostomy was
performed for the patient with the left
colon injury. Among the coexisting inju-
ries, rib fractures were observed in 5
patients (all had blunt injuries).

The diaphragmatic defect was pri-
marily repaired in 24 patients (92.3%).
Two synthetic grafts were used for
repair in the late-presenting patients.
The defects in these latter patients were
larger than 10 c¢m in their long axis.
Because of tissue loss, the primary repair
could cause excessive tension on the
suture line. Therefore, polypropylene
grafts (10 x 15 cm) were sandwiched bet-
ween the redundant layers of the perito-
neum.

The mean ISS of patients suffering
from blunt and penetrating trauma in
the acute phase group was 22.6 + 9.3 and
19.0 * 8.9, respectively. The late-presen-
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Fig.1

This patient had a left-
sided diaphragmatic
hernia in which the
stomach herniated
through the defect

Table 4. Injury severity scores: and Abbreviated injury scoresb of the patient groups

Acute phase (n=12)

Late-presenting (n = 14) Total (n = 26)

Age (mean t standard deviation) 301112 39.2 £10.4 35+ 11
1SS2 (mean + standard deviation) 212+ 8.9 9.7+ 2.4 15+ 8.7
AISP for diaphragm (mean) 3 3 3
ting patients had a mean ISS of 9.7 * 2. R .

gp o7 4 Discussion

(Table 4). In the acute phase group the
mean duration of hospitalisation was
17.2 days for the blunt trauma cases and
6.3 days for penetrating trauma patients.
This period was 24.1 days for the late-
presenting patients.

Postoperative complications were
seen in 9 patients (34.6%). Hydrotho-
rax (n = 4) and wound infection (n =
3) were the most common. Empyema
and pneumonia were each observed in
one patient. The 2 deaths (7.7%) were
in the late-presenting group. One of
these patients died from cardiovascu-
lar instability, and the other patient
from sepsis, subsequent to pneumonia,
during the postoperative period. Fif-
teen of the 26 patients (57.7%) were
followed up for a median period of 13
months (1-114 months). There were no
recurrent hernias in any of these
patients.

Signs of diaphragmatic injuries are
vague and overt signs usually point to
other severe injuries. Traumatic hernias
are rare and are sometimes not discove-
red till many years later [Brown 198s,
Symbas 1986]. Diaphragmatic injuries
are seen in 4-6% of patients undergoing
laparotomy or thoracotomy for trauma
[Shah 1995]. Clinically, the diaphragma-
tic injuries are divided into three phases:
the initial or acute phase, latent phase
and obstructive phase [Arendrup 1989,
Lee 1994, Shah 1995] We evaluated our
patients in two groups: patients diagno-
sed and treated in the acute phase, and
late-presenting patients who were in the
latent or obstructive phase.

Penetrating injuries in the upper
abdomen and lower thorax call for
investigation for possible diaphragmatic
injury. In these cases the insult is direct,
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and due to the pressure gradient bet-
ween the abdomen and thorax, the vis-
cera migrate to the thorax. In cases of
blunt injury, the pressure generated
within the abdominal cavity may cause
the tear of the diaphragm. The injury is
usually left-sided (70-90%); it is general-
ly accepted that the liver protects the
right hemidiaphragm [Brown 1985,
Nano 1980, Symbas 1986, Arendrup
1989, Lee 1994, Shah 1995, Payne 1982].
The pressure difference forces the abdo-
minal organs through the defect. This
migration is often delayed, probably due
to the plugging effect of the viscera over
the defect. Consequently, the diaphrag-
matic injury remains undiagnosed in
nearly half of the patients in the acute
phase [Arendrup 1989].

In this series the majority of the
cases were victims of blunt trauma. They
had a mean ISS of 23.6, which is higher
than in the patients wounded by pene-
trating injuries. As ruptures due to blunt
trauma generally result from high-ener-
gy impacts [Lee 1994, Shah 1995, Payne
1982, Ball 1982], these patients have
higher ISS scores [Meyers 1993] and
more serious diaphragmatic injuries
(higher injury grades) [Ball 1982, Meyers
1993, Payne 1982]. As expected, the ISS
for the acutely injured patients were
greater than for the late-presenting
cases. Interestingly, the diaphragm AIS
was the same for both groups, which
indicated that neither of the the patient
groups had a predominant severity of
the diaphragm injury (Table 4).

Dyspnea, which was the most com-
mon symptom in this series, was not
observed as frequently as in other
reports [Freixnet 1987]. Decrease in
breath sounds was a frequent finding
(65.3%). This showed that the physical
examination was an important tool for
diagnosis, but the pathognomonic fin-
ding of bowel sounds in the thorax were
auscultated in one-third of our patients.

Chest radiography revealed visceral
gas in the thorax in 34.6% of patients,
which is diagnostic of diaphragmatic
hernia, whereas it was nondiagnostic,
but abnormal, in 85% of the cases. The
frequency of pathognomonic signs was
lower than reported in other reported
series but the frequency of the abnormal
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findings was higher [Brown 1985, Troop
1985]. In recent studies it has been
reported that chest radiographs are 25-
30% diagnostic for diaphragmatic her-
nia at the first admission [Meyers 1993].

Preoperative diagnosis may not be
possible because the signs are indefinite
and coexisting injuries mask the dia-
phragmatic injury. A true preoperative
diagnosis of diaphragmatic injury was
reported in approximately 30-40% of
patients [Meyers 1993, Shah 1995]. Intro-
ducing a nasogastric tube and inflating
the stomach may sometimes help in the
diagnosis because the stomach is the
most common herniated organ [Aren-
drup 1989, Shah 1995]. Peritoneal lavage,
in addition to detection of other intra-
abdominal injuries, may be helpful for
diagnosis of diaphragmatic injuries, if
used in combination with chest radio-
graphy in which the administration of
radiocontrast material shows the defect
[Troop 1985, Arendrup 1989]. Roentge-
nographic contrast studies, computeri-
zed tomography, ultrasonography, liver-
spleen scintigraphy, fluoroscopy and
magnetic resonance imaging may help
in the diagnosis in some cases [Payne
1982, Ball 1982, Shah 1995, Shackleton
1998]. In recent years laparoscopy has
been frequently used for the diagnosis of
intra-abdominal injuries, as well as dia-
phragmatic injuries [Simon 1995]. If
laparotomy is undertaken for other
causes, both hemidiaphragms must be
thoroughly explored to rule out any mis-
sed injury [Athanassiadi 1999]. The
most important factor in the diagnosis is

a high index of suspicion and the proper
use of diagnostic studies [Ball 1982].

The most common herniated organ
was the stomach in our series. This is in
agreement with other reports [Ball 1982,
Payne 1982, Brown 1985, Freixinet 1987,
Meyers 1993, Lee 1994]. The tendency of
stomach to herniate is due to its location
in the left upper quadrant.

Multiple coexisting injuries usually
occur in diaphragmatic injuries. The
most commonly injured organ was the
spleen, as was observed in one-fourth of
patients in our series. Splenic injury has
been reported to occur along with dia-
phragmatic injury in up to 40% of
patients [ Troop 1985, Freixnet 1987, Shah
1995, Athanassiadi 1999]. The spleen is
fragile and relatively fixed to the retro-
peritoneum by various ligaments.
Migration of the spleen due to a pressu-
re gradient or the pulling effect of the
stomach, which is the most common
herniated organ, results in a tear of the
splenic capsule or avulsion of the hilar
or short gastric vessels. Other frequent
injuries in our patients were rib frac-
tures. This has been reported in up to
40-50% in other studies. Other frequent
coexisting injuries reported are liver
lacerations and fractures [Meyers 1993,
Shah 199s5].

In the acute phase, the outcome is
primarily determined by associated
injuries. The mortality is reported to be
around 15-25%. If massive herniation
occurs, cardiac and respiratory insuffi-
ciency affect the clinical course. In the
late-presenting cases, obstruction or
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strangulation of the abdominal viscera is
the most important complication, and a
mortality between 25 to 66% has been
reported [Arendrup 1989, Cruz 1994].
Morbidity was also higher in the late-
presenting patients and the length of the
hospitalization period was highest in
this group.

Prompt surgical intervention is the
only treatment of diaphragmatic her-
nias. In emergency cases, laparotomy is
the preferred route of entry. It is advi-
sed to use interrupted nonabsorbable
sutures for primary repair. In cases of
large tissue defects, synthetic grafts
should be used. When these are used,
polypropylene mesh should be placed
between the layers of the peritoneum to
prevent adhesions between organs and
the graft. Nonadherent synthetic grafts
are also available. In the late-presenting
cases thoracotomy should be kept in
mind as the first choice because of the
superior exposure and the ease of dis-
secting the adhesions between the abdo-
minal viscera and thoracic organs
[Athanassiadi 1999]. If the surgeon
encounters any difficulty in dissection
or repair, he should not hesitate to
make a thoraco-abdominal incision.
Although they have not been utilized in
this series, laparoscopy and thoracosco-
py may be used successfully for both
diagnosis and repair [Rasiah 1995,
Kurata 1996].
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