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Abstract

Background A diaphragmatic hernia is a prolapse of the abdominal organs into the thoracic cavity through a hole
in the diaphragm. Traumatic diaphragmatic injuries are rare and usually occur after blunt or penetrating thoracic

or abdominal traumas. Blunt diaphragmatic rupture rarely accounts for immediate mortality and may go clinically
silent until complications occur which can be life threatening. It usually present late with intrathoracic herniation
of abdominal viscera and carry a high mortality rate. We experienced a very rare case who showed repeated colon
incarcerations 7 years after injury. And, we operated laparoscopically.

Case presentation A 64-year-old man presented with multiple left rib fractures that occurred during an accident.
After 7 years, he visited the emergency department with the chief complaint of left shoulder pain and epicardial

pain after eating. He was diagnosed with transverse colon incarceration due to a left diaphragmatic hernia by com-
puted tomography (CT) and X-ray imaging. Surgical repair was recommended, but he refused as the symptoms
improved. Fourteen months later, the patient revisited the hospital in similar symptoms and improved spontaneously.
He consulted our hospital for the surgical indication. We recommended that he undergo surgery, showing images

of the X-ray and CT when his transverse colon was obstructed and he felt pain and when symptoms improved. Finally,
he decided to undergo surgery. We performed diaphragmatic hernia repair with laparoscopic direct suturing in good
view. The patient experienced an uneventful postoperative recovery period. The absence of diaphragmatic herniation
recurrence was confirmed seven months after surgery.

Conclusions We experienced a traumatic diaphragmatic hernia with repeated colon incarcerations 7 years
after injury and performed surgical repair laparoscopically.
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Background

A diaphragmatic hernia is a prolapse of the abdominal

organs into the thoracic cavity through a hole in the dia-

phragm, occurring congenitally in newborns or acquired

secondarily to trauma. Traumatic diaphragmatic injuries
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Fig. 1 Preoperative radiographs. Chest radiographs show
intra-abdominal tissue evacuated into the left thoracic cavity

in the absence of pain (A) and presence of pain (B). We confirmed
the colon incarceration (white arrowhead)

[1], as the right diaphragm is usually protected by the
liver [2].

More than 30% of diaphragmatic hernia cases are iden-
tified late, with onset varying from 24 h to 50 years after
injury [3]. Symptoms vary widely depending on hernia
location and the organs involved, making diagnosis dif-
ficult. Once diagnosed, diaphragmatic hernia should be
repaired as soon as possible to reduce the risk of subse-
quent complications [4].

Here, we performed laparoscopic repair for a left-sided
traumatic diaphragmatic hernia with persistent 7 years
after injury.
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Fig. 2 Preoperative CT images. CT images show intra-abdominal
tissue evacuated into the thoracic cavity in the absence of pain (A)
and presence of pain (B). We confirmed the colon incarceration
(white arrowhead)

Case presentation
A 64-year-old man presented with multiple fractures
of the 8th to 12th left ribs after an accident in Decem-
ber 2014. The patient was treated conservatively, with no
ongoing symptoms noted. In 2019 and 2020, he had been
seen in hospital with the main complaint of left shoul-
der pain, which was under observation. In March 2021,
he visited the emergency department complaining of left
shoulder pain and epicardial pain after eating. A left dia-
phragmatic hernia was diagnosed by computed tomog-
raphy (CT) and radiography, and surgical repair was
recommended. However, the patient refused as the symp-
toms improved. Fourteen months later, the patient revis-
ited the hospital in similar circumstances and improved
spontaneously. He consulted our hospital for the surgical
indication. We recommended that he undergo surgery,
showing images of the X-ray and CT when his transverse
colon was obstructed and he felt pain and when symp-
toms improved. Finally, he decided to undergo surgery.
The chest radiograph in the absence of symptoms
showed prolapse of intra-abdominal tissue into thoracic
cavity (Fig. 1A). In the presence of symptoms, it revealed
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Fig. 3 Operative findings. Ports placement (A). We confirmed colon incarceration laparoscopically, dissected around the hernial orifice, and pulled

3

the prolapsed transverse colon and omentum back into the abdominal cavity (B, C). The size of the hernia ring was 5x 3 cm (D). We closed
with single nodal sutures using non-absorbable sutures and did not use a mesh (E)

intestinal air in the left lower lung field (Fig. 1B). CT
images in the absence and presence of symptoms are
shown in Fig. 2. It shows intra-abdominal tissue evacu-
ated into the thoracic cavity, even in the absence of pain.
When the patient felt pain, the transverse colon was
obstructed where it passed through the diaphragm into
the thoracic cavity. Because the symptoms occurred fre-
quently, he decided to receive the operation.

The patient position was right semi-supine position.
We inserted a 12 mm port through the umbilicus, a 5
mm port through the right side of the abdomen, and 12
mm and 5 mm ports through the left side of the abdo-
men, respectively (Fig. 3A) and started laparoscopically.
We confirmed colon incarceration (Fig. 3B). We dis-
sected around the hernial orifice, and pulled the pro-
lapsed transverse colon and omentum back into the
abdominal cavity (Fig. 3C). The size of the hernia ring
was 5%x3 cm (Fig. 3D). We closed with single nodal
sutures using non-absorbable sutures and did not use
a mesh (Fig. 3E). The operating time was 174 min and
loss of blood was small amount.

The patient’s postoperative course was good. The
patient started eating on POD 2 and was discharged

at POD 8. The absence of diaphragmatic herniation
recurrence was confirmed seven months after surgery
(Fig. 4).

Discussion
The diagnosis of a traumatic diaphragmatic hernia
(TDH) can be challenging as the physical examination
may be unremarkable; however, a high index of suspicion
is important to ensure early diagnosis. TDH is incorrectly
diagnosed in up to 33% of cases during the immediate
post-traumatic period. If left untreated, mortality rates
are between 25 and 80% in patients with strangulation
of the incarcerated viscera [1]. TDH can be diagnosed
by chest radiography, but it is difficult to recognize small
lesions, and abnormal shadows due to pleural effusion
may limit visibility. CT can show the location and size
of the damaged diaphragm and prolapsed organ, thus
improving the accuracy of diagnosis. In this case, because
the patient showed symptoms approximately seven years
after the injury, diagnosis was difficult. However, coronal
CT images can easily reveal a prolapsed colon.

TDH is reported to occur more often on the left side
as the right diaphragm is usually protected by the liver
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Fig. 4 Postoperative radiographs. Chest (A) and abdominal (B)
radiographs do not show prolapse of intra-abdominal tissue
into thoracic cavity

[2]. In the 36 traumatic diaphragmatic hernias reported
in the past 5 years (Additional file 1), 34 cases were left-
sided cases. And in the 9 cases in which details of the dia-
phragmatic defect were given in the text or were known
from intraoperative photographs, 8 cases (88.9%) were
centrally. It may be that the central area may be anatomi-
cally the weakest by the trauma.

According to Grimes, there are three phases of dia-
phragmatic hernia [5]. The acute phase occurs when the
diaphragm is injured. In the delayed phase, the organs
transiently prolapse, often with intermittent or no spe-
cific symptoms. The obstruction phase involves com-
plications of long-standing herniation, manifesting as
obstruction, strangulation, and rupture [5]. Therefore,
once diagnosed, patients should be treated as soon as
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possible. Almost all cases previously reported were oper-
ated emergently after the appearance of acute serious
symptoms. In this case, it took approximately one year
from diagnosis to treatment. Although intermittent pain
was observed, the images showed that the transverse
colon was constantly prolapsing. Thus the patient was
considered to be in the obstruction phase; fortunately,
the bowel was not strangulated. As mentioned above,
the patient was in the obstructive phase and the trapped
transverse colon should not be released. Despite this, the
obstruction was getting worse and better spontaneously.
By the operative findings, we speculated that the colon
was incompletely prolapsed through the narrow her-
nial orifice, and the symptoms developed by some kind
of trigger that caused obstruction to passage, which was
unusual and characteristic in this case.

TDH can be repaired by laparotomy, laparoscopy, or
thoracoscopy, depending on the experience and skills
of the surgeon [1]. Complete reduction of the herniated
organs back into the abdomen and watertight closure of
the diaphragm will help avoid recurrence [4]. The lapa-
roscopic approach is superior in several respects, includ-
ing allowing visualization of the entire abdominal cavity
and lesions. Furthermore, we can find the adverse events
such as hemorrhage, organ damage, and intestinal necro-
sis, not to mention smaller wounds and faster postopera-
tive recovery. Fixing the mesh to the abdominal side of
the diaphragm is easier than fixing it to the thoracic side
because there is more working space in the abdominal
cavity [2]. In contrast, in cases with adhesions between
the prolapsed organ and the thoracic organ (e.g., lung or
pericardium), a thoracoscopic approach is easier.

There have been several reports on the use of meshes.
Shao et al. reported the utility of American Associa-
tion for the Surgery of Trauma (AAST) classification,
where diaphragmatic injuries are clustered into five
grades: I (contusion), II (laceration<2 cm), III (lacera-
tion 2—10 cm), IV (laceration “10 cm with tissue loss <25
cm?), and V (laceration with tissue loss “25 cm?) [6]. They
reported that defects larger than 20-30 cm? (grades IV
and V of the AAST Classification) usually require pros-
thesis reinforcement [7]. According to Liu et al., a hernia
ring with a diameter of<5 c¢cm can be directly sutured
and repaired. Where the hernia ring is>5 cm, an anti-
adhesion mesh of appropriate size was fixed at a posi-
tion approximately 3-5 cm beyond the edge of the
hernia ring [2]. Biological mesh is preferentially used as
it reduces adhesion formation, improves biocompatibil-
ity, decreases inflammatory response, optimizes neovas-
cularization, lowers rates of hernia recurrence, increases
resistance to infections, and lowers the risk of displace-
ment [1]. Non-absorbable simple sutures are preferred
over absorbable sutures in terms of recurrence [4]. In our
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case, because the hernia was not so large (approximately
15 cm?), we decided to close with single nodal sutures
without a mesh.

In conclusion, we experienced a very rare case who
showed repeated colon incarcerations 7 years after injury.
We were able to perform a laparoscopic procedure to
repair a TDH with a good field of vision.

Abbreviations

cT Computed tomography

TDH  Traumatic diaphragmatic hernia

AAST  American Association for the Surgery of Trauma

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540792-023-01791-9.

[ Additional file 1. References. }

Acknowledgements
We would like to thank Editage (www.editage.com) for English language
editing.

Author contributions

SH, TT and TS performed the surgery, SH drafted the manuscript, TT revised

it critically, and YK, KY, TS, KM, KY, KT, TM, KN, HE and YD conceived the study
and participated in its design and coordination and helped to draft the manu-
script. All authors approved the final manuscript.

Funding
The authors declare that this study was not funded externally.

Availability of data and materials
The data supporting the findings of this study are available from the cor-
responding author upon reasonable request.

Declarations

Ethics approval and consent to participate

All procedures followed were in accordance with the ethical standards of the
committee responsible for human experimentation (institutional and national)
and the Helsinki Declaration of 1964 and later versions. Approval of our
manuscript by an ethics committee was unnecessary. Informed consent for
inclusion in the study was obtained from this patient.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and accompanying images.

Competing interests
The authors have no competing interests.

Received: 16 September 2023 Accepted: 28 November 2023
Published online: 11 December 2023

References

1. Gielis M, Bruera N, Pinsak A, Olmedo |, Fabian PW, Viscido G. Laparoscopic
repair of acute traumatic diaphragmatic hernia with mesh reinforcement:
A case report. Int J Surg Case Rep. 2022;93: 106910.

Page 5 of 5

2. LiuQ Luan L, Zhang G, Li B. Treatment of Chronic Traumatic Diaphrag-
matic Hernia Based on Laparoscopic Repair: Experiences From 23 Cases.
Front Surg. 2021;8: 706824.

3. JeeY. Laparoscopic diaphragmatic hernia repair using expanded polyte-
trafluoroethylene (ePTFE) for delayed traumatic diaphragmatic hernia.
Wideochir Inne Tech Maloinwazyjne. 2017;12(2):189-93.

4. Campos Costa F, Cardoso V, Monteiro AM, Guerreiro J. Laparoscopic
Repair of an Acute Traumatic Diaphragmatic Hernia: Clinical Case. Cureus.
2020;12(10): €11082.

5. Grimes OF. Traumatic injuries of the diaphragm. Diaphragmatic hernia
Am J Surg. 1974;128(2):175-81.

6. Moore EE, Malangoni MA, Cogbill TH, Shackford SR, Champion HR, Jurko-
vich GJ, et al. Organ injury scaling. IV: Thoracic vascular, lung, cardiac, and
diaphragm. J Trauma. 1994;36(3):299-300.

7. Shao G,Wu L, Li J, Dai C. Laparoscopic Diaphragmatic Hernia Repair With
Mesh Reinforcement. Am Surg. 2020;86(5):476-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1186/s40792-023-01791-9
https://doi.org/10.1186/s40792-023-01791-9
http://www.editage.com

	Laparoscopic repair of a traumatic diaphragmatic hernia with repeated colon incarcerations 7 years after injury: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Anchor 9
	Acknowledgements
	References


