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Isolated right diaphragmatic rupture following blunt trauma
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Abstract Blunt diaphragmatic injuries are usually caused 
by blunt trauma or penetrating injuries. The diagnosis 
may be delayed or missed because of the confusing clini-
cal and radiographic fi ndings and the presence of mul-
tiple associated injuries. We report the case of an isolated 
right diaphragm rupture in a 56-year-old man who sus-
tained blunt thoracic trauma after car accident 2 weeks 
before presentation. No other injuries were detected, and 
he was subjected to laparotomy. Diaphragmatic rupture 
is perceived as an emergency entity. The late appearance 
of such an injury, without other accompanying injuries, 
is rare and should be in mind by clinicians treating 
trauma patients who have a delayed presentation after 
the injury.
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Introduction

Diaphragmatic injury (DI) is an infrequent, although 
not rare, entity following injuries mainly of the chest or 
abdomen.1–3 The diagnosis of DI may be delayed due to 
confusing clinical and imaging fi ndings or because it is 
usually accompanied by multiple other injuries. Although 
it is considered an emergency entity, rare cases of this 
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injury appearing many years later have been 
published.4–6

We herein present the case of a 56-year-old man who 
had sustained isolated right diaphragm rupture after 
blunt thoracic trauma that was diagnosed 2 weeks after 
the injury when he eventually presented to a medical 
facility.

Case presentation

A 56-year-old man presented to the Accident and Emer-
gency Department (A&E) of our institution complaining 
of right-side thoracic pain and dyspnea. He had been in 
a high-energy road traffi c accident 2 weeks previously, 
for which he did not seek any medical help. The injury 
mechanism was a front to lateral impact, with the patient 
being hit on his right side by another car at high velocity. 
He was the driver of his vehicle and he did not have his 
seat belt fastened.

The patient reported that at the beginning of the inter-
val between the impact and his presentation he had had 
right hypochondrium and hemithorax pain. Later, 
before his presentation, he also experienced breathless-
ness and dyspnea, which were worsened whenever he lay 
supine. It was these symptoms that eventually forced 
him to seek medical help.

The fi rst impression was that he had suffered blunt 
right thoracic trauma. His vital signs were as follows: 
heart rate 100 beats/min, blood pressure 160/80 mmHg, 
oxygen saturation (SPO2) 93% on air. Mild tenderness, 
dullness at percussion, and lowered auscultation breath-
ing sounds of the lower right hemithorax were noted. 
Chest radiography performed at the A&E revealed an 
elevation of the right hemidiaphragm and possible 

I. Baloyiannis · V.K. Kouritas (*) · K. Karagiannis · 
M. Spyridakis · M. Efthimiou
Department of Surgery, Larissa University Hospital, Mezourlo 
41 100, Larissa, Greece
Tel. +30-697-440-5281; Fax +30-243-050-2732
e-mail: kouritas@otenet.gr



Gen Thorac Cardiovasc Surg (2011) 59:760–762 761

pleural effusion, without notable rib fractures (Fig. 1a). 
Abdominal ultrasonography (US), also performed at the 
A&E, did not reveal solid organ injuries or free fl uid in 
the abdomen. Thoracoabdominal computed tomogra-
phy (CT) was performed after sedation and anesthetic 
consultation, as he could not lay supine due to shortness 
of breath and pain. It showed rupture of the right hemi-
diaphragm and herniation of the liver in the right tho-
racic cavity with possible small ruptures (Fig. 1b).

The patient was subjected to laparotomy where a 
huge right diaphragm rupture was identifi ed. A small 
amount of pleural fl uid was noted alongside with a small 
amount of perihepatic fl uid. Most of the right hepatic 
lobe along with part of the hepatoduodenal ligament 
and a huge part of the omentum was found in the pleural 

cavity (Fig. 2). Small liver ruptures were also identifi ed 
and sutured. The abdominal contents were reduced into 
the abdomen, and the rupture was sutured with noncon-
tinuous nonabsorbable sutures without reinforcement 
measures such as pledgets or mesh as the diaphragm 
edges could be reapproximated without tension.

His recovery was uneventful thereafter, and he was 
discharged after 7 days. His follow-up is also uneventful 
6 months after his injury.

Discussion

Traumatic DI is an uncommon entity, with an incidence 
of 0.8%–7.0% among blunt trauma cases and 10%–15% 
among cases of penetrating trauma of the chest and 
abdomen.1–3 Many studies agree that it is more common 
in young men and on the left side usually following blunt 
trauma of the chest or abdomen.3,7 Early diagnosis of DI 
remains a challenge for radiologists and surgeons. 
Because of its low incidence and the presence of multiple 
associated injuries in 94%–100% of patients, early diag-
nosis is diffi cult and is often delayed or missed.1 In our 
case, despite the severity of the accident, the diaphrag-
matic rupture was isolated with no accompanying 
injuries.

Traumatic DI may present acutely or late, with the 
injury being unnoticed whatsoever. Cases of traumatic 
DI appearing up to 20 years after the injury have been 
published with some of them diagnosed accidentally.4–8 
Patients may present with nonspecifi c symptoms and 
may complain of chest pain, abdominal pain, dyspnea, 

Fig. 1 a Chest radiography shows elevation of the right hemidia-
phragm, suggesting the presence of a pleural effusion. b Thora-
coabdominal computed tomography shows the liver in a high 
position in relation to the right hilum. Pleural effusion is also 
identifi ed. The loss of the peripheral air between the posterior ribs 
and the upper part of the liver indicates diaphragmatic rupture

Fig. 2 Intraoperative fi ndings. Right hepatic lobe with a bile cyst 
along with a part of the hepatoduodenal ligament is within the 
thorax. Part of the omentum is herniating through the open dia-
phragm on the right of the image. Diaphragmatic margins, shown 
with Atson’s clamp, are free-standing and easily reapproximated
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tachypnea, or cough symptoms and signs due to the 
herniation of abdominal contents into the thorax. In our 
case, the patient, although sustaining a high-energy road 
traffi c accident, did not ask for any medical assistance 
for 2 weeks and eventually appeared complaining of 
thoracic pain and dyspnea. Therefore, doctors who treat 
trauma should be aware of the fact that patients who 
present after a long interval from their injury may still 
have suffered important injuries.

Most authors agree on the need to maintain a high 
level of suspicion to diagnose this lesion. Chest radiog-
raphy, peritoneal lavage, diagnostic pneumoperitoneum, 
fl uoroscopy, gastrointestinal contrast studies, US, CT 
scans, magnetic resonance imaging, and liver and spleen 
scintigraphy are the methods generally used to diagnose 
DI.3,9,10 However, none has high sensitivity or specifi city, 
and there is no gold standard diagnostic test.

Plain chest radiography is currently the most valuable 
simple test, although it is diagnostic or suggestive of DI 
in only 28%–70%10 of cases. Its diagnostic value may be 
increased by 8.3%–25.0% if sequential chest radiography 
is performed within the fi rst 24 h.1

Ultrasonography can also be diagnostic if focused 
abdominal sonography for trauma (FAST) can be 
extended above the diaphragm to assess diaphragmatic 
motions.9 In our case, paradoxal diaphragmatic move-
ment was suggested, which can also be caused by phrenic 
nerve damage. In our case, it could be diagnosed only 
intraoperatively.

Computed tomography has a sensitivity of 14%–82% 
and a specifi city of 87%, which may be increased by 
helical CT. Multidetector CT allows thinner slicing and 
more detailed imaging in a shorter time and a greater 
fl exibility in image reconstruction.8–10 Apart from the 
discontinuity of the diaphragm or the intrathoracic her-
niation of abdominal contents, a waist-like constriction 
of bowel (collar sign) or the upper one-third of the liver 
abutting the posterior right ribs (the dependent visceral 
sign) may be observed on the CT scan of a diaphrag-
matic rupture.11,12 Observation of these signs is believed 
to increase the detection of acute diaphragmatic rupture 
at CT scans.

Laparotomy is still the advocated approach for repair-
ing acute diaphragmatic trauma because it offers the 
possibility of diagnosing and repairing frequently associ-
ated intraabdominal injuries, as was the case in our 
patient.13 However, minimally invasive modalities, such 
as laparoscopy, have been gaining acceptance for repair-
ing diaphragmatic injuries.13,14 Video-assisted thoraco-
scopic surgery can be an adequate method of evaluating 
the diaphragm instead of a laparotomy.3,6 Laparoscopy 

and/or thoracoscopy are considered acceptable tools for 
the diagnosis and repair of a missed diaphragmatic 
injury.14

Conclusion

Diagnosis of right DI is diffi cult because the diaphrag-
matic defect is masked by the liver. This injury seems to 
be self-contained and may be diagnosed with delays 
ranging from weeks to years.

The authors declare that they have no competing interests.

References

 1. Matsevych OY. Blunt diaphragmatic rupture: four year’s 
experience. Hernia 2008;2:73–8.

 2. Meyers B, McCabe C. Traumatic diaphragmatic hernia: 
occult marker of serious injury. Ann Surg 1993;218:783–90.

 3. Athanassiadi K, Kalavrouziotis G, Athanassiou M, Vernikos 
P, Skrekas G, Poultsidi A. Blunt diaphragmatic rupture. Eur 
J Cardiothorac Surg 1999;15:469–74.

 4. Shreck GL, Toalson TW. Delayed presentation of traumatic 
rupture of the diaphragm. J Okla State Med Assoc 2003;96:
181–3.

 5. Kozak O, Mentes O, Harlak A, Yigit T, Kilbas Z, Aslan I, et 
al. Late presentation of blunt right diaphragmatic rupture 
(hepatic hernia). Am J Emerg Med 2008;26:638:e3–5.

 6. Mizobuchi T, Iwai N, Kohno H, Okada N, Yoshioka T, 
Ebana N. Delayed diagnosis of traumatic diaphragmatic 
rupture. Gen Thorac Cardiovasc Surg 2009;57:430–2.

 7. Bergeron E, Clas D, Ratte S, Beauchamp G, Denis R, Evans 
D. Impact of deferred treatment of blunt diaphragmatic 
rupture: a 15 year experience in six trauma centers in Quebec. 
J Trauma 2002;52:633–40

 8. Iochum S, Ludig T, Walter F, Sebbag H, Grosdidier G, Blum 
AG. Imaging of diaphragmatic injury: a diagnostic challenge? 
Radiographics 2002;22(suppl):103–16.

 9. Blaivas M, Brannam L, Hawkins M, Lyon M, Sriram K. 
Bedside emergency ultrasonographic diagnosis of diaphrag-
matic rupture in blunt abdominal trauma. Am J Emerg Med 
2004;22:601–4.

10. Rees O, Mirvis SE, Shanmuganathan K. Multidetector-row 
CT of right hemidiaphragmatic rupture caused by blunt 
trauma: a review of 12 cases. Clin Radiol 2005;60:1280–9.

11. Killeen KL, Mirvis SE, Shanmuganathan K. Helical CT of 
diaphragmatic rupture caused by blunt trauma. AJR Am J 
Roentgenol 1999;173:1611–6.

12. Bergin D, Ennis R, Keogh C, Fenlon HM, Murray JG. The 
“dependent viscera” sign in CT diagnosis of blunt traumatic 
diaphragmatic rupture. AJR Am J Roentgenol 2001;177:
1137–40.

13. Hanna WC, Ferri LE. Acute traumatic diaphragmatic injury. 
Thorac Surg Clin 2009;19:485–9.

14. Mintz Y, Easter DW, Izhar U, Edden Y, Talamini MA, 
Rivkind AI. Minimally invasive procedures for diagnosis of 
traumatic right diaphragmatic tears: a method for correct 
diagnosis in selected patients. Am Surg 2007;73:388–92.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




