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Abstract
Blunt duodenal injury in children is uncommon and 
diagnosis is often delayed because of its retroperitoneal 
location. Both diagnosis and treatment are diffi cult. We 
report the case of a 2-year-old boy whose trauma injury 
was not reported for 5 days. His vital signs were stable, 
but he was vomiting bile-stained fl uid and his stools 
were white. The third portion of the duodenum was 
completely disrupted, and was repaired by pyloric exclu-
sion with duodenal and bile duct drainage. The child 
recovered uneventfully. We discuss the diagnostic strat-
egies and therapeutic measures for this type of injury.
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Introduction

Duodenal injuries in children usually result from blunt 
trauma.1 The overall incidence of gastrointestinal tract 
injury resulting from blunt abdominal trauma is only 
0.6%, and duodenal injuries are found in 22% of these 
patients.2 An operative delay of more than 24 h is 
reported to increase the complication rate from 29% to 
43%, and mortality from 11% to 40%.3,4

We discuss the manifestations, diagnosis, and man-
agement of complete duodenal disruption in a young 
child, and review the relevant literature.

Case Report

A 2-year-old boy was admitted to the emergency depart-
ment of a neighboring hospital. He was pale and vomit-

ing, and looked very unwell. His blood pressure was 
70/40 mmHg, with a capillary refi ll time of 3 s, and his 
hemoglobin level was 5.7 g dl−1. Evidence of old and new 
internal bleeding was noted over the body surface, and 
his abdomen was fl at. The attending physicians diag-
nosed shock. The patient was intubated and fl uid resus-
citation with transfusion was started, to which he 
responded well. Computed tomography (CT) showed 
peritoneal fl uid without parenchymatous organ injury, 
free air, or retroperitoneal gas (Fig. 1). He was trans-
ferred to our hospital for operative treatment of a sus-
pected intra-abdominal hemorrhage after receiving a 
total transfusion of four units of red cell concentrate 
and 2200 ml of normal saline. On arrival to our intensive 
care unit, his vital signs were stable, except for a high 
fever of 39.0°C. An infusion of lactated Ringer’s solu-
tion was started at 50–60 ml h−1 (6 ml kg−1 h−1). His urine 
output was adequate, at more than 1 ml kg−1 h−1. On day 
3, we performed puncture of the abdomen to decrease 
intra-abdominal pressure and to improve ventilation, 
and aspirated 500 ml of fl uid consisting almost entirely 
of blood. The fl uid had a red blood cell count of 105 × 
104 cells µl−1, a white blood cell count of 275 × 102 cells 
µl−1, and an amylase level of 1587 IU l−1. His serum 
amylase level was 83 IU l−1. On day 4, he was weaned off 
the ventilator and the nasogastric tube was removed. 
On day 5, the nasogastric tube was reinserted because 
he again started vomiting bile-stained fl uid and started 
passing white stools; however, his vital signs remained 
stable (Fig. 2). On day 6 after admission, an oral con-
trast CT and an upper gastrointestinal image showed a 
leakage from the third portion of the duodenum with 
no drainage into the jejunum (Figs. 3, 4). Thus, he 
underwent emergency laparotomy immediately, during 
which his vital signs remained stable. His blood pressure 
was 105/70 mmHg, his body temperature was 36.8°C, his 
urine output was adequate, and there were no signs of 
infection (white blood cell count 8300 cells µl−1 and C-
reactive protein 12.8 mg dl−1). Laparotomy revealed a 

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: No
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 595.276 785.197 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 600 dpi
     Downsampling For Images Above: 900 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: 
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Apply
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: No
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: No

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends false
     /DoThumbnails true
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Bicubic
     /GrayImageDownsampleType /Bicubic
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /ColorImageDownsampleThreshold 1.5
     /GrayImageFilter /DCTEncode
     /ColorConversionStrategy /sRGB
     /CalGrayProfile ()
     /ColorImageResolution 150
     /UsePrologue false
     /MonoImageResolution 600
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings true
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Preserve
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /K -1 >>
     /ColorImageDownsampleType /Bicubic
     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /ParseDSCComments false
     /PreserveEPSInfo false
     /MonoImageDepth -1
     /AutoFilterGrayImages true
     /SubsetFonts false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /None
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ASCII85EncodePages false
     /PreserveOPIComments false
     /NeverEmbed [ ]
     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Apply
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles false
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice



A. Osuka et al.: Duodenal Rupture in a Child 985

Grade III laceration involving 100% of the circumfer-
ence of the third portion of the duodenum. The point 
of perforation was covered by the mesocolon, and there 
was no spread of infl ammation into the retroperitoneal 
space. The stumps of the duodenum were contused and 

lacerated, and needed debridement. There were hema-
tomas in the mesentery. The duodenum was repaired 
by duodenojejunostomy with pyloric exclusion, retro-
grade tube duodenostomy, and gastrojejunostomy. A 
biliary drain was placed in the common bile duct, and a 

Fig. 1. Contrast computed tomography of the abdomen on admis-
sion showing peritoneal fl uid without parenchymatous organ 
injury, free air, or retroperitoneal gas
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Fig. 2. The child’s vital signs were stable. 
Urine output was adequate and there 
were no signs of infection. He was given 
lactated Ringer’s solution at 50–60 ml h−1. 
sBP, systolic blood pressure; dBP, dia-
stolic blood pressure; CRP, C-reactive 
protein; WBC, white blood cells



986 A. Osuka et al.: Duodenal Rupture in a Child

jejunostomy feeding tube was inserted (Fig. 5). On post-
operative day (POD) 21, the biliary drain was removed. 
The nasogastric output was persistent and copious, but 
decreased gradually. On POD 29, the nasogastric tube 
and jejunostomy feeding tube were removed. The 
patient was later transferred to another hospital to sepa-
rate him from his mother whose boyfriend had pushed 
him into the pointed corner of a table, infl icting this 
injury. The child was well when he was seen 1 year after 
the injury.

Discussion

Blunt trauma is a leading cause of death in children,5 its 
major consequences being solid organ injury and gas-
trointestinal perforations. The incidence of gastrointes-
tinal tract injuries from blunt abdominal trauma is less 
than 1.0%, and only 17%–30% of these are duodenal 
injuries.2,6 According to the Organ Injury Scale for the 
Duodenum produced by the Organ Injury Scaling Com-
mittee of the American Association for the Surgery of 
Trauma (Table 1), Grade III represents complete dis-
ruption of the third part of duodenum. This grade of 

Fig. 3. Computed tomography on day 6, after the oral administra-
tion of contrast material, showing extraluminal leakage from 
the third portion of the duodenum without drainage into the 
jejunum

Fig. 4. Upper gastrointestinal image on day 6 showing extralu-
minal leakage from the third portion of the duodenum and 
Gastrografi n pools. The perforation appeared to be localized 
and did not spread into the peritoneal cavity
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Fig. 5. Repair of the injury was done with primary duodeno-
jejunostomy, pyloric closure with 3–0 polyglycolic acid sutures, 
gastrojejunostomy, retrograde tube duodenostomy, and the 
insertion of a biliary drain

Table 1. Duodenal organ injury scale according to the American Association for the 
Surgery of Trauma8

Grade Injury description

I
 Hematoma Involving a single portion of duodenum
 Laceration Partial thickness, no perforation
II
 Hematoma Involving more than one portion
 Laceration Disruption of <50% of the circumference
III
 Laceration Disruption of 50%–75% of the circumference of D2

Disruption of 50%–100% of the circumference of D1, D3, D4
IV
 Laceration Disruption of >75% of the circumference of D2

Involving the ampulla or distal common bile duct
V
 Laceration Massive disruption of the duodenopancreatic complex
 Vascular Devascularization of the duodenum

injury is estimated to account for less than 25% of duo-
denal injuries in children.4,6–8

Approximately 50% of blunt duodenal injuries result 
from traffi c accidents, 10% from abuse, and 10% from 
unknown causes. However, many of the “unknown” 
causes could be attributed to abuse, making abuse 
accountable for up to 20% of cases4,7 and the second 
most frequent cause of duodenal injury in children.

Because of the retroperitoneal location of the duode-
num, the rating of this injury, its nonspecifi c signs and 
symptoms, and its unreliable history, diagnosis is usually 
delayed.9 Moreover, the changes occurring in isolated 
duodenal injury before the development of peritonitis 
may be subtle. Our patient’s history of sideration was 
unclear and his vital signs and laboratory data did not 
suggest peritonitis, regardless of the 5-day delay from 
the time of injury, making diagnosis diffi cult. His condi-
tion was stable because the perforated duodenum was 
located retroperitoneally and packed by the mesocolon, 
without leakage. The early insertion of the nasogastric 
tube drainage may also have been effective.

Because the CT fi ndings showed peritoneal fl uid 
without parenchymatous organ injury, we suspected 
intestinal injury and observed him closely. The high 
concentration of amylase in his peritoneal fl uid may 
have been an indication to operate, but we decided on 
conservative treatment in view of his improving general 
condition. We checked the CT images repeatedly 
because initial minimal or nonexistent radiographic 
fi ndings are not uncommon.10 The present recommen-
dation for repairing most duodenal injuries is primary 
closure with or without pyloric exclusion, but complex 
injuries should be managed by pyloric exclusion with 
gastrojejunostomy or pancreaticoduodenectomy.10–16 
Our patient’s injury was complex, so we performed 
pyloric exclusion. Some authors have reported that ret-



988 A. Osuka et al.: Duodenal Rupture in a Child

rograde jejunostomy tube drainage is effective for duo-
denal rupture.17,18 Accordingly, retrograde jejunostomy 
tube drainage and biliary drainage were initially effec-
tive in our patient. Although delaying the operation 
increases the complication rate and mortality,3,4 our 
patient suffered no complications, such as peritonitis or 
leakage.

In summary, we reported delayed diagnosis of com-
plete disruption of the duodenum in a 2-year-old boy, 
because of his hemodynamic stability and normal labo-
ratory data. Considering the favorable outcome despite 
the delayed diagnosis, we think that the procedure we 
performed specifi cally to decrease the intraduodenal 
pressure may be suitable for severe duodenal injuries.
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