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Is estimated bullet trajectory a reliable predictor
of severe injury? Case report of a thoraco-
abdominal gunshot with a protracted trajectory
managed nonoperatively
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Abstract

Background: Operative management of all gunshot’s traumas carries a high rate of unwarranted interventions that
are known to cause serious complications. Selective nonoperative management is thus being increasingly practiced
which has reduced these avoidable interventions. Physical examination and computed tomography scans are most
sensitive in assessing need of laparotomy. Assessment of internal injuries on the basis of an estimated bullet
trajectory is often practiced but has seldom been studied. We report a case of conservative management of a
thoraco abdominal gun shot patient where an estimated bullet trajectory was indicative of serious injuries. To the
best of our knowledge this is the first report of a thoraco abdominal gunshot that, despite of a protracted
trajectory, had no sequelae and was thus managed nonoperatively.

Case presentation: A 30 year old male patient having height of 180 cm and weight of 70 kg (Body Mass Index
21.6) presented with complaint of a penetrating injury at left side of upper torso. The patient had no symptoms or
obvious bleeding and was vitally stable. On examination a 1 cm × 1 cm entry wound at the left 3rd intercostal
space in the mid clavicular line was identified. The chest and abdomen were otherwise unremarkable on
examination. The chest radiograph displayed clear lung fields. The abdominal radiographs displayed a bullet in the
upper left quadrant of the abdomen lateral to the spine. The bullets estimated trajectory from 3rd intercostal space
and its lodgment in the abdomen lateral to the spine indicated severe visceral injury. The computed tomography
scan showed that the bullet was lodged postero-medially to the left kidney. All thoracic, intra peritoneal and
retroperitoneal visceral structures were identified to be normal. The patient remained clinically and vitally stable,
hence was managed nonoperatively being discharged after 48 h of observation.

Conclusion: From this case we conclude that decision for managing gun shot patients should be based on
objective clinical and diagnostic findings. We recommend further investigation of the predictability of estimated
trajectory for visceral injuries and consequent operative intervention as we found it to be misleading in this case.
Background
Operative intervention used to be the standard manage-
ment of all penetrating gunshot’s traumas. Due to the high
rate of these interventions being identified as unwarranted,
there has been an increasing trend towards nonoperative
management as many of these avoidable interventions
result in serious complications. Negative laparotomies for
penetrating abdominal trauma have been reported in 6% to
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21.7% of cases [1,2]. Up to 41% of negative laparotomies
have been associated with serious complications [3].
Nonoperative management has been greatly instru-
mental in decreasing rates of avoidable interventions.
In a series of 1856 abdominal gunshot patients reported
by Velmahos [4], rate of unnecessary laparotomies would
have been 47% as opposed to 9% if 712 patients were not
managed conservatively.
Physical examination is one of the most sensitive and

efficient means of assessing the need of laparotomy in
gun shot patients [5-7]. Computed tomography (CT)
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Figure 1 Erect abdominal radiograph. Radiograph showing bullet
in the upper left quadrant of the abdomen.

Figure 2 Lateral abdominal radiograph of the patient.
Radiograph showing bullet to be lateral to the spine.
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scan is the most sensitive diagnostic imaging modality
for visualizing visceral injuries in gunshot patients [8,9].
Trauma surgeons often evaluate internal injuries on

the basis of an estimated bullet trajectory but the
predictability of this means has seldom been studied
[10]. An estimated bullet trajectory was established to be
unreliable by Demetriades [7] as out of the 224 patients
that were estimated to have severe intra peritoneal inju-
ries, only 75% required operative interventions. Razzaq
[10] quantified a correlation of only 31% between the
expected injuries from the entry wounds and observed
intra peritoneal injuries during laparotomy. We report a
case of a thoraco abdominal gun shot patient where an
estimated bullet trajectory was indicative of serious
injuries but due to the hemodynamic and clinical stabi-
lity, the patient was successfully managed conservatively.
To the best of our knowledge this is the first report of a
single gunshot penetration of thoraco abdominal cavity,
which despite of a protracted trajectory, had no sequelae
and was thus managed nonoperatively.

Case presentation
A 30 year old male patient having height of 180 cm and
weight of 70 kg (Body Mass Index 21.6) presented to the
emergency department of Civil Hospital Karachi with the
complaint of a penetrating injury at the left side of upper
torso. The patient was lying comfortably with no symptoms
of respiratory distress or any obvious active bleeding. Vitally
the patient was stable. There was slight blood staining of
the upper garment with an obvious breach.
On examination a 1 cm × 1 cm entry wound at the left

3rd intercostal space in the mid clavicular line was iden-
tified. The chest and abdomen were otherwise unre-
markable. Normal vesicular breathing was appreciated
on chest auscultation. On palpation the abdomen was
soft with no peritoneal signs.
Chest radiograph demonstrated clear lung fields with no

indication of injury. The abdominal radiographs (Figures 1
and 2) displayed a bullet in the upper left quadrant of the
abdomen lateral to spine. The radiographs were otherwise
unremarkable for any other abnormality.
With this evidence of the bullets entry at 3rd intercos-

tal space laterally to the mid clavicular line and its
lodgment in the abdomen just lateral to the spine, the
bullets trajectory was estimated to have encountered the
left lung, left dome of the diaphragm, stomach, left lobe
of the liver, splenic vessels, body of the pancreas and the
left kidney. Despite this trajectory, the patient was clini-
cally stable with no signs of either respiratory distress or
any other visceral injury. An urgent CT scan was advised
to identify any serious damage as was being predicted on
the basis of the estimated trajectory.
The CT scan (Figure 3) showed that the bullet was

lying postero medially to the left kidney just lateral to



Figure 3 Transverse view of CT scan. This view shows the bullet to be lodged postero medially to the left kidney.
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the spine. All thoracic, intra peritoneal and retroperitoneal
visceral structures were identified to be normal with
no injury.
As the patient remained clinically and vitally stable

with there being clear evidence of all visceral structures
being unharmed from the bullet, the patient was admit-
ted for nonoperative management and observation.
Patients’ hemoglobin (Hb) concentration and other base-
line investigations were performed on admission and
subsequently after every 24 h. There was no drop in the
Hb from the initial measurement of 12.5 mg/dl. Serial
clinical examinations were performed that remained
negative for any peritoneal signs, visceral damage or
respiratory distress. The patient was therefore discharged
after 48 h of observation.

Discussion
Penetrating gunshots, due to their destructive nature for
all structures in their path, are considered to pose an
imminent threat to the victims’ life unless proven other-
wise. For this reason, early recognition of the damage
and timely intervention is of utmost importance in saving
the patients’ life. High degree of caution thus observed by
trauma surgeons, though necessary for appropriate
management of gunshot victims, has often resulted
in operative interventions which were avoidable.
Negative laparotomies for penetrating abdominal
trauma have been reported in 6% to 21.7% of cases
[1,2]. These negative laparotomies in up to 41% of
cases have been reported by Renz [3] to be the cause
of serious complications that include atelectasis,
postoperative hypertension, pleural effusion, pneumo-
thorax, prolonged ileus, pneumonia, surgical wound
infection and small bowel obstruction. These result
in greatly increased lengths of hospital stay ranging
from 5.3 days when there was no associated injury to
more then 11 days when associated with injuries [11].
To avoid these negative laparotomies and their associated

morbidities, in 1974 Nance [12] advocated the use of care-
ful conservative management for abdominal gun shot
patients. Since then, the increasing trend of nonoperative
management of selected patients has been greatly instru-
mental in decreasing the rate of negative laparotomies.
Velmahos [4] and colleagues published a series of 1856
abdominal gunshot patients that presented over an 8 year
period of which 712 were managed conservatively. Rate of
negative laparotomies was 9% which would have been 47%
if patients were not managed nonoperatively. Selective
nonoperative management enabled the trauma team in this
series to save a calculated total of 3560 hospital days and
$9,555,752 in hospital charges. Conservative management
is now being practiced where even liver injuries have been
diagnosed. Navsaria [13] and colleagues conducted a
prospective study on patients with diagnosed liver injuries
in abdominal and thoraco-abdominal gunshots. Out of the
63 patients initially managed nonoperatively, only 5 patients
required delayed laparotomy yielding a 92% rate of success-
ful nonoperative management. This lead the authors
conclude that nonoperative management can be safely and
effectively practiced for selected patients with liver gunshot
injuries unrelated to its severity.
Serial clinical examination and CT scan have been

found to be most sensitive and reliable in defining the
need for operative intervention in gunshot patients [14].
The sensitivity of clinical examination in anterior abdo-
minal gunshots has been reported to be 97% [7] while for
trans pelvic gun shots and for gun shots to the back, sensi-
tivity its reported to be 100% [5,6]. CT scan is the most
sensitive diagnostic imaging modality for visualizing
visceral injuries in gunshot patients [8,9]. It was because of
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the clinical and vital stability of our patient with evidence
of no visceral injury from the CT scan, that we in this case
were able to successfully manage a thoraco abdominal
gunshot patient nonoperatively.
Surface entry and exit wounds of gunshots with an

estimated trajectory are often taken to be predictors of
visceral injury but have been seldom studied [10,11].
Such estimation was found to be highly unreliable by
Razzak [10] who using the medical records of patients
quantified a correlation between estimated trajectory
and observed internal injuries. A mean correlation of 31%
was quantified being as low as 9% for mobile viscera like
small intestine. Similarly, Demetraides [7] also established
the unreliability of estimated trajectory as out of the 224
patients with peritoneal penetration, only 75% had severe
injuries requiring operative intervention.
We also report a case where an estimated trajectory

from the bullets entry at the 3rd intercostals space to its
lodgment postero medially to the left kidney indicated
multiple visceral injuries that include left lung, left dome
of the diaphragm, stomach, left lobe of the liver, splenic
vessels, body of the pancreas and the left kidney.
However all of these organs remained unharmed despite
this estimated trajectory allowing the patient to stay clini-
cally and vitally stable thus preventing any intervention
from the trauma team.

Conclusion
From this case and with the above review of literature,
we conclude that decision for managing gun shot
patients should be based on objective clinical and diag-
nostic findings. We recommend further investigation on
the predictability of estimated trajectory as we found it
to be misleading in the diagnosis of visceral injuries and
consequent need of operative intervention, even in a
patient with thoraco abdominal gunshot with a protracted
trajectory as reported in this case.

Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests’.

Authors’ contributions
MS being the lead intern in management of the case identified it for
reporting, assessed its importance and significance though literature search
and wrote the manuscript. BM was at forefront of the nonoperative
management of the patient and contributed towards the writing of
manuscript. SN was the lead resident who monitored the patients’ condition
from admission till discharge; she also assembled data of the case. MT
supervised the management of the patient as well as writing of the
manuscript. The final manuscript was read and approved by all the authors.
Received: 2 December 2012 Accepted: 12 February 2013
Published: 15 February 2013

References
1. Hasaniya N, Demetriades D, Stephens A, Dubrowskiz R, Berne T: Early

morbidity and mortality of non-therapeutic operations for penetrating
trauma. Am Surg 1994, 60:744–747.

2. Haan J, Kole K, Brunetti A, Kramer M, Scalea TM: Nontherapeutic
laparotomies revisited. Am Surg 2003, 69:562–565.

3. Renz BM, Feliciano DV: Unnecessary laparotomies for trauma: a
prospective study of morbidity. J Trauma 1995, 39:350–356.

4. Velmahos GC, Demetriades D, Toutouzas KG, Sarkisyan G, Chan LS, Ishak R,
Alo K, Vassiliu P, Murray JA, Salim A, Asensio J, Belzberg H, Katkhouda N,
Berne TV: Selective Nonoperative Management in 1,856 Patients With
Abdominal Gunshot Wounds: Should Routine Laparotomy Still Be the
Standard of Care? Ann Surg 2001, 234:395–402.

5. Velmahos GC, Demetriades D, Foianini E, Tatevossian R, Cornwell EE 3rd,
Asensio J, Belzberg H, Berne TV: A selective approach to the management
of gunshot wounds to the back. Am J Surg 1997, 174:342–346.

6. Velmahos GC, Demetriades D, Cornwell EE: 3rd Transpelvic gunshot
wounds: routine laparotomy or selective management? World J Surg
1998, 22:1034–1038.

7. Demetriades D, Velmahos G, Cornwell E 3rd, Berne TV, Cober S, Bhasin PS,
Belzberg H, Asensio J: Selective nonoperative management of gunshot
wounds of the anterior abdomen. Arch Surg 1997, 132:178–183.

8. Shanmuganathan K, Mirvis SE, Chiu WC, Killeen KL, Hogan GJ, Scalea TM:
Penetrating Torso Trauma: Triple-Contrast Helical CT in Peritoneal
Violation and Organ Injury—A Prospective Study in 200 Patients.
Radiology 2004, 231:775–784.

9. Ramirez RM, Cureton EL, Ereso AQ, Kwan RO, Dozier KC, Sadjadi J, Bullard
MK, Liu TH, Victorino GP: Single-contrast computed tomography for the
triage of patients with penetrating torso trauma. J Trauma 2009, 67:583–588.

10. Razzaq AA: Gunshot wounds of the abdomen: association of surface
wounds with internal injuries. J Pak Med Assoc 2000, 50:259–261.

11. Renz BM, Feliciano DV: The length of hospital stay after an unnecessary
laparotomy for trauma: a prospective study. J Trauma 1996, 40:187–190.

12. Nance FC, Wennar MH, Johnson LW, Ingram JC Jr, Cohn I Jr: Surgical
judgement in the management of penetrating wounds of the abdomen:
Experience with 2212 patients. Ann Surg 1974, 179:639–646.

13. Navsaria PH, Nicol AJ, Krige JE, Edu S: Selective nonoperative management
of liver gunshot injuries. Ann Surg 2009, 249:653–656.

14. Como JJ, Bokhari F, Chiu WC, Duane TM, Holevar MR, Tandoh MA, Ivatury
RR, Scalea TM: Practice management guidelines for selective
nonoperative management of penetratingabdominal trauma. J Trauma
2010, 68:721–733.

doi:10.1186/1756-0500-6-63
Cite this article as: Khan et al.: Is estimated bullet trajectory a reliable
predictor of severe injury? Case report of a thoraco-abdominal gunshot
with a protracted trajectory managed nonoperatively. BMC Research
Notes 2013 6:63.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Consent
	Competing interests
	Authors’ contributions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


