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Abstract Determination of the manner of death in case of

intraoral firearm wounds can be a challenge, especially if

the circumstances of the incident are unclear and crime

scene investigation is inadequate. It is a well-known fact

that the mouth is one of the selected sites for suicide with

firearms. Homicidal shooting through the mouth is said to

be rare, but does occur, and can be mistaken for a suicide.

For discrimination between suicide and homicide in cases

of intraoral firearm wounds, some useful points are the site

of entry wound, the direction of the internal bullet path, the

range of fire and the circumstances of death. We demon-

strate these points in a case of a homicidal gunshot to the

mouth assessed by both classical autopsy and post-mortem

CT (PMCT).
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Introduction

The typical entrance site in firearm suicides are the temple,

the forehead, the left chest, and in 20% of cases the mouth

[1]. Determination of the manner of death in the case of

intraoral firearm wounds can be difficult, especially if death

scene investigation is unclear and/or inadequate [2]. Con-

tact intraoral gunshot wounds are much more frequently

associated with suicide than with homicide [3]. Homicide

cases of intraoral gunshot injuries have been described

rarely in literature [2–4].

In the following case, we present an extraordinary case

of homicidal gunshot to the mouth with classic autopsy and

post-mortem computed tomography (PMCT).

Case history

Circumstances

The body of a 63-year-old male was found on a slope,

underneath a bus station, near a main road. The body was

laying head-down, 20-30 meters under the road level. The

first inspection at the scene revealed a gunshot wound to

the mouth with destruction of the upper incisors and inju-

ries of the gums and internal surface of the upper lips.

There was no detection of a firearm exit wound. Gun-

powder residues were found on the inner surface of the lips.

No weapon was found at the scene. Investigators strongly

suspected that the body could be a victim of a homicide by

a near contact gunshot to the mouth.

Two days before, the body of a 58-year-old male

was found with a contact gunshot to the right temple in

a car registered to the above-mentioned 63-year-old.

The weapon found in this car was a pistol Walther PP

(Manurhin), calibre 7.65 mm Browning (32 Auto). In

addition, two spent cartridges were found in the car, but the

body of the 58-year-old showed only one gunshot wound.

Furthermore, blood traces and tooth remains were detected

in the car which could be attributed to the 63-year-old by

DNA analysis.
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Technical data

The body of the 63-year-old was transported to the Centre

of Forensic Imaging at the University of Bern and scanned

in an artefact-free body bag (Rudolph Egli AG, Bern,

Switzerland). Whole body post-mortem CT (PMCT) was

performed using a helical 6-slice CT (Somatom 6, Siemens

Medical Solutions, Forchheim, Germany). Primary image

review and 3D reconstructions of the skull and neck were

carried out on a CT workstation (Leonardo, Siemens

Medical Solutions, Germany).

Findings

PMCT

CT examination of the skull and neck revealed a contact

entrance gunshot wound to the middle of the maxilla

(Fig. 1) with loss of the upper incisors (teeth 11 and 21).

The wound track passed through the left massa lateralis of

the atlas (Fig. 2). Bullet remains were seen in the para-

median neck musculature on the left at the C1/2 level.

There was no exit wound. Intraspinal bone fragments and a

lesion of the medulla at the level of C1 were seen. The

bullet path showed a direction from anterior to posterior,

from median to paramedian left (Figs. 3, 4). The wound

track showed a direction approximately parallel to the

horizontal plane of a neutral skull position.

Autopsy

Forensic autopsy was performed 19 h after the body was

found. The mucosal lining of the upper lip presented an

extensive tearing and hemorrhage. The lower lip displayed

Fig. 1 CT, 3D reconstruction of the skull showing the destruction of

the incisors (yellow arrow). Dental fillings created the streak artefacts.

The ring-like structures are radiologic markers applied to the skin for

a fusion of CT with surface scanning data

Fig. 2 CT, 3D reconstruction of the cervical spine after virtual

removal of the frontal skull portion. The atlas is shot through on the

left side (arrow)

Fig. 3 CT, 2D sagittal reconstruction displaying bone and bullet

fragments (encircled) along the bullet path (demarcated by dashed
lines) to the nape, where the rest of the bullet is lodged (arrow)
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mucosal hemorrhages mirroring the lower teeth (Fig. 5).

The upper incisors (teeth 11 and 21) were broken out and

missing and the tip of tooth 22 was broken. The floor of the

mouth was severely injured and presented projectile frag-

ments. A gunshot wound channel could be followed to the

atlas, which displayed a fracture on the left side. The upper

spinal cord was severely damaged. A slightly deformed full

metal-jacketed projectile lay in the musculature of the nape

of the neck on the left. There was a hematoma on the back

of the head and a supra- and infratentorial subarachnoid

hemorrhage.

Furthermore, aspirated gastric contents and blood as

well as a discreet pulmonary fat embolism were noted.

Toxicological examination was negative for drugs and

frequently abused medicaments in blood and urine. The

alcohol-blood-concentration was 0.4 g/l at the time of

death.

Cause of death was a central respiratory paralysis due to

traumatic (gunshot induced) medulla injury, the manner of

death was deemed a homicide.

Discussion

Forensically relevant criteria to discriminate between sui-

cide and homicide in intraoral gunshot fatalities are the site

and the intraoral anatomic location of the entrance wound,

the direction of the internal bullet path and the shooting

distance [1–4].

Azmak [2] mentioned in his study on intraoral and

perioral shooting cases that in all suicide cases shots were

fired with the muzzle inserted into the oral cavity. In the

homicide group of his study, seven out of eight cases had

the entrance wound either on the corner of the mouth or

on the outer surface of the lip(s). In only one of his

investigated homicidal cases was the shot fired into the

mouth.

In suicides, the victim usually points the muzzle

upwards and the entrance wound is in the hard palate or

posterior pharynx [2, 4]. The direction of the bullet path in

suicidal cases is mostly upward in relation to the horizontal

plane [1, 2, 4]. In homicides, the entrance wound is com-

monly in the posterior pharynx and the tongue is also

injured [2] and the bullet paths often appear to be directed

parallel to the horizontal plane [1, 2, 4]. On the other hand,

it was described by Zietlow [3], that there were three

investigated homicidal intraoral gunshot wounds with an

upward course through the palate.

As described before, PMCT is useful in determining a

bullet course through a body [5–7]. In our case, PMCT

clearly showed a wound track running approximately par-

allel to the horizontal plane in neutral position of the skull.

In contrast to suicidal gunshot activity, where the barrel

of the gun is placed between the opened jaws, our case

displayed a gunshot through the closed dentition. In addi-

tion, the lower lips showed hemorrhages consistent with

marks from the lower canine teeth. In this case, it is

assumed that, before shooting, the muzzle of the gun was

pressed with force against the lips of the victim.

In conclusion, to determine the manner of death in cases

of intraoral shooting fatalities an intensive medicolegal

examination of the mouth, teeth and lips may be also

helpful. In general, the finding of an intraoral gunshot

wound should not only fix the mind on a suicidal incidence,

Fig. 4 CT, 2D axial reconstruction displaying the approximate bullet

course (red arrow) and the shot through atlas (green arrow)

Fig. 5 Autopsy photograph showing the mucosal hemorrhages on the

lower lip indicative of an externally induced pressure (i.e., from a

muzzle) to the lips
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but also include the rare possibility of a homicide, as seen

in our presented case.

Key points

Several criteria help discriminate between a suicidal and

homicidal intraoral gunshot:

(1) Firing distance; suicidal gunshots to the mouth are

usually fired with the muzzle in the oral cavity,

whereas homicidal gunshots may be fired outside the

oral cavity, i.e., through the closed dentition.

(2) Site of entry wound; in suicides the entrance wound is

often in the hard palate or posterior pharynx, in

homicides commonly the entry often involves the

posterior pharynx and tongue.

(3) Direction of the internal bullet path; the bullet path in

suicidal cases is mostly upward in relation to the

horizontal plane, as opposed to homicides, in which

the path is more or less horizontal.

(4) Circumstances of death, especially the findings at the

crime/incident scene.
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perioral shooting fatalities. Forensic Sci Int. 1999;101:217–27.

3. Zietlow C, Hawley DA. Unexpectedly homicide; three intraoral

gunshot wounds. Am J Forensic Med Pathol. 1993;14:230–3.

4. Fatteh A. Homicidal gunshot wound of mouth. J Forensic Sci Soc.

1972;12:347–9.

5. Thali MJ, Schweitzer W, Yen K, et al. New horizons in forensic

radiology: the 60-second digital autopsy-full-body examination of

a gunshot victim by multislice computed tomography. Am J

Forensic Med Pathol. 2003;24:22–7.

6. Thali MJ, Yen K, Vock P, et al. Image-guided virtual autopsy

findings of gunshot victims performed with multi-slice computed

tomography and magnetic resonance imaging and subsequent

correlation between radiology and autopsy findings. Forensic Sci

Int. 2003;138:8–16.

7. Andenmatten MA, Thali MJ, Kneubuehl BP, et al. Gunshot

injuries detected by post-mortem multislice computed tomography

(MSCT): a feasibility study. Leg Med (Tokyo). 2008;10:287–92.

212 Forensic Sci Med Pathol (2011) 7:209–212

123


	A case of homicidal intraoral gunshot and review of the literature
	Abstract
	Introduction
	Case history
	Circumstances
	Technical data
	Findings
	PMCT
	Autopsy


	Discussion
	Key points
	Acknowledgments
	References



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /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 149
  /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 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 149
  /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 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 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


