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Abstract Crushing head injuries usually do not allow
direct visual identification of individuals, and above all, it
constitutes an obstacle to comprehensive evaluation of
discrete traumatic changes of the skin and soft tissues. We
present our experience with the plastic adaptation of
devastating head injuries in the two exemplary cases. The
principal of the reconstruction is manual repositioning of
bone fragments of the cranial and facial parts of the skull
and careful approximation of the wound edges and their
gradual suture using suture material. The reconstruction
method can be recommended as an auxiliary technique in
the identification of unknown victims with crushing head
injuries and in the evaluation of devastating gunshot wound
of the head.
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Crushing head injuries are characterized by extensive soft
tissue laceration, closed and open comminuted fractures
of cranial and facial parts of the skull, often in
conjunction with laceration of the brain or its partial or
total prolapse (e.g., Krönlein shot; [1, 2]). This type of
injury usually does not allow direct visual identification of
individuals, and above all, it constitutes an obstacle to

comprehensive evaluation of discrete traumatic changes of
the skin and soft tissues. Typical examples of the
mechanisms that often lead to large, mutilating, and
devastating head injuries include: gunshot injuries (i.e.
shotgun injury, shotgun slug injury, high velocity missile
injury), explosions, high-energy injuries on railways and
roads, falls from height (head-first impacts), injuries
caused by solid objects, burial under the soil, stones,
machine, etc. In the following note, we present our
experience with the reconstruction method: plastic adap-
tation of devastating head injuries.

Technique

The first step of the reconstruction is manual repositioning
of bone fragments of the cranial and facial parts of the
skull. Primary repositioning does not require any special
instrumentation (e.g., metallic osteosynthetic material, bone
glue, etc.). In the event of major defects in the cranial part
of the skull, the relevant part of the bone may be
substituted, e.g., with a cast of plaster or resin. In case the
cranial vault fragments cannot be returned into their
original position, the cranial vault may be remodeled, e.g.,
using a modeling clay, or in extreme cases, it is possible to
fill the cranial cavity with operating masks or paper pulp to
create the basic shape for the subsequent soft tissue
reconstruction.

The principal of soft tissue adaptation, especially in the
facial region, is a careful approximation of the wound edges
and their gradual suture using suture material. To facilitate
the adaptation, we can apply so-called patch stitches or
single anchor stitches which are in the second period
replaced with a careful suture using silk or other suitable
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suture material. In our experience, an optimal procedure is
adapting the wound edges with different stitches; however,
a continuous suture can also be used. The total time
required for the overall reconstruction is individual and can
take up to several hours depending on the degree and extent
of the devastation. In the following, we present two
illustrative cases.

Case 1

A 64-year-old man committed suicide in a forest stand
using a repeating hunting rifle (model CZ 550; ammunition
caliber 308 W, projectile SPCE-soft point cutting edge,
150 gr). As a result, a devastating head injury with a
complete exenteration of both brain hemispheres occurred
(called Krönlein shot; Fig. 1). The autopsy could not clearly
determine the appearance of the primary gunshot wound,
and the entrance and exit wounds were not identified with
certainty (Fig. 1).

After reconstructing the skull bone and adapting the soft
tissue with sutures (Figs. 2, 3), it was possible to identify
precisely the entrance wound in the right temporal region,
including the muzzle imprint and the fouling (Fig. 3), as
well as the exit wound at the crossing of the left temporal
and parietal regions. After the reconstruction, the secondary
tears of the facial skin and soft tissue were also easily

identifiable, even when found at a greater distance from the
primary injury.

Case 2

A 23-year-old man was buried under slate and soil during
excavation work. The result was a crushing head injury

Fig. 1 Destruction of the cranium by a contact shot with hunting rifle
(CZ 550, caliber 308 W, projectile SPCE-soft point cutting edge,
150 g) to the right temple. Bursting of the skullcap with complete
exenteration of the brain (Krönlein shot)

Fig. 2 Reconstruction of the face by bringing the wound margins into
apposition

Fig. 3 Reconstruction of the face by bringing the wound margins into
apposition. The secondary tears of the facial skin are easily
identifiable
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with laceration and a complete exenteration of the brain
(Fig. 4). Within the injury, a traumatic luxation of teeth was
also found which, to some extent, made it more difficult to
identify the victim based on dental records. Therefore, in
addition to other customary autopsy and laboratory identi-
fication procedures, we carried out skull reconstruction and
soft tissue adaptation with suture (Fig. 5).

The head reconstruction enabled us to compare the
victim’s face with the available photographic documenta-
tion acquired before the accident.

Discussion

In the medicolegal literature, reconstruction of devastating
head injury is only occasionally mentioned as a method of
choice [1, 3, 4]. The reason is that this method is time-
consuming and requires a certain degree of manual skill and
anatomical knowledge. In our experience, a reconstruction
produces the best results when conducted by a doctor with
the assistance of another doctor or autopsy technician.
However, the reconstruction method does have limitations
when applied to severe injuries with loss of bone and soft
tissues, since these types of injuries do not allow for
optimal adaptation [5].

The essential use of this method lies within the
assessment of devastating gunshot head wounds caused
by a high-velocity projectile [1, 3, 4, 6], a shotgun slug
[2, 7], or shotgun projectiles [8]. The reconstruction often

enables investigators to identify unambiguously the en-
trance and the exit wounds as well as, in certain cases, to
assess the distance or the firing angle and possible
secondary injuries (caused by the subcutaneous or intrao-
ral expansion of the muzzle gases and/or the radial forces
of the bullet resulting in ballooning and overextension of
the facial soft tissues). The reconstruction method can also
be recommended as an auxiliary and supporting technique
in the identification of unknown persons with crushing
head injuries. Careful reconstruction of the skull bones,
including adaptation of the soft tissue wound edges,
directly facilitates a primary visual identification, and/or
an indirect visual identification of individuals when
evidence is compared with the photographic documenta-
tion available in the second period. Moreover, the
reconstruction may lead to determination of other identi-
fication minutiae which were hidden or not estimable
before the reconstruction itself (e.g., hairline, birthmarks,
scars, tattoos, etc.).

The reconstruction techniques applied in devastating
head injuries can also be useful in the identification process
as one of the recommended procedures, not individually,
but as a complementary procedure. The results of reap-
proximation, however, are by no means a substitute for
identification based on dental evidence, DNA profile
determination, etc. The actual reconstruction technique is
simple, financially affordable, and its final outcomes are
worth the effort required.

Fig. 4 Catastrophic disruption of the head after an earth slide.
Bursting of the skullcap with complete exenteration of the brain

Fig. 5 Reconstruction of the head by bringing the wound margins
into apposition revealed basic facial landmarks useful for visual
identification

Int J Legal Med (2011) 125:587–590 589



References

1. Dodd MJ (2005) Terminal ballistics. A text and atlas of gunshot
wounds. CRC, Boca Raton, p 57

2. Karger B, Banaschak S (1997) Two cases of exenteration of the
brain from Brenneke shotgun slugs. Int J Legal Med 110:323–325

3. Lew EO, Dolinak D, Matshes EW (2005) Firearm injuries. In:
Dolinak D, Matshes EW, Lew EO (eds) Forensic pathology.
Principles and practice. Elsevier, London, p 199

4. Pollak S, Saukko P (2003) Atlas of forensic medicine. CD-ROM.
Elsevier, Amsterdam

5. Schyma C, Hagemeier L, Madea B (2010) Suicide by head
explosion: unusual blast wave injuries to the cardiovascular system.
Int J Legal Med. doi:10.1007/s00414-010-0452

6. Faller-Marquardt M, Pollak S (2002) Skin tears away from the
entrance wound in gunshots to the head. Int J Legal Med 116:262–
266

7. Hejna P (2010) Multiple suicidal injuries with shotgun slugs. Int J
Legal Med 124:79–82

8. Grosse Perdekamp M, Vennemann B, Kneubuehl BP, Uhl M,
Treier M, Braunwarth R, Pollak S (2008) Effect of shortening
the barrel in contact shots from rifles and shotguns. Int J Legal
Med 122:81–85

590 Int J Legal Med (2011) 125:587–590

http://dx.doi.org/10.1007/s00414-010-0452

	Reconstruction of devastating head injuries: a useful method in forensic pathology
	Abstract
	Technique
	Case 1
	Case 2
	Discussion
	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
  /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


