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Rapid resolution of acute subdural hematoma in
child with severe head injury: a case report
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Abstract

Introduction: Rapid spontaneous resolution of traumatic acute subdural hematoma is an infrequent phenomenon
and mainly develops in a case of simple acute subdural hematoma without parenchymal contusion. However, it
has been rarely reported in a pediatric case with severe initial head injury.

Case presentation: A 7-year-old Asian girl with traumatic acute subdural hematoma was transferred to our
hospital for an emergency operation based on the results of an initial computed tomography scan and
neurological examination. However, a repeat computed tomography scan two hours after trauma disclosed
considerable reduction of the hematoma and midline shift with neurological improvements. Serial follow-up
imaging studies demonstrated apparent redistribution of the hematoma over the cerebellar tentorium, posterior
interhemispheric fissure and subarachnoid space. The patient was discharged with mild confusion 40 days after the
admission.

Conclusion: A follow-up computed tomography scan is strongly recommended before surgery when a child with
a severe head injury presents with any sign of neurological improvement, especially with a mixed density
hematoma on the initial computed tomography scan.
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Introduction
Traumatic acute subdural hematoma (ASDH) is a
neurosurgical emergency with mortality as high as 60%
to 80% [1]. Most of these patients undergo urgent
hematoma evacuation via a craniotomy except for those
with poor general condition or with irreversible brain
damage. Several criteria have been used for the proper
indication and timing of surgical evacuation for ASDH.
In general, prompt surgical management of an ASDH
with a thickness greater than 10mm or midline shift
greater than 5mm on a computed tomography (CT) scan
could be tried regardless of the patient’s Glasgow Coma
Scale (GCS) score [2]. The clinical aspects are also im-
portant parameters for choosing the treatment options,
in addition to the radiological criteria. Even in a coma-
tose patient (GCS score less than nine) who has a
hematoma that is less than 10mm thick and a midline
shift less than 5mm, surgical evacuation should be
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performed if the patient’s GCS score decreases by two or
more points during the hospitalization, or the patient
presents with asymmetric or fixed and dilated pupils
and/or the intracranial pressure (ICP) exceeds 20mmHg
[3]. Even in a case not indicated for emergency oper-
ation, careful monitoring of the neurological status is
mandatory because of the possibility of unexpected
worsening of the neurological status.
By contrast, spontaneous resolution of an ASDH

that initially required an operation is an infrequent
phenomenon and mainly develops in a case of simple
ASDH without parenchymal contusion [4-12]. To the
best of our knowledge, spontaneous resolution of an
ASDH has been rarely reported in a pediatric case
[5,9,10], especially with a severe initial head injury. We
present the clearly relevant images of such a case and
discuss the mechanisms related to the rapid resolution
of ASDH.

Case presentation
A 7-year-old Asian girl presented with deterioration of
mental status to a nearby hospital after a pedestrian
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traffic accident (3:30 p.m.). The patient was comatose
with a score of five on the GCS and had a left hemipar-
esis with a dilated right pupil. The CT scan, performed
at 3:53 p.m., demonstrated a right frontotemporoparietal
ASDH with severe midline shift (Figure 1a). The patient
was transferred to our hospital for emergent surgery.
A neurological examination revealed a score of 7T
(eye=three, verbal=intubated, motor=four) on GCS with-
out motor deficits or pupillary abnormalities. A repeat
CT scan at 5:46 p.m. disclosed considerable reduction of
the hematoma and midline shift (Figure 1b). Based on
the definitive improvements of neurological signs and
CT findings, we decided to monitor the neurological sta-
tus and check the follow-up CT scan, with conservative
medical treatment. A follow-up CT scan six hours after
the accident showed a further resolution of the ASDH
with apparent redistribution over the cerebellar tentor-
ium, posterior interhemispheric fissure and subarach-
noid space (Figure 1c). Magnetic resonance imaging
Figure 1 a: Initial computed tomography scan demonstrating mixed
midline shift of more than 10mm. b: Computed tomography (CT) scan t
hematoma with more condensed density and improvement of the midline
subarachnoid hemorrhage and redistribution of the hematoma into the te
magnetic resonance image, obtained two weeks after the accident, reveali
(MRI), performed two weeks later, demonstrated a re-
sidual subacute subdural hematoma and multiple cere-
bral contusions (Figure 1d). The patient recovered
consciousness on the tenth day and was discharged with
mild confusion 40 days after the admission.

Discussion
Even though traumatic ASDH is a neurosurgical emer-
gency requiring immediate therapeutic intervention,
some reports have shown unexpected resolution of the
hematoma within two hours after the initial injury,
which prevented the need for emergency surgery [4,6,8].
Rapid spontaneous resolution generally develops in a
case of simple ASDH without parenchymal contusion,
after a minor head injury [4,6].
Two possible mechanisms have been proposed for this

infrequent phenomenon. First, the hematoma may be di-
luted by flow of cerebrospinal fluid (CSF) through the
arachnoid tear, followed by retrograde flow into the
density of right hemispheric acute subdural hematoma with
wo hours after the accident showing marked reduction of the
shift. c: CT scans six hours after the accident showing prominent

ntorial and interhemispheric subdural spaces. d: Sagittal T1-weighted
ng a subacute-staged subdural hematoma with frontal contusion.
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subarachnoid space. This is supported by the presence
of a low-density band between the ASDH and the inner
table of the skull on CT scan [11]. Transient neuro-
logical deterioration with subsequent dramatic improve-
ment may be related to CSF influx and efflux within the
subdural space [4,6,8,11]. The prominent subarachnoid
space with cerebral atrophy may facilitate dilution of
ASDH [11]. Second, the compression and redistribution
of the hematoma can be induced by cerebral swelling
and increased ICP. This hypothesis is supported by the
finding of dispersal of blood in the cerebellar tentorium
or interhemispheric subdural space on the follow-up
MRI [8,11]. In addition, the accompanying skull fracture
and dural injury may allow the hematoma to drain into
the subgaleal or intradiploic space [4]. Of interest, the
reported cases of spontaneous resolution of ASDH gen-
erally occurred in aged patients. This reason can be
explained by unique characteristics of the pediatric
brain; there is no brain atrophy or excessive subarach-
noid space to dilute or redistribute the hematoma.
In our case, marked hematoma reduction with con-

densed density and increased subarachnoid hemorrhage,
on serial CT scans, can be explained by the dilution
mechanism. Furthermore, the thickened tentorial and
interhemispheric hematoma on follow-up imaging stud-
ies also support redistribution of the hematoma.

Conclusion
Our case suggests that both dilution and redistribution
of a hematoma account for the infrequent phenomenon
of spontaneous resolution of an ASDH. Even in a child
with a severe head injury, when there is any sign of
neurological improvement, especially with a mixed dens-
ity hematoma on the initial CT scan, a follow-up CT
scan is strongly recommended before surgery.

Consent
Written informed consent was obtained from the pa-
tient’s legal guardian for publication of this manuscript
and accompanying images. A copy of the written con-
sent 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
JYP wrote the manuscript. KSM performed the treatment and was the
coordinator of the study. JKL summarized the patient notes and carried out
the literature search. KWJ participated in the draft of the study, and in the
conception of the study. All authors read and approved the final manuscript.

Author details
1Department of Neurosurgery, Chonnam National University Hwasun
Hospital, Hwasun-gun, Jeollanamdo 519-763, South Korea. 2Department of
Neurosurgery, Chonnam National University Hospital, Gwangju, South Korea.
3Department of Emergency Medicine, Chonnam National University Hwasun
Hospital, Hwasun-gun, Jeollanamdo, South Korea.
Received: 17 September 2012 Accepted: 30 January 2013
Published: 14 March 2013

References
1. Matsuyama T, Shimomura T, Okumura Y, Sakaki T: Rapid resolution of

symptomatic acute subdural hematoma: case report. Surg Neurol 1997,
48:193–196.

2. Zacko JC, Harris L, Bullock MR: Surgical Management of Traumatic Brain
Injury. In Youmans Neurological Surgery. Volume 4. 6th edition. Edited by
Winn HR. Philadelphia: Saunders; 2011:3424–3452.

3. Bullock MR, Chesnut R, Ghajar J, Gordon D, Hartl R, Newell DW, Servadei F,
Walters BC, Wilberger JE: Surgical management of acute subdural
hematomas. Neurosurgery 2006, 58:16–24.

4. Berker M, Gulsen S, Ozcan OE: Ultra rapid spontaneous resolution of acute
posttraumatic subdural hematomas in patient with temporal linear
fracture. Acta Neurochir (Wien) 2003, 145:715–717.

5. Coşar M, Eser O, Aslan A, Ela Y: Rapid resolution of acute subdural
hematoma and effects on the size of existent subdural hygroma: a case
report. Turk Neurosurq 2007, 17(3):224–227.

6. Inamasu J, Nakamura Y, Saito R, Kuroshima Y, Mayanagi K, Ohba S, Ichikizaki
K: Rapid resolution of traumatic acute subdural hematoma by
redistribution. Am J Emerg Med 2002, 20:376–377.

7. Lee CH, Kang DH, Hwang SH, Park IS, Jung JM: Spontaneous rapid
reduction of a large acute subdural hematoma. J Korean Med Sci 2009,
24:1224–1226.

8. Mirzai H, Yaldiz C, Eminoglu M, Orguc S: Ultra fast resolution of acute
post-traumatic subdural haematoma. J Neurol Neurosurg Psychiatry 2005,
76:1738.

9. Nagao T, Aoki N, Mizutani H, Kitamura K: Acute subdural hematoma with
rapid resolution in infancy: case report. Neurosurgery 1986, 19(3):465–467.

10. Suzuki Y, Kawamata T, Matsumoto H, Kunii N, Matsumoto K: A resolving
sign of acute subdural hematoma: from report of two cases. No Shinkei
Geka 1998, 26(11):1025–1029.

11. Tsui EY, Fai Ma K, Cheung YK, Chan JH, Yuen MK: Rapid spontaneous
resolution and redistribution of acute subdural hematoma in a patient
with chronic alcoholism: a case report. Eur J Radiol 2000, 36:53–57.

12. Watanabe A, Omata T, Kinouchi H: Rapid reduction of acute subdural
hematoma and redistribution of hematoma: a case report. Neurol Med
Chir (Tokyo) 2010, 50(10):924–927.

doi:10.1186/1752-1947-7-67
Cite this article as: Park et al.: Rapid resolution of acute subdural
hematoma in child with severe head injury: a case report. Journal of
Medical Case Reports 2013 7:67.
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
	Introduction
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusion
	Consent
	Competing interests
	Authors’ contributions
	Author details
	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


