
Hypoxia vs. AHT  

Christopher S. Greeley, MD 
 

Center For Clinical Research and  

Evidence-Based Medicine 

University of Texas Health Science Center at Houston 



Disclaimer 

A full-time employee of the University of Texas 

at Houston 

No financial or personal conflicts to disclose 

Has been involved with legal work ; the majority at 

the request of the prosecution 

Part of my time is supported by NICHD 

K23HD065872 

Greeley 



Outline 

Case presentation 

Review of hypoxia literature 

Review of dysphagia literature 

Review of neck injury literature 
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Overview 

Very complicated neuro-anatomy/histology 

Will keep as clinically focused as possible 

Will liberally use literature 

Any quotes are taken from the referenced paper 

My opinion will specifically denoted 

My bias 

Skeptical but the data are incomplete 



Goal 

You will have a better understanding and 

appreciation of the debate over the role of 

hypoxia as a mimic of AHT 

You will be able to apply what you hear to 

your clinical situation 

i.e. òwhat role does hypoxia have in this patient?ó 

Not trying to convert you 



Barnes et al. Sem Ped Neuro 2010 



Case Information 

4.5 month old male infant 

Fed on bottle, propped on chest 

Father left room then returned 

Baby blue and chocking 

Attempted airway clearing then back blows 

Blew into mouth, òsaw babyõs stomach swelló 

òPumped on chestó then called EMS/911 

Barnes et al. Sem Ped Neuro 2010 



Case Information 

Ran next door to seek help 

EMS arrived, baby apneic and pulseless 

Resuscitation successful 

Pulseless for 30minutes 

Hypoxic for >40 minutes 

Transported to ED 

Barnes et al. Sem Ped Neuro 2010 



Case Information 

Profound coagulopathy, hypothermic 

pH 6.726, BE -27.9 

Bulging fontanelle, no external trauma noted 

Neurologically devastated 

Bilateral RH (4 hrs) 

extensive bilateral RH and retinal elevation (16 hrs) 

Died at 66 hours 

Barnes et al. Sem Ped Neuro 2010 



Case Imaging 

Skeletal Survey 

òThe skeletal survey was negative except for a 

question of some right-sided rib fractures.ó 

Initial CT 

òbilateral cerebral edema, along with small 

convexity, interhemispheric, and peritentorial 

SAH and SDHó 

Barnes et al. Sem Ped Neuro 2010 
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Case Imaging 

Follow-up CT (12 hours) 

òprogression of the cerebral edema and increased 

SAH/SDH plus increased ocular hemorrhages 

with blood levelsó 

Barnes et al. Sem Ped Neuro 2010 



Barnes et al. Sem Ped Neuro 2010 



Case Imaging 

Initial brain and orbit MRI (19 hours) 

òmarked cerebral, cerebellar, and cervical spinal 

cord edema and restricted diffusion consistent 

with HIE and tonsilar herniationó 

òBilateral ocular hemorrhages with blood levels 

were seen along with retinal detachments and 

retro-ocular, perioptic edema.ó 

Barnes et al. Sem Ped Neuro 2010 
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Autopsy Findings 

òFresh posterolateral fractures of the right 

5th and 6th ribs were demonstrated about 2 

inches in lateral to the costochondral 

junctions.ó 

òNo neck injury was demonstrated.ó 

òNo autopsy was done of the eyes or orbits.ó 

Barnes et al. Sem Ped Neuro 2010 



Autopsy Findings 

òbilateral small SDHs extending along the 

upper sagittal portions of the cerebral 

hemispheres plus thin layers of SDH over the 

right and left middle cranial fossae.ó 

òSAH was also present, more so in the 

interhemispheric fissure, the upper portion of 

the cerebral convexities, and along the sylvian 

fissuresó 

Barnes et al. Sem Ped Neuro 2010 



Autopsy Findings 

òHistological examination demonstrated 

ôdiffuse anoxic changes with marked 

interstitial edema.õ ó 

òNo autopsy was done of the eyes or orbits.ó 

 

Barnes et al. Sem Ped Neuro 2010 



(An Aside) 

Autopsy 

òThe eyes were brown; the pupils round, central 

and equal and the sclera were pale.  There was no 

petechia of the conjunctiva.  Ophthalmological 

examination was done while in the hospitaléó 

Personal Communication 



(An Aside) 

Hospital Consult 

òBilateral retinal detachments, retinal infarctions, 

sub ILM macular hemorrhages, numerous 

intraretinal hemorrhages, and right paramacular 

fold.ó  

360° retinal detachment 

No normal retina noted in either eye 

 

Personal Communication 



Case Interpretation 

Barnes et al. Sem Ped Neuro 2010 
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Case Interpretation 

Barnes et al. Sem Ped Neuro 2010 



Authorõs Conclusion 

Infant suffered acute dysphagia (choking) and 

this alone was the cause of the death 

 

Two proposed mechanisms (not exclusive) 

Dysphagia causing increased venous pressure 

Choking causing hypoxia make it worse 





Geddes et al. 

Two main themes 

Hypoxia (òGeddes I, II, IIIó or òUnified Theoryó) 

Dysphagia (Geddes and Talbert) 





Methodology 
53 òwell-documented cases of inflicted head 

injuryó 

Confession by perpetrator (7) 

Criminal conviction of non-accidental head injury with 

extracranial injuries (19) 

Head injury with extracranial injuries but no conviction 

(8) 

Criminal conviction without extracranial injuries (12) 

Discrepancy between injury and history provided (7) 

Geddes I 
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Geddes I 

38/53 or 72% 



Methodolgy 

All records were reviewed 

Clinical and legal 

Brains systematically sampled 

Stained (H&E, ǠAPP, and others) 

 

Geddes I 



Results 

Geddes I 



Macroscopic Results 

51% (27/53) had significant extracranial 

injuries 

10 rib or clavicle fractures 

4 with long bone fractures 

6 abdominal injuries 

7 with burns or bruises 

Geddes I 



Macroscopic Results 

85% (45/53) had significant signs of impact 

injuries to head 

19/53 with skull fractures 

81% (43/53) had SDH 

38/53 were acute 

34 of the SDH were trivial (òthin filmó) 

47% (25/53) had SAH 

All 25 had SDH as well 

Geddes I 



Microscopic Results 

71% (27/38) had RH 

26/27 were bilateral 

All with RH had SDH 

Not all had eye examination 

 

Geddes I 



Microscopic Results 

Three types of axon damage studied 

vascular-ischemic axonal injury 

focal traumatic axonal injury (TAI) 

diffuse (traumatic) axonal injury (DAI) 

Most common finding is òglobal neuronal 

hypoxia-ischemiaó (84% infants,63% children) 

òa geographic pattern of white-matter 

immunoreactivity, which was usually widespread and 

related to vessels.ó 
Geddes I 



Microscopic Results 

6% (3/53) had Diffuse Axonal Injury (DAI) 

2 infants and an 8 year old 

42% (22/53) had Focal TAI 

11 Central white matter (5 infants) 

11 Craniocervical (11 infants) 

8 in brainstem 

3 in cervical cord roots 

Geddes I 
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Discussion 

Authors report concern about the accuracy of 

their case designation. 

Geddes I 



Discussion 

Geddes I 



37 infants from Geddes I 

14 additional infants as control 

7 SIDS, 5 RTI, 1 perinatal asphyxia, 1 AGE 



Methodology 

Histologic sampling  

Staining with ǠAPP and CD68 and others 

Geddes II 



Results 

68% (25/37) cases were ǠAPP (+)  

Including 11/14 who were òfound deadó 

13/25 were òlargely vascular in natureó 

5 had injury to only corpus callosum or central 

white matter  

2 had DAI 

8 ǠAPP (+) localized to corticospinal bundles 

14% (2/14) controls òvascular axonal damageó 

Geddes II 



Results 

78% (29/37) cases had widespread neuronal 

hypoxia 

Including 8 were òfound deadó 

 

Geddes II 
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