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The Morgue: Where we perform 
autopsies



Board Certified Forensic Pathologists
Certified by American Board of Pathology

• After (minimum):
– 4 years medical school - Medical license (3 NBME examinations)
– 3-4 years residency in pathology at an ACGME accredited hospital
– 1 year fellowship in forensic pathology (ACGME)

• Take a 2 day certification examination written by other 
pathologists (Anatomic Pathology Board Exam)
– Fail rate: 35%

• Must pass Anatomic Pathology exam before eligible to take 
Forensic Pathology exam (1 day exam written by other 
practicing forensic pathologists)
– Fail rate: 33%

• 350-450 ABP board-certified forensic pathologists practicing 
full time



Our Investigators



Tox Death: Scene Information

• Drug paraphernalia
• Prescription Medications:

– Accurate drug counts

• Location and position of the body
– Dead in bed & snoring vs.
– Sudden death while cooking

• Signs of chronic disease: walker, heating pad, 
glucometer

• Signs of self-destructive act: note, will, bottles, pills



Scene Investigation: 
Huffing



Clinical Information

• Previous hospitalizations:
– 5150, psychiatric history
– social history
– medication lists

• Current hospitalization:
– medical records
– admission specimens
– other hospital specimens (blood bank)

• Pharmacy records



The Autopsy 
Examinations: 

Basics
• External Examination
• Internal Examination of 

Organs
• Specimens taken for 

additional testing
• Disease & Injury
• Documentation

– Diagrams
– Photographs
– Autopsy Report



Time of Death & Post-Mortem Changes

• Rigor mortis: max 12-24 
hours

• Livor mortis: unfixed to fixed

• Algor mortis: cooling

• Autolysis & Putrefaction

• Toxicologic Relevance: 
– Post-Mortem Redistribution



External Examination:
Signs of Illicit Drug 

Abuse



Microscopy: Pill Injection



Toxicology specimens

•• BloodBlood
• Vitreous fluid
• Urine
• Bile

• Solid organs: 
– Liver, Muscle, Brain

• Gastric contents

vitreous



Toxicology panels

• A = Alcohol
– Gas Chromatography- Flame Ionization Detector (GC-

FID)
• B = Common drugs of abuse (prescription and 

street)
– Enzyme-linked immunosorbent assay (ELISA) 

• C = More comprehensive panel than B
– Gas Chromatography- Mass Spectroscopy (GC-MS)

• D = Carbon Monoxide
• E = Electrolytes
• NTP = No test performed



Blood

• Central blood may absorb drugs from 
internal organs→ ↑ drug levels
– Good for screening

• Peripheral blood is relatively separate/ 
isolated from internal organs (stomach, 
intestines)
– Good for quantitation

• Preservative = Sodium fluoride
– Inhibits microbes and enzymes



Vitreous fluid

• Sequestered from blood and bacteria post-
mortem

• Used for EtOH and opiate levels
• Chemistry

– Urea nitrogen has most independent significance ( ↑
in uremia, dehydration)

– Helpful to evaluate elevated glucose (>200 mg/dL 
suggests diabetic)



Gastric contents

• Pill fragments

• Ingested foreign objects

• “Packers” and “stuffers”

• Non-uniform, all should be collected and 
amount recorded
– Lab: Homogenized



Other

• Hair, fingernails, meconium, hematomas: 
Chronic/past drug use

• Maggots: Decomposed bodies
• Skeletal muscle

– Buttock: Embalmed bodies
– Thigh: Decomposed bodies

• Adipose tissue:
– Agent Orange, pesticides



Autopsy Findings

• “Typical OD”:
– Track marks

– Visceral congestion

– Portal lymphadenopathy

– Liquid blood

– Distended bladder (continued UO while comatose)

– NO OTHER CAUSE OF DEATH

• Most cases are not typical:
– They have underlying natural disease



Cause of Death

The etiologically specific

disease or injury

which startsthe lethal sequence of events 

without sufficient intervening causes.



Mechanism of Death

A description of the physiologic derangement

(set in motion by the cause of death)

that results in the cessation of:

1. the pumping of the heart

2. breathing

3. cellular energy metabolism.



Mechanism vs. Cause
• Cardiorespiratory arrest

• Cardiac arrhythmia

• Respiratory failure

• End stage liver disease

• Pneumonia

• Multi-organ system failure

• Sepsis

• Excited delirium

due to rheumatic valve disease

due to asthma

due to chronic alcoholism

due to Alzheimer’s dementia

due to urinary tract infection

due to acute cocaine intoxication 
due to schizophrenia 



But How Does the Medical 
Examiner Sort Through Findings?

• Class I: Overwhelming pathologic findings.

• Class II: Presence of disease with lethal potential.

• Class III: Marginal pathology combined with a 
compelling history and the exclusion of other 
causes.

• Class IV: Lethal pathology is not structurally 
demonstrable.

• Class V: Undetermined.



How Does a Medical Examiner 
Decide on the Cause of Death?

• Toxicologic cases can be easy:
– Drug user in a locked, secured resident with 

sky-high levels and no other pathology 
(Accident)

• Or they can be very hard!
– Lots of drugs and lots of diseases

– Not enough of either



A Good Medical Examiner

• Will review all the data available before 
coming to a final determination.

• Will try to meet with different groups 
associated with the case to get more 
information when the story “doesn’t make 
sense”

• Will keep and open mind and remain 
objective before deciding on the cause of 
death.



Interpretation: Just because...

• Tox is negative does not mean it isn’t a drug-
related death:
– Chronic alcoholic or opiate abuser in withdrawal

– Seizure disorder not taking medications

– Hypoglycemia in a diabetic

• Tox is high does not mean it is a drug-related 
death:
– Tolerance

– Post-mortem redistribution



Interpretation: Just because...

• Tox is within therapeutic range does not 
mean it isn’t a drug-related death:
– Allergic reaction

– Synergy

– Drugs that are contraindicated 
• To one another

• To an underlying disease found at autopsy



Bottom Line on Toxicologic 
Findings

• Trauma with lethal potential trumps toxicology.
– If a person has excited delirium from acute cocaine 

intoxication, and they jump from a building the cause 
of death is Multiple Blunt Traumatic Injuriesfrom the 
fall, not Excited Delirium from cocaine.

– If a chronic drug user shoots up heroin and his dealer 
decides to choke him, the cause of death is Asphyxia 
due to Strangulation, not Acute Heroin Intoxication.

• The decision of whether to put the toxicologic 
findings under “Other Significant Conditions 
Contributing to Death” – judgment/jurisdiction



Case Report

• GG was a 63 year old man with OSA

• Face lift and eyelid lift

• Approx 2 hours after surgery: sudden arrest
– Resuscitated and went to the ICU

– Remained unresponsive

– CT: anoxic-ischemic encephalopathy

– Taken off life support 2 days later



Toxicology

• Autopsy: negative for anatomic COD
• Code Blood:

– Chlorpromazine 0.12 mg/L
– Meperidine 0.34 mg/L
– Midazolam 0.10 mg/L

• Hospital Admission Blood:
– Chlorpromazine 0.07 mg/L
– Meperidine 0.24 mg/L
– Midazolam 0.11 mg/L
– Lidocaine Detected



Investigation

• Nursing notes & Monitor stolen

• Anesthesia review: No O2 / monitoring 
despite being given Droperidol

• Snoring

• Phone records: 7 minute delay in Code Blue

• Nurse: respiratory arrest, O2 tanks empty, 
unable to use Ambu bag



Consequences

• COD: AIE due to Respiratory arrest due to peri-
operative analgesia 
– OSC: OSA, ASCVD, Sinus Bradycardia

• MOD: Undetermined → Homicide (Negligence)

• Legal:
– Civil: wrongful death, medical malpractice

– Criminal: robbery, interference with investigation

• Regulatory: Reports to Medical & Nursing Boards





Pairing Clinical and Post-Mortem 
Toxicology Findings for 
Interpretative Purposes:

PANEL DISCUSSION

6 CASES



CASE 1

• LH is a 25 year old woman 

• Admitted to an outside hospital with AMS

• Previous history: schizophrenia, deaf/mute, 
prior suicide attempts (pills)

• Hospital Utox: + opiates

• Clinical diagnosis: Fulminant Hepatic 
Failure; died next day



CASE 1: Clinical history

• Unknown exactly what she took

• Meds: clonazepam, parozetine, temazepam, 
tramadol, naprosyn

• By mother’s report: subject admitted to 
taking Vicodin

• Mother denied previous suicide ideations, 
attempts and accused boyfriend of drugging



CASE 1: Autopsy

• Liver: Centrilobular Hepatic Necrosis 
consistent with toxic injury



CASE 1: Toxicology

• Hospital:
– ALT/AST: 4652/4013
– Acetaminophen <10 mcg/mL
– Salicylates 7 mg/dL
– Ethanol 43 mg/dL

• Antemortem Plasma/Serum:
– Delta-9-Carboxy THC 29 ng/mL
– Caffeine and Nicotine



CASE 1: Investigation

• Doctor: Confirmed h/o suicide attempts

• EMS1: Confirmed conversation (using 
video relay service) with Mother, who 
understood suicide attempt

• EMS2: Confirmed conversation with 
decedent, who was alert and oriented: 
written communication of suicide



CASE 1: Conclusion

• COD: Complications of Fulminant Hepatic 
Failure due to Probable Mixed Drug 
Intoxication due to the Combined Effects of 
Ethanol, Acetaminophen, Salicylates

• OC: Schizophrenia

• Manner: Suicide



CASE 2

• JC was a 38 year old woman
• No history of suicidal ideations
• History of chronic pain and herniated disc
• Obesity s/p gastric bypass (remote)
• Vicodin overdose leading to Fulminant 

Hepatic Failure
• Husband: remote accidental OD, no pills at 

scene



CASE 2: Autopsy

• Liver: Centrilobular Hepatic Necrosis 
consistent with toxic injury

• Obesity (BMI = 32.4 lbs/in2)
– s/p remote Roux- en -Y gastric bypass



CASE 2: Toxicology

• Antemortem 
Blood 
Toxicology:
– Hydrocodone 

0.42 mg/L

– Acetaminophen 
410 ug/mL
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• Hospital Toxicology:
– Acetaminophen = 371 ug/mL, decreased to 200 ug/mL, 

then 130 ug/mL over the course of her hospitalization



CASE 2: Investigation

• Medical records: previous hospitalization 
from 16 years ago suicide attempt with note 
of intent in medical chart

• Pharmacy records: patient e mailing 
husband’s doctors to refill pain pills

• Pill counts: 133.5 tabs Vicodin (7.5/750) 
pills taken between 9/10 – 9/13

• Best friend: suicide, pill in hand, motive



CASE 2: Conclusion

• COD: Complications of Acetaminophen and 
Hydrocodone Toxicity

• OC: Chronic Substance abuse
• Manner: Suicide
• References:

– Acetaminophen toxicity: suicidal vs. accidental.  Geeta
G Gyamlani and Chirag R Parikh. Critical Care April 
2001 V6 N2.

– Acetaminophen toxicity in an urban county hospital.  
Frank V. Schiødt, M.D., et al. The New England 
Journal of Medicine October 16, 1997; Vol 337 No 16: 
1112-1117.



CASE 3

• HM is an 84 year old female with a history 
of osteoarthritis found in a locked residence

• Dead in bed

• Fentanyl patches prescribed (per box 
instructions) at 50 mcg patch per 72 hours 
but there are 2 patches on her body



CASE 3: Autopsy

• Two clear patches on the body: 50 mcg/hr

• Early putrefactive changes: green abdomen

• Pulmonary anthracosis and emphysema

• Myocardial interstitial fibrosis and a focus 
of acute hemorrhage

• Passive hepatic and splenic congestion



CASE 3: Toxicology

• Blood (Peripheral):
– Fentanyl 12 ng/mL



CASE 3: Investigation

• Doctor:
– Fentanyl patches prescribed at 100 mcg (2 x 50 

mcg patches) patch per 72 hours, recently 
reduced to 75 mcg

• Patch count: 75 days worth of 50 mcg 
patches used in 73 days

• Daughter and Doctor: Did not misuse 
patches, preferred lower dosages



CASE 3: Conclusion

• COD: Probable Cardiac Arrhythmia due to 
Myocardial Interstitial Fibrosis

• OC: Pulmonary Anthracosis and 
Emphysema

• Manner: Natural.



CASE 4

• A.B. admitted to hospital for PICC line 
placement for chemotherapy

• 44 year old with HIV and Burkitt’s 
Lymphoma

• Found dead in hospital bead approximately 
½ hour after PICC line placed and 
confirmed by X-ray



CASE 4: Autopsy

• Severe ASCVD:
– 490 gram heart with severe coronary 

atherosclerosis

– myocardial interstitial fibrosis

• HIV with Burkitt’s lymphoma
– PICC catheter properly positioned

• Chronic hepatitis



CASE 4: Investigation

• Presenting cardiac rhythm during the code: 
Ventricular fibrillation

• Had gotten anti-retroviral meds and nothing 
else

• Sulfa allergy (rash) but no history of 
anaphylaxis

• Friend: history of crystal meth



CASE 4: Toxicology

• Plasma/Serum Antemortem Toxicology
– Methamphetamine 0.20 mg/L

– Amphetamine < 0.03 mg/L

– Lidocaine & Caffeine



CASE 4: Conclusion

• COD: Acute Methamphetamine 
Intoxication

• OC: ASCVD

• Manner: Accident



CASE 5

• G.L. is a 48 year old man exhibiting AMS 
in the middle of the street

• Became combative with police
• Restrained and taken to Hospital ER
• Restrained in ER: body temp 42.4º C
• Utox: not done
• Medical History: HTN and chronic 

substance abuse



CASE 5: Autopsy

• Chronic Substance Abuse:
– “Crack thumb”
– Track marks
– Pulmonary anthracosis

• 550 gram heart with biventricular 
hypertrophy

• Contusions and abrasions c/w restraint but 
no vital organ injury



CASE 5: Toxicology

• Antemortem Blood:
– Benzoylecgonine 5.85 mg/L



CASE 5: Investigation

• Wife “put him out” on the street because he 
was using drugs, acting “weird” and being 
strange and paranoid

• M&M:
– He was given Haldol, Ativan and Cogentin and 

then when he was sedated he was intubated for 
airway protection

– EKG: supraventricular tachycardia, to wide-
complex tachycardia to PEA arrest



CASE 5: Conclusion

• COD: Complications of acute cocaine 
intoxication

• OC: HASCVD

• Manner: Accident



CASE 6

• J.B. was a 46 year old man with major 
depression

• Admitted to hospital 1 month ago and 
treated with MAOI: Phenelzine (Nardil) 
then recently switched to Tranylcypromine
(Parnate) 

• Nurse: “I gave the patient Prozac” and then 
corrected to “Parnate”



CASE 6: Clinical

• Some time later patient developed:
– Hyperthermia to 38.6 C

– Hypertensive Crisis

– Rigidity: hyperkinetic spasm

– Confusion

– Multi-Organ System Failure

– Died 7 days later



CASE 6: Autopsy

• Muscle necrosis (gross)
– Myocytolysis (microscopic)
– Renal ATN
– Pulmonary congestion and early diffuse 

alveolar damage (ARDS)

• HCVD:
– 420 gram heart with 30-50% stenosis

• Obesity (BMI = 38.4 lbs/in2)



Gross Pathology: Psoas Muscle



Microscopy: Psoas Muscle

Normal Rhabdomyolysis



Microscopy: Cardiac Muscle



CASE 6: Investigation

• Brother: No history of chronic substance 
abuse

• Open ward: could leave at any time

• Food: On MAOI restricted diet, but not 
monitored



CASE 6: Toxicology

• Hospital Labs:
– No SSRIs detected in hospital blood specimens 

sent to NMS

• Forensic Labs:
– No drugs detected in antemortem plasma/serum 

from date developed symptoms



CASE 6: Conclusion

• COD: Complications of Rhabdomyolysis 
due to Serotonin Syndrome due to 
Monoamine Oxidase Inhibitor Therapy for 
Severe Depression

• Manner: Natural.


