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ABSTRACT: There are still several areas of forensic pathology mainly based on tradition, with textbooks explaining and describing common
knowledge that is not supported by modern research data. This study is intended to contribute to evidence-based data on nonchemical suffocation
deaths in the forensic population aged more than 1 year. From 2000 to 2005, all autopsy cases were reviewed: age, gender, type of suffocation, and
manner of death were compiled for all victims (96 cases). In general, the results from this study are concordant with the textbook literature, therefore
supporting common knowledge related to manner of death in nonchemical suffocation. However, discrepancies have been underscored in smothering:
smothering, contrary to the general belief, is probably not mostly homicidal, and accidental smothering is probably not that unusual. Furthermore,
new data without actual literature correlates were obtained in the conducting of this study and are presented here.
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Suffocation is a general term that encompasses several forms of
asphyxia generated by a deprivation of oxygen, either from lack of
gas in the breathable environment, from obstruction of the external
airways (smothering) or the internal airways (choking), or from a
pressure on the chest or abdomen or a body position restricting
respiratory movement (traumatic and positional asphyxia, respec-
tively) (1,2). Suffocation from lack of oxygen in the breathable
environment can be encountered by rebreathing in an air-tight or
relatively air-tight enclosure (entrapment suffocation), by low atmo-
spheric oxygen in unusual environments (environmental suffoca-
tion) or, more commonly, by physical displacement of oxygen by
other gases or by chemical changes such as combustion (1,2).

In the forensic literature, suffocation has been the object of
several studies, but mainly case reports (3–16) or case series
(17–26). Studies of subsets of suffocation deaths, limited to a
specific scenery or category, have also been reported (27–29),
such as suffocation in motor vehicle collisions (30), lethal crush ⁄
traumatic asphyxia (31), fatal entrapments in on-farm grain storage
bins (32), suffocation by plastic bags (33–36), or caf� coronary
deaths (37). Overlaying and wedging deaths have also been studied
in the infant population (38). These latter entities have to be
distinguished from homicidal smothering and sudden infant death
syndrome (SIDS). However, this distinction is particularly difficult
to assess because all these causes of death may leave no physical

indications as to how the infant died. In this age group, up to a
third of cases end up being called ‘‘SIDS versus overlaying’’ (38).
Children less than 1 year of age were excluded in this study.

We here present a 6-year retrospective study of all nonchemical
suffocation cases in our laboratory in the forensic victim population
aged more than 1 year. As far we know, this is the first article to
ever portray a systematic study of nonchemical suffocation deaths
in the forensic setting.

Materials and Methods

In the province of Quebec (Canada), a single centralized forensic
laboratory covers the entire 7.5 million province population. On a
6-year period (2000–2005), all autopsy cases performed at this
laboratory were retrospectively reviewed for nonchemical suffoca-
tion deaths in the forensic victim population aged more than 1 year.
For each case, the type of suffocation, manner of death, gender,
and age were compiled.

All cases of autopsies performed in Quebec in the study period
were previously compiled in an Excel database. This database was
manually searched for suffocation cases. The complete files of
selected cases were then consulted. These files include autopsy
report, autopsy photograph, toxicological report, and preliminary
police report.

In the case selection, three cases of suffocation occurring in asso-
ciation with a lethal sharp or blunt weapon trauma were excluded: a
47-year-old man with lethal sharp trauma to the abdomen found
with duct tape on the face, a 54-year-old man with lethal abdominal
sharp trauma found with heavy stones compressing his thorax, and a
55-year-old man with severe blunt head trauma found with a plastic
bag in the mouth. Also excluded was a case of suffocation in
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association with another category of asphyxia: a 49-year-old woman
was asphyxiated by her ex-husband by means of ligature and
manual strangulation combined with a plastic bag over her head.

Unfortunately, the classification and definition of suffocation
types vary between textbooks. In this study, the following classifi-
cation for nonchemical suffocation deaths was used: entrapment ⁄
environmental suffocation, smothering, choking and traumatic ⁄
positional asphyxia. Entrapment ⁄environmental suffocation was
defined as asphyxia caused by inadequate oxygen in the environ-
ment, either by rebreathing in an air-tight enclosure or by oxygen
deficiency in the atmospheric air. Smothering was defined as the
mechanical obstruction or occlusion of the upper airways, whereas
the obstruction of the lower airways was labeled choking. The
upper airways start at the nostril or lips and extend to the nasal
conchae or the mouth, to the nasopharynx, hypopharynx, and lar-
ynx. The lower airways begin below the epiglottis, including the
trachea and bronchi. Finally, the term traumatic ⁄ positional asphyxia
was used for suffocation secondary to respiratory movements’
restriction, either by an outside pressure because of a heavy weight
on the body, or by a body being trapped in a position or in a
restricted space.

Results

During the 6-year study period (2000–2005), a total of 96 non-
chemical suffocation deaths were autopsied in our forensic labora-
tory. This represents 2.3% of all forensic autopsies for the same
period. Overall, victims were aged from 2 to 90 years old
(mean € standard deviation, 46 € 19), with similar averages for
men (46 € 19) and women (48 € 24).

Type of Suffocation

Traumatic ⁄positional asphyxia ranked as the leading type of non-
chemical suffocation, with over half of the victims (54%)
(Table 1). Smothering and choking followed, in 30% and 14%,
respectively. Entrapment ⁄environmental suffocation, on the other
hand, was found in only 2%.

Gender and Age

Overall, a strong male predominance was observed, with two-
thirds of the victims being men (Table 2). Traumatic ⁄positional
asphyxia remained the leading type of nonchemical suffocation in
male victims. However, the type distribution of nonchemical suffo-
cation differed in female victims, smothering being the most com-
mon type (64%), relegating traumatic ⁄ positional asphyxia to second
position (32%). Choking occupied third position in both genders,
with 16% and 5% in men and women, respectively. As for age,
the average in each type of suffocation did not seem to differ
significantly.

Manner of Death

Taken as a whole, manner of death in nonchemical suffocation
is generally ruled as accidental (73%) (Table 3). In fact, all entrap-
ment ⁄ environmental suffocations and traumatic ⁄ positional asphyxia
deaths were accidental, as well as the vast majority of choking
(85%). Smothering, in contrast, is more often encountered in a sui-
cidal context (59%).

Entrapment ⁄ Environmental Suffocation

The two accidental deaths by entrapment ⁄ environmental suffoca-
tion found in this study occurred in the context of autoerotic death.
In one case, a 25-year-old man was found submersed underwater,
with a homemade diving apparatus, enclosed nude under a self-
designed plastic body suit and restrained by complex bondage. Death
was related to rebreathing, caused by a faulty air-supply device, the
respiratory tube being too long (more than 4.5 m). The other case
involved a 34-year-old man found lifeless, completely enclosed from
head to toe within a large self-made plastic bag pierced by a too long
and thin tube, not allowing sufficient gas exchange. Those two cases
were previously published as case reports (39,40).

Smothering

In smothering, a higher variability of manner of death was
revealed between cases. Indeed, although suicide makes up the main
core (17 cases), manner of death was ruled differently in 12 cases,
including six homicides (Table 4) and five accidents (Table 5). The
most common form of smothering was from a plastic bag over the
head (69%), with all suicidal smothering cases being related to this
method. In one case, manner of death was ruled as undetermined: a
75-year-old-woman, suffering of Alzheimer disease, was found dead
in the bathroom with a rubber sink stopper trapped in her back
throat. Although scene investigation and autopsy findings were
highly suggestive of an accident, the forensic team felt that a suicidal
manner of death could not be totally excluded.

Choking

Despite the strong predominance of accidents in choking
(85%—those cases are presented in Table 6), it is interesting to
note that manner of death was ruled as suicide in one case and nat-
ural in another case. The suicidal victim, a 58-year-old man with a
long-standing history of schizophrenia and suicidal ideation, was
found on autopsy with a significant amount of wadded toilet paper
filling his entire mouth, oropharynx, and posterior throat. As for
the choking ruled as a natural death, it occurred in a 55-year-old
man found asphyxiated by a thyroglossal duct cyst tied to the mid

TABLE 1—Type distribution of all cases of nonchemical suffocation in a
6-year period (2000–2005).

Type of Nonchemical Suffocation

Cases

n Percentage (%)

Entrapment ⁄ environmental suffocation 2 2.1
Smothering 29 30.2
Choking 13 13.5
Traumatic ⁄ positional asphyxia 52 54.2
Total 96 100.0

TABLE 2—Type of nonchemical suffocation in relation to gender and age.

Type of
Nonchemical
Suffocation

Gender

Age
(average € SD)Male n (%) Female n (%)

Entrapment ⁄
environmental
suffocation

2 (2.7) 0 (0.0) 30 € 6

Smothering 15 (20.3) 14 (63.6) 48 € 22
Choking 12 (16.2) 1 (4.6) 46 € 16
Traumatic ⁄
positional
asphyxia

45 (60.8) 7 (31.8) 45 € 18

Total 74 (100.0) 22 (100.0) 46 € 19
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portion of the hyoid bone and pressing on the anterior aspect of the
lower segment of the epiglottis. Those two cases were previously
published as case reports (41,42).

Traumatic ⁄ Positional Asphyxia

Traumatic ⁄ positional asphyxia constituted the largest group of
nonchemical suffocation, with 54% of cases. The vast majority of

victims were men (male : female ratio of 6:1). All these deaths were
accidental. The 52 deaths by traumatic ⁄positional asphyxia reported
in this study can be divided into five broad groups (Table 7): posi-
tional asphyxia in association with alcohol intoxication (13 cases),
traumatic asphyxia related to work accident (18 cases), traumatic
asphyxia in motor vehicle accidents (nine cases), accidents related
to physical restraint in hospital setting (four cases), and miscella-
neous (eight cases).

TABLE 3—Type of nonchemical suffocation in relation to manner of death.

Type of Nonchemical Suffocation

Manner of Death

Accident n (%) Homicide n (%) Suicide n (%) Natural n (%) Undetermined n (%)

Entrapment ⁄ environmental suffocation 2 (100.0) – – – –
Smothering 5 (17.2) 6 (20.7) 17 (58.6) – 1 (3.5)
Choking 11 (84.6) – 1 (7.7) 1 (7.7) –
Traumatic ⁄ positional asphyxia 52 (100.0) – – – –
Total 70 (72.9) 6 (6.3) 18 (18.8) 1 (1.0) 1 (1.0)

TABLE 4—Homicidal smothering in the study period.

Case Age Gender Brief Case Description

1 72 M Obstruction of the mouth by clothes (tie) secured by multiple turns of adhesive tape driving the denture back, obstructing the
throat—Victim found tied by Christmas garlands

2 4 F Obstruction of the mouth and nose by a plastic bag—Context of double homicide
The girl was found at the side of her strangled grandmother

3 79 M Obstruction of the mouth by a disposable dust free mask secured by plastic bags and elastics—The victim was suffering of
Alzheimer disease—Killed in a context of homicide ⁄ suicide by his spouse

4 72 M Plastic bag and a pillow case over the head, loosely tied at the neck by a belt, electical and phone wires—Body found illegally
buried

5 64 F Obstruction of the nose and mouth by a pillow—Killed by her spouse in a context of homicide ⁄ suicide (missed suicide with
later confession)

6 21 F Obstruction of the oral cavity by gloves used as a gag—Body found after a man went to the police station stating he killed a
woman

M, male; F, female.

TABLE 5—Accidental smothering in the study period.

Case Age Gender Brief Case Description

1 52 F Obstruction of the external airways by a large alimentary bolus
2 63 M Obstruction of the mouth and nose by a wheel of a motor quadricycle

found close to the face
3 54 M Obstruction of the external airways by a large alimentary bolus
4 40 M Obstruction of the external airways by cocaine packages
5 39 M Obstruction of the external airways by cocaine and cannabis packages

M, male; F, female.

TABLE 6—Accidental choking in the study period.

Case Age Gender Contributing Factor ⁄ Circumstances Choking Material

1 48 M History of alcoholism and mental disability Food
2 45 M Epilepsy and intellectual deficiency Food
3 50 M Alcoholic intoxication Food
4 56 M Work accident (in a grain silo) Nonfood
5 47 M Combined intoxication (alcohol and therapeutic drugs) Food
6 49 M None (the man was sucking a coin to control his urge to smoke) Nonfood (small coin)
7 49 M Work accident (in a grain silo) Nonfood
8 71 F None (depressive under treatment with mirtazapine and oxazepam) Food
9 34 M Work accident (in a grain silo) Nonfood

10 2 M Forced pill administration by the father in a therapeutic context Nonfood (Acetaminophen pill)
11 36 M Epilepsy and multiple psychoactive drugs intake for psychiatric problems Food

M, male; F, female.
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Consideration on Age Group

In this study, the vast majority of cases were adults or elderly,
with 89 cases out of 96. In children aged from 1 to 9 years, only
four cases were found: one homicidal smothering, one accidental
choking, and two traumatic ⁄ positional asphyxias. As for adolescents
aged from 10 to 19 years, three cases were recorded: two acciden-
tal traumatic ⁄ positional asphyxias and one suicidal smothering.
Adults and elderly cases are further described in Table 8.

Discussion

In the last 15 years, evidence-based medicine has been advocated
as a new paradigm, proclaiming that evidence from research is the
best basis of clinical decisions and practice (43). In this global con-
text, forensic pathology is no exception and is becoming increas-
ingly a science and decreasingly an art (44). Nevertheless, there are
still several areas of forensic pathology mainly based on tradition,
with textbooks explaining and describing common knowledge that
is not supported by modern research data. This study is intended to
contribute to evidence-based data on nonchemical suffocation
deaths. Indeed, as presented in Table 9, textbook statements about
manner of death in nonchemical suffocation cases are not supported
by research and referenced accordingly. This is not surprising
despite several case reports, case series, and a few studies on

suffocation subsets, and this is the first time nonchemical suffoca-
tion deaths are systematically studied.

In general, the results from this study are concordant with the
textbook literature (Table 9), therefore supporting common knowl-
edge related to manner of death in nonchemical suffocation. How-
ever, discrepancies have been underscored in smothering.

Smothering, contrary to the general belief, is probably not mostly
homicidal. In this study, suicide was the leading manner of death
in smothering (59%). All these suicides by smothering were
achieved by placing a plastic bag over the head. This is in keeping
with an observation by Saukko and Knight (2) that, in Britain, plas-
tic bag smothering is an increasingly common suicidal method.
Nevertheless, it is probable that some homicidal smothering cases
are missed because autopsy findings can be subtle.

Another inconsistency with textbook literature is that accidental
smothering is probably not that unusual. In fact, almost one out of
five smothering cases in this study is accidental.

It is also worth mentioning that in choking, manners of death are
listed in some textbooks as natural, accidental, and homicidal, with
total disregard of suicide as a possible manner of death (1).
Although unusual, suicidal choking is also encountered, as illus-
trated by the finding of one case in this study. This occasional
occurrence of suicidal choking was reported in the textbook by
Saukko and Knight (2). A few case reports are also found in the
forensic literature (46–48).

TABLE 7—Traumatic ⁄ positional asphyxia in the study period.

Group Circumstances
Number
of Cases Comments

1 Positional asphyxia in
alcohol intoxication

13 The vast majority are males (12:1); Aged 21 to 61 years (average 46)

2 Traumatic asphyxia related
to work accident

18 Chest compression by heavy machinery (including 5 individuals found under a car or bus)
No alcohol intoxication in this group

3 Traumatic asphyxia in motor
vehicle accidents

9 Motor vehicle type: car (4 cases), truck (1 case), quad (3 cases), seaplane (1 case); 2 cases
associated with alcohol intoxication (1 car and 1 quad accident)

4 Accidents related to physical
restraint in hospital setting

4 Victims aged 78–90 years

5 Miscellaneous 8 Shizophrenic patient who liked to dig tunnels, found partly buried in earth (face uncovered)
10-year-old boy who liked to slide under the garage door, found trapped under it
5-year-old girl found trapped in a staircase
34-year-old quadraplegic patient who fell with his wheelchair
60-year-old woman with multiple sclerosis and hip prosthesis who fell in a bad position
52-year-old woman with severe dorsolombar problems who fell in a bad position
74-year-old man trapped under a heavy piece of furniture
47-year-old man trapped under a heavy piece of furniture

TABLE 8—Distribution of nonchemical suffocation cases between age groups.

Type of Nonchemical Asphyxia

Manner of Death

Total n (%)Accident n (%) Homicide n (%) Suicide n (%) Natural n (%) Undetermined n (%)

Adults (20–64)
Entrapment ⁄ environmental

suffocation
2 (3.4) – – – – 2 (2.7)

Smothering 5 (8.5) 2 (100.0) 12 (92.3) – – 19 (25.3)
Choking 9 (15.2) – 1 (7.7) 1 (100.0) – 11 (14.7)
Traumatic ⁄ positional asphyxia 43 (72.9) – – – – 43 (57.3)
Total 59 (100.0) 2 (100.0) 13 (100.0) 1 (100.0) – 75 (100.0)

Elderly (65+)
Entrapment ⁄ environmental

suffocation
– – – – – –

Smothering – 3 (100.0) 4 (100.0) – 1 (100.0) 8 (57.1)
Choking 1 (16.7) – – – – 1 (7.2)
Traumatic ⁄ positional asphyxia 5 (83.3) – – – – 5 (35.7)
Total 6 (100.0) 3 (100.0) 4 (100.0) – 1 (100.0) 14 (100.0)
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This study is a first step in obtaining evidence-based data to sup-
port our common body of knowledge. Further studies on different
populations are required, particularly to assess the discrepancies
with the textbook literature highlighted here.

In the conducting of this study, new data were obtained on non-
chemical suffocation deaths, these data having no correlates with
textbooks or forensic literature:

• Nonchemical suffocation deaths in the population aged more
than 1 year represented 2.3% of forensic autopsies in our
population.

• Traumatic ⁄positional asphyxia was the leading type of nonchemi-
cal suffocation in our population (54%).

• Overall, a strong male predominance was recorded (77% of non-
chemical suffocation cases).

• Although nonchemical suffocation deaths in men were more
commonly of the traumatic ⁄ positional type (60.8% of male
cases), smothering was more common in women (63.6% of
female cases).

References

1. DiMaio VJ, DiMaio D. Asphyxia. In: Geberth VJ, series editor. Forensic
pathology, 2nd edn. Boca Raton, FL: CRC Press, 2001;229–77.

2. Saukko P, Knight B. Suffocation and ‘asphyxia’. In: Ueberberg A, pro-
ject editor. Knight’s forensic pathology, 3rd edn. London: Arnold Pub-
lishers, 2004;352–67.

3. Gill JR, Landi K. Traumatic asphyxial deaths due to an uncontrolled
crowd. Am J Forensic Med Pathol 2004;25(4):358–61.

4. Saint-Martin P, Bouyssy M, O’Byrne P. An unusual case of suicidal
asphyxia by smothering. J Forensic Leg Med 2007;14(1):39–41.

5. Collins KA, Presnell SE. Asphyxia by tracheobronchial thrombus. Am J
Forensic Med Pathol 2005;26(4):327–9.

6. Carrick C, Collins KA, Lee CJ, Prahlow JA, Barnard JJ. Sudden death
due to asphyxia by esophageal polyp: two case reports and review of
asphyxial deaths. Am J Forensic Med Pathol 2005;26(3):275–81.

7. Szentmariay IF, Laszik A, Sotonyi P. Sudden suffocation by surgical
sponge retained after a 23-year-old thoracic surgery. Am J Forensic Med
Pathol 2004;25(4):324–6.

8. Belviso M, De Donno A, Vitale L, Introna F Jr. Positional asphyxia:
reflection on 2 cases. Am J Forensic Med Pathol 2003;24(3):292–7.

9. Miyaishi S, Yoshitome K, Yamamoto Y, Naka T, Ishizu H. Negligent
homicide by traumatic asphyxia. Int J Legal Med 2004;118(2):106–10.

10. Tennakoon UA, Jayawardena H. Suicide by suffocation with a plastic
bag. Ceylon Med J 1998;43(1):36–7.

11. Kashiwagi M, Ikeda N, Tsuji A, Kudo K. Sudden unexpected death fol-
lowing stellate ganglion block. Leg Med (Tokyo) 1999;1(4):262–5.

12. Nadesan K, Beng OB. Two cases of death due to plastic bag suffoca-
tion. Med Sci Law 2001;41(1):78–82.

13. Suzuki T, Ikeda N, Harada A, Umetsu K. An unusual case of accidental
smothering. Med Sci Law 1992;32(1):68–70.

14. Fernando GC. A case of fatal suffocation during an attempt to swallow
a pool ball. Med Sci Law 1989;29(4):308–10.

15. Njau SN. Adult sudden death caused by aspiration of chewing gum.
Forensic Sci Int 2004;139(2–3):103–6.

16. Di Vella G, Neri M, Belviso M. Unusual suicidal smothering by means
of multiple loops of adhesive gummed tape. J Forensic Sci 2002;
47(3):645–7.

17. Reay DT, Fligner CL, Stilwell AD, Arnold J. Positional asphyxia dur-
ing law enforcement transport. Am J Forensic Med Pathol 1992;13(2):
90–7.

18. Adelman HC. Asphyxial deaths as a result of aspiration of dental
appliances: a report of three cases. J Forensic Sci 1988;33(2):389–95.

19. Seymour A, Black M, McFarlane JH, Oliver JS. Death by obstruction:
sudden death resulting from impromptu ingestion of drugs. Am J Foren-
sic Med Pathol 2003;24(1):17–21.

TABLE 9—Manners of death in nonchemical suffocation: textbook literature compared to study results.

Textbook Statement Referenced Comparison With Results

Entrapment ⁄
environmental
suffocation

‘‘These deaths are almost exclusively accidental in
nature’’ (1)

None Concordant (accidental in all
cases)

‘‘Suicide and homicide by entrapment are rare, but
do occur’’ (1)

None Concordant (none in this
study)

Smothering ‘‘Deaths such as these are usually either homicide or
suicide, very rarely accident’’ (1); ‘‘Accidental
smothering is rare…’’ (45)

None Discordant (accidental
smothering in 17.2%)

‘‘Smothering is homicidal in the majority of cases’’
(45)

None Discordant (suicidal in
58.6%; homicidal in
20.7%)

‘‘The most common form of suicidal smothering is
the placing of a plastic bag over an individual’s
head’’ (1)

None Concordant (plastic bag in
69% of cases)

Choking ‘‘Most choking deaths are accidental in manner’’ (1) ‘‘In 1997, there were
approximately 3300 deaths
ascribed to unintentional
inhalation of food or other
objects, resulting in
obstruction of the
respiratory passages’’* (1)

Concordant (accidental
choking in 84.6%)

‘‘Homicidal deaths by choking are relatively
uncommon’’ (1)

None Concordant (none in this
study)

‘‘The manner of death can be natural, homicide, or
accident’’ (1) but suicide is not mentioned in this
textbook

None Discordant (1 suicidal
choking)

‘‘Occasionally adults will do the same […] by
design’’ (2)

None Concordant (1 suicidal
choking)

‘‘In adults, choking virtually always involves food.
Here, it is commonly associated with acute alcohol
intoxication, bad-fitting dentures, neurological
injury, or senility’’ (1)

None Concordant (see Table 4)

Traumatic ⁄
positional
asphyxia

‘‘almost always accidental in manner’’ (1) None Concordant (accidental in all
cases)

*National Safety Council, Accident Facts: 1998 Itasca, IL.

650 JOURNAL OF FORENSIC SCIENCES



20. Conroy C, Eastman AB, Stanley C, Vilke GM, Vaughan T, Hoyt DB,
et al. Fatal positional asphyxia associated with rollover crashes. Am J
Forensic Med Pathol 2007;28(4):330–2.

21. Byard RW. The brassiere ‘sign’—a distinctive marker in crush asphyxia.
J Clin Forensic Med 2005;12(6):316–9.

22. Byard RW, Williams D, James RA, Gilbert JD. Diagnostic issues in
unusual asphyxial deaths. J Clin Forensic Med 2001;8(4):214–7.

23. Copeland AR. Vehicular-related traumatic asphyxial deaths—caveat
scrutator. Z Rechtsmed 1986;96(1):17–22.

24. Bhana BD, Gunaselvam JG, Dada MA. Mechanical airway obstruction
caused by accidental aspiration of part of a ballpoint pen. Am J Forensic
Med Pathol 2000;21(4):362–5.

25. Banaschak S, Schmidt P, Madea B. Smothering of children older than
1 year of age—diagnostic significance of morphological findings. Foren-
sic Sci Int 2003;134(2–3):163–8.

26. Abdel-Rahman HA. Fatal suffocation by rubber balloons in children:
mechanism and prevention. Forensic Sci Int 2000;108(2):97–105.

27. Bell MD, Rao VJ, Wetli CV, Rodriguez RN. Positional asphyxiation in
adults: a series of 30 cases from the Dade and Broward County Florida
Medical Examiner Offices from 1982 to 1990. Am J Forensic Med
Pathol 1992;13(2):101–7.

28. Berzlanovich AM, Fazeny-Dçrner B, Waldhoer T, Fasching P, Keil W.
Foreign body asphyxia: a preventable cause of death in the elderly. Am
J Prev Med 2005;28(1):65–9.

29. Berzlanovich AM, Muhm M, Sim E, Bauer G. Foreign body asphyxia-
tion—an autopsy study. Am J Med 1999;107(4):351–5.

30. Vega RS, Adams VI. Suffocation in motor vehicle crashes. Am J Foren-
sic Med Pathol 2004;25(2):101–7.

31. Byard RW, Wick R, Simpson E, Gilbert JD. The pathological features
and circumstances of death of lethal crush ⁄ traumatic asphyxia in
adults—a 25-year study. Forensic Sci Int 2006;159(2–3):200–5.

32. Kingman DM, Field WE, Maier DE. Summary of fatal entrapments in
on-farm grain storage bins, 1966–1998. J Agric Saf Health 2001;7(3):
169–84.

33. Byard RW, Simpson E, Gilbert JD. Temporal trends over the past two
decades in asphyxial deaths in South Australia involving plastic bags or
wrapping. J Clin Forensic Med 2006;13(1):9–14.

34. Jones LS, Wyatt JP, Busuttil A. Plastic bag asphyxia in southeast Scot-
land. Am J Forensic Med Pathol 2000;21(4):401–5.

35. Bullock MJ, Diniz D. Suffocation using plastic bags: a retrospective
study of suicides in Ontario, Canada. J Forensic Sci 2000;45(3):
608–13.

36. Perez Martinez AL, Chui P, Cameron JM. Plastic bag suffocation. Med
Sci Law 1993;33(1):71–5.

37. Wick R, Gilbert JD, Byard RW. Caf� coronary syndrome—fatal choking
on food: an autopsy approach. J Clin Forensic Med 2006;13(3):135–8.

38. Collins KA. Death by overlaying and wedging: a 15-year retrospective
study. Am J Forensic Med Pathol 2001;22(2):155–9.

39. Sauvageau A, Racette S. Aqua-eroticum: an unusual autoerotic fatality
in a lake involving a home-made diving apparatus. J Forensic Sci 2006;
51(1):137–9.

40. Schellenberg M, Racette S, Sauvageau A. Complex autoerotic death
with full body wrapping in a plastic body bag. J Forensic Sci 2007;
52(4):954–6.

41. Sauvageau A, Yesovitch R. Choking on toilet paper: an unusual case of
suicide and a review of the literature on suicide by smothering, strangu-
lation, and choking. Am J Forensic Med Pathol 2006;27(2):173–4.

42. Sauvageau A, Belley-C�t� EP, Racette S. Fatal asphyxia by a thyroglos-
sal duct cyst in an adult. J Clin Forensic Med 2006;13(6-8):349–52.

43. Haynes RB, Devereaux PJ, Guyatt GH. Clinical expertise in the era of
evidence-based medicine and patient choice. Vox Sang 2002;83
(Suppl. 1):383–6.

44. Foster C. Will clinical guidelines replace judges? Med Law
2006;25(4):585–91.

45. Spitz WU. Asphyxia. In: Spitz WU, Spitz DJ, editors. Spitz and Fisher’s
medicolegal investigation of death: guidelines for the application of
pathology to crime investigation, 4th edn. Springfield, IL: Charles C.
Thomas, 2006;783–845.

46. Pampin JB, Varela LG. Suicidal choking caused by a bizarre combina-
tion of inhalation to the bronchi and external neck compression. Leg
Med (Tokyo) 2001;3(2):119–22.

47. Maurri M, Penolazzi P. [A peculiar case of suicide]. Arch Kriminol
1989;183(3-4):79–86 German.

48. Steele AA. Suicidal death by aspiration of talcum powder. Am J Foren-
sic Med Pathol 1990;11(4):316–8.

Additional information and reprint requests:
Anny Sauvageau, M.D., M.Sc.
Laboratoire de sciences judiciaires et de m�decine l�gale
1701, Parthenais Street, 12th Floor
Montreal, Quebec H2K 3S7
Canada
E-mail: anny.sauvageau@gmail.com

BOGHOSSIAN ET AL. • NONCHEMICAL SUFFOCATION DEATHS 651


