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ABSTRACT 
Background:  In  contemporary  forensic  practice,  Medicine 
and Dentistry combine forces to improve the search for the 
cause  of  death  and  human  identification.  The  pink  tooth 
phenomenon (PTP) is a cadaveric sign that allegedly manifests 
more  often  in  victims  of  asphyxia.  However,  the  scientific 
literature is scarce and controversial on this aspect. Objective: 
This study aimed at screening victims of mechanical asphyxia 
in order to search for post-mortem pink teeth. Material and 
methods:  Retrospectively,  autopsy  reports  from  a  local 
medico-legal  institute  in  South  Brazil  were  revisited  in  the 
search  for  victims  of  death  by  asphyxia.  Autopsy  reports  of 
twenty one victims aged between 6 and 67 years (mean age: 
40.6 years ±19.20; median: 37 years) were found and analyzed. 
Results:  The  different  modalities  of  asphyxia  included 
drowning (n=7; 33.33%), strangulation (n=1; 4.76%) and hanging 
(n=13; 61.91%). A single case of PTP was detected (4.76%) – a 
26-year-old male victim of  hanging.  Conclusion:  This  study 
illustrates and highlights the unspecific aspect of the PTP. In 
practice,  forensic  experts  must  avoid  interpretations  of  this 
phenomenon as conclusive evidence of the cause of death, such 
as asphyxia by drowning, strangulation or hanging. 

INTRODUCTION 
Violent  deaths,  such  as  homicides,  suicides  and  accidents, 
figure  amongst  the  reasons  that  more  commonly  justify 
medical or dental autopsies.1 During the autopsy, the search for 
the  cause  of  death  plays  an  important  role  in  forensic 
investigations.2  From a  scientific  point  of  view,  the  study of 
death and its inherent signs is named thanatognosis –  a field 
within thanatology.3 Several death signs of medical interest may 
be retrieved from deceased bodies to support inferences about 
the cause of  death.4  Profuse froth from the nostrils,  broken 
horns  of  the  thyroid  cartilage  and  sloped  suspension  peak 
marks are examples of cadaveric signs that may be found in 
victims  of  asphyxia  by  drowning,  manual  strangulation  and 
suicidal hanging, respectively.5
While on one hand, several cadaveric signs may be detected by 
pathologists during the medical autopsy, a restricted number of 
signs  are  available  and  useful  when  it  comes  to  the 
participation of Forensic Dentistry in the search for the cause 
of  death.6  The  pink  tooth  phenomenon  (PTP)  represents  a 
cadaveric  sign  eventually  detectable  in  dental  autopsies.7-9 
Throughout the years, the PTP was more commonly reported 
in cases of violent deaths by asphyxia, such as drowning.10  

34

Alyssa Niara Brites1,  
Ana Luísa Rezende Machado1,2,  
Ademir Franco3,  
Ricardo Henrique Alves Silva4 

1Forensic Odontology Specialization 
Program, School of Dentistry of 
Ribeirão Preto, University of São 
Paulo, São Paulo, Brazil. 
2 Department of Pathology and Legal 
Medicine (MSc Candidate), Ribeirão 
Preto Medical School, University of 
São Paulo, São Paulo, Brazil. 
3. Department of Therapeutic 
Stomatology, Institute of Dentistry, 
Sechenov University, Moscow, Russia. 
4. Chair, Forensic Odontology, School 
of Dentistry of Ribeirão Preto, University 
of São Paulo, São Paulo, Brazil. 

Corresponding author: 
ricardohenrique@usp.br 

The authors declare that they have 
no conflict of interest. 

 
 
KEYWORDS 

Asphyxia,  
Autopsy,  
Forensic Dentistry,  
Pink tooth 

J Forensic Odontostomatol  
2020. May;(38): 1-34:38 
ISSN :2219-6749 

Revisiting autopsies of death by mechanical asphyxia in 
the search for post-mortem pink teeth  

 



JFOS - Journal of Forensic Odonto-Stomatology  Vol 38 n. 1 -  May - 2020

However,  over  time,  the  PTP  was  gradually 
denoted as a unspecific cadaveric sign that may 
manifest  more  evidently  in  deceased  bodies 
retrieved from moist environments.1
The  biomechanics  behind  the  PTP also  may 
involve  the  differences  in  pressure  and  their 
in f luence  on  pu lp  t i s sue .  Under  these 
circumstances,  dentine might be stained by the 
haemoglobin from pulp red cells.11 It is important 
to  note  that  staining  occurs  in  the  dentinal 
tubules.  These are distinctive structures formed 
during  the  dentinogenesis  process.12,13  From  a 
biological  perspective,  the  dentinal  tubules 
enable  hydration  and  sensory  responses.14  In 
relation  to  PTP,  it  is  well  known  that  the 
diameter of red cells  prevents their entrance in 
the tubules, however, it must be noted that the 
size  of  tubules  might  be  different  between 
populations.14  From a macroscopic view, stained 
teeth show the typical colour range from pink to 
brownish.  In  older  victims,  on  the  other  hand, 
the  colour  might  be  discrete  because  the  pulp 
tissue  is  less  abundant  as  secondary  dentine 
progressively grows, reducing the size of the pulp 
chamber.15   
The  controversial  meaning  and  uncertainty 
behind the PTP justify more studies in the field. 
With the increase of scientific literature, stronger 
e v idence  may  be  used  to  suppor t  the 
interpretation of the PTP in the forensic routine. 
Based  on  the  hypothesis  that  PTP is  not  an 
indicator  of  the  cause  of  death  (in  this  case, 
specifically  for  mechanical  asphyxia),  this  study 
aimed to screen dental autopsies of violent deaths 
by mechanical asphyxia in order to search for the 
incidence of PTP. 

MATERIAL  AND METHODS 
Ethical aspects and study design
This study was approved by a local medico-legal 
unit  in  South  Brazil  and  received  institution 
ethical clearance from the Committee of Ethics 
in Research (protocol: 63504916.6.0000.5419).  A 
descriptive survey was designed and carried out.

Sampling and eligibility
The  sample  consisted  of  medical  and  dental 
autopsy  reports  retrospectively  assessed  from a 
local  mortuary  in  South  Brazil.  Based  on  the 
inclusion criteria, only medical or dental autopsy 
reports  of  v ict ims  of  v io lent  deaths  by 
mechanical asphyxia were considered. According 
to  the  exclusion  criteria,  reports  with  missing 

information of dental status were not eligible, as 
well  as  reports  with  missing  information  about 
the type of mechanical asphyxia.

Variables and examiners
Within  screened  autopsy  reports,  the  search 
variables  were:  I)  the  type  of  mechanical 
asphyxia,  II)  the  sex  and  III)  the  age  of  the 
victim, IV) the aspect of the victim’s face, V) the 
presence of pink teeth, VI) the type of material 
used for neck constriction, VII)  the position of 
the knot, VIII) the position of the body and IX) 
the  t ime  between  death  and  cada ver ic 
examination.  Variables  VI,  VII  and  VIII  were 
applicable  only  in  cases  of  strangulation  or 
hanging.  The  search  was  performed  by  a  main 
examiner – a forensic odontologist with two years 
of experience in the field, under the supervision 
of a second forensic odontologist with ten years 
of experience. The collected data were recorded 
in  structured  spreadsheets  and  descriptively 
analyzed.

RESULTS 
A descriptive overview of the cadaveric findings 
is provided in Table 1. Twenty one cases of violent 
death by mechanical asphyxia were detected. The 
victims consisted of three females and 18 males 
aged  between  6  and  67  years  (mean  age:  40.6 
years  ±19.20;  median:  37  years).  Within  the 
modalities of mechanical asphyxia, drowning (n=3 
females and 4 males) was found in 33.33% of the 
cases,  strangulation  (n=1  male)  in  4.76%  and 
hanging (n=13 males) in 61.91%.
In  13  cases  (61.91%),  the  victim’s  face  was 
cyanotic,  while  in  seven cases  (33.33%)  the face 
was pale. In one case (4.76%) the analysis of the 
victim’s face was not feasible because of advanced 
decomposition.  The  PTP was  found  only  in  a 
single case (4.76%) – a 26-year-old male victim of 
hanging.
The type of material used for neck constriction, 
the position of the knot and the position of the 
body  were  reported  only  for  cases  of  hanging 
(n=13).  Soft constriction material was used in 10 
hanging  cases  (76.92%),  while  in  two  cases 
(15.38%)  semi-rigid  material  was  used.  Hard 
constriction  material  was  used  in  a  single  case 
(7.7%). The hanging knot was positioned on the 
lateral surface of the neck in seven cases (53.84%) 
and on the posterior surface in six cases (46.16%). 
In  most  of  the  hanging  cases  (53.84%),  the 
position of the suspended body was not reported. 
Autopsy  reports  that  provided this  information 

35



JFOS - Journal of Forensic Odonto-Stomatology  Vol 38 n. 1 -  May - 2020

indicated complete and partial  body suspension 
in  5  (38.46%)  and  1  (7.7%)  hanging  cases, 
respectively.
The  time  between  death  and  autopsy  was 

reported  only  in  cases  of  drowning  (n=7).  Four 
(57.14%)  of  these  cases  reported  a  time  since 
death  longer  than  24  hours,  while  3  cases 
(42.86%) reported an interval less than 24 hours. 

Table 1. Case-specific characteristics of the victims of mechanical asphyxia

#: number given to each cadaver for didactic purposes;  PTP: Pink tooth phenomenon; -:  information not 
applicable or not available; times correspond to the time from death to autopsy; position indicates if the body 
was completely or partially suspended after hanging.

DISCUSSION 
Over the last  190 years,  the PTP was reported 
and studied in the routine of Forensic Medicine 
and  Dentistry.16-25  Originally,  in  1829,  Bell7 
described  the  PTP in  victims  of  mechanical 

asphyxia – more specifically in cases of drowning 
and strangulation. Sequentially, other studies also 
reported  the  PTP within  victims  of  the  same 
cause  of  death.10,22,23  Because  of  the  recurrent 

Asphyxia # Age Face PTP Material Knot Position Time

Drowning

1 37 Cyanotic No - - - <24h

2 29 Cyanotic No - - - >24h

3 11 Pale No - - - >24h

4 26 - No - - - >24h

5 34 Cyanotic No - - - <24h

6 34 Pale No - - - <24h

7 19 Cyanotic No - - - >24h

Strangulation 8 6 Cyanotic No - - - -

Hanging

9 52 Cyanotic No Rigid Posterior - -

10 57 Pale No Semi-rigid Lateral - -

11 60 Cyanotic No Soft Posterior Complete -

12 54 Cyanotic No Soft Lateral Complete -

13 56 Cyanotic No Soft Posterior Complete -

14 67 Pale No Soft Posterior Partial -

15 19 Pale No Semi-rigid Posterior - -

16 53 Pale No Soft Lateral - -

17 26 Cyanotic Yes Soft Lateral Complete -

18 73 Cyanotic No Soft Lateral - -

19 64 Pale No Soft Lateral - -

20 44 Cyanotic No Soft Lateral Complete -

21 33 Cyanotic No Soft Posterior - -
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manifestation of the PTP in cases of mechanical 
asphyxia, less experienced forensic experts began 
to (mis)interpret the former as a pathognomonic 
sign  of  the  latter.  Consequently,  the  recent 
scientific literature strives to clarify this scenario 
by pointing out the PTP as a cadaveric finding 
unspecific for the cause of death.1 This study aims 
to  revisit  dental  autopsy  reports  of  victims  of 
mechanical asphyxia in order to demonstrate that 
the PTP is not necessarily a cadaveric marker of 
the cause of death.
Out  of  the  autopsy  reports  of  the  twenty  one 
victims sampled in this study, initial information 
about  sex  and  age  were  retrieved.  The  ratio 
between males and females was 1:6, respectively. 
The higher number of  males  is  justified by the 
fact  that,  globally,  men  are  more  involved  in 
violent deaths than women 26 and violent deaths 
explain the need for autopsies.1 In relation to age, 
the scientific literature shows that the PTP may 
be more common in young victims because the 
dentinal  tubules  reduces  in  size  in  adults27  and 
because  the  volume  of  the  pulp  chamber 
decreases  with  the  continuous  deposition  of 
secondary  dentine  throughout  life.  As  a  result, 
less blood is available in the pulp to promote the 
reddish colouration.
The  rationale  behind  the  PTP is  explained  in 
different ways by the scientific literature. While 
on  one  hand,  the  opinion  that  the  colouration 
that  characterizes  the  PTP results  from  the 
haemoglobin that penetrates the dentinal tubules 
is  indisputable,20  on  the  other  hand,  the 
mechanism  that  induces  the  extravasation  of 
blood  cel l  components  to  the  dentine  is 
uncertain. Increase in blood pressure, rupture of 
blood vessels and consequent haemorrhage in the 
pulp  chamber  figure  among  the  explanations.26 
Explanations  for  the  increased  blood  pressure 
relies  on the peri-  mortem blood congestion in 
the  head and eventually  in  the  pulp  chamber.27 
However, due to the scarce experimental studies 
in the field and the ethical limitations of working 
with animal models,1 certainty of haemorrhage in 
the  pulp  chamber  after  asphyxia  may  not  be 
guaranteed.25 
In  particular,  the  controversial  contribution  of 
blood congestion in the head to trigger the PTP 
becomes even more uncertain when it comes to 
the  fact  that  several  cases  of  strangulation  and 
hanging  do  not  lead  to  post-mortem  tooth 
colouration.22 The autopsy reports revisited in the 
present  study  corroborate  this  scenario  by 

showing  a  single  victim  with  PTP (victim  of 
hanging) compared to the other thirteen victims 
of  mechanical  asphyxia  by  strangulation  or 
hanging that did not present with PTP. The same 
counts  for  drowning,  especially  because  blood 
congestion  in  the  head  is  not  necessarily  a 
thanatological sign of this modality of mechanical 
asphyxia.22 In this study, all the victims of death 
by drowning did not present post-mortem pink 
teeth. According to the scientific literature, cases 
of drowning that show the PTP may be justified 
by  the  position  of  the  head  of  the  drowned 
cadaver  (downwards),  which  allows  blood  flow 
towards the head.22

Other  contributing  factors  to  be  considered  in 
the occurrence of the PTP are the decomposition 
process and the moist and wet environments. The 
former  plays  an  important  role  breaking 
erythrocytes  to  produce  the  colouration  of 
teeth.17  This  process  is  evidently  relevant 
considering  that  the  average  diameter  of  the 
erythrocyte  (7.5µm)  itself  is  larger  than  the 
average diameter of the dentinal tubules (3µm).16 
After  the  microscopic  pathway  through 
haemolysis,  blood  cell  components,  especially 
haemoglobin,  are  available  to  penetrate  the 
dentine  and  culminate  in  the  macroscopic 
coloured  aspect  of  the  PTP.  Moist  and  wet 
environments not only accelerate the process of 
decomposition, but also maintain the solubility of 
tooth  tissues  enabling  the  diffusion  of  blood 
products from the pulp chamber to the dentine.17

It is important to note that the PTP is detected 
during  the  cadaveric  examination  of  the  oral 
cavity.  Hence,  the  present  study  highlights  the 
importance of dental autopsies as an adjuvant to 
medical autopsies. Trained professionals,  namely 
forensic  odontologists,  must  be  consulted  for 
specialized forensic  expertise  in  the  oral  cavity. 
Using  knowledge  from  clinical  and  Forensic 
Dentistry,  these  experts  may  not  only  detect 
post-mortem  pink  coloured  teeth,  but  also 
distinguish it  from ante-mortem coloured teeth 
(e.g. from dental trauma).
Future  studies  in  the  field  should  focus  on 
establishing experimental set ups with animal or 
human  models  fo l lowing  proper  ethica l 
standards. Body farms emerge as alternatives to 
be explored in the context of  the PTP. Among 
the  advantages  of  these  alternatives  is  the 
possibility  of  testing  the  exact  influence  of 
decomposition and environment over the PTP in 
a controlled scenario.28 
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CONCLUSIONS 
The  denta l  autopsy  cases  rev is i ted  and 
analyzed  in  this  study  confirmed the  PTP as 

an unspecific thanatological  sign in the cause 
of death. In particular, the PTP was detected 
in a single case out of the twenty one victims 
of  violent  death  by  mechanical  asphyxia, 
namely drowning, strangulation and hanging. 
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