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Abstract: A woman in her seventies living alone was found dead on the floor of her living room.
A blue-green swelling was found from her right cheek to her anterior neck and an autopsy was
performed. The autopsy revealed subcutaneous abscesses from the right cheek to the anterior neck,
posterior pharyngeal abscesses, mediastinal abscesses, pleuritis, and pericarditis. The cause of death
was diagnosed as sepsis due to a retropharyngeal abscess caused by extensive severe periodontitis.
The presence of a dentist at the autopsy allowed for a rapid diagnosis of periodontal disease, which
was the cause of the posterior pharyngeal abscesses and septic shock. Therefore, the participation of
a dentist in a forensic autopsy is important not only for personal identification but also for the rapid
diagnosis of the cause of death.
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1. Introduction

A posterior pharyngeal abscess is a pus accumulation in either the posterior pharyn-
geal space, the dangerous space, or the peri-pharyngeal space between the mucosa of the
posterior pharyngeal wall and the cervical spine. Recently, the number of posterior pharyn-
geal abscesses in infants has decreased sharply due to the development of antibiotics, and
on the contrary, the number of posterior pharyngeal abscesses in middle-aged and elderly
people has tended to increase [1]. When inflammation spreads to the mediastinum and
leads to mediastinitis and mediastinal abscess, the prognosis is poor, with a mortality rate
of approximately 40% [2]. Intraoral findings contain a lot of useful information for personal
identification. It is possible to identify a person by matching dental treatment marks with
the medical records of the clinic [3,4] and to estimate the age and sex of the person from the
bite and wear of the teeth [5]. In addition, an oral examination can sometimes help us to
identify lifestyle and vocational activity that occurred before death, including eating and
smoking habits [6-10].

In the case of decomposed, burned, or skeletal cadavers, the teeth are preserved for
a long period, so intraoral findings can be collected [11,12] and play an important role in
personal identification. However, intraoral findings are often neglected in the investigation
of the cause of death. In our institute, at least one dentist participates in every autopsy. We
report a case in which a dentist participated in the autopsy, which led to a quick diagnosis
of the cause of death.

2. Case

One winter afternoon, a 76-year-old woman living alone was found face down and
dead in her room. A large blue-green discoloration was found on the right cheek, and the
right side of her face was swollen (Figure 1A). Therefore, a forensic autopsy was performed
the next day. The day before she was found, she had canceled an appointment at an
osteopath’s clinic because of a sore throat.
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Figure 1. (A) Swelling and large blue-green discoloration spots of the right cheek and anterior neck.
(B) White pus on the anterior surface of the cervical spine and upper thoracic spine. (C) All the teeth
were unstable, gingival recession and gingival redness were observed, and the hygienic condition
was quite poor.

During the autopsy, a large amount of white pus was found in the subcutaneous region
of the right cheek and the anterior neck, the right sternocleidomastoid muscle, the upper
end of the right sternohyoid muscle, and the region from the pharynx to the dorsal surface
of the larynx and esophagus (posterior pharyngeal gap) (Figure 1B). In addition, pleural
and pericardial effusions with pus were observed. No apparent airway obstruction was
observed. No significant organ damage or lesions were observed. The intraoral examination
showed that all the teeth were unstable, gingival recession and gingival redness were
present, and the hygienic condition was quite poor (Figure 1C). The postmortem CT images
of the head showed alveolar bone resorption in the entire jaw, especially around the
right maxillary canine and the left mandibular central incisor (Figure 2). Post-mortem
blood examinations showed white blood cell count: 109 x 10%/uL, CRP: 40.15 mg/dL,
and procalcitonin: 15.0 ng/mL. There is no standard value for post-mortem biochemical
tests, so this is just a reference value. Histopathologic examination revealed microthrombi
within the glomeruli of the right kidney (Figure 3A). Many neutrophils were found in
the red splenic cord of the spleen (Figure 3B). In addition, microthrombi were found in
various veins throughout the body. In the blood culture test, Coagulase-negative staphylococci,
Streptococcus mitis/oralis, and Pseudomonas alcaligenes were detected. From these results, her
cause of death was suspected to be septic shock caused by periodontal disease.

Figure 2. (A) Alveolar bone resorption around mandibular left central incisor. (B) Alveolar bone
resorption around the maxillary right canine. (Postmortem CT of the head, sagittal section).
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Figure 3. (A) Microthrombus was found in the glomerulus of the kidney (HE staining). (B) Many
neutrophils were found in the red splenic cord.

Subcutaneous abscesses from the right cheek to the anterior neck, posterior pharyngeal
abscesses, mediastinal abscesses, pleuritis, and pericarditis were observed, suggesting that
she may have died of sepsis caused by these lesions.

Subsequent bacterial examination of pus from the subcutaneous region of the anterior
neck and thoracic cavity revealed Prevotella intermedia, Peptostreptococcus sp., Fusobacterium
nucleatum, and Eggerthia catenaformis, and the diagnosis was confirmed.

The bacterial species detected in these subcutaneous and mediastinal abscesses were
also known as periodontal-associated bacteria and were considered to have been caused by
the severe periodontal disease she had. However, the postmortem interval was about 48 h,
and the bacteria present may have grown after death.

3. Discussion

There have been several reports of deaths due to posterior pharyngeal abscesses
caused by periodontal bacteria [13-15]. In addition to posterior pharyngeal abscesses,
spontaneous posterior pharyngeal hematoma and pharyngeal cancer have been reported
as rare causes of death due to upper airway obstruction [16,17]. Periodontal bacteria have
been reported to cause angina pectoris, myocardial infarction, cerebral infarction, and
aspiration pneumonia [18-21]. In this case, no airway obstruction was observed from the
posterior pharyngeal abscesses, and post-mortem blood culture test results showed oral
bacteria. Normally, oral bacteria is not detected in the postmortem blood examination,
suggesting that oral bacteria had invaded through the periodontal disease into the systemic
blood and caused posterior pharyngeal abscesses, finally causing death by septic shock. It
is very useful for dentists to diagnose the severity of diseases in the facial region that may
be the cause of death. The participation of dentists in forensic autopsies makes it possible
to quickly diagnose the cause of death, as seen in our case. However, despite the surplus
of dentists in Japan, the number of forensic dentists is very small, and most of them work
in single dental colleges. They have little cooperation with medical faculties that perform
autopsies, and they are very rarely involved in autopsies. The dentist is usually called
upon to assist with personal identification only after the autopsy.

4. Conclusions

Forensic pathologists must be aware of the need for evaluation by specialists, including
dentists, and must ensure that they have the means to refer to specialists when necessary.
On the other hand, we strongly insist that dentists actively participate not only in personal
identification, but also in the investigation of cause of death.
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5. Impact Statement

This case illustrates the importance of the dentist’s participation in the autopsy, as the
dentist was able to evaluate the oral disease, and the cause of death was thus determined.

Author Contributions: Forensic pathologist, H.I. (Hiroshi Ikegaya); forensic dentist, R.B.; investiga-
tion, R.B.; writing—original draft preparation, H.I. (Hiroaki Ichioka); writing—review and editing,
H.I. (Hiroshi Ikegaya); visualization, M.K.; supervision and project administration, H.I. (Hiroshi
Ikegaya). All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was not required because this case was a judicial au-
topsy.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Ross, D. Adult retropharyngeal abscess: A case report and review of the literature. |. Emerg. Med. 1996, 14, 147-158.

2. Takao, M.; Ido, M.; Hamaguchi, K.; Chikusa, H.; Namikawa, S.; Kusagawa, M. Descending necrotizing mediastinitis secondary to
a retropharyngeal abscess. Eur. Respir. J. 1994, 7, 1716-1718. [CrossRef] [PubMed]

3. Pretty, I.; Addy, L. Associated postmortem dental findings as an aid to personal identification. Sci. Justice 2002, 42, 65-74.
[CrossRef]

4. Sweet, D.; DiZinno, J.A. Personal identification through dental evidence—Tooth fragments to DNA. J. Calif. Dent. Assoc. 1996, 24,
35-42.

5. Donachie, M.; Walls, A. Assessment of tooth wear in an ageing population. J. Dent. 1995, 23, 157-164. [CrossRef]

6. Lukacs, J.R.; Largaespada, L.L. Explaining sex differences in dental caries prevalence: Saliva, hormones, and “life-history”
etiologies. Am. |. Hum. Biol. 2006, 18, 540-555. [CrossRef]

7. Bachanek, T.; Chatas, R.; Pawlowicz, A.; Tarezydto, B. Exposure to flour dust and the level of abrasion of hard tooth tissues
among the workers of flour mills. Ann. Agric. Environ. Med. 1999, 6, 147-149.

8.  Tuominen, M.; Tuominen, R. Tooth surface loss among people exposed to cement and stone dust in the work environment in
Tanzania. Community Dent Heal. 1991, 8, 233-238.

9.  Gupta, B.N. Occupational Diseases of Teeth. Occup. Med. 1990, 40, 149-152. [CrossRef]

10. Adams, B.J. The diversity of adult dental patterns in the United States and the implications for personal identification. J. Forensic
Sci. 2003, 48, 497-503. [CrossRef]

11. Marella, G.L.; Rossi, P. An approach to person identification by means of dental prostheses in a burnt corpse. |. Forensic
Odonto-Stomatol. 1999, 17, 16-19.

12. Mansour, H.; Krebs, O.; Pinnschmidt, H.O.; Griem, N.; Hammann-Ehrt, I; Piischel, K. Factors affecting dental DNA in various
real post-mortem conditions. Int. J. Legal Med. 2019, 133, 1751-1759. [CrossRef]

13. Lautermann, J.; Lehnerdt, G.; Beiderlinden, M.; Sudhoff, H. Infekte der tiefen Halsweichteile mit begleitender Mediastinitis.
Endoscopy 2005, 84, 171-175. [CrossRef] [PubMed]

14. Adovica, A.; Veidere, L.; Ronis, M.; Sumeraga, G. Deep neck infections: Review of 263 cases. Otolaryngol. Polska 2017, 71, 37-42.
[CrossRef] [PubMed]

15. Huang, T.-T,; Liu, T.-C.; Chen, P-R.; Tseng, E-Y.; Yeh, T.-H.; Chen, Y.-5. Deep neck infection: Analysis of 185 cases. Head Neck 2004,
26, 854-860. [CrossRef] [PubMed]

16. Tiemensma, M.; Byard, R.-W. Spontaneous retropharyngeal haematoma: A rare cause of upper airway obstruction. Forensic Sci.
Med. Pathol. 2022, 1-4. [CrossRef] [PubMed]

17.  Byard, R:W.; Heath, K. Variable Mechanisms of Sudden and Unexpected Death in Cases of Occult Carcinoma of the Larynx. Am.
J. Forensic Med. Pathol. 2020, 42, 92-95. [CrossRef]

18. Ford, PJ.; Yamazaki, K.; Seymour, G. Cardiovascular and Oral Disease Interactions: What is the Evidence? Prim. Dent. Care 2007,
14, 59-66. [CrossRef]

19. Nishi, H.; Hosomi, N.; Ohta, K.; Aoki, S.; Nakamori, M.; Nezu, T.; Shigeishi, H.; Shintani, T.; Obayashi, T.; Ishikawa, K; et al.
Serum immunoglobulin G antibody titer to Fusobacterium nucleatum is associated with unfavorable outcome after stroke. Clin.
Exp. Immunol. 2020, 200, 302-309. [CrossRef]

20. Gheorghita, D.; Eordegh, G.; Nagy, F; Antal, M. A fogdgybetegség mint az atheroscleroticus cardiovascularis betegség
rizikofaktora. Orvosi Hetil. 2019, 160, 419-425. [CrossRef]

21. Awano, S.; Ansai, T.; Takata, Y.; Soh, I.; Akifusa, S.; Hamasaki, T.; Yoshida, A.; Sonoki, K.; Fujisawa, K.; Takehara, T. Oral Health

and Mortality Risk from Pneumonia in the Elderly. J. Dent. Res. 2008, 87, 334-339. [CrossRef] [PubMed]


http://doi.org/10.1183/09031936.94.07091716
http://www.ncbi.nlm.nih.gov/pubmed/7995405
http://doi.org/10.1016/S1355-0306(02)71801-7
http://doi.org/10.1016/0300-5712(95)93573-K
http://doi.org/10.1002/ajhb.20530
http://doi.org/10.1093/occmed/40.4.149
http://doi.org/10.1520/JFS2002225
http://doi.org/10.1007/s00414-019-02151-9
http://doi.org/10.1055/s-2004-825808
http://www.ncbi.nlm.nih.gov/pubmed/15770564
http://doi.org/10.5604/01.3001.0010.5315
http://www.ncbi.nlm.nih.gov/pubmed/29154249
http://doi.org/10.1002/hed.20014
http://www.ncbi.nlm.nih.gov/pubmed/15390207
http://doi.org/10.1007/s12024-022-00462-9
http://www.ncbi.nlm.nih.gov/pubmed/35352242
http://doi.org/10.1097/PAF.0000000000000604
http://doi.org/10.1308/135576107780556806
http://doi.org/10.1111/cei.13430
http://doi.org/10.1556/650.2019.31301
http://doi.org/10.1177/154405910808700418
http://www.ncbi.nlm.nih.gov/pubmed/18362314

	Introduction 
	Case 
	Discussion 
	Conclusions 
	Impact Statement 
	References

