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Autopsy Case Report

ABSTRACT

Laryngeal granuloma, vocal process granuloma, or post-intubation granuloma are benign, inflammatory lesions of the 
arytenoid cartilage vocal process. The etiology of laryngeal granulomas is multifactorial, such as chronic irritation due to 
endotracheal intubation, vocal cord injury or trauma, and gastroesophageal reflux disease. They can arise postoperatively 
after mucosal injury due to orotracheal intubation. Clinical manifestations include voice change and dyspnea, which may 
start one to four months after extubation and may rarely lead to asphyxia. We presented a case of death due to glottic 
granuloma occurring after a surgical procedure to remove a laryngeal polyp attributed to previous laryngeal injuries by 
multiple intubations. 
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INTRODUCTION

Laryngeal granuloma, first described by Chevalier 
Jackson in 1928 as a contact laryngeal ulcer, is commonly 
termed a laryngeal contact ulcer, contact granuloma, 
vocal process granuloma, vocal fold granuloma or post-
intubation granuloma.1-4 Vocal process granulomas are 
benign, inflammatory lesions located over the vocal 
process of the arytenoid cartilage.2 They may be uni or 
bilateral ulcerative, pedunculated, sessile, erythematous, 
or white lesions. They often arise postoperatively 
following an injury of the arytenoid cartilage mucosa 
overlying.1 Clinical manifestations include voice change 
and dyspnea, which may not manifest until one to four 
months after extubation,1 and may lead to potentially 
fatal complications such as asphyxia. Vocal granulomas 
affect both genders5 and can be caused by acid laryngitis 
secondary to laryngopharyngeal reflux disease, vocal 
overuse, and traumatic or prolonged intubation.

The pathogenesis of laryngeal granuloma is not 
entirely clear. However, it is hypothesized to occur due 
to inflammation or mucosal ulceration at the insult 
site.6 The histopathology of laryngeal granuloma reveals 
squamous hyperplasia with a proliferation of capillaries, 
fibroblasts, collagen fibers, and leukocytes.4,6 Over some 
time, the granulation tissue may become excessive and 
exuberant, causing significant airway obstruction and 
compromising the respiratory function.

CASE REPORT

A 34-year-old male suddenly developed difficulty 
to breathe during the night. He was planning to 
go to the hospital when he collapsed outside his 
house and was immediately taken to the nearby 
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hospital. He reached the hospital in an unconscious 
and unresponsive state without palpable pulses and 
respiratory movements. ECG showed an isoelectric 
straight line, and he was declared as brought dead. 
Available treatment records and detailed history from 
the deceased relatives revealed that he had been 
having difficulty breathing for the last 5 to 6 years. 
He had first developed hoarseness 8 years back 
and was diagnosed as a case of vocal cord polyp 
for which micro-laryngoscopic (MLS) excision was 
done. MLS excision was done again 8 months later 
due to symptoms recurrence. The histopathology 
of the excised mass showed focal dysplasia with 
actinomycosis. Five months later, he again developed 
symptoms, and because of extensive supra-glottic, 
glottic, and sub-glottic mass, elective tracheostomy 
with MLS debulking was done using a micro-debrider. 
Histopathology of the mass revealed an inflammatory 
polyp. He again developed similar hoarseness a year 
later, and indirect laryngoscopy revealed recurrent 
vocal cord polyp/papilloma anteriorly in glottic and 
subglottic regions, which was managed by MLS 
excision.

He underwent surgical resection of vocal cord 
polyp multiple times over 8 years, the last one being a 
month before his demise. Three days before his death, 
he had gone to the hospital complaining of breathing 
difficulty, which was exacerbated by exertion. 

On examination, a polyp was noted on the anterior 
commissure, obliterating the anterior half of the glottic 
region. There was no history of hypertension, diabetes 
mellitus, bronchial asthma, or tuberculosis.

AUTOPSY FINDINGS

The deceased was a 34-year-old male of average 
build and height. Pre-autopsy Postmortem Computed 
Tomography showed a hyperdense mass in the larynx, 
obstructing almost three-fourths of the laryngeal 
lumen. On examination of the eyes, corneas were 
hazy, and conjunctivae showed congestion. Bluish 
discoloration of nails was noted. Examination of 
the oral cavity, oropharynx, and nasal cavity was 
unremarkable. The brain was congested, and diffuse 
petechial hemorrhages were present in the white 
matter. On the neck dissection, a nodular mass with 
a smooth surface, measuring 3 x 2 cm in its longest 
axis, was found attached to the anterior one-third of 
the left vocal cord extending up to the left pyriform 
fossa and sub-glottic region, completely occluding the 
laryngeal lumen (Figure 1).

The tracheobronchial tree contained blood-stained 
frothy fluid. Lungs were congested and edematous, 
weighing 620 g (RR:280-500 g) and 450 g (RR:240-
340g) on the right and left side, respectively. The heart 

Figure 1. Gross view of a nodular mass measuring 3 cm x 2 cm occluding the laryngeal lumen (scale bar = 4 cm).
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weighed 340 g (RR:233-383g). All the coronaries were 
patent, and heart walls, valves, and chambers showed 
no abnormality. The stomach contained about 150 ml 
of yellowish semi-digested food; gastric mucosa was 
normal. The liver, spleen, and kidneys were congested.

Microscopic examination was done by a consultant 
pathologist in the Department of Pathology, AIIMS, 
New Delhi, for all the organs preserved during the 
autopsy. Section from polypoid mass showed a 
mushroom-shaped fibrin clot (Figure 2A) with an 
adjacent area showing papillary proliferation of mucosa 
with squamous metaplasia (Figure 2B). The base of 
the mass showed inflammatory granulation tissue 
with edema, proliferating capillaries, fibroblastic cell 
proliferation, lymphocytes, and plasma cell infiltrate 
(Figure 2C). Sections from the brain showed red 
neurons with shrunken cytoplasm, angulated nuclei, 

and uniform eosinophilia of cytoplasm and nuclei 
(Figure 2D).

The cause of death was asphyxia as a result of 
laryngeal obstruction due to complications of vocal 
polyp.

DISCUSSION

In a PubMed search, we found one case after 
laryngeal neoplasm operation,7 two cases after vocal 
abuse/gastro-oesophageal reflux,8 one systemic 
review of post-intubation laryngeal granulomas of 
85 patients.9 Our case is the first reported case of 
death due to glottic granuloma occurring after several 
surgical procedures for laryngeal polyp resection.

Vocal process granulomas are benign chronic 
inflammatory lesions that often develop near the 

Figure 2. Photomicrographs of: A – section from polypoid mass shows mushroom-shaped fibrin clot (H&E, 40x); B  – 
An adjacent area near the base shows papillary proliferation with squamous metaplasia over the granulation tissue 
(H&E 40x); C – The base of the mass shows inflammatory granulation tissue with edema, proliferating capillaries, 
fibroblastic cells proliferation, lymphocytes, and plasma cells infiltrate (H&E 200x); D – Section from the brain shows 
red neurons with shrunken cytoplasm, angulated nuclei and uniform eosinophilia of cytoplasm and nuclei (H&E 400x).
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posterior vocal cords, which are believed to arise after 
mechanical trauma or inflammation of the posterior 
glottis. They may mimic a malignant process by their 
enormous size, but the granulation tissue shows no 
tendency to malignant transformation.10

The  et io logy  of  la ryngea l  g ranu loma i s 
multifactorial, with several underlying causes, such as 
chronic irritation resulting from endotracheal intubation, 
vocal cord injury or trauma, gastroesophageal 
reflux disease, laryngopharyngeal reflux, chronic 
cough, laryngeal trauma or can be associated with 
infectious agents, autoimmune conditions, or 
iatrogenic factors.11,12 Lethal upper airway obstruction 
is uncommon and often results from an ingested 
foreign body. Mechanisms of death include not only 
choking but also arrhythmias or apnea from vagal 
stimulation, hemorrhage from injury to blood vessels 
such as the aorta or the heart, and sepsis from more 
long-standing impaction.13 Vocal granuloma, as in 
the reported case, may also be associated with death 
from significant occlusion or narrowing of the airways. 
Airway narrowing may also be intrinsic due to mucosal 
swelling in anaphylaxis or local or systemic infections 
such as Ludwig angina, retropharyngeal abscess, acute 
epiglottitis, or infectious mononucleosis.14 External 
pressure from tumors, hemorrhage, or an unusual 
neck and head position may also cause critical airway 
narrowing.13,15 Endotracheal tube can cause trauma 
to the larynx due to a highly large size, prolonged 
intubation, abnormal position of the patient’s head and 
larynx, improper location or overpressure of the tube 
cuff, and extubation trauma. They commonly occur in 
the vocal process of the arytenoid cartilage, where the 
endotracheal tube exerts pressure. The vocal process 
is also vulnerable due to its thin mucoperichondrial 
covering.16,17 In our case, the most probable etiology 
can be attributed to previous multiple intubations and 
laryngeal injury post endotracheal intubation during 
the surgical procedure for vocal polyp one month 
back and loss of follow-up thereafter, leading to the 
vocal granuloma formation, which further leads to 
significant airway obstruction.

The prevalence of laryngeal granulomas is relatively 
low, but their incidence has increased in recent years due 
to advances in surgical procedures and the increasing 
use of endotracheal intubation. According to the Farwell 
grading system, large and extra-large lesions were 
relatively rare (Grade 3 and Grade 4).3,4

Lee et al.18 observed that among 13 out of 
21 patients, bilateral vocal granulomas were seen in 
8 patients, while in the remaining 5 patients, left-
sided unilateral vocal granulomas were noted. This 
phenomenon could be attributed to the right-side 
holding of the endotracheal tube, causing damage 
in the left vocal cord. The vocal cord granuloma, in 
our case, was also found on the left side and can be 
attributed to the above-mentioned factor, which result 
from the surgical intervention a month ago. However, 
detailed documentation was not available.

Vocal process granulomas appear as polypoid or 
nodular masses in the laryngeal region. They are not 
granulomatous lesions on light microscopic examination, 
as they lack prominent aggregates of mononuclear 
and multinucleated histiocytes. Microscopically, they 
are hyperplasic fibrous tissue, the same as a benign 
proliferation of normal tissues, such as skin keloid. 
They are marked either by an intact epithelial surface 
or an ulcerated surface, and the adjacent tissues are 
expanded by granulation tissue along with intense 
proliferation of blood vessels and inflammatory cell 
infiltrate represented by polymorphonuclear neutrophils, 
lymphocytes, occasional histiocytes, and eosinophils. 
As these lesions age, granulation tissue may be initially 
replaced by fibrosis and finally by hyperplasia of the 
superficial squamous epithelium.7,12,19

Clinical features of laryngeal granulomas typically 
include hoarseness, dysphonia, and dyspnea. Patients 
may also experience coughing, globus sensation, and 
a persistent need to clear the throat. In some cases, 
the symptoms may be subtle and overlooked, leading 
to delayed diagnosis and potential complications. 
The recurrence rate as high as 90% after the surgical 
removal of granuloma has been reported.20

Laryngeal granulomas are investigated by clinical 
evaluation, laryngoscopy, and imaging studies such as 
computed tomography or magnetic resonance imaging 
to assess the extent of the lesion and to rule out other 
entities. However, a definitive diagnosis can be given 
only after a histopathological examination.

Treatment options for laryngeal granulomas 
include conservative measures such as voice therapy, 
vocal rest, and pharmacotherapy with proton pump 
inhibitors. Surgical intervention may be necessary in 
cases of severe airway compromise or failed conservative 
management. The surgical approaches range from 
endoscopic procedures to open surgical resection, 
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depending on the extent and location of the lesion. 
There is no consensus in the literature regarding the 
best treatment for laryngeal granulomas due to the 
diverse etiology. However, microsurgery was the best 
treatment for post-intubation granulomas, which were 
the most frequent. All are sensitive to radiotherapy.3,21,22

CONCLUSION

Although rare, laryngeal granulomas can cause fatal 
asphyxia when the granuloma obstructs the laryngeal 
airway completely or near-completely, preventing the 
passage of air into the lungs. Asphyxiation occurs when 
respiratory distress intensifies, leading to an inadequate 
oxygen supply and subsequent death. Autopsy plays a 
vital role in confirming the cause of death in cases of 
fatal asphyxia due to exuberant laryngeal granuloma by 
finding evidence of airway obstruction, such as marked 
narrowing or complete occlusion of the laryngeal lumen 
and determining the extent of the inflammation and 
any associated complications that may have contributed 
to the fatality. In our case, the autopsy helped in 
concluding the cause of death as asphyxia due to glottic 
obstruction by a laryngeal granuloma consequent to the 
surgical removal of a vocal polyp.

REFERENCES

1.	 Tsukamoto M, Taura S, Hitosugi T, Yokoyama T. A case 
of laryngeal granulomas after oral and maxillofacial 
surgery with prolonged intubation. Anesth Prog. 
2021;68(2):94-7. http://doi.org/10.2344/anpr-68-01-03. 
PMid:34185856.

2.	 Simovic S, Vulovic TS, Stojanovic J, Zivanovic S, Koravovic 
M. A case report of female patient with laryngeal 
granuloma. Serb J Exp Clin Res. 2017;18(2):175-7. http://
doi.org/10.1515/sjecr-2017-0017.

3.	 Hong-Gang D, He-Juan J, Chun-Quan Z, Guo-Kang F. 
Surgery and proton pump inhibitors for treatment of 
vocal process granulomas. Eur Arch Otorhinolaryngol. 
2013;270(11):2921-6. http://doi.org/10.1007/s00405-
013-2527-8. PMid:23677453.

4.	 Farwell DG, Belafsky PC, Rees CJ. An endoscopic 
grading system for vocal process granuloma. J Laryngol 
Otol. 2008;122(10):1092-5. http://doi.org/10.1017/
S0022215108001722. PMid:18312706.

5.	 Ramalho LNZ, Martin CCS, Zerbini T. Sudden Death 
Caused by Fibrovascular esophageal polyp: case report and 
study review. Am J Forensic Med Pathol. 2010;31(1):103-

5. http://doi.org/10.1097/PAF.0b013e3181c6bec2. 
PMid:20010288.

6.	 Tsai SW, Ma YF, Shih LC, Tsou YA, Sung CK. Operative 
and conservative management of laryngeal contact 
granuloma: a network analysis and systematic review. 
J Voice. 2021;35(2):300-6. http://doi.org/10.1016/j.
jvoice.2019.08.019. PMid:31628044.

7.	 Wu J, Jiang T, Wu Y, Ding L, Dong L. Laryngeal 
granuloma occurring after surgery for laryngeal 
cancer treated by surgical removal and immediate 
post-operative radiotherapy: a case report. Medicine 
(Baltimore). 2019;98(39):e17345. http://doi.org/10.1097/
MD.0000000000017345. PMid:31574876.

8.	 Storck C, Brockmann M, Zimmermann E, Nekahm-Heis 
D, Zorowka PG. Laryngeal granuloma. Aetiology, clinical 
signs, diagnostic procedures, and treatment. HNO. 
2009;57(10):1075-80. http://doi.org/10.1007/s00106-
008-1778-y. PMid:19183917.

9.	 Rimoli CF, Martins RHG, Catâneo DC, Imamura R, Catâneo 
AJM. Treatment of post-intubation laryngeal granulomas: 
systematic review and proportional meta-analysis. Braz J 
Otorhinolaryngol. 2018 Nov-Dec;84(6):781-9. http://doi.
org/10.1016/j.bjorl.2018.03.003. PMid: 29699879.

10.	Bohlender J. Diagnostic and therapeutic pitfalls in benign 
vocal fold diseases. GMS Curr Top Otorhinolaryngol Head 
Neck Surg. 2013;13:12. PMid:24403969.

11.	Jin YJ, Lee SJ, Lee WY, Jeong WJ, Ahn SH. Prognostic factors 
for prediction of follow-up outcome of contact granuloma. 
Eur Arch Otorhinolaryngol. 2014;271(7):1981-5. http://
doi.org/10.1007/s00405-014-2915-8. PMid:24510180.

12.	Martins RH, Dias NH, Santos DC, Fabro AT, Braz JR. 
Clinical, histological and electron microscopic aspects of 
vocal fold granulomas. Rev Bras Otorrinolaringol (Engl 
Ed). 2009;75(1):116-22. http://doi.org/10.1016/S1808-
8694(15)30842-9. PMid:19488571.

13.	Kiho L, Byard RW. Acute fatal upper airway obstruction 
from an occult cavernous hemangioma of the larynx. 
J Forensic Sci. 2015;60(Suppl 1):S93-6. http://doi.
org/10.1111/1556-4029.12587. PMid:25131533.

14.	Tanguay J, Pollanen M. Sudden death by laryngeal polyp: 
a case report and review of the literature. Forensic Sci 
Med Pathol. 2009;5(1):17-21. http://doi.org/10.1007/
s12024-008-9061-9. PMid:19291432.

15.	Gilbert JD, Byard RW. Laryngeal oncocytic cystadenoma 
and sudden death. Forensic Sci  Med Pathol . 
2022;18(4):554-6. http://doi.org/10.1007/s12024-022-
00530-0. PMid:36136290.

16.	Stuart E, Armaneous M, Bracken D, Crawford K, 
Vahabzadeh-Hagh AM. Exuberant intratracheal 
granuloma. Case Rep Otolaryngol. 2021:6697478. http://
doi.org/10.1155/2021/6697478. PMid: 33688444.

https://doi.org/10.2344/anpr-68-01-03
https://pubmed.ncbi.nlm.nih.gov/34185856
https://pubmed.ncbi.nlm.nih.gov/34185856
https://doi.org/10.1515/sjecr-2017-0017
https://doi.org/10.1515/sjecr-2017-0017
https://doi.org/10.1007/s00405-013-2527-8
https://doi.org/10.1007/s00405-013-2527-8
https://pubmed.ncbi.nlm.nih.gov/23677453
https://doi.org/10.1017/S0022215108001722
https://doi.org/10.1017/S0022215108001722
https://pubmed.ncbi.nlm.nih.gov/18312706
https://doi.org/10.1097/PAF.0b013e3181c6bec2
https://pubmed.ncbi.nlm.nih.gov/20010288
https://pubmed.ncbi.nlm.nih.gov/20010288
https://doi.org/10.1016/j.jvoice.2019.08.019
https://doi.org/10.1016/j.jvoice.2019.08.019
https://pubmed.ncbi.nlm.nih.gov/31628044
https://doi.org/10.1097/MD.0000000000017345
https://doi.org/10.1097/MD.0000000000017345
https://pubmed.ncbi.nlm.nih.gov/31574876
https://doi.org/10.1007/s00106-008-1778-y
https://doi.org/10.1007/s00106-008-1778-y
https://pubmed.ncbi.nlm.nih.gov/19183917
http://doi.org/10.1016/j.bjorl.2018.03.003
http://doi.org/10.1016/j.bjorl.2018.03.003
PMid:%2029699879
https://pubmed.ncbi.nlm.nih.gov/24403969
https://doi.org/10.1007/s00405-014-2915-8
https://doi.org/10.1007/s00405-014-2915-8
https://pubmed.ncbi.nlm.nih.gov/24510180
https://doi.org/10.1016/S1808-8694(15)30842-9
https://doi.org/10.1016/S1808-8694(15)30842-9
https://pubmed.ncbi.nlm.nih.gov/19488571
https://doi.org/10.1111/1556-4029.12587
https://doi.org/10.1111/1556-4029.12587
https://pubmed.ncbi.nlm.nih.gov/25131533
https://doi.org/10.1007/s12024-008-9061-9
https://doi.org/10.1007/s12024-008-9061-9
https://pubmed.ncbi.nlm.nih.gov/19291432
https://doi.org/10.1007/s12024-022-00530-0
https://doi.org/10.1007/s12024-022-00530-0
https://pubmed.ncbi.nlm.nih.gov/36136290
http://doi.org/10.1155/2021/6697478
http://doi.org/10.1155/2021/6697478
PMid:%2033688444


Fatal asphyxia due to large laryngeal granuloma

6-6 Autops Case Rep (São Paulo). 2024;14:e2024496

This study was carried out at All India Institute of Sciences, New Delhi, India.

Authors’ contributions: Ajay Kumar: Autopsy, Manuscript writing. Ravi Rautji: Conceptualization, Manuscript 
writing. Asit Ranjan Mridha: Microscopy findings reporting, Manuscript editing. Chittaranjan Behera: 
Conceptualization, Manuscript writing and Final Editing.

Ethics Statement: The authors retain signed Informed consent obtained from the legally authorized relative 
for publication

Conflict of interest: None

Financial support: None

Submitted on: March 19th, 2024 
Accepted on: April 23rd, 2024

Correspondence 
Chittaranjan Behera 
All India Institute of Medical Sciences, Department of Forensic Medicine & Toxicology 
Ansari Nagar, New Delhi-110029, India 
Phone +91(99)6832-0486  
drchitta75@rediffmail.com

17.	Park SY, Choi HS, Yoon JY,  et  al. Fatal vocal cord 
granuloma after orthognathic surgery. J Dent Anesth 
Pain Med. 2018;18(6):375-8. http://doi.org/10.17245/
jdapm.2018.18.6.375. PMid:30637348.

18.	Lee DH, Yoon TM, Lee JK, Lim SC. Surgical treatment 
outcomes of vocal process granuloma after endotracheal 
intubation. J Craniofac Surg. 2018;29(4):e387-9. http://doi.
org/10.1097/SCS.0000000000004389. PMid:29481512.

19.	Devaney KO, Rinaldo A, Ferlito A. Vocal process granuloma 
of the larynx: recognition, differential diagnosis and 
treatment. Oral Oncol. 2005;41(7):666-9. http://doi.
org/10.1016/j.oraloncology.2004.11.002. PMid:16023983.

20.	Leonard R, Kendall K. Effects of voice therapy on vocal 
process granuloma: a phonoscopic approach. Am J 
Otolaryngol. 2005;26(2):101-7. http://doi.org/10.1016/j.
amjoto.2004.08.010. PMid:15742262.

21.	Martins RHG, Dias NH, Soares CSP, Gramuglia 
ACJ. Treatment of laryngeal granulomas. Int Arch 
Otorhinolaryngol. 2019;23(3):e322-4. http://doi.
org/10.1055/s-0039-1688456. PMid:31360253.

22.	Karkos PD, George M, Van Der Veen J,  et  al. Vocal 
process granulomas: a systematic review of treatment. 
Ann Otol Rhinol Laryngol. 2014;123(5):314-20. http://
doi.org/10.1177/0003489414525921. PMid:24642585.

https://doi.org/10.17245/jdapm.2018.18.6.375
https://doi.org/10.17245/jdapm.2018.18.6.375
https://pubmed.ncbi.nlm.nih.gov/30637348
https://doi.org/10.1097/SCS.0000000000004389
https://doi.org/10.1097/SCS.0000000000004389
https://pubmed.ncbi.nlm.nih.gov/29481512
https://doi.org/10.1016/j.oraloncology.2004.11.002
https://doi.org/10.1016/j.oraloncology.2004.11.002
https://pubmed.ncbi.nlm.nih.gov/16023983
https://doi.org/10.1016/j.amjoto.2004.08.010
https://doi.org/10.1016/j.amjoto.2004.08.010
https://pubmed.ncbi.nlm.nih.gov/15742262
https://doi.org/10.1055/s-0039-1688456
https://doi.org/10.1055/s-0039-1688456
https://pubmed.ncbi.nlm.nih.gov/31360253
https://doi.org/10.1177/0003489414525921
https://doi.org/10.1177/0003489414525921
https://pubmed.ncbi.nlm.nih.gov/24642585

