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Abstract: 

The diagnosis of death due to drowning by conducting post-mortem examination is still a 

challenging task for the forensic experts. Authors in their book, articles mentioned that there is 

presence of fluid in paranasal sinuses in cases of death due to drowning. For conducting this study, 

120 cases were selected from dead bodies subjected to medico legal autopsy at Department of 

Forensic Medicine and Toxicology, Sri Venkateswara Medical College, Tirupathi from July 2023 

to December 2023. Of them, 23 cases were with a history, circumstances, scene of recovery and 

post-mortem findings which are suggestive of death due to drowning. 97 cases were persons dead 

due to other causes of death. The paranasal sinuses are opened in all these cases and looked for the 

presence of fluid in paranasal sinuses. The analysis of their finding showed that there may be a 

strong association with drowning and presence of fluid in paranasal sinus. This study is undertaken 

to understand the prevalence of presence of fluid in paranasal sinuses in cases of death due to 

drowning and death due to other causes.  
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Introduction: 

Bodies recovered from water often present as a difficult problem in forensic pathology. The aim 

of this study was to examine the presence and amount of free liquid in the sphenoid sinus in cases 

of freshwater drowning, and to compare this to the amount found in putrefied bodies recovered 

from freshwater, as well as in putrefied bodies found in an indoor environment [1]. The Objectives 

of the include to minimize the difficulty in diagnosing death due to drowning in the dead bodies 

subjected to post-mortem examination and to find out whether fluid is present in Paranasal sinuses 

in cases of death due to drowning or due to other causes and this study will  help the forensic 
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experts to conclude cause of death in cases of death due to drowning by examining for the presence 

of fluid in paranasal sinuses of the victims recovered from water [2]. 

 

The investigation of drowning-related deaths often involves a multifaceted examination of the 

body to ascertain the cause and manner of death. Among the various forensic indicators scrutinized 

during autopsies, the presence of fluid in the paranasal sinuses—comprising the frontal, maxillary, 

and sphenoid sinuses—holds particular significance [3]. In cases where drowning is suspected, the 

accumulation of fluid within these anatomical cavities serves as a crucial piece of evidence, aiding 

forensic pathologists in reaching informed conclusions [4]. 

 

Drowning represents a complex mechanism of death characterized by the inhalation of fluid, 

typically water, leading to respiratory compromise and, ultimately, asphyxia. When an individual 

is submerged in water, particularly in cases involving submersion for extended periods, water 

ingress into the upper airways, including the nasal passages, is common [5]. This ingress may 

extend further into the paranasal sinuses, resulting in the accumulation of fluid within these spaces 
[6]. 

 

Understanding the dynamics of fluid accumulation in the paranasal sinuses necessitates an 

appreciation of their anatomical relationships and drainage patterns. The frontal sinuses, situated 

within the frontal bone above the eyes, and the maxillary sinuses, located within the maxillary 

bones of the cheeks, are particularly susceptible to fluid accumulation due to their proximity to the 

nasal passages [7]. Conversely, the sphenoid sinuses, positioned deeper within the skull behind the 

nasal cavity, may exhibit variable involvement depending on the circumstances of submersion [8]. 

 

Forensic examination of the paranasal sinuses in drowning cases involves a comprehensive 

assessment aimed at identifying and characterizing any fluid present. Macroscopic examination 

during autopsy allows forensic pathologists to visually inspect the sinuses for the presence and 

quantity of fluid, noting its color, clarity, and consistency [9]. Furthermore, microscopic analysis 

of tissue samples from the sinuses may reveal histological changes indicative of water aspiration, 

further corroborating the diagnosis of drowning [10]. 

 

While the presence of fluid in the paranasal sinuses is a significant finding supportive of drowning, 

forensic investigators must exercise caution and consider alternative explanations. Conditions such 

as sinusitis, trauma, or anatomical abnormalities may also result in sinus fluid accumulation, 

necessitating a meticulous evaluation of the entire forensic context [11]. 

 

In this discourse, we explore the implications of fluid in the paranasal sinuses—frontal, maxillary, 

and sphenoid—in cases of death attributed to drowning. Through a nuanced examination of 

anatomical, pathological, and investigative perspectives, we aim to elucidate the role of sinus fluid 

accumulation as a valuable forensic indicator in the determination of drowning-related fatalities. 
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Material and Methods:  

For conducting this study, 120 cases were selected from dead bodies subjected to medico legal 

autopsy at Department of Forensic Medicine and Toxicology, Sri Venkateswara Medical College,  

Tirupathi from July 2023 to December  2023. Of them, 23 cases were with a history, circumstances, 

scene of recovery and post-mortem findings which are suggestive of death due to drowning. 97 

cases were persons dead due to other causes of death. The paranasal sinuses are opened in all these 

cases and looked for the presence of fluid in paranasal sinuses.  

Results:  

Out of 23 drowned victims who showed positivity, total number of cases showed positive in frontal 

sinus are 04, total number cases showed positive in maxillary sinus are 05 and total number of 

cases showed positive in sphenoid sinus are 14. 17.39% of them showed positive in frontal sinus, 

21.73% of them showed positive maxillary sinus and 60.86%of them showed positive in sphenoid 

sinus. Of the 97 persons who are dead due to other causes, none of them showed positive for this 

finding. 

 

81%
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Discussion 

During drowning, water enters the airways and can penetrate into the sinuses through the nose. 

The paranasal sinuses, including the frontal, maxillary, and sphenoid sinuses, can accumulate fluid 

in drowning cases due to this ingress of water [12]. This accumulation occurs as a result of the victim 

inhaling water, which then travels through the nasal passages and may fill the sinuses [13]. 

The presence of fluid in the paranasal sinuses can serve as an indicator of drowning, especially 

when coupled with other evidence such as water in the lungs (pulmonary edema), froth in the 

airways, and waterlogged appearance of the body [14]. However, it's crucial to interpret this finding 

within the broader context of the forensic investigation, considering other potential causes and 

circumstances surrounding the death [15]. 

Forensic pathologists may examine the sinuses during autopsies to assess the presence and 

characteristics of fluid, helping to support the conclusion of drowning as the cause of death. 

Additionally, imaging techniques like CT scans can also aid in visualizing fluid within the sinuses 
[16]. 

Overall, while the presence of fluid in the paranasal sinuses can be suggestive of drowning, it 

should be considered alongside other forensic evidence to arrive at a conclusive determination of 

the cause of death [17].  

In cases of drowning, the distribution of fluid within the paranasal sinuses can provide valuable 

insights. Typically, the frontal and maxillary sinuses are more likely to contain fluid compared to 

the sphenoid sinuses due to their anatomical position and proximity to the nasal passages [18]. The 

presence of fluid in these sinuses, especially when accompanied by evidence of pulmonary edema 

and water aspiration in the lungs, strengthens the likelihood of drowning as the cause of death [19]. 

During autopsy, forensic pathologists may conduct a macroscopic examination of the paranasal 

sinuses to visually assess the presence and characteristics of fluid. They may observe the color, 

clarity, and quantity of the fluid, which can vary depending on factors such as the duration of 

submersion and the composition of the water (freshwater vs. saltwater). Freshwater drowning, for 

example, may result in clear or slightly turbid fluid in the sinuses, while saltwater drowning can 

lead to more frothy or discolored fluid due to the presence of dissolved salts and debris [20]. 

In addition to macroscopic findings, microscopic examination of tissue samples from the paranasal 

sinuses may be conducted to further corroborate the diagnosis of drowning. Histological analysis 

can reveal cellular changes indicative of water aspiration and inflammation, providing additional 

evidence to support the conclusion of drowning [21]. 

While fluid in the paranasal sinuses is commonly associated with drowning, it's essential to 

consider other potential causes of sinus fluid accumulation, such as infections (e.g., sinusitis), 
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trauma, or medical conditions affecting sinus drainage. Forensic pathologists must carefully 

evaluate the overall forensic evidence, including the circumstances of death, autopsy findings, 

toxicology results, and scene investigation, to differentiate between drowning and alternative 

explanations [22]. 

In summary, the presence of fluid in the paranasal sinuses can be a valuable forensic indicator in 

cases of drowning, contributing to the comprehensive assessment of the cause and manner of 

death. However, its interpretation requires careful consideration of the broader forensic context 

and exclusion of other potential causes of sinus fluid accumulation. 

Conclusion:  

After the completion of my study it was evident that, there is presence of fluid in paranasal sinuses 

in cases of death due to drowning and absence of fluid in other causes of death, in the cases 

subjected to autopsy at Sri venkateswara Medical College, Tirupathi. 

During the study period among the drowned victims, sphenoid sinus showed positive for the 

presence of fluid in 60.86% of cases. From the results it is obvious that in all cases subjected to 

autopsy with the history of drowning and circumstantial facts corresponding to drowning we have 

to open the paranasal sinuses and look for presence of fluid in it. If there is fluid, we can conclude 

the cause of death as death due to drowning or if there is no fluid we have to consider other causes 

of death. 
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