
1 

 

Forensic Entomology and the Estimation of the Minimum Time Since Death in Indoor Cases 

 

Vanin Bugelli, M.D.; David Forni, M.D.; Luciani Alessandro Bassi, M.D.; Marco Di Paolo, M.D.; 

Damiano Marra, M.D.; Scilla Lenzi S, M.D.; Chiara Toni, M.D., Ph.D.; Mario Giusiani, Prof.; 

Ranieri Dominici, Prof.; Mirella Gherardi, M.D.; and Stefano Vanin, Ph.D 

 

 

 

Bugelli V, Forni D, Bassi LA, Di Paolo M, Marra D, Lenzi S, Toni C, Giusiani M, Domenici R, 
Gherardi M, Vanin S. Forensic entomology and the estimation of the minimum time since 
death in indoor cases. J Forensic Sci. 2015 Mar;60(2):525-31. doi: 10.1111/1556-
4029.12647. Epub 2014 Nov 14. PMID: 25400228. 

 

doi: 10.1111/1556-4029.12647 

 

 

 

 

 

 

 

 

 

 

 

 



2 

 

Forensic Entomology and the Estimation of the Minimum Time Since Death in Indoor Cases 

 

Vanin Bugelli,2 M.D.; David Forni,2 M.D.; Luciani Alessandro Bassi,2 M.D.; Marco Di Paolo,2 

M.D.; Damiano Marra,2 M.D.; Scilla Lenzi S,2 M.D.; Chiara Toni,2 M.D., Ph.D.; Mario Giusiani,2 

Prof.; Ranieri Dominici,2 Prof.; Mirella Gherardi,3 M.D.; and Stefano Vanin,1 Ph.D 

 

1Department of Chemical & Biological Sciences, School of Applied Sciences, University of 

Huddersfield, Queensgate, Huddersfield HD1 3DH, U.K. 

2Dipartimento di Medicina Legale, Università di Pisa, via Roma 55, 50100 Pisa, Italy. 

3SC Medicina Legale, AUSL Valle d’Aosta, via Chaligne, 11100 Aosta, Italy. 

 

 

Corresponding author: 

Stefano Vanin, Ph.D. 

Department of Chemical & Biological Sciences, School of Applied Sciences, University of 

Huddersfield, Queensgate, Huddersfield HD1 3DH, UK, stefano.vanin@gmail.com 

 

 

 

 

 

 

 

 

 



3 

 

 

ABSTRACT:  Eight cases that occurred indoors in which the insects played an important role in 

the mPMI estimation are presented. The bodies of socially isolated people and old people living 

alone were discovered in Central Italy between June and November. mPMI ranged from a few days 

to several weeks. Insects were collected during the body recovery and the post-mortem. Climatic 

data were obtained from the closest meteorological stations and from measurements performed on 

the site. Sarcophagidae and Calliphoridae species were present in 75% of the cases with Lucilia 

sericata and Chrysomya albiceps collected in 50% of the cases. Chrysomya albiceps was always 

found in association with Lucilia species. Scuttle flies (Phoridae) were found in 37.5% of the cases, 

confirming the ability of these species in indoor body colonization. We show that if sealed 

environment may delay the insect arrival dirty houses may create the environment where 

sarcosaprophagous insects are already present.  
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In forensic entomology, necrophagous insects are useful in studying post-mortem interval (PMI), 

post-mortem transfer (the movement of a body from one location to another after death), and 

presence of drugs or poisons (1, 2). Many species may be used to estimate the minimum PMI 

(mPMI), according to the stage of cadaver decomposition, body exposure, geographic region and 

season. In particular, the accessibility of a cadaver for insects plays an important role in the 

applicability of an entomological approach. Differences in species composition and in time of their 

arrival on the body have been reported from indoor and outdoor conditions (1-6). For example, the 

scuttle flies (Diptera, Phoridae) have been described as later colonizers of cadavers exposed in the 

field (1), whereas in the case of a dead body found indoors these flies are among the first, if not the 

first, colonizers (5, 6). 

Recently, it has been highlighted that in Central Italy the majority of cases in which forensic 

entomology was required for mPMI estimation concerns bodies found indoors (7). This observation 

underlines the need to pay particular attention to the cadaver-breeding fauna composition and to the 

order of insect arrival, and to detect all the variables that may influence PMI estimation using an 

entomological approach in this environment. 

In this article we present eight cases that occurred indoors in which the entomological evidence 

played an important role in mPMI estimation (Table 1). The bodies were discovered in the coastal 

area of Tuscany (Central Italy), in a sort of corridor 40 km long and 20 km large between the sea 

and the hilly area. Cases were discovered between June and November and the estimated mPMI 

ranged from few days to several weeks. Socially isolated people, drug or alcohol addicts or old 

people living alone were situations represented among the cases reported. 

It is worth mentioning that, due to the geographical position, these data play an important role in 

understanding the phenomena of species occurrence on cadavers and species spread, that can also 

be influenced by climate change and globalization, as in this case for Megaselia scalaris (Loew) 
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and Chrysomya albiceps (Wiedemann). In a world without borders, in every area reached by 

humans, new species have been imported from other regions. Introduction routes are largely 

associated with movement of people and cargo in connection with industrial and tourism operations 

(8, 9). 

The aims of the present article is to give a general vision on several aspects related with the use of 

the entomological approach in the mPMI estimation in indoor cases that are often underestimated or 

not considered. In particular we focused our attention on the following aspects: accessibility, 

microclimate, hygienic condition, drugs and the activity of other insects in order to evaluate their 

contribution in the mPMI estimation in a indoor context.  

  

Cases Studies 

Cases 1, 4, 5, 8 were autopsied in the Institute of Forensic Medicine in Pisa, whereas cases 2, 6, 7 at 

the autopsy chamber of the Livorno cemetery and case 3 at the autopsy chamber of Viareggio (Tab. 

1). Insects (eggs, larvae and adults) were collected from different body parts, both at the moment of 

the body recovery and during the autopsy, following the standards and guidelines proposed by the 

European Association of Forensic Entomology (10). In most of the cases some immature specimens 

were killed in hot water and stored in 70% alcohol, and some were reared in the laboratory to 

identify them at the adult stage. Larvae were kept in small containers in a thermostatic room (24.0 ± 

1.0 °C, light: dark 14:10) and fed on rotten minced meat. The insects were identified from 

morphological features, using specific identification keys (11-14). Zoological nomenclature follows 

Minelli et al. (15). Climatic data were obtained from meteorological stations located not farther than 

2 km from the discovery site and from measurements performed at the site. Toxicological tests were 

performed on 1g of tissue or larvae using GC/MS (gas chromatography/mass spectrometry). 
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Case 1 

On the 28th of June 2009, a seventy year old male corpse was found in his house in Pisa. He was 

lying on the floor, between the bed and the sofa. He was wearing a shirt, undershirt, blue jeans and 

underpants. Doors and windows were closed and the house was described as messy and dirty. 

Average temperature, recorded from the closest meteorological station in the city of Pisa during the 

week before the body discovery was 26.4 ± 1.0 °C with a maximum peak of 28.0 °C, no rain was 

recorded during the same period. This temperature was used in order to estimate the larvae 

development time.  

The body was in active decay stage. External examination of the body showed large areas of skin 

slippage on the thorax and on the upper limbs. The head and the neck presented black-brown 

discoloration areas. No sign of injury was observed. The cause of death was natural and was 

defined, on histological evidence, as an ischemia on sclerotic myocardium.  

Entomological evidence was collected during the autopsy performed on July 1st (the body had been 

maintained at 18°C for 24h (period of observation) and for 47h at 4°C before the autopsy). Fly eggs 

and larvae were present on the neck area and inside the oral cavity. Maggots were also present in 

the right armpit. Larvae were identified as Lucilia sericata (Meigen) (LII, LIII, LIII postfeeding 

15.1 ± 0.3 mm, N=7) and Sarcophaga sp. (LIII, LIII postfeeding 18.5 ± 1.3 mm, N=3). 

The deceased male lived alone and was known to be an alcohol abuser who did not often have 

interactions with his family. He had not been seen for 6 days. 

In order to estimate mPMI using the entomological evidence, the size of L. sericata larvae was 

compared with the available data published by Grassberger and Reiter (16). 

Postfeeding larvae belonging to flesh flies (Sarcophagidae) were also collected from the body. 

Sarcophagidae are distributed worldwide, although their number decreases rapidly with latitude 

(17). The most important genus from a forensic point of view is Sarcophaga Meigen with about 800 

species worldwide (17). The species of the genus Sarcophaga are not easy to identify and limited 
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data concerning their development are available. In Italy, three species have been reported on 

cadavers: S. carnaria (Linnaeus), S. haemorroidalis (Fallén) and S. argyrostoma (Robineau-

Desvoidy), erroneously identified as S. protuberans Pandelle (18-20). Developmental data, recorded 

in laboratory conditions, have been published for Sarcophaga shermani Parker, S. bullata Parker, S. 

cooleyi Parker, S. argyrostoma and S. haemorrhoidalis (21-23). In addition, developmental data 

collected in the field are available for S. haemorrhoidalis (24, 25). As suggested by Amendt et al. 

(10) the use of data of co-generic species can give only an approximate estimation of PMI, and has 

to be used with appropriate caution. Using the published data, as previously indicated, we estimated 

a time of colonization of 4-5 days for Sarcophaga larvae, comparable with the one obtained from L. 

sericata (3.5-4.5 days). Entomological evidence allows us to estimate the beginning of the 

colonization to be 4-5 days. This result is in agreement with other evidence obtained later by the 

investigator indicating a PMI of 5-6 days. The difference between this information and the 

colonisation time is one day. The colonisation time does not take into account the time required for 

flies to reach the body, in this specific case the time is one day and can be explained by the sealed 

condition of the environment in which the body was found. 

 

Case 2 

On the 7thof July 2009, the dead body of a 37 year-old man was found supine on his bed. He was 

wearing underpants and a shirt. Several pills and a laptop, switched off, were found on the bed, next 

to the body. All the windows of the apartment were open and the light was switched on. 

The corpse was in active decay stage; the face was swollen, showing black discoloration, eyes 

bulging and tongue protrusion. The abdomen was markedly bloated and large areas of skin slippage 

were present on the legs, arms and on the back. No injuries were detected. The man was known to 

be a drug abuser but no presence of drugs or other chemicals were detected at the toxicological 

analysis. The cause of death was presumed natural. 
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The entomological evidence was collected during the body recovery and the autopsy. Several egg 

masses were present on the feet and the legs whereas larvae were collected from the neck area, the 

face and the genitalia. The larvae were identified as belonging to the species Lucilia sericata (LII, 

LIII 12.5 ± 0.7 mm, N=31), Chrysomya albiceps (LII 6.4 ± 0.3 mm, N=5) and Sarcophaga sp. (LIII 

16.5 ± 0.5 mm, N=12). 

Using the temperature data collected from the closest meteorological station, corrected by the 

indoor records (temperature at the body recovery, 6 records, Hanna Checktemp Electronic 

thermometer), an average temperature of 25.4°C was used for mPMI evaluation. Developmental 

data published by Grassberger and co-workers (16, 26), allowed the estimated time of development 

to be 2.5 days for the larvae of L. sericata, and 2 days for Ch. albiceps. The entomological evidence 

suggested mPMI as the morning of 5th July. The death probably occurred during the night between 

the 4th and 5th of July, as confirmed by other investigative elements, in fact the person has been seen 

alive 3 days before the body recovery. 

 

Case 3 

On the 24th of August 2009, the body of a 36 year-old woman dressed in a nightgown, brassiere and 

underwear was found in her house. Doors and windows were closed. The body was found on the 

floor near the door. This woman was seen alive 5 days prior to the body being discovered. The body 

was in active decay stage with large areas of skin slippage. The skin showed discoloration on the 

hands and the face and marbling on limbs and thorax. Widening of nasal and oral orifices was 

observed, with dehydration of lips and nostrils: a lot of larvae were present in both cavities.  

Lucilia sericata flies were collected from the room where the body was found. Larvae of L. sericata 

(LII, LIII max length 16.5 mm (larvae on the oral cavity), mode 13 mm (larvae on the neck), 

Chrysomya albiceps (LII, LIII max length 12.0 mm (few larvae on the face), mode 8.0 mm (larvae 

on the neck) and Sarcophaga sp. (LIII max length 20.5 mm, mode 16.0 mm) were present mainly 
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on the face, oral cavity, on the nape of the neck and on the hair. The amount of larvae present on the 

body was not enough to be considered masses able to affect the temperature. Toxicological tests 

were performed on the gastric content, liver and kidney tissues and on Lucilia larvae. The results, 

reported in Table 2, revealed the presence of cocaine, methamphetamine, and tricyclic 

antidepressants on all the considered samples, whereas barbiturates were detected only from the 

gastric content. The larvae were positive for all the substances, except barbiturates, with a 

maximum concentration ratio (tissue vs larvae) for cocaine and a minimum for tricyclic 

antidepressants. This result is consistent with the localization of the larvae on the body, mainly 

feeding on the oral and nose mucosae. Cocaine is usually taken by oral or nasal consumption and 

can remain attached to the mucosae, in contrast tricyclic antidepressants are pills absorbed at the 

gastro intestinal level. 

The woman suffered from depression and was being treated with tricyclic antidepressants. This 

chemical was effectively found in a therapeutic concentration, at the toxicological examination 

together with cocaine metabolites. Based on the drug concentration cause of death was identified as 

acute poisoning of cocaine in a person on tricyclic therapy. The time since death was estimated as 

3-5 days. Moreover it is worth mentioning that some larvae of L. sericata were oversized when 

compared with the available developmental data of larvae that feed on drug free tissues. This 

evidence indicates the effect of cocaine on the larvae. Particularly on those found on the facial area. 

The effect of drugs on larval development was reported by several authors as recently summarized 

by de Carvahlo (27). In particular, Goff and co-workers (28) described an increase in the rate of 

development in larvae feeding on lethal or twice-lethal cocaine dosages. In this case the agreement 

between the entomological PMI estimation and the circumstantial data could be affected by the drug 

effect on the larva development. This increased developmental rate can induce a larval age 

overestimation. The mPMI estimate on the entomological evidence was 3-5 days whereas the 

woman was seen alive 5 days before the body discovery. This difference (delay of 1-2 days) is 
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related with the sealed environment in which the body was found. In this case mode was used 

because the particular distribution of the larval size in the analysed sample indicated several further 

ovipositions. 

 

Case 4 

At the end of October 2009 the body of a 66 year-old woman, seen alive 3 weeks before, was found 

in her house. The body was lying on the floor, completely clothed. Doors and windows were closed.  

The temperature at the closest meteorological station indicated an average for the month before the 

body discovery of 16.5 °C, with a minimum of 12.3 and a maximum of 21.4°C. The house was 

described as neat except for damages that had been caused by a cat observed in the kitchen. The cat, 

in poor condition, was found inside the house at the moment of the body discovery. The body was 

in an active decay stage with green-discoloration on the face, limbs and back.  

Entomological evidence was collected during the autopsy. Dipterans, at different developmental 

stages, were present on the body and on the clothes. Several pupae of the scuttle fly Megaselia 

scalaris were present on the hair, and on the clothes. The majority of the larvae were collected from 

the anal region. Several larvae were present also on the back and on the clothes. The larvae were 

identified as the last instars of development of Lucilia illustris (Meigen) (LIII, LIII postfeeding), 

Chrysomya albiceps (LIII) and Sarcophaga sp. (LIII). In addition few puparia and adults of 

Calliphora vicina Robineau-Desvoidy were collected from the clothes, as well as puparia of Lucila 

illustris.  

Using the data available for C. vicina and Ch. albiceps a mPMI of 13-27 days was estimated. 

Whereas the data available for M. scalaris indicated a mPMI of 21 (18-23) days. The best candidate 

in mPMI estimation, was M. scalaris (last time seen alive 21 days before the body discovery) as 

already demonstrated by Reibe and Medea (5) and confirmed by preliminary experiments carried 

out indoors using pork flesh during fall 2009 in North Eastern Italy. These flies can reach the body 
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earlier than other larger flies due to their small size and presence inside the house (5). The 

colonization by Megaselia of a body in the first decomposition stage is facilitated by the presence of 

bleeding from lesions or, as described further on (case 6), by poor hygienic conditions (35). 

 

Case 5 

In July 2010 the body of a 45 year-old man was found in his apartment that was described as messy 

and dirty. Doors and windows were closed. The body was lying on the floor, wearing jeans, T-shirt 

and without shoes. Signs of poor personal hygiene were evident on the body. At the body 

examination an ante-mortem cachectic (not voluntary loss of weight, muscle atrophy) condition was 

observed; the body was in a fresh stage of decomposition, with greenish discoloration of the 

abdomen and in orbital and oral regions. Death was caused by a long, continuous condition of 

malnutrition. 

The arms and the legs showed irregular areas of superficial skin loss and abrasions (scratch-type 

lesions as reported by Campobasso et al., 34) caused by the feeding activity of Crematogaster 

scutellaris (Olivier) ants (Fig. 1) as observed during the body recovery. Larvae of Sarcophaga sp. 

were collected from the oral cavity, the nostrils and the eyes, whereas egg masses, not identified, 

were detected on the upper eyelashes, beard and anal regions. Sarcophaga larvae were in active 

feeding III instars (15.9 ± 0.9 mm, N=20). The indoor temperature was measured as 24 ± 0.5°C. 

The minimum time of colonization was estimated at 2 days (see case 1), which is consistent with 

other tanathological and investigative evidence (last time seen alive: 48h before the body 

discovery). 

The entomofauna found on the body was very simple, being composed only by Sarcophaga larvae 

and adults of the ant Crematogaster scutellaris: we cannot exclude a role of this species in the 

removal of eggs or early stage larvae of other species as previously reported (29-32). This small 

size species is typical of a forest environment, particularly oak and pine forests of the 
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Mediterranean areas, but recently has been reported also from Central Europe (33). It has never 

been reported from human dead bodies, to our knowledge, but it has been reported as predator of fly 

maggots and as cause of skin lesions on pig carrions (32). Two kinds of ant-provoked lesions were 

detected on the skin, the first ones being the classic irregular, serpiginous, scalloped areas, whereas 

the second ones consisted of small white papulae (Fig. 1), never reported before in human cases 

(34). 

 

Case 6 

At the end of August 2010 the body of a 60 year-old man was found dead in his apartment. He was 

lying on the bed in a semi-seated position. All the windows of the flat were closed, apart from the 

window of the bedroom that was open, with the shutters closed except for a fissure of 20cm. In 

addition, there was a fabric curtain inside the window. The apartment was messy, dirty and no 

electricity and water were available. The temperature at the moment of the body recovery was 

28°C. No injuries were observed. The body was in initial active decay stage, with marbling, 

greenish discoloration and skin slippage. The genital area was smeared with faecal material. He had 

been seen alive 2 days before. Entomological sampling was performed at the body discovery and 

during the post-mortem performed a few hours after the body discovery. 

Eggs masses, not identified at the species level, were present on the ear region and on the scrotum, 

whereas larvae of Sarcophaga sp. were observed on the face and on the body. In addition, small 

white-brown pupae of Megaselia scalaris were sampled on the chest and on the genitalia (Fig. 2). 

On the scrotum, where several M.scalaris pupae were collected, a 4-5 cm ulcer was present. Small 

dipterans walking and jumping on faeces were observed but not collected.  

The cause of death was natural and an ischemical heart attack was hypothized based on a 

precordialgia (precordial pain) previously referred. The developmental stage of Sarcophaga larvae 

indicates a minimum time of colonization of 1-2 days, whereas the presence of M. scalaris pupae 
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suggests a time of colonization of about one week (6-8 days). The dead person was alive two days 

before the body was discovered. These data are in agreement with mPMI estimated by using 

Sarcophaga larvae developmental stage, whereas data concerning M. scalaris pupae are consistent 

with a myasis, occurring several days (almost 5) before death. This event is supported by the 

general/hygienic conditions, of the living person and of his apartment. M. scalaris myasis on 

humans and animals have been reported by several authors and summarized by Disney (35). 

 

Case 7 

At the end of October 2010, the dead body of an old man was found in his house. The doors and 

windows were closed and the heating was switched on. The body was found on the floor of the 

bathroom clothed with a shirt. Other clothes had been tidily placed on the bath edge. The 

temperature in the bathroom was 16.0 ± 0.5°C and the light was switched on. Temperature average, 

of the month before the body discovery, as recorded by the closest meteorological station was 15.8 

± 2.3°C. The body was in active-advanced decay with skeletonised areas on the head and on the 

upper portion of the thorax, with black discoloration of the face, and a leathery skin appearance in 

other body regions. 

Pupae and empty puparia of Lucilia sericata and Chrysomya albiceps were present in different 

places in the bathroom especially in the bath and alongside the walls. Larvae of L. sericata and C. 

albiceps were collected from the side of the face that was in contact with the floor. Several living 

flies were on the ceiling light whereas several dead flies were present on the floor. Flies were 

identified as L. sericata and Ch. albiceps. Coleopterans belonging to Necrobia rufipes (De Geer) 

species were observed on the thorax tissues and pupae of Megaselia scalaris were sampled from 

hair. 
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The cause of death was not identified due to the advanced decomposition stage of the body. The 

entomological approach indicates that colonisation by calliphorids had taken place at least 4-7 

weeks before the body discovery (10, 16, 26), whereas phorids indicated a time between 25 and 43 

days (36). No information about the last time in which the man had been seen alive was available.  

 

Case 8 

At the beginning of November 2010, the cadaver of a 43 old man was found in his house. He was 

lying on the floor, between the bed and an armchair. Doors and windows were open, the house was 

described as messy and dirty, and the heating was switched off. The body was in a fresh stage. No 

sign of injury was observed. He had been seen alive one day before the body recovery. 

During the body recovery a hypodermic larval mass (length of the larvae: 3-4 mm) was identified 

on the right hip, and eggs were observed on the left ear. In addition, several larvae were collected 

from the anus during the autopsy. 

Larvae and eggs were raised in laboratory conditions and identified as Calliphora vicina. 

After toxicological examination of the blood, urine, liver and kidney (positive for morphine, 

methadone, EDDP, negative for cocaine, cannabinoids, amphetamine, barbiturates, benzodiazepine, 

tricyclic antidepressants) the cause of death was established as intravenous narcotism. No 

environmental temperature was collected at the body recovery site. The minimum time since 

colonization was approximate using the external data (open windows and doors and no heating in 

the house) and experimental data, it was estimated at about one day, confirming the circumstantial 

evidence.  

In this case only C.vicina was found. It is a synantropic species typical, in Europe, of the colder 

seasons, particularly spring and autumn (37).  
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Conclusion 

In the investigated area only one outdoor case was studied in the same period (June 2009- 

November 2011) using the entomological approach. As previously reported (7), the majority of the 

cases in Italy in which forensic entomology is used in mPMI estimation concerns indoor cases, 

often related with socially isolated people, drug or alcohol addicts or old people living alone (Tab. 

1).  

In the reported cases Sarcophagidae and Calliphoridae species were present in 75% of the cases 

with Lucilia sericata and Chrysomya albiceps collected in 50% of the cases. Sarcophagidae were 

not identified at species level due to the lack of taxonomical studies concerning the larvae of this 

taxon that plays an important role in body colonization.  

Chrysomya albiceps, whose larvae are predators at the III instars, was always found in association 

with Lucilia species (L. sericata, L. illustris). Scuttle flies (Phoridae) were found in 3 cases (37.5% 

of the analysed cases), confirming the ability of this species in indoor body colonization. The same 

percentage (36%) of M. scalaris in indoor cases has been reported by Goff (38) that published a 

comparison between indoor and outdoor colonisation. This kind of analysis has not been carried out 

in this study because of the small number of outdoor cases in the investigated region. 

In one case M. scalaris was the cause of myasis which occurred several days prior to death. The 

estimation of the time of the beginning of a myasis can be important, from a forensic point of view, 

in the definition of the period of neglect, particularly in elderly people (39). The effect of drugs on 

larvae development was evident in one case; this underlines the need of an even greater attention in 

estimating mPMI using an entomological approach in cases where drug consumption may be 

hypothised. The toxicological analyses carried out on the larvae allowed the identification of all the 

drugs found on the body except for barbiturates, identified only in the gastric content. 
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The seasonal specificity of the flies was confirmed (Calliphora: autumn; Lucilia: summer) and it is 

an important instrument that can be used to estimate the season when death occurred in old cases 

(40).  

In addition, it is worth mentioning that ants can produce postmortem injuries on the body also in 

indoors cases, but they can also remove maggots, with an ensuing effect on mPMI estimation.  

In three cases the mPMI estimated by the entomological approach was shorter than the estimation 

from other evidence. In two of these cases the windows and the doors were closed whereas in one 

case they were open. In the other cases, where other evidence for the mPMI estimation was 

available, no significant differences were detected between the different analyses although windows 

were closed. If the sealed environment may delay the insect arrival, the messy and dirty houses may 

create the environment where sarcosaprophagous insects are already present when the death occurs. 

In this case the expected delay in the insect arrival does not take place.  

In the presented cases we observed big differences in the availability of temperature data collected 

on the body recovery site or on the possibility to reconstruct the thermal history of the environment 

using data loggers. When temperature data collected in loco were not available we used the data 

from the closest meteorological station.  

Particular attention has to be paid in indoor cases when the entomological expertise is requested. In 

fact, several additional variables, usually not present, or rarely present outdoors have to be 

considered. The main points that have to be considered for a correct application of the 

entomological approach in indoor cases can be grouped as reported in the following list. 

-Accessibility: the close environment affects both the fauna composition and the order of arrival on 

the body. This can be due not only to the reduced space for the insect arrivals, but also due to the 

presence inside the houses of a specific entomofauna.  

-Microclimate: temperature and humidity are buffered in indoor environments, in addiction, in the 

case of the presence of a heater or if air conditioning is switched on the conditions are constant and 
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more reliable with the experimental data (recorded in constant temperature) for insect development. 

This observation is supported by the results of studies performed in Germany (6) showing that, in 

general, the indoor temperature is slightly higher compared with the outdoor and that the indoor 

temperature excursion is strongly reduced if compared with the external data. 

-Hygienic condition: the poor hygienic condition of the place in which the body lies, plays an 

important role because populations of different flies, associated with decomposing substances or 

faeces, can be already present (eg.: Sarcophaga, Megaselia, etc). These species can colonise the 

body immediately after death (as demonstrated in cases 1, 5). 

-Drugs: Personal observations indicate that a large number of deaths or suicides, by overdose or 

medicaments, happens indoors. Drugs can modify the developmental rate of the larvae breeding on 

empoisoned tissues. This alteration depends on the kinds of drugs and on the species. 

-Other insect activity and predation: often the feeding activity of ants on indoor cases is 

underestimated, despite the fact that these insects may be present and very active in an indoor 

environment. 
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Figure Legends   

 

FIG. 1—Crematogaster scutellaris in the defensive behaviour. The arrow indicates a small white 

papula, caused on the skin by the feeding activity of this species (scale bar: 3 mm). 

 

FIG. 2—Insects found on the scrotum: E=eggs (not identified), L=young larvae of Sarcophaga sp. 

(Sarcophagidae), P=pupae of Megaselia scalaris (Phoridae). The presence of M.scalaris pupae 

indicated a myasis occurred few days before the death. 
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TABLE 1—Most relevant information of the analyzed cases (NA: not available; AcD: active decay; AdD: advance decay; B: Bloated; F: Fresh; S: 

skeletonisation; A: adults; E: eggs; LI: larvae I instars; LII: larvae II instars, LIII: larvae III instars; LIIIpf: larvae III instars postfeeding; P: 

pupae; Pu: empty puparia; ExD: experimental data). 

 

Case Last seen Body 
discovery 

Scene  

 

Body  Collected insects 
(developmental 
state)  

Crime scene 
temperature   

Average 
temperature from 
the closest 
Meteorological 
station (°C) 

Temperature 
used for the 
colonization time 
estimation 

(°C) 

mPMI  

Estimation 

(days) 

mPMI 
from other 
evidence 

(days) 

Data used for the 
estimation of the 
insect age 

(days) 

Toxicologi
cal/social 

observatio
ns 

1 22.VI.09  28.VI.09 Windows 
and 
doors 
closed 
messy 
and dirty 

AcD  Lucilia 
sericata*(LII, 
LIII, LIIIpf) 

Sarcophaga 
sp.* (LIII, 
LIIIpf)  

NA 22.2±1.8 

min 13.0 

max 28.0 

 

22.2±1.8 4-5  5-6 16, 21-25 Alcohol 
abuser 

2 04.VII.09  07.VII.09 Windows 
open, 
lights on, 

ordered 
and clean 

B/AcD  Lucilia 
sericata* (LII, 
LIII) 

Chrysomya 
albiceps* (LII) 

Sarcophaga sp. 
(LIII) 

~25 25.3±0.5 

min 20.0 

max 30.0 

 

25.4±0.7 2-2.5  3 16, 26  Drug 
abuser, 
living 
alone 
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3 19.VIII.09  24.VIII.09  Windows 
and 
doors 
closed, 

ordered 
and clean 

AcD Lucilia 
sericata* (LII, 
LIII) 

Chrysomya 
albiceps* (LII, 
LIII) 

Sarcophaga sp. 
(LIII) 

NA 26.1±0.7 

min 18.0 

max 33.7 

 

26.1±0.7 

 

3-5  5 16, 22, 26 Drug 
abuser 
 

4 ~20.X.09  29.X.09  Windows 
and 
doors 
closed, 

ordered 
and clean 

AcD Calliphora 
vicina*(Pu) 

Lucilia illustris 
(LIII, LIIIpf, 
Pu) 

Chrysomya 
albiceps*(LIII) 

Sarcophaga sp. 
(LIII) 

Megaselia 
scalaris*(P) 

NA 16.5±2.2 

min 12.3 

max 21.4 

 

16.5±2.2 

 

13-23  NA 26, 36, 41, 
ExD 

Elderly, 
living 
alone 

5 11.VII.10 11.VII.10 Windows 
and 
doors 
closed, 

messy 
and dirty 

F Sarcophaga 
sp.* (LIII) 

Crematogaster 
scutellaris (A) 

24.0±0.5 26.0±0.5 

min 20.0 

max 32.0 

24.0±0.5 2 2 21-23 Drug 
abuser 
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6 25.VIII.10 27.VIII.10 Windows 
partially 
open 
doors 
closed 

messy 
and dirty 

B Sarcophaga 
sp.* (LIII)  

Megaselia 
scalaris*(P)  

28.0±0.5 24.0±0.5 

min 18.0 

max 29.0 

26.0±0.5 1-2§ 

  

2 21-23, 36, 
ExD 

Elderly, 
living 
alone 
with 
social 
problem 

7 NA 27.IX.10 Windows 
and 
doors 
closed 

Heater 
and light 
on, 

ordered 
and clean 

AdD/S Lucilia 
sericata*(LIII, 
P, Pu) 

Chrysomya 
albiceps*(LIII, 
P, Pu) 

Megaselia 
scalaris*(P) 

Necrobia 
rufipes (A) 

 

16.0±0.5 

 

15.8±2.3 

min 11.0 

max 29.0 

16.0±0.5 

 

25-49 NA 16, 26, 36, 
ExD 

 

Elderly, 
living 
alone 

8 NA 02.XI.10 Windows 
and 
doors 
open,  

Messy 
and dirty,  

no heater 

F Calliphora 
vicina*(E, LI, 
LII) 

~14 14.5±0.5 

min 11.0 

max 19.0 

14.5±0.5 

 

1 1 41, ExD 

 

Drug 
abuser 

§ In this case M.scalaris indicated a time of development of 6-8days. This observation supports the hypothesis of a myasis occurred several days before the death. 
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TABLE 2—Toxicological analysis of the tissues and larvae from case 3. The dead body of a woman, known to be a drug abuser, has been found in her apartment with windows 

and door closed. One gram of different tissues and larvae were tested with Immunochemical kit (Roche). The positive results were confirmed by GC/MS. 

  Cocaine 

(ng/mg) 

Methamphetamine 

(μl/ml) 

Barbiturates 

(μl /ml) 

Tricyclic 

antidepressants 

(μl /ml) 

Liver 208 243 nd 1250 

Kidney 195 164 nd 1650 

Gastric content 112 314 360 2952 

Larvae 851 238 nd 186 

 
 
 

 


