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ABSTRACT
Exhumation means legal digging a dead body out of a grave buried in a legitimate fashion done by the court order under section 176 CrPC, not applicable to retrieval of dead bodies buried by criminals illegally. Exhumation is done for a number of reasons including determination of cause of death and establishment of identity in unnatural deaths. The present study was aimed to collect data of 32 exhumed cases conducted through KEMU by the judicial orders during 2011-13 and to evaluate the success rate of exhumation on the basis of morphological and toxicological findings. There were 25 males (78.1%) and 7 females (21.8%) showing male preponderance during third decade of life. The interval between burial and exhumation was within six months in 28 cases (87.5%) revealing a mean postmortem interval of 6.9 months. In the present study, the cause of death at exhumation could be clearly determined in 13 cases (40.6%) on the basis of fracture of bones or poisoning while in 19 cases (59.3%), it remained undetermined. Manner of burial and postmortem interval are major determining factors of the possible outcome of exhumation.
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INTRODUCTION
The digging up of a buried body is called exhumation or disinterment. Exhumation is a Latin word. It is composed of two words; ex meaning "out of", and humus, meaning "ground". Thus the word literally means "out of ground". It means authorized digging out of the coffin of a dead person from his grave in order to establish his cause of death or to decide upon some other relevant facts such as the person's identity.(1,2,3)


Exhumation must be differentiated clearly from the retrieval of a body clandestinely buried by the criminals. Retrieval of such a body is NOT exhumation. It is simply unearthing of the body buried illegally and in a criminal fashion by some criminal elements. Unlawful burials involve bodies not found buried in a cemetery and are the result of an individual or group trying to conceal or dispose of a body.(4,5) 


In Pakistan , a proper exhumation can only be done by the judicial orders of a magistrate under section 176 of Criminal Procedure Code (Cr.P.C.) and Police Rules 1934 while retrieval of an illegally buried body can be done even by the police under section 174 Cr.P.C. (6,7)


In our country like India, statute law is silent about time limit to conduct exhumation but in some countries like France, time limit is 10 years and in Germany it is 30 years. (3, 8) 


Exhumation is done mostly for the determination of cause of death if death has occurred in suspicious circumstances. It is illegal and immoral to disturb human remains without lawful authority. The next-of-kin of the deceased should normally put forth application to the relevant legal authority for exhumation. They apply to DCO or Session Judge through local police. A medical board is constituted with the orders of magistrate. Exhumation is carried out by the nominated medical examiner, in the presence of magistrate while police is responsible for making the required arrangements for exhumation in the grave yard. (7,8) This applies to both bodies and cremated remains buried beneath the ground level. 


Exhumation is done with some definite objectives under the order of appropriate authority (4) The objectives of disinterment are to uncover previously undocumented evidence that, for some reason, had not been retrieved before burial (9) for the purpose of: 

i)
Identification, to confirm the individuality for any criminal or civil purpose arising after the burial. 

ii)
To establish the cause of death: when any foul play is suspected, exhumation may be ordered depending upon the public demand or request by the relatives. 

iii)
For second autopsy when the first autopsy report is being challenged or is ambiguous. 


However there are so many other religious, cultural and social reasons on basis of which exhumation is carried out in different parts of the world. (4)


Success regarding finding cause of death depends upon condition of corpse at the time of exhumation and the time duration lapsed since death. Nasib. R. Awan says in his book that the cause of death lay in the vital organs or systems composed of soft tissues. When a soft tissue has been affected adversely by advanced decomposition, no definite opinion about the cause of the injury and nature of wound whether it is ante mortem or post mortem ,can be expressed with certainty.(8,10)Forensic experts are sometimes asked by the authorities or lawyers about the usefulness of the result of the proposed exhumation. Certainly the balance between the potential advantages must be weighed against the cost ,publicity and distress to the relatives that might be caused. (4,8,10)
MATERIAL AND METHODS

The present retrospective study was conducted over a period of 3 years from 2011 to 2013 at KEMU ordered by Judicial Magistrate, Lahore. During the said period, total 32 exhumations were carried out in Lahore. It includes all cases of primary examination buried in legitimate fashion in graveyards. Data was collected from the applications of the aggrieved to the authority history of the cases, autopsy findings, police and magistrate inquest papers and chemical reports. Cases were studied thoroughly in Forensic Medicine Department KEMU.The findings pertinent to number of cases, age, sex, time interval lapsed between burial and exhumation, soft and hard tissue findings were recorded on predesigned printed pro forma.Data thus collected was tabulated and statistically analyzed on SPSS version 18 .

OBJECTIVES
Objective of the study was to evaluate the success rate for determination of cause of death on the basis of postmortem findings of exhumation.

RESULTS

During the study period, total 32 exhumations were carried out in Lahore through KEMU. There were 25 (78.1%) male cases and 7(21.8%) female cases showing maximum incidence during 3rd decade. 26 cases were exhumed after burial during 2-12 months, 3 cases within one month, and one case after more than one year. The mean post mortem interval was 6.9 months.27 cases were in advanced stage of putrefaction, 3 in moderate stage and 2 were completely skeletonized.Cause of death was established in 13 cases out of 32 cases. In 23 %cases cause of death was fracture of skull bones and 77% cases were caused by poisoning. In 22 cases depth of grave was more than 4 feet while in 10 cases depth was less than 4 feet. All bodies were wrapped in a white shroud with a chatai piece underneath the body. Damp and marshy soil was noted in 8 graves and dry soil in 24 cases.

Table 1: Age and Sex distribution of exhumed cases (n=32)
	Age Group
	No. of Exhumations
	Male
	Female

	New born to 12 months
	0
	0
	0

	1 – 10 years 
	1
	-
	1

	11 – 20 years 
	3
	3
	0

	21 – 30 years 
	17
	13
	4

	31 – 40 years 
	9
	7
	2

	41 – 50 years 
	0
	0
	0

	51 – 60 years 
	1
	1
	0

	> 61 years 
	1
	1
	0

	Total
	32
	25
	7


Table 2: Incidence of determination of cause of death in exhumed cases n=32
	Fate
	Number of cases
	Percentage
	Cause of death

	Determined
	13
	40.6%
	Fracture of Skull bones
	3
	23%

	
	
	
	Poisoning
	10
	77%

	Not determined
	19
	59.3%
	


Table 3: Factors affecting postmortem findings in exhumed cases n=32
	1.
	Time Interval between burial and exhumation
	0-1 month
	3
	9.3%

	
	
	2-6 months
	25
	78.1%

	
	
	7-12 months
	1
	3.1%

	
	
	More than one year
	3
	9.3%

	2.
	Depth of Grave
	Less than 4 feet
	10
	31.2%

	
	
	More than 4 feet
	22
	68.7%

	3.
	Stages of Putrefaction
	Initial
	Nil
	0%

	
	
	Moderate
	3
	9.3%

	
	
	Advanced
	27
	84.3%

	
	
	Skeletonized
	2
	6.2%

	4.
	Soil
	Damp, Marshy
	8
	25%

	
	
	Dry
	24
	75%

	5.
	Shroud
	All wrapped
	32
	100%


DISCUSSION
The digging up of a buried body is called exhumation or disinterment, and is generally considered sacrilege or taboo by most cultures that bury their dead. Legally interred bodies are burials which have been approved by the authorities and which are buried in a cemetery. Unlawful burials on the other hand involve bodies not found buried in a cemetery and are the result of an individual or group trying to conceal or dispose of a body. (5) 


Despite all cultures and religious barriers, exhumation is carried out throughout the world due to various reasons. The commonest reason for exhumation globally is medico-legal, i.e., if an individual dies in suspicious circumstances, the police may request exhumation in order to determine the cause of death. However there are so many other religious cultural and social reasons on basis of which exhumation is carried out in different part of the world.(9) These may include

1. Identification of the deceased for various purposes, including burial of the wrong body inadvertently or by fraud, settling of inheritance, etc. 

2. When the site of a graveyard is moved e.g. for redevelopment. 

3. When the relatives wish to relocate the grave for some reasons

4. For historical reasons: Looking at nutrition and disease in previous generations. 

5. For re-establishing the cause of death.

6. Exhumation for reburial (for emotional reasons).

7. To check an accuser’s story. 

8. At the request of family to recover an object placed inadvertently with the remains. (1,4)

Sometimes the remains of the Venerable or the Blessed are exhumed to ensure their bodies lie in their correctly marked graves. Such grave sites become places for devotees to gather, and also to collect relics. In some cultures, remains may be exhumed and reburied en masse when a cemetery is relocated, once local planning and religious requirements are metallic.


There have been instances in history when notable individuals are exhumed to answer historical questions. Many Ancient Egyptian mummies have been removed for study and public display. Exhumation also enables archaeologists to search the remains to better understand human culture. Contrarily, in some cultures exhumation is forbidden as in Jewish law. (12)

Before an exhumation, the question of its possible success usually arises because of apprehensions whether morphological or toxicological findings could be detected after a certain post mortem interval. (13)

In the present study, results regarding male preponderance and higher incidence during 3rd decade are consistent with Humayun M. et al(10) who quoted 21 cases and Mughal M.I. et al(6) who examined 15 cases as compared to (32) cases in our study conducted in a 3 year study period.


In present study the cause of death at exhumation was clearly determined in (13) cases and in (19) cases it remained undetermined yielding success rate of 40.62% and failure rate of 59.63%. The findings are in agreement with Humayun (42.83%success rate and 57.14% failure rate) (10). In study done by Mughal M.I.(6) cause of death was established in 60% cases of primary examination and 40% cases of secondary examination. In the study by Bardale (3), the cause of death at exhumation was clearly determined in 16 cases (66.6%). However, other series have variable rates. In a study by Grellner et al (1997) the cause of death could be provided in 78% of cases.(13) Similarly Verhoff et al (2007) were able to provide definite recommendation for medical insurance questions concerning compensation in 99.2% of the cases. (14)

There are instances mentioned in the literature where exhumation for medicolegal purposes proved the cause of death beyond doubt when it had been ambiguous or unsatisfactory to the relatives thus putting an end to hearsay and suspicions.


The discrepancy could be attributed to the many factors such as season of burial, depth of burial, presence of coffin and other protective means, nature and temperature of soil and the duration of postmortem interval.


In our study, interval between burial and exhumation was within 6 months in 28 (87.5%) cases which is higher than 66% cases of Mughal M.I.(6) In our country, in winter season when temperature is below normal body temperature, the putrefaction starts at a later stage while during the summer season ,when the atmospheric temperature is above body temperature, the putrefaction starts earlier. That is why in Europe, the putrefaction process is delayed. Furthermore, the deceased are buried in wooden and iron coffins after embalming and the putrefaction process is delayed so success rate of exhumation will be naturally higher in Europe as compared to our country. If exhumation is carried out in earlier days of burial, higher success results can be achieved. Our customs, police procedure and judiciary are jointly responsible for the unnecessary delay in giving negative results. The credibility of our laboratory reports also has a question mark.


Burial practice is a major factor affecting the decomposition. In India except for few communities, the bodies are disposed of by burning to ashes. Therefore these communities are unfamiliar to the practice of burial; the bodies are buried in improper fashion leading to early decomposition. As a result, it is difficult to deduce cause of death. (3) 


Contrarily, in some cultures exhumation is forbidden as in Jewish law. (13)
CONCLUSION

The success rate depends chiefly upon the duration of exhumation after burial in addition to other factors like soil, depth of grave and protective clothing. If there is no unnecessary delay in the conduction of exhumation, better results can be achieved. The burial practice and postmortem interval are major determining factors for possible outcome of exhumation. With certain reservations, the present study underlines the importance of such kind of examinations even after considerable postmortem intervals, but at the same time needs caution because with each passing day the morphological evidences may be deteriorated.
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