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Figure	1:	Standard	Cannabis	Spectra	(Positive	Control)

Figure	2:	ATR-FTIR	Sample	Spectra	of	Hair	Sample

Figure	3:	ATR-FTIR	Sample	Spectra	of	Non-User
Hair	Sample	(Negative	Control)
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Figure	5:	ATR-FTIR	Sample	Spectra	of	Non-User
Nail	Sample	(Negative	Control)

Figure	4:	ATR-FTIR	Sample	Spectra	of	Nail	Sample

Table	1:	Comparative	Observation	of	the	Recorded	wave	Numbers	by	Perkin	Elmer	ATR-FTIR	Spectrometer.

Matrix

Cannabis Standard

Hair (users)

Nails (users)

Key	Wavenumbers	(cm⁻¹) Functional	Groups
Identi�ied

Cannabis	Marker
Compounds

3281 cm⁻¹, 2919 cm⁻¹, 2850 cm⁻¹,

1615 cm⁻¹, 1234 cm⁻¹, 1039 cm⁻¹ 

3280 cm⁻¹, 2920 cm⁻¹, 2850 cm⁻¹,

1615 cm⁻¹, 1234 cm⁻¹, 1042 cm⁻¹

3287 cm⁻¹, 2920 cm⁻¹, 2850 cm⁻¹,

1615 cm⁻¹, 1235 cm⁻¹, 1043 cm⁻¹

O–H, C–H, C=C, C–O

O–H, C–H, C=C, C–O

O–H, C–H, C=C, C–O

THC, CBD

THC, CBD, Alkanes

THC, CBD, Alkanes



11

J Punjab Acad Forensic Med Toxicol 2025;25(2) ISSN : 0972-5687  DOI:10.5958/0974-083X.2025.00029.5

Table	2:	Representation	of	the	Characteristics	and	Functional	Group	Present	in	the	Hair	and	Nail	Samples	of	Users
by	Perkin	Elmer	ATR-FTIR	Spectrometer.

S.No Sample
Hair	Matrix

Wave
-1Number	cm

Composition	with
Functional	Group

Nail	Matrix
Wave

-1Number	cm

Composition	with
Functional	Group

1236.53 cm-1

2850.39 cm-1

2919.52 cm-1

3280.11 cm-1

2850.42 cm-1

1234.37 cm-1

2920.54 cm-1

1233.77 cm-1

1234.34 cm-1

1234.35 cm-1

3280.08 cm-1

1233.65 cm-1

2920.72 cm-1

1236.16 cm-1

2920.03 cm-1

1233.28 cm-1

2920.48 cm-1

1234.36 cm-1

1042.28 cm-1

2920.70 cm-1

3277.50 cm-1,

2323.29 cm-1,

1233.95 cm-1,

1042.77 cm-1

1235.12 cm-1

2920.11 cm-1

1043.05 cm-1

2920.51 cm-1

2919.40 cm-1,

2850.68 cm-1

1040.83 cm-1

3287.12 cm-1,

1038.43 cm-1

3282.30 cm-1,

1038.18 cm-1

3280.11 cm-1,

1036.51 cm-1

1041.77 cm-1

2918.54 cm-1,

1035.68 cm-1

1039.01 cm-1

3281.32 cm-1,

1039.43 cm-1

1040.41 cm-1

1038.99 cm-1

3277.09 cm-1,

1542.00 cm-1,

1239.66 cm-1

C-O Stretch (CBD & THC)

C-H Stretch (Alkanes)

C-H Stretch (Alkanes)

O-H; C-H Stretch

(CBD & Alkanes)

C-O Stretch (CBD & THC)

C-H; C-O Stretch

(CBD, THC & Alkanes)

C-O Stretch (CBD & THC)

C-O Stretch (CBD & THC)

O-H; C-O Stretch

(CBD & THC)

C-H Stretch (Alkanes)

C-O Stretch (CBD & THC)

C-H; C-O Stretch

(CBD, THC & Alkanes)

C-H; C-O Stretch

(CBD, THC & Alkanes)

C-O Stretch (CBD & THC)

C-H Stretch (Alkanes)

C-H; O=C=O; C-N Stretch &

N- H bending; C-O, C-C

Stretch (Alkyne & CO2,

Amide III band;

polysaccharides or

glycoproteins)

C-O Stretch (CBD & THC)

C-H Stretch (Alkanes)

C-O Stretch (CBD & THC)

C-H Stretch (CBD &Alkanes)

O-H; C-H Stretch (Alkanes)

C-O Stretch (CBD & THC)

O-H; C-O Stretch (CBD & THC)

O-H; C-O Stretch (CBD & THC)

O-H; C-O Stretch (CBD & THC)

C-O Stretch (CBD & THC)

C-H & C-O Stretch (CBD, THC

& Alkanes)

C-O Stretch (CBD & THC)

O-H; C-O Stretch (CBD & THC)

C-O Stretch (CBD & THC)

C-O Stretch (CBD & THC)

C-H; C-F; N-H, C-N stretch

(Alkyne; Fluorine compound;

Amide II band; Amide III band)

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

S14

S15

S16

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
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Table	1:	Age	Distribution

Statistic

Mean

Median

Minimum

Maximum

Standard Deviation

17.94

18.00

17.00

19.00

0.83

Value	(Years)

Figure	1:	Histogram	Showing	the	Total	Fusion
Score	Distribution

Total	Fusion	Score	Distribution

Total	Fusion	Score

Table	2:	Total	Fusion	Score	Distribution

Statistic

Mean

Median

Minimum

Maximum

Standard Deviation

7.64

8.00

3.00

12.00

2.88

Value
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Haemotoxic

Neurotoxic

Figure	1:	Type	of	Snake	Bite	(N=82)

41.46%

58.54%

Table	1:	Sociodemographic	Characteristics	of	the
Snake	Bite	Victims	(N=82)

Age	Category	(in	years)

[Mean	age	=	45	years]

Category N (%)

21

22

39

51

31

25.61

26.83

47.56

62.2

37.8

<30

31-50

>50

Male

Female
Gender

Table	2:	Distribution	According	to	the	Mukhopadhyay
Score	(MS)	and	Discriminant	Function	Analysis	(DF)
Categories	(N=82)

MS	Score 0

2

3

-1.78

0.32

1.37

Score
Category N (%)

34

20

28

34

20

28

41.5

24.4

34.1

41.5

24.4

34.1

DF



Figure	5:	Photomicrograph	of	Kidney	showing
Diffuse	Tubular	Necrosis	(MS	Score	3)	-
H&E	10X	(Left)	and	H&E	40	X	(Right)

Figure	2:	Gross	cross-section	of	Specimen	Showing
Haemorrhage	in	Cortex	&	Medulla	of	Both	Sides	of	Kidneys.

C/S	of	Right	Kidney:
Haemorrhage	in	Medulla

C/S	of	Right	Kidney:C/S	of	Right	Kidney:
Haemorrhage	in	MedullaHaemorrhage	in	Medulla
C/S	of	Right	Kidney:

Haemorrhage	in	Medulla

Figure	3:	Photomicrograph	of	Kidney	Showing	Minimal
Congestion	(MS	Score	0)-	H&E	10X	(Left)	and
H&E	40	X	(Right)

Areas	of	CongestionAreas	of	CongestionAreas	of	Congestion Areas	of	CongestionAreas	of	CongestionAreas	of	Congestion

Figure	4:	Photomicrograph	of	Kidney	Showing
Focal	Tubular	necrosis	(MS	Score	2)-
H&E	10X	(Left)	and	H&E	40	X	(Right)

Flattening	of	renal	tubulesFlattening	of	renal	tubules
d/t	tubular	dilatationd/t	tubular	dilatation

Flattening	of	renal	tubules
d/t	tubular	dilatation

Intratubular	cast	formationIntratubular	cast	formationIntratubular	cast	formation

Intratubular	obstruction	d/t	denudedIntratubular	obstruction	d/t	denuded
epithelium	and	cellular	debrisepithelium	and	cellular	debris

Intratubular	obstruction	d/t	denuded
epithelium	and	cellular	debris

Age

<30

31-50

>50

Gender

Male

Female

Sociodemographic
Factors

MS	Score p	value

0

14

11

9

0

20

14

2

4

3

13

2

14

6

3

3

8

17

3

17

11

0.012*

0.702

Table	3:	Association	of	Sociodemographic	Factors	with
MS	Score	(N=82)

*p	value	<	0.05	are	considered	to	be	statistically	signi�icant.

Age

<30

31-50

>50

Gender

Male

Female

Sociodemographic
Factors

Type	of	Snake	Bite p	value

Haemotoxic

7

11

30

Haemotoxic

31

17

Neurotoxic

14

11

9

Neurotoxic

20

14

0.003*

0.596

Table	4:	Association	of	Sociodemographic	Factors	with
type	of	Snake	Bite	(N=82)

*p	value	<	0.05	are	considered	to	be	statistically	signi�icant.
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Table	1:	Distribution	of	Cases	Based	on	the	Age	of
the	Deceased	(N=84)

Age	Group

0-10 Years

11-20 Years

21-30 Years

31-40 Years

41-50 Years

>50 Years

Total

Number	of	Cases

Male Female
Total

0 (0%)

0 (0%)

3 (03.57%)

4 (04.76%)

3 (03.57%)

4 (04.76%)

14 (16.67%)

3 (03.57%)

6 (07.14%)

23 (27.38%)

22 (26.19%)

12 (14.29%)

4 (04.76%)

70 (83.33%)

3 (3.57%)

6 (7.14%)

26 (30.95%)

26 (30.95%)

15 (17.86%)

8 (09.52%)

84 (100%)

Table	2:	Distribution	of	Cases	Based	on	Nature
of	Burn	(N=84)

Nature	of
Burn

Accidental

Suicidal

Total

Number	of	Cases

Male Female
Total

14 (16.67%)

0 (0%)

14 (16.67%)

64 (76.19%)

6 (07.14%)

70 (83.33%)

78 (92.86%)

6 (07.14%)

84 (100%)

Table	3:	Histopathological	Changes	in	Lungs	in	Relation	to	TBSA	%	of	Burn	and	Survival	Period	(N=84).

Microscopic
Findings

Alveolar

Congestion

Alveolar

oedema

�luid

Alveolar

�ibrin

strands

Widened

and

in�lamed 

septa

Dilated

blood

vessels

0-30%
TBSA
and

Survival
Period
Up	to
24

hours

0-30%
TBSA
and

Survival
Period
24-48
hours

0-30%
TBSA
and

Survival
Period
48-72
hours

31-60%
TBSA
and

Survival
Period
Up	to
24

hours

31-60%
TBSA
and

Survival
Period
24-48
hours

31-60%
TBSA
and

Survival
Period
48-72
hours

61-90%
TBSA
and

Survival
Period
Up	to
24

hours

61-90%
TBSA
and

Survival
Period	
24-48
hours

61-90%
TBSA
and	

Survival
Period
48-72
hours

>90%
TBSA
and

Survival	
Period
Up	to
24

hours

>90%
TBSA
and	

Survival
Period
24-48
hours

>90%
TBSA
and

Survival
Period
48-72
hours

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

4

4

0

0

4

0

0

0

1

1

0

0

3

2

0

26

23

1

2

24

15

18

3

18

18

5

1

14

11

2

5

3

0

0

4

0

0

0

0

0

0

0

0

0

0



36

J Punjab Acad Forensic Med Toxicol 2025;25(2) ISSN : 0972-5687  DOI:10.5958/0974-083X.2025.00033.5

Table	4:	Histopathological	Changes	in	Liver	in	Relation	to	TBSA	%	of	Burn	and	Survival	Period	(N=84).

Microscopic
Findings

Alveolar

Congestion

Alveolar

oedema

�luid

Alveolar

�ibrin

strands

Widened

and

in�lamed 

septa

Dilated

blood

vessels

0-30%
TBSA
and

Survival
Period
Up	to
24

hours

0-30%
TBSA
and

Survival
Period
24-48
hours

0-30%
TBSA
and

Survival
Period
48-72
hours

31-60%
TBSA
and

Survival
Period
Up	to
24

hours

31-60%
TBSA
and

Survival
Period
24-48
hours

31-60%
TBSA
and

Survival
Period
48-72
hours

61-90%
TBSA
and

Survival
Period
Up	to
24

hours

61-90%
TBSA
and

Survival
Period	
24-48
hours

61-90%
TBSA
and	

Survival
Period
48-72
hours

>90%
TBSA
and

Survival	
Period
Up	to
24

hours

>90%
TBSA
and	

Survival
Period
24-48
hours

>90%
TBSA
and

Survival
Period
48-72
hours

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4

4

3

0

0

0

0

0

0

0

0

2

0

2

0

20

19

14

0

8

6

18

15

4

16

2

11

2

16

8

2

2

2

0

1

0

0

0

0

0

0

0

0

0

0
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Table	5:	Histopathological	Changes	in	Spleen	in	Relation	to	TBSA	%	of	Burn	and	Survival	Period	(N=84)

Microscopic
Findings

Congestion

Infarction/

Necrosis

Haemorrhage

Follicular

Hyperplasia

0-30%
TBSA
and

Survival
Period
Up	to
24

hours

0-30%
TBSA
and

Survival
Period
24-48
hours

0-30%
TBSA
and

Survival
Period
48-72
hours

31-60%
TBSA
and

Survival
Period
Up	to
24

hours

31-60%
TBSA
and

Survival
Period
24-48
hours

31-60%
TBSA
and

Survival
Period
48-72
hours

61-90%
TBSA
and

Survival
Period
Up	to
24

hours

61-90%
TBSA
and

Survival
Period	
24-48
hours

61-90%
TBSA
and	

Survival
Period
48-72
hours

>90%
TBSA
and

Survival	
Period
Up	to
24

hours

>90%
TBSA
and	

Survival
Period
24-48
hours

>90%
TBSA
and

Survival
Period
48-72
hours

0

0

0

0

0

0

0

0

0

0

0

0

4

0

4

0

0

0

0

0

0

2

0

0

23

0

22

0

15

4

6

2

2

11

0

8

2

0

2

0

0

0

0

0

0

0

0

0

Table	6:	Histopathological	Changes	in	Kidneys	in	Relation	to	TBSA	%	of	Burn	and	Survival	Period	(N=84).

Microscopic
Findings

Interstitial

Oedema

Acute 

Tubular

Necrosis

Tubular

Degeneration

Glomerular

Degeneration

Vascular

Congestion

0-30%
TBSA
and

Survival
Period
Up	to
24

hours

0-30%
TBSA
and

Survival
Period
24-48
hours

0-30%
TBSA
and

Survival
Period
48-72
hours

31-60%
TBSA
and

Survival
Period
Up	to
24

hours

31-60%
TBSA
and

Survival
Period
24-48
hours

31-60%
TBSA
and

Survival
Period
48-72
hours

61-90%
TBSA
and

Survival
Period
Up	to
24

hours

61-90%
TBSA
and

Survival
Period	
24-48
hours

61-90%
TBSA
and	

Survival
Period
48-72
hours

>90%
TBSA
and

Survival	
Period
Up	to
24

hours

>90%
TBSA
and	

Survival
Period
24-48
hours

>90%
TBSA
and

Survival
Period
48-72
hours

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

4

0

0

0

0

0

0

0

2

0

0

12

3

0

0

19

8

18

9

1

14

3

5

11

4

3

1

0

0

0

2

0

0

0

0

0

0

0

0

0

0
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MALE

FEMALE

PASSED	FORENSIC

MEDICINE

PROFESSIONAL	EXAM

YES

NO

QUALIFICATION

MBBS 3rd year 

MBBS 4th year 

INTERNSHIP

POST GRADUATE

RESIDENT

GENDER

Table	1:	Baseline	Characteristics	of	Study	Population.

FREQUENCY (%)

102

138

FREQUENCY

150

90

FREQUENCY

90

60

45

45

42.5

57.5

PERCENTAGE

62.5

37.5

PERCENTAGE

37.5

25

18.75

18.75

Awareness	Level

Attitude	Grade

Variable

Table	2:	Distribution	of	Awareness	Levels	and	Attitude	Grades,	Along	with	Descriptive	Statistics,
Among	Study	Participants	(n=240).

Category	 Frequency	(n) (%) Mean	±	SD Median	(IQR)

High

Moderate

Low

Total

Positive

Neutral

Negative

Total

65

127

48

240

204

24

12

240

27.1

52.9

20.0

100

85.0

10.0

5.0

100

 

14.41 ± 3.19

19.13 ± 3.56

 

14 (12–16)

20 (19–21)

Figure	1:	Bar	Graph	Comparing	Awareness	Levels
Among	Male	and	Female	Participants.

Figure	2:	Bar	Graph	Comparing	Attitude	Levels	Among
Male	and	Female	Participants.

Figure	3:	Distribution	of	Attitudes	Across	Different
Awareness	Levels.
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Figure	4:	Distribution	of	Awareness	Levels
Across	Quali�ications.

Figure	5:	Comparison	of	Attitude	Levels	Among
Different	Quali�ication	Groups.
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1. In cases where there is criminal suspicion involving living or deceased 

individuals, should the physician start the treatment before the police 

authorities are noti�ied through an of�icial process ?

2.  Is notifying the police in cases of criminal suspicion a necessary legal

obligation with associated legal responsibilities ?

3. In such cases, should the physician inform the victim’s relatives before 

reporting to the police?

4. Can healthcare professionals face pressure or stress from relatives or others 

that may hinder them from reporting suspected criminal cases ?

5. Can healthcare institutions implement their own protocol for handling cases 

of sexual and physical abuse ?

6. Do the photographs taken by medical staff prior to referral to forensic 

medicine specialists  help in the management of physical or sexual assault 

victims ?

7.  Could photographic documentation help protect medical staff from future 

legal implications?

8. Is obtaining informed consent from the relatives also essential before taking 

photographs in such cases ?

9. Is comprehensive documentation in medico-legal cases—including detailed 

wound descriptions,  measurements,  timing,  and photographic 

evidence—considered complete ?

10. Can partially completed medico legal reports be submitted to the police 

authorities in high pro�ile cases ?

11. Are there signi�icant legal consequences or penalties to arise from medico-

legal reports presented in court ?

KNOWLEDGE

Annexure	1:	Questionnaire	and	Scoring	Framework

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

YES

NO

DO NOT KNOW 

2 

0

0.25

2

0

0.25

0

2

0.25

2

0

0.25

0

2

0.25

2 

0

0.25

2

0

0.25

0

2

0.25

2

0

0.25

0

2

0.25

2

0

0.25

12. Patient privacy and con�identiality should be strictly maintained when 

handling medico-legal cases in the workplace.

13.  It is important for healthcare professionals to maintain punctuality during 

their working hours.

ATTITUDE

•  Strongly Disagree 

•  Disagree  

•  Undecided 

•  Agree 

•  Strongly Agree

•  Strongly Disagree 

•  Disagree  

•  Undecided 

•  Agree 

•  Strongly Agree

1

2

3

4

5

1

2

3

4

5
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14. Additional training programs focused on the management of medico-legal 

cases would be bene�icial.

15. Do you think that your knowledge regarding medico-legal cases is adequate.

16. You are interested in attending regular training sessions on topics such as 

writing medico-legal reports in the Emergency Room.

ATTITUDE

•  Strongly Disagree 

•  Disagree  

•  Undecided 

•  Agree 

•  Strongly Agree

•  Strongly Disagree 

•  Disagree  

•  Undecided 

•  Agree 

•  Strongly Agree

•  Strongly Disagree 

•  Disagree  

•  Undecided 

•  Agree 

•  Strongly Agree

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

>16

12-16

<12

RANGE	OF	SCORES	(KNOWLEDGE)

TOTAL	SCORE	=	22	(KNOWLEDGE)

HIGH AWARENESS

MODERATE AWARENESS

LOW AWARENESS

AWARENESS	LEVELS

16-25

11-15

<10

RANGE	OF	SCORES	(ATTITUDE)

TOTAL	SCORE	=	25	(ATTITUDE)

POSITIVE ATTITUDE

NEUTRAL ATTITUDE

NEGATIVE ATTITUDE

AWARENESS	LEVELS
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20

21

22

23

24

25

AGE

Table	1:	Age-wise	Distribution	of	Participants	(N=	258).

FREQUENCY PERCENTAGE

78

114

48

6

6

6

30.2%

44.2%

18.6%

2.3%

2.3%

2.3%

S.	NO.

Table	2:	Knowledge-Based	Questions	on	Medical	Negligence	and	Ethics.

QUESTION OPTIONS	PROVIDED PURPOSE

Which of the following is an

essential component for

establishing medical negligence?

Which case set the precedent for

‘standard of care’ in medical

negligence?

What is the signi�icance of the

Bolam Test in the Indian

medico-legal context?

In which of the following

situations is res ipsa loquitur

applicable?

Which form of negligence

involves continued lack of care

over time, often in chronic patients?

Which of the following is not a

defence against medical negligence?

The principle of ‘therapeutic

privilege’ allows doctors to

withhold information when:

Who is vicariously liable if a junior

doctor commits a negligent act in

a hospital?

When does a medical negligence

act become punishable under

Section 304A IPC?

Which court case allowed

criminal prosecution of doctors

for gross negligence?

1

2

3

4

5

6

7

8

9

10

Duty of care / Breach of duty /

Resultant damage / All of the above

Jacob Mathew v. State of Punjab

(2005) / Parmanand Katara v.

Union of India / Gian Kaur v.

State of Punjab / None

Assesses patient consent / De�ines

ethical boundaries / Assesses

standard of care by peer practice /

Determines legality

Known complication / Failure to

warn / Instrument left inside body /

All of the above

Criminal negligence / Vicarious

liability / Gross negligence /

Negligent omission

Contributory negligence /

Therapeutic privilege / Res ipsa

loquitur / Volenti non �it injuria

Patient is in shock / Disclosure may

harm psychological well-being /

Consent form signed /

Emergencies only

The doctor / The patient / The

hospital administration /

The government

Death due to rash/negligent act /

Injury, intentional / Consent not

taken / Documentation absent

Dr. Suresh Gupta v. Govt. of NCT of

Delhi / IMA v. V.P. Shantha / Jacob

Mathew v. State of Punjab / None

Tests clarity on basic components

of negligence

Assesses awareness of the

landmark case

Checks understanding of the

Bolam Test

Evaluates knowledge of res

ipsa loquitur

Tests knowledge of negligence types

Identi�ies understanding of

legal defences

Assesses exception to disclosure

Tests knowledge of liability

distribution

Checks understanding of

criminal liability

Tests awareness of the case on

gross negligence



S.
NO.

Table	4:		Perceptions	of	Students	on	Training	and	Learning	Approaches	in	Medical	Law	and	Ethics.

QUESTION/CONCEPT
TESTED

MOST	COMMON
RESPONSE	(%)

OTHER
RESPONSES	(%) INFERENCE

Yes – 62.3%

Yes – 68.7%

Documentation –

41.0%

Forensic Medicine –

55.4%

Simulations – 47.8%

Informal discussion –

27.6%, No – 10.1%

Maybe – 20.1%, No –

11.2%

Consent laws –

33.1%, Ethics in

emergency – 17.3%,

All topics – 8.6%

General Medicine –

29.5%, Hospital

Administration –

15.1%

Case-based

discussions – 28.8%,

Lectures – 13.7%,

Online modules –

9.7%

The majority had formal or informal

exposure, but structured training is

lacking.

Strong student interest in practical

learning methods like simulations.

Documentation and consent are major

areas of dif�iculty, re�lecting

practical challenges.

Students recognize forensic medicine

as the key specialty, but also value

multidisciplinary input.

Hands-on and interactive learning

methods are most preferred over

traditional lectures.

1

2

3

4

5

Received training on

grievances/malpractice

Interest in medico-legal

simulations/mock trials

Most confusing medico-

legal topics

Departments to train in

laws and ethics

Preferred mode for

medico-legal learning
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S.
NO.

Table	3:	Attitude	of	Students	Toward	Medical	Negligence	(N=258).

QUESTION/CONCEPT
TESTED

MOST	COMMON
RESPONSE	(%)

OTHER
RESPONSES	(%) INFERENCE

Fear of litigation affects

clinical decisions

Hesitated to take

medicolegal cases

UG Curriculum equips to

handle Negligence Issues

Is defensive medicine

ethically justi�ied

Action if aware of

colleague's negligence

Agree/Strongly

Agree (~65%)

Yes (~70%)

Yes (~52%)

Yes (~60%)

Warn colleague

(~55%)

Neutral/Disagree

(~35%)

No/Somewhat

(~30%)

No/Somewhat

(~48%)

No/Depends

(~40%)

Report to authority

(~35%), Not sure

(~10%)

The majority felt that fear of litigation

in�luences their clinical practice.

Many students showed reluctance in

handling medicolegal cases.

Just over half felt adequately trained;

highlights curriculum gaps.

A considerable proportion justi�ied

defensive medicine.

Most preferred warning a colleague

over formal reporting.

1

2

3

4

5
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0-10

11-20

21-30

31-40

41-50

51-60

61-70

71>

TOTAL

Age
Group

Table	1:	Cases	According	to	Age	and	Sex.

Female	(In%) Male	(In%) Total

1 (4)

6 (23)

7 (27)

7 (27)

2 (8)

1 (4)

0 (Nil)

2 (8)

26

0 (Nil)

3 (5)

15 (23)

20 (30)

15 (23)

9 (16)

1 (2)

1 (2)

64

1

9

22

27

17

10

1

3

90

Female

Male

Congestion

Table	2:	Histopathological	Finding	in	Stomach	and	Lung.

Mucosal
Necrosis,

Thrombosed
Vessel,

In�lammatory
In�iltrate

Sub-mucosal
Haemorr-hage	

Total Total

LungStomach

Alveolar
Congested

Intraluminal
Thrombi
in	Vessell

Congestion
Pulmonary

Edema

Pneumonia
In�lammatory

In�iltrate
in

Interstitial

13 (50)

34 (53.13)

47 (52)

10 (38.46)

28 (43.75)

38 (42)

3 (11.54)

2 (3)

5 (5.5)

26

64

90

3 (12)

5 (8)

8

13 (50)

42 (65)

55

10 (38)

17 (27)

27

26

64

90

Centrilobular Necrosis

Congestion

Fatty Changes

Hepatocyte degeneration

In�lammatory In�iltrate

No Abnormality

Sinusoidal Dilation

TOTAL

Liver-Histopathological
Findings

Table	3:	Histopathological	Finding	in	Liver.

Female
(In	%)

Male
(In	%)

Total

Sex

1 (4)

11 (42)

3 (12)

2 (8)

3 (12)

2 (8)

4 (15)

26

2 (3)

16 (25)

10 (16)

7 (11)

17 (27)

4 (6)

8 (13)

64

3

27

13

9

20

6

12

90
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Female

Male

90

Cases

AAL	in
Coronary

Congestion

Table	4:	Histopathological	Finding	in	Heart	&	Kidney.

AAL:	Advanced	Athromatous	Lesion	.						NAD:	No	Any	Abnormality.
Note:	Bracket in �igure indicate 'n' number of cases.

Changes
of

Healed
MI

Glomerul-
osclerosis

Congestion
in�lamm-

atory
in�iltrate	

Intimal
Thickening NAD

Heart Kidney

6 (23)

32 (50)

38

20 (77)

42 (66)

62

0

3 (5)

3

0

7 (11)

7

16 (62)

21 (33)

37

5 (19)

15 (23)

20

4 (15)

8 (13)

12

1 (4)

0

1

Figure	1:	Blackening	and	Thinning	of	Stomach	Mucosa
in	Acid	Poisoning.

Figure	2:	Perforated	Stomach	Mucosa	in	Acid	Poisoning.

Figure	3:	Heart	in	Paraquat	Poisoning.

Figure	4:	Alveolar	Harmorrhage.
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Figure	5:	In�lammatory	In�iltrate	in	Alveoli.

Figure	6:	Hepatocyte	Degeneration.

Figure	7:		Glomerulosclerosis.

Figure	8:		In�lammatory	In�iltrate	in	Stomach	Mucosa.
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<20

21–40

41–50

51–70

>70

Age
(Years)

Table	1.	Age	Distribution	of	Autopsy	Cases	(n=100).

Cases
(%) Predominant	Findings

03 (03%)

54 (54%)

24 (24%)

16 (16%)

03 (03%)

Rare; non-alcoholic congestion/incidental

Fatty change, hepatitis (alcohol-related)

Cirrhosis, hepatitis (alcohol-related)

Congestion/abscess (non-alcohol)

Degenerative/age-related changes

Fatty Change

Hepatitis

Cirrhosis

Congestion

Abscess

Granulomas

Normal Histology

Finding

Table	2.	Histopathological	Findings	(n=100).

n
(%) Typical	Association

34

14

8

6

2

2

32

Alcohol-related/NAFLD

Alcoholic/viral/in�lammatory

End-stage alcoholic/chronic

Cardiac/circulatory (non-alcohol)

Infective (non-alcohol)

TB/sarcoidosis

Mixed/incidental
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INTRODUCTION

Tobacco threatens oral health and health as well because it 

negatively affects our mental health, lifestyle, and body’s 

function. Exposure to passive smoking may lead to various 

health issues in children, including asthma, allergies, nasal 

and sinus problems, tooth decay and increased risk of 

childhood cancer.

Oral health diseases are the most common non- 

communicable disease in the world and it is associated 

with negative impact on the quality of life. While existing 

research highlights the adverse effects of passive smoking 

on overall health, its speci�ic impact on oral health remains 
[1]understudied.  There is controversy regarding the 

relationship between parental usage of tobacco and its ill-
[2]effect on oral health of their children.

Since second hand smoke exposure is a highly toxic threat 

to children’s health, potentially triggering asthma, cough, 

wheezing, pneumonia, bronchitis and weight reduction, 
[2] thus showing its effects on general health. Children living 

with smoking parents are at higher risk of dental caries due 

to increased levels of cariogenic bacteria like S. mutans and 
[3]Lactobacillus in their saliva.

The development of caries is multifactorial, involving 

factors such as bacterial presence, poor oral hygiene, 

inadequate �luoride exposure, and reduced salivary �low. 

Exposure to passive smoke can lead to oral membrane 

in�lammation, impaired salivary gland function, reduced 

serum vitamin C levels, and compromised immune 
[4]function.  As deleterious effects of smoking on people’s 

health and lifestyle are already proven, in addition to those 

it can also cause dental caries, discolouration of teeth and 

periodontal disease.

Longer duration of exposure to cigarette smoke can cause 

decrease oxygenation, reduce washing effect of saliva and 

intensify the decay process. Nicotine exposure can alter the 

b a l a n c e  b e t we e n  t o o t h  d e m i n e ra l i z a t i o n  a n d 
[5]remineralization.  In addition to these aspects another 

important issue is, children using tobacco because of 

parental in�luence which can deteriorate their health. 

Thus, the study intends to assess the relationship between 

parental tobacco use and its effects on the oral health and 

body mass index (BMI) of their children, with a focus on the 

consequences of passive smoking exposure.

These observations are sparsely studied in the literature. 

So, our study aimed to evaluate of effects of parental use of 

tobacco on oral health of their children. This study will try 

to �ill the knowledge gap, providing valuable insights for 

the development of preventive health programs in the 

community. 

MATERIALS	AND	METHODS

An observational study in which total 750 students of 

either gender from class V to X were examined from 2 

different schools of rural area in Palghar district of 

Maharashtra [351 male and 399 female]. The study 

protocol procedure was approved from the ethical 

committee, Government Dental College & Hospital, 

Mumbai vid e letter no 4090/2023 dt 12.10.23. After 

taking consent from the concerned authority of school for 

oral health examination, children were examined for oral 

�indings such as dental caries, missing teeth, grossly 

decayed teeth/ teeth indicated for extraction, periodontal 

disease, potentially malignant lesions/conditions and BMI 

(Body Mass Index). They were interviewed for nature of 

tobacco habits in their parents and all the children were 

also asked and examined for type of tobacco habit and 

associated lesions in them. The information obtained was 

recorded in predesigned proforma. Oral cavity was 

examined using diagnostic instruments in arti�icial torch 

light. Teeth were dried and cleaned using cotton rolls as 

needed. The collected data was statistically analyzed using 

SPSS 26 software, with chi-square and unpaired t-tests 

performed to evaluate the results.

RESULTS

Total of 750 students from 2 different schools of rural area 

in Palghar district of Maharashtra [351 male and 399 

female] were included in the study. Descriptive statistics of 

750 children are presented in Table	1. Out of 750 children, 

33 children have tobacco habit which is 4.4%. Our study 

found that 234 out of 750 parents have tobacco habit which 

is 31.2%.

Children who have tobacco habit with positive parental 

usage are 32 (amongst 33 children using tobacco) out of 

J Punjab Acad Forensic Med Toxicol 2025;25(2) ISSN : 0972-5687  DOI:10.5958/0974-083X.2025.00039.3

Children

Parents

Children use, parents

also use

Children use but parent

do not use

Children do not use but

parents used

Tobacco	Usage

Table	1:	Descriptive	Statistics	of	Tobacco	use	in
Overall	Population.

33/750

234/750

32/234

1/516

202/234

Frequency
(n)

Percentage
(%)

4.4%

31.2%

13.67%

0.19%

86%



Children without tobacco

habits (n= 202)

Children with tobacco

habit (n=32)

(N=234)

Table	6:	Comparison	of	Mean	BMI	among	Children
with	Positive	Parental	use	of	Tobacco.

20.29

21.11

Mean	BMI

5.19

5.66

Unpaired t test = -0.818,
p =0.414

(no statistically
signi�icant difference)

SD

Children without tobacco

habits (n= 202)

Children with tobacco

habit (n=32)

(N=234)

Table	5:	Comparison	of	Gingival	Health	among	Children
with	Positive	Parental	use	of	Tobacco.

153 (75.7%)

28 (87.5%)

Healthy	Gums
N	(%

49 (24.3%)

4 (12.5%)

Unpaired t test = 2.180, p=0.140

(no statistically signi�icant

difference)

Gingivitis
N	(%)

Children without tobacco

habits (n= 202)

Children with tobacco

habit (n=32)

(N=234)

Table	4:	Comparison	of	Missing	Teeth	among	Children
with	Positive	Parental	use	of	Tobacco

192 (95%)

28 (87.5%)

Not	Missing
N	(%)

10 (5%)

4 (12.5%)

Chi = 2.799 , p=0.094

(no statistically signi�icant

difference)

Missing
N	(%)
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234 parents with tobacco habit which is 13.67%. When 

evaluated, statistical analysis revealed a signi�icant 

association between dental caries in children and 

exposure to tobacco, with a p-value of < 0.038 (statistically 

signi�icant association) as compared to children with no 

tobacco use Table	2.

The data demonstrate a highly statistically signi�icant 

correlation (p< 0.001) between positive tobacco usage 

history in children and the incidence of teeth indicated for 

extraction, Table	 3. The results indicate no statistically 

signi�icant correlation (p >0.05) between tobacco use and 

the prevalence of missing teeth among children with a 

history of tobacco use, shown in Table	4. This study found 

no signi�icant association between tobacco use and 

gingival health in children among tobacco users and non-

tobacco users, Table	5.

The unpaired t-test analysis yielded no statistically 

signi�icant difference (p > 0.05) in mean BMI values 

between the two groups, i.e., children without tobacco 

habits and children with tobacco habits, shown in Table	6.

DISCUSSION

Passive smoking also known as secondhand smoke is the 

inhalation of tobacco smoke from other people. 

Secondhand smoke, comprising both sidestream smoke 

from burning cigarettes and exhaled smoke from smokers, 

poses health risks, and there is no safe level of exposure to 

it. Children are particularly susceptible to the harmful 

effects of secondhand smoke, which can impact both their 
[2,5]oral and overall health.

Parental in�luence plays a signi�icant role in shaping 

children’s attitude and behavior, including those related to 

tobacco use and oral health. Exposure to parental tobacco 

use can increase the likelihood of children adopting similar 

habits and neglecting their oral health. Our study also 

revealed that out of 33 children who used tobacco, 32 had 

parents who also used tobacco, while only one child did not 

have a parental history of tobacco use. As we all know, kids 

Children without tobacco

habits (n= 202)

Children with tobacco

habit (n=32)

(N=234)

Table	2:	Comparison	of	Dental	Caries	status	Among
Children	with	Positive	Parental	use	of	Tobacco.

53 (26.2%)

2 (6.2%)

Frequency
(n)

Percentage
(%)

149 (73.8%)

30 (93.8%)

Chi square test value = 

6.138, p< 0.038*

(statistically signi�icant

 association)

Children without tobacco

habits (n= 202)

Children with tobacco

habit (n=32)

(N=234)

Table	3:	Comparison	of	Teeth	Indicated	for	Extraction
among	Children	with	Positive	Parental	use	of	Tobacco.

171 (84.7%)

17 (53.1%)

Not	Indicated
For	Extraction

N	(%)

31 (15.3%)

15 (46.9%)

Chi = 17.38, p< 0.001**

(highly statistically signi�icant

difference)

Indicated
For	Extraction

N	(%)
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learn by observing, and when they see their parent’s using 

tobacco, they may mimic the same habit. Unfortunately, 

this can lead to lack of emphasis on oral health, as children 

may not see it as a priority.

Our study revealed a concerning prevalence of tobacco 

habits among children, with 33 out of 750 participants 

(4.4%) exhibiting such habits. This sample represents only 

a small fraction of the population; the actual extent of the 

problem may be even more alarming. This topic has been 

largely neglected in discussions and research. A signi�icant 

proportion of children reported tobacco habits in their 

parents i.e., 234 parents out of 750 which is nearly one-

third.

As children spend a signi�icant amount of time at home, 

parental in�luence plays a vital role in shaping their 

attitudes and habits. Children who grow up with parents 

who use tobacco are more likely to develop tobacco habits 

themselves. Our study found that 32 children (13.67%)

out of 234 tobacco using parents had adopted tobacco use 

themselves. It is worth noting that all the children who 

showed/had use of tobacco (32/33) has a positive history 

of tobacco usage in their parents. Only 1 child out of 33 

acquired a tobacco habit independently, without any 

family members’ in�luence. This indicates that guidance 

from parents is essential in helping children develop 

positive attitudes and behavior that will bene�it them 

throughout their lives. Dental caries is a diet-induced 

infectious disease that is widely recognized to progress 

over time. A study conducted by Fatemeh Hamidifarid et al 

found that parental smoking signi�icantly increased the 

incidence of caries in both primary and permanent teeth of 
[5]children.  Data from another study conducted by Yuko 

Goto et al also suggest that exposure to tobacco smoke may 

have a dose-dependent effect on the development of dental 
[6]caries.  In our study also the prevalence of dental caries 

among tobacco using children was 93.8% (30/32), 

indicating a strong association between tobacco use and 

dental caries. Hence a statistically signi�icant correlation 

(p< 0.038) was observed between dental caries and 

tobacco use in children with positive parental use of 

tobacco as compared to children with no tobacco use. A 

signi�icant difference (p < 0.001) was also found in the 

dental health of children with tobacco habits, with 46.9% 

(15/32) requiring tooth extraction.

In our study, no statistically signi�icant difference was 

observed in the prevalence of missing teeth and gingivitis 

among children who use tobacco and have a positive 

parental history of tobacco use. In a study conducted by 

Raif ALAN et al also showed that there was no evidence for 

a causative role of parental tobacco smoking in periodontal 
[7]disease.  Many people are unaware about the ill-effects of 

tobacco on health and the knowledge about the disease 

they cause was not considered to be serious or life 
[8]threatening.  Research conducted by Gaurav Goyal et al 

stated that young population of North India lack 

Knowledge and Practice regarding consumption of areca 
[9]nut, gutka and tobacco smoking.  As in addition to its oral 

health implications, tobacco use also has adverse effects on 

general health.

A study conducted by D. Gupta et al stated that if children 

are exposed to environmental tobacco smoke during 

childhood, it can be an important risk factor for asthma and 
[10]respiratory symptoms in their adult life.  Therefore, we 

calculated the Body Mass Index (BMI) of children with a 

positive parental history of tobacco use. Notably, no 

statistically signi�icant difference in BMI was observed 

between children with and without tobacco habits. A study 

conducted by Sajith Vellappally et al stated that 

Environmental tobacco smoke can cause dental caries in 

children, but �indings are not conclusive for such studies in 
[11]adults.  As we all know normal colour of gingiva ranges 

from pink to red, but exposure to passive smoking can 

deteriorates gingival health as it can lead to gingival 

pigmentation in children, resulting from increased 
[12]melanin production.

Parents’ behaviour signi�icantly in�luences their children’s 

choices and there are studies which concluded that kids of 

tobacco users are more likely to use tobacco themselves 
[13-14]which is similar to our study.  This kind of observation 

has never been discussed in some families. Tobacco 

cessation is a complex and challenging concept, with 

numerous barriers hindering successful quitting among 

adults. As we all know child learn what parents do, so the 

most in�luential method of educating children is through 

parental modelling, demonstrating good habits and a 

healthy lifestyle. Nida Talpur et al conducted a study which 

concluded that caries rate was high in smokers which can 

be attributed to stress in students and in�luence of tobacco 
[15]use among siblings and parents who are smokers.

In a study conducted by Aderonke A. Akinkugbe et al stated 

that as dental caries is a disease of multifactorial etiology, 

prenatal and partner smoking could be a possible risk 
[16]factor for caries in offspring.  Another study conducted 

by Shahram Mosharra�ian et al stated that children who are 

exposed to passive smoking have high rate of caries 

experience but this effect is primarily due to increase 
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plaque accumulation in children exposed to passive 
[17]smoking.  Mei-Yen Chen et al conducted a cross-sectional 

study in rural area which showed that due to lack of 

knowledge about adverse effects of smoking on their 

surroundings and specially their child, they smoke around 

their children which was negatively associated with their 
[18]health-promoting behaviours.  Today’s children are 

tomorrow’s citizens who hold the responsibility of 

building our nation. Tobacco menace is deep rooted, our 

study is highlighting the part which desire urgent and 

uni�ied action.

LIMITATIONS

It is an observational study which relies on minors, as 

children are providing information about tobacco habit in 

their parents which can be limited and misleading, not 

appropriately re�lecting true scenario. Future studies with 

more con�irmatory objectives are required to evaluate 

tobacco usage in adults as well as in children as objective 

tests done for the same purpose would be more conclusive.

CONCLUSION

This study highlights the growing concern over tobacco 

usage among children, as this dangerous habit is becoming 

increasingly prevalent, leading to addiction at a young age. 

It underscores the urgent need for tobacco cessation 

interventions for adults, recognizing the profound 

in�luence their habits have on their children. Additionally, 

the study advocates for the creation and implementation of 

specialized tobacco cessation protocols tailored for 

children to address this escalating issue effectively.
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Figure	1:	Age	wise	Distribution	of	Medico	Legal
Autopsy	Cases.

Figure	2:	Seasonal	Distribution	of	Medico	Legal
Autopsy	Cases.

Figure	3:	Distribution	of	Medico	Legal	Autopsy
Cases	Based	on	Manner	of	Death.

Figure	4:	Distribution	of	Medico	Legal	Autopsy
Cases	Based	on	Manner	of	Death.

Figure	5:	Distribution	of	Asphyxial	Death	Cases.
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Asphyxia

Vehicular Accidents

Poisoning

Natural Cause

Fall from Height

Reserved Pending

Electrocution

Physical Assault

Burns

Snake Bite

Firearm Ammunition

Railway accidents

Industrial accidents

Total

Cause	of	Death Number	of
Cases

Table	1:-	Distribution	of	Cases	based	on	Cause	of	Death.

Percentage
(%)

34

20

18

9

6

6

5

4

3

2

1

0

0

108

31.48%

18.52%

16.67%

8.33%

5.56%

5.56%

4.63%

3.70%

2.78%

1.85%

0.93%

0.00%

0.00%

100.00%

Ligature Material

Blunt force

Poison

Electric current

Sharp Weapon

Water/Liquid

Thermal

Animal Bite

Firearm

No speci�ic Weapon

Total

Weapons	Used Number	of
Cases

Table	2:	Distribution	of	Cases	based	on	Weapons	Used.

Percentage
(%)

31

27

18

5

3

3

3

2

1

15

108

28.70%

25.00%

16.67%

4.63%

2.78%

2.78%

2.78%

1.85%

0.93%

13.89%

100.00%

Respiratory System

Central Nervous System

with Skeletal System

Circulatory System

Combined

Gastro Intestinal System

Total

Body	System	Involved Number	of
Cases

Table	3:	Distribution	of	Cases	based	on	Type	of	Body
System	Involved.

Percentage
(%)

42

29

25

10

2

108

38.89%

26.85%

23.15%

9.26%

1.85%

100.00%
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Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Parameter Sex
Mean	±	SD	

(cm) r 2R
SEE
(cm)

Table	1:	Summary	of	Linear	Regression	Analysis	and	Correlation	of	Anthropometric	Parameters	(Long	Bones)
With	Stature.

Regression	Equation p

29.92 ± 3.47

32.35 ± 3.09

31.16 ± 3.49

24.95 ± 2.64

27.55 ± 3.26

26.28 ± 3.24

25.30 ± 2.57

26.88 ± 3.09

26.11 ± 2.94

41.60 ± 4.00

43.43 ± 4.53

42.54 ± 4.36

36.59 ± 3.19

39.39 ± 4.05

38.02 ± 3.90

80.17 ± 6.34

86.79 ± 7.75

83.55 ± 7.81

78.19 ± 5.68

82.82 ± 7.62

80.55 ± 7.11

158.36 ± 10.80

169.61 ± 14.27

164.10 ± 13.84

0.340

0.485

0.515

0.383

0.474

0.555

0.413

0.416

0.479

0.337

0.352

0.394

0.424

0.360

0.503

0.519

0.574

0.647

0.489

0.401

0.533

0.572

0.574

0.660

0.116

0.235

0.265

0.147

0.225

0.308

0.171

0.173

0.229

0.114

0.124

0.155

0.180

0.130

0.253

0.270

0.330

0.419

0.239

0.161

0.284

0.327

0.330

0.435

7.211

6.166

7.851

7.082

6.209

7.617

6.982

6.413

8.042

7.218

6.600

8.417

6.943

6.578

7.916

6.646

5.853

7.031

6.736

6.503

7.778

6.476

5.936

6.979

H = 0.75(humerus) + 139.14

H = 1.10(humerus) + 136.85

H = 1.35(humerus) + 125.11

H = 1.11(radius) + 133.82

H = 1.02(radius) + 144.36

H = 1.57(radius) + 125.88

H = 1.23(ulna) + 130.41

H = 0.94(ulna) + 147.04

H = 1.48(ulna) + 128.28

H = 0.64(femur) + 134.73

H = 0.54(femur) + 148.77

H = 0.82(femur) + 131.95

H = 1.01(tibia) + 124.42

H = 0.62(tibia) + 147.85

H = 1.18(tibia) + 122.31

H = 0.45(Hu) + 0.67(Ra) + 0.79(Ul) + 111.05

H = 0.74(Hu) + 0.68(Ra) + 0.12(Ul) + 126.65

H = 0.76(Hu) + 1.01(Ra) + 0.46(Ul) + 104.93

H = 0.48(Fe) + 0.87(Ti) + 109.83

H = 0.33(Fe) + 0.41(Ti) + 141.83

H = 0.42(Fe) + 0.95(Ti) + 113.02

H = 0.24(Fe) + 0.57(Ti)

+ 0.56(Ra) + 0.53(Ul) + 0.22(Hu) + 96.55

H = -0.00(Fe) + 0.01(Ti)

+ 0.67(Ra) + 0.12(Ul) + 0.74(Hu) + 126.57

H = -0.03(Fe) + 0.39(Ti)

+ 0.83(Ra) + 0.37(Ul) + 0.69(Hu) + 100.45

0.0033

<0.001

<0.001

0.0008

<0.001

<0.001

0.0003

0.0002

<0.001

0.0035

0.0018

<0.001

0.0002

0.0014

<0.001

<0.001

<0.001

<0.001

<0.001

0.0017

<0.001

<0.001

<0.001

<0.001

Humerus

Radius

Ulna

Femur

Tibia

Humerus

+ Radius

+ Ulna

Femur

+ Tibia

All

Long Bones
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Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Parameter Sex
Mean	±	SD	

(cm) r 2R
SEE
(cm)

Table	2:	Summary	of	Linear	Regression	Analysis	and	Correlation	of	Anthropometric	Parameters	(Digits)
with	Stature.

Regression	Equation p

6.16 ± 0.65

6.89 ± 0.71

6.53 ± 0.77

7.02 ± 0.84

7.89 ± 1.12

7.46 ± 1.08

7.89 ± 0.89

8.74 ± 1.36

8.32 ± 1.23

7.23 ± 0.95

8.07 ± 1.24

7.65 ± 1.18

6.05 ± 0.77

6.85 ± 1.21

6.46 ± 1.09

0.370

0.523

0.599

0.320

0.602

0.586

0.331

0.591

0.562

0.363

0.595

0.576

0.327

0.576

0.563

0.137

0.273

0.359

0.102

0.362

0.343

0.110

0.350

0.316

0.132

0.354

0.332

0.107

0.331

0.317

7.123

6.011

7.334

7.264

5.632

7.423

7.234

5.686

7.574

7.143

5.668

7.487

7.244

5.765

7.571

H = 4.32(thumb) + 134.83

H = 5.18(thumb) + 136.70

H = 7.10(thumb) + 120.65

H = 2.88(index �inger) + 141.20

H = 3.75(index �inger) + 142.80

H = 4.93(index �inger) + 130.25

H = 2.83(middle �inger) + 139.14

H = 3.05(middle �inger) + 145.73

H = 4.19(middle �inger) + 132.20

H = 2.92(ring �inger) + 140.34

H = 3.35(ring �inger) + 145.40

H = 4.45(ring �inger) + 133.00

H = 3.26(little �inger) + 141.72

H = 3.33(little �inger) + 149.60

H = 4.71(little �inger) + 136.59

0.0013

<0.001

<0.001

0.0058

<0.001

<0.001

0.0042

<0.001

<0.001

0.0016

<0.001

<0.001

0.0047

<0.001

<0.001

Thumb

Index Finger

Middle Finger

Ring Finger

Little Finger

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Female

Male

Mixed

Parameter Sex
Mean	±	SD	

(cm) r 2R
SEE
(cm)

Table	3:	Summary	of	Linear	Regression	Analysis	and	Correlation	of	Anthropometric	Parameters
(Distal	Segments)	with	Stature.

Regression	Equation p

17.48 ± 1.19

18.78 ± 1.64

18.14 ± 1.57

23.12 ± 1.74

25.00 ± 1.97

24.08 ± 2.08

163.09 ± 10.02

176.62 ± 15.45

169.99 ± 14.69

48.11 ± 5.06

51.36 ± 4.86

49.77 ± 5.20

17.22 ± 3.71

17.73 ± 2.14

17.48 ± 3.01

15.89 ± 3.42

16.11 ± 2.87

16.00 ± 3.14

0.383

0.485

0.563

0.099

0.540

0.505

0.812

0.684

0.783

0.267

0.318

0.409

0.026

0.252

0.133

0.008

0.224

0.104

0.147

0.235

0.317

0.010

0.291

0.255

0.659

0.468

0.612

0.071

0.101

0.168

0.001

0.063

0.018

0.000

0.050

0.011

7.083

6.166

7.567

7.629

5.936

7.904

4.480

5.144

5.701

7.390

6.684

8.356

7.664

6.824

9.077

7.667

6.872

9.109

H = 2.46(hand length) + 118.45

H = 2.07(hand length) + 133.61

H = 3.27(hand length) + 107.76

H = 0.43(foot length) + 151.40

H = 1.92(foot length) + 124.50

H = 2.22(foot length) + 113.62

H = 0.62(arm span) + 60.91

H = 0.31(arm span) + 117.64

H = 0.49(arm span) + 84.38

H = 0.40(SS to SP) + 142.15

H = 0.46(SS to SP) + 148.82

H = 0.72(SS to SP) + 131.29

H = 0.05(U to X) + 160.52

H = 0.82(U to X) + 157.81

H = 0.40(U to X) + 159.96

H = 0.02(U to S) + 161.15

H = 0.55(U to S) + 163.59

H = 0.30(U to S) + 162.18

0.0008

<0.001

<0.001

0.4052

<0.001

<0.001

<0.001

<0.001

<0.001

0.0226

0.0051

<0.001

0.8287

0.0283

0.1046

0.9472

0.0517

0.2054

Hand Length

Foot Length

Arm Span

Supra Sternal 

to Supra Pubic

Umbilicus 

to Xiphisternum

Umbilicus 

to Suprapubic
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Figure	1:	Deepfake	Media	Generation	Approaches.
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Figure	2:	Stepwise	Framework	for	the	Manual
Visual	Detection	of	Deepfake	Images.
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Hair

Edges

Skin

Eyes

Background

Wrinkles

Marks

Teeth

Lips

Mouth

Specs

Eyebrows

Alignment

ANOMALIES

Table	1:	Overview	of	Various	Frequencies	of	Major
Visual	Inconsistencies.

NO.	OF
SAMPLES

172

148

144

91

63

52

47

37

24

20

17

11

11

Blurred Edges

Abnormal/unnatural Skin Texture

Blurred Background

Unnatural Wrinkles

Unnatural Marks

Discrepancies In Eye Direction.

Difference In Skin Tone

Smudging Of Skin

Unnatural Teeth

Smoothening Of Skin

Unrealistic And Different Dimensions Of Eyes.

Abnormal Specs

Missing Details Of Fine Hairs

Unusual Lines

Abnormal Teeth And Lips.

Unrealistic Hair

New Face Is Placed On The Body

Unusual Spots

Unnatural Alignment

Misplaced Eyes

The Eyes Are Misaligned

Extra Hair Strands

Merging Of Body And Background

Facial Glitches

Blurred Eyes And Eyebrows

ANOMALIES

Table	2:	Overview	of	Minor	Anomalies	Having	A
Lower	Frequency.

NO.	OF
SAMPLES

75

64

59

52

45

42

40

38

35

32

32

23

24

21

17

19

13

12

11

10

9

5

4

3

3
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0-10 (n=4)

11-20 (n=18)

21-30 (n=11)

31-40 (n=10)

41-50 (n=7)

51-60 (n=6)

61-70 (n=3)

71-80 (n=3)

Age	Group	
(in	years)	(n=62)

Table	1:	Shows	Drownings	According	to	Age	Group
and	Gender.

Male
(n=55)

Female
(n=7)

Gender

1

15

11

10

7

6

3

2

3

3

0

0

0

0

0

1
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Figure	1:	Shows	Stack	Lines	Depicting	the	Month-wise
Distribution	of	Drowning	Deaths.

Figure	2:	Shows	Year-wise	Incidence	of	Drowning
Deaths	(n=62).

Canals (n=38)

Pond (n=9)

Stagnant Water

(n=9)

River (n=5)

Water Tub (n=1)

Place	of
Incidence
(n=62)

Table	2:	Shows	Drowning	Deaths	with	their	Place	of
Incidence	and	Manner.

Manner	of	Drowning

Accidental	
(n=40)	

Suicidal	
(n=10)

Undeterm-
ined	(n=12)

19

7

8

5

1

7

2

1

0

0

12

0

0

0

0
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Figure	1:	Comparison	Graph	of	Score	for	Dmerjian	and	Nollas	Method.
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Figure	2:	Comparison	of	Age	with	Demirjian	and	Nolla's	Method.
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Stature

Right Femur

Right Tibia

Left Femur

Left Tibia

Parameters

Table	1:	Descriptive	Statistics	for	Stature	and	Lower
Limb	Measurements	(Right&	Left)	(N=250).

Minimum Maximum Mean±SD

117.60

31.75

25.87

31.00

25.86

194.50

52.51

42.79

52.50

42.79

172.99±10.8

46.80±2.9

37.99±2.5

46.74±3.0

37.98±2.5

Right Femur

Right Tibia

Left Femur

Left Tibia

Parameters

Table	2:	Correlation	Between	Stature	and	Lower	Limb
Measurements	in	Both	Sides	(Right	&	Left)	(N=250).

r
P	value
(2	tailed)

0.924***

0.861***

0.825***

0.837***

0.000

0.000

0.000

0.000

Femur Length

Tibia Length

8.80

8.76

Parameters
Difference	in	mean

(Right-Left)

Table	3:	Comparing	Left	and	Right	Measured	Parameter.

Standard	Error
(Difference) t-value p-value 95%CI	of

Difference

0.07

0.11

122.37

75.80

0.000

0.000

8.66, 8.95

8.53, 8.98

Right Femur (RF)

Right Tibia (RT)

Left Femur (LF)

Left Tibia (LT)

11.960+3.441xRF

32.172 + 3.706 × RT

36.687 + 2.916 × LF

39.848 + 3.505 × LT

Predictor Regression	Equation

Table	4:	Simple	Linear	Regression	Analysis	Predicting	Height	from	Long	Bone	Lengths.

R R2 Std	Error	of
Estimate

P	value

0.924

0.861

0.825

0.837

0.854

0.742

0.681

0.700

4.156

5.526

6.141

5.954

0.000

0.000

0.000

0.000

Height (cm) = 11.781 + 3.224(Right Femur) + 0.205

(Right Tibia) + 0.001(Left Femur) + 0.065(Left Tibia)

Regression	Equation

Table	5:	Multiple	Regression	Equations	for	Estimation	of	Stature	(cm)	from	Lower	Limb	Measurements.

R R2 Std	Error	of
Estimate

P	value

0.924 0.855 4.173 <0.001
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Graph	1:	Scatter	Diagram	Showing	Correlation	Between
Right	Side	Femur	and	Height	Length	in	Males.

Graph	2:	Scatter	Diagram	Showing	Correlation	Between
Right	Side	Tibia	and	Height	Length	in	Males.

Graph	3:	Scatter	Diagram	Showing	Correlation	between
Left	Side	Femur	and	Height	Length	in	Males.

Graph	4:	Scatter	Diagram	Showing	Correlation	between
Left	Side	Tibia	and	Height	Length	in	Males.
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B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

S.No.

Table	1:	Sample	Description	of	Blue	Stamp	Pad	Inks.

Sample
Code Brand Sample

No.

Ashoka

Golden (Ashoka)

Camlin

Faber Castell

Of�ice Mate

Supreme

Kanchan

Gold Star

Shiny

Colop

Saket

Select

Tro Ink

3

3

3

3

3

3

3

3

3

3

3

3

3

1

2

3

4

5

6

7

8

9

10

11

12

13

Wave	Lenghth	Range

Table	2:	Instrumental	Parameters.

Scan Speed

Sample Interval

Measuring Mode

Slit

190-800	nm

Medium

Automatic Interval 

Absorbance

1 nm
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Figure	1:	UV-visible	Spectrum	of	Sample	B5.

Figure	2:	UV-Visible	Spectrum	of	Sample	B6

Figure	3:	UV-Visible	Spectrum	of	Sample	B7

Figure	4:	UV-Visible	Spectrum	of	Sample	B8



108

J Punjab Acad Forensic Med Toxicol 2025;25(2) ISSN : 0972-5687  DOI:10.5958/0974-083X.2025.00046.2

Figure	5:	UV-Visible	Spectrum	of	Sample	B11

Figure	6:	UV-Visible	Spectrum	of	Sample	B12

DP	=
Total	number	if	discriminating	pairs	of	samples

Total	no.	of	possible	pairs	of	samples
[17]x	100

Total	Number	of	Possible	Pairs	=
n	(n	-	1)

2

Total	Number	of	Possible	Pairs	=
13	(13	-	1)

2

DP	= x	100
78	-	13

78

Figure	7:	Spectral	Comparison	of	Sample	B3	in
Pristine	form	and	on	Substrates

Sample

Table	3:	Maxima	and	Minima	Absorbance	Points	for	All	Blue	Stamp	Pad	Ink	Samples.

777, 732, 634, 476, 358, 316, 236

581, 358, 303, 251,207

577, 301, 248, 204

578, 301, 248, 221, 201

621, 582, 407, 303, 249, 204

578, 302, 248, 208

756, 573, 366, 349, 302, 249, 207

579, 348, 302, 248, 207

770, 626, 561, 406, 352, 308, 256, 204

718, 623, 370, 356, 308, 251, 205

683, 581, 302, 252, 207

740, 685, 584, 351, 301, 252, 206

693, 604, 586, 332, 261, 216 

760, 650, 582, 364, 341, 306, 193

429, 341, 282, 233

430, 277, 237

664, 442, 283, 243, 206

722, 614, 442, 276, 240

458, 272, 237

752, 659, 456, 364, 325, 273, 233

694, 436, 430, 278, 235

709, 579, 457, 394, 332, 280, 245

682, 475, 336, 282, 242

679, 422, 342, 285, 232

734, 464, 336, 293, 235

663, 485, 293, 255, 202

Maxima	(nm) Minima	(nm)

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13
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Table	4:	Comparative	Table	of	Peaks	Observed	at	Various	Wavelengths	in	Blue	Stamp	Pad	Ink	Spectra.

S
a
m
p
le
s

wavelength	(nm)

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

-
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+

+

+

+

+
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Figure	8:	Spectral	Comparison	of	Sample	B11	in
Pristine	form	and	on	Substrates

Figure	9:	Spectral	Comparison	of	Sample	B12	in
Pristine	form	and	on	Substrates
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Female											Male

160

160
No.	of	Patients

632

672
No.	of	Left	Rugae

734

778
No.	of	Right	Rugae

Table	1:	Comparison	of	Right	&	Left	Rugae.
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Age	Difference

Table	2:	Age	Estimation	Findings.

+1 year

0 year (Exact)

−1 year

−2 years

−3 years

−4 years

No.	of	Subject

94

78

40

38

66

4

Rugae	Type

Table	3:	Rugae	Count	and	Distribution.

Primary

Secondary

Fragmentary

Total

Male	(n) Female	(n)

1242

128

80

1450

1240

58

68

1376

Type

Table	4:	Rugae	Length	(Mean).

Primary

Secondary

Male	(n) Female	(n)

9.98

3.99

9.07

4.01

Shape

Table	5:	Rugae	Shape	Patterns.

Straight

Curved

Wavy

Circular

Uni�ication

Male Female

580

758

274

30

186

414

462

378

24

184
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DETAILS

Table	1:	Questionnaire
The	questionnaire	focused	on	four	components	of	physician	behaviour:	Patient	care,	Ethical	behaviour,	Professionalism
and	Knowledge.

Gender

Year/ Experience

Workload

PATIENT	CARE

actively listens and shows genuine care

takes time to address concerns without rushing

respects pt right to make informed decisions about t/t

treats pt with professionalism even when they are dif�icult to treat/non-compliant

is accessible for follow up and clari�ications

ETHICS

provides truthful and complete information about diagnosis and t/t options

maintains patient con�identiality and sanctity 

avoids unnecessary medication, tests and referrals 

treats all patients fairly regardless of sex, race, socioeconomics, personal beliefs

PROFESSIONALISM

maintains professionalism in speech, behavior and dressing 

clearly explains diagnosis, t/t, procedures so pt understands 

acknowledges mistakes and takes corrective measures

collaborates with colleagues and paramedical staff

KNOWLEDGE

accepts new techniques and procedures

Demographic	Classi�ication

Table	2:	Demographic	Classi�ication	of	Doctors
The demographics taken into consideration were gender,
years of experience, and practice setting. This table provides
the number of doctors observed from each demographic
of the total 75 physicians.

Gender

Male 

Female

Years	of	Experience

Professor 

SR

JR

Intern

Setting

Emergency

OPD

Ward 

 

35

40

17

24

30

4

30

28

17
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Figure	1:	Performance	Based	on	Years	of	Experience	in
the	General	Medicine	Department.

Figure	2:	Performance	Based	on	Setting	in	the
Paediatrics	Department.

Figure	3:	Performance	Based	on	Setting	in	the	Obstetrics
and	Gynaecology	Department.

Figure	4:	Performance	Based	on	Years	of	Experience	in
the	General	Surgery	Department.

ObGyn	-	Experience
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Figure	5:	Performance	Based	on	Settings	in	the
Orthopaedics	Department.

Figure	6:	Overall	Performance	of	75	Doctors
Based	on	Gender.

Figure	7:	Overall	Performance	of	75	Doctors
Based	on	Years	of	Experience.

Figure	8:	Overall	Performance	of	75	Doctors	Based
on	Setting.
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Table	1:	Key	Observations	on	the	Estimate	of	the	Age	When	Skull	Suture	Fusion	Commences	and	is	Complete.

Author Scale Sample

Khandare

(2014)

Malik

(2016)

Bhengra

(2016)

Tiwari

(2018)

Oza

(2019)

Upreti

(2019)

Kalsi

(2019)

Hussaini

(2023)

Callistus

(2023)

Assil

(2024)

Sagittal	Suture Coronal	Suture Lambdoid	Suture

Fusion
Commencement

Fusion
Commencement

Fusion
Commencement

Fusion
Completion

Fusion
Completion

Fusion
Completion

FRS

ANS

ANS

FRS

ANS

ANS

ANS

ANS

ANS

FRS

Indian

(100 male)

Pakistani

(90 cadaver)

Indian

(100 cadaver)

Indian

(500 cadaver)

Indian

(170 cadaver)

Nepalese (90

individual)

Indian

(100 cadaver)

Indian

(50 cadaver)

Nigerian

(114 skull)

Egyptian (100

individuals)

25-30 years

21-30 years

20-29 years

20-29 years

21-30 years

25-30 years

18-25 years

20-29 years

15-40 years

42.9 ± 9.92

Years

61-65 years

51-60 years

40-49 years

40-49 years

51-60 years

60-65 years

66-75 years

60-69 years

45-75 years

50.39 ± 13.82

years

25-30 years

-

20-29 years

20-29 years

21-30 years

25-30 years

-

40-49 years

15-40 years

45.23 ± 10.18

years

66-70 years

-

50-59 years

40-49 years

55-60 years

-

50-59 years

35-65 years

50.99 ± 13.29

years

25-30 years

-

20-29 years

20-29 years

21-30 years

25-30 years

-

20-29 years

15-40 years

47.24 ± 12.53

years

After 70 years

-

50-59 years

50-59 years

65-70 years

-

50-59 years

35-65 years

55.09 ± 12.45

years
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List	of	Abbreviations.

Sr.	No.

Computed Tomography

Pars Bregmatica (i.e. �irst part) of Sagittal Suture

Pars Vertices (i.e. second part) of Sagittal Suture

Pars Obelica (i.e. third part) of Sagittal Suture

Pars Lambdica (i.e. fourth part) of Sagittal Suture

Pars Lambdica (i.e. �irst part) of Lambdoid Suture

Pars Intermedia (i.e. second part) of Lambdoid Suture

Pars Asterica (i.e. third part) of Lambdoid Suture

Pars Bregmatica (i.e. �irst part) of Coronal Suture

Pars Complicata (i.e. second part) of Coronal Suture

Pars Pterica (i.e. third part) of Coronal Suture

Post Mortem Computed Tomography

Meindl Lovejoy

Ascadi-Nemeskari Scale

Frederic Rating Scale

Sr.	No. Sr.	No.

CT

S1

S2

S3

S4

L1

L2

L3

C1

C2

C3

PMCT

ML

ANS

FRS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
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Figure	1:	PRISMA	�low	diagram	summarizing	study
identi�ication,	screening,	and	inclusion	for	the	review
on	microplastics	in	human	biological	matrices.	A	total
of	150	records	were	identi�ied,	48	duplicates	were
removed,	and	102	records	were	screened.	After	full-text
assessment	of	60	articles,	46	studies	were	�inally
included,	providing	the	evidence	base	for	forensic
and	toxicological	interpretation.

IDENTIFICATION OF STUDIES VIA DATABASES

Records identified from*:
Databases (n=150)

Records removed before
screening:

Duplicate records removed
(n=48)
Records marked as ineligible
by automation tools (n=0)
Records removed for other
reasons (n=0)

Records screened
(n=102)

Records excluded**
(n=42)

Id
e
n

ti
fi

c
a
ti

o
n

S
c
re

e
n

in
g

Reports sought for retrieved
(n=60)

Reports not retrieved 
(n=0)

Reports excluded:
Non-human (animal or in
vitro) studies (n=6)
Reviews/conference
abstracts / no primary
analytical data (n=5)
Studies lacking QA/QC or
contamination-control

Reports assessed for eligibility
(n=60)

Studies included in review
(n=46)
Reports of included studies
(n=46)In

c
lu

d
e
d
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Figure	4:	Comparative	pro�ile	of	polymer	types	detected
in	human	biological	matrices.	Relative	abundance	of
polyethylene	(PE),	polypropylene	(PP),	polyethylene
terephthalate	(PET),	polystyrene	(PS),	and	other
polymers	reported	across	blood,	placenta,	lungs,
breast	milk,	and	kidney	samples.	Data	are	approximate
and	subject	to	analytical	limitations.
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Figure	2:	Sources	and	Exposure	Routes	of	Microplastics	in	Humans.	The	schematic	illustrates	major
environmental	sources	(plastic	waste,	textiles,	packaging,	food,	bottled	water,	indoor	and	outdoor	air),
primary	exposure	pathways	(ingestion,	inhalation,	dermal	contact),	and	potential	biological	effects
(oxidative	stress,	in�lammation,	immune	dysregulation,	endocrine	disruption).

Figure	3:	Proposed	absorption,	distribution,
metabolism,	and	excretion	(ADME)	of	microplastics
in	the	human	body.	Diagram	shows	ingestion	leading
to	gastrointestinal	uptake	and	systemic	circulation,
inhalation	leading	to	pulmonary	deposition	and
translocation,	subsequent	organ	deposition	(liver,
spleen,	kidney,	lung,	brain),	and	excretion	routes
(feces,	urine).

INGESTION INHALATION

GUT
TRANSLOCATION

CIRCULATION

ORGAN DEPOSITION
(LUNGS, LIVER, 
SPLEEN, BRAIN)

LUNG

EXCRETION
(URINE, FEACES)



Table	1.	Selected	Studies	Reporting	Microplastics	in	Human	Biological	Samples.

Measured mass concentrations of plastic particles in

blood, suggesting systemic exposure.

MPs detected in placenta (5–10 µm), indicating

potential fetal exposure.

MPs detected in lung tissues, supporting inhalation

exposure.

Higher MP levels in cirrhotic livers compared to

controls, possibly due to accumulation in disease.

Sr.
No.

Study
(Author,
Year)

Country	/
Matrix

Digestion	/
Method

Dominant
Polymer
Types

Key	Findings

PMMA, PP,

PS, PE, PET

PP

PET, PP, PS,

PTFE

PET, PMMA,

PP, PS

Proteinase K,

Py-GC/MS

10% KOH

digestion,

Raman

H2O2

digestion,

μFTIR

KOH & H2O2,

Raman

Netherlands /

Blood

Italy /

Placenta

UK /

Lung tissue

Germany /

Liver

(cirrhosis)

Leslie et al.,

2022

Ragusa et al.,

2021

Jenner et al.,

2022

Horvatits et

al., 2022

1

2

3

4

Note:	Data	compiled	from	selected	peer-reviewed	studies	on	MPs	in	human	biological	matrices.

Table	2.	Summary	of	Microplastic	Detection	Across	Human	Biological	Matrices,	Showing	Reported	Detection
Frequencies,	Dominant	Polymer	Types,	Size	Ranges	and	Analytical	Methods	used	in	Published	Studies.

Biological	Matrix

Blood

Placenta

Lung/BALF/Sputum

Feces

Urine

Semen

CSF

Detection
Frequency	(%)

Dominant
Polymer	Types Size	Range	(µm) Analytical	Method

80–100

100

70–100

100

40–60

75

40–60

PET, PE, PS

PP, PE, PVC

PP, PE, PET

PE, PP

PET, PS

PET, PE

PP, Pigmented MPs

2–30

5–50

1–40

20–500

1–35

1–20

50–70

Py-GC/MS

Raman, μFTIR

μFTIR, Raman

Raman

Raman

Raman

Raman
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Figure	5:	Conceptual	framework	illustrating	microplastic
toxicity	pathways	and	their	forensic	relevance.
Microplastics	enter	the	human	body	through	ingestion,
inhalation,	or	dermal	contact	(Exposure	Pathways)
and	translocate	across	epithelial	and	endothelial
barriers	into	circulation	(Internalization).	Once
internalized,	they	are	taken	up	by	macrophages	and
epithelial	or	neuronal	cells	(Cellular	Interactions),
where	they	induce	oxidative	stress,	mitochondrial
dysfunction,	and	in�lammatory	signaling	(Molecular
Mechanisms).	These	processes	may	culminate	in
neurotoxicity,	tissue	degeneration,	and	in�lammatory
outcomes	(Clinical/Forensic	Outcomes).	In	forensic
interpretation,	polymer	identity,	molecular	damage
markers,	and	exposure	history	can	aid	medico-legal
reconstruction	of	exposure	or	disease	etiology.
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Figure	1:	Collection	of	Lip	Prints.

Lip	prints	found	on	diverse	surface-such	as	binding	tape,	glasses,	cigarette	butts	or	windows	-	can	serve	as	vital
evidence	in	numerous	crimes,	aiding	investigators	in	cracking	cases.

Type Image Description

Colored lip prints left behind

by lipstick

Prints formed by the secretion of oil

and moisture from minor salivary

glands, sebaceous glands and sweat

glands present at edges of the lips

that are detectable through

development techniques.

Invisible lip prints on surface,

retrievable days later using agents

like aluminum or magnetic powder.

Visible Lip Print

Latent Lip Print

Persistent Lip Print
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All lips prints contain

lipids which make their

development possible

by using Lysochromes

dyes.
3

Applying lipstick, lip rouge or

other suitable transfer

medium to the lips.5

Figure	2:	Procedure	of	Lip	Print	Registration.

REGISTRATION	OF	LIP	PRINTS

Direct photography

if the prints are

present on a glass

surface.1 Photographing

the suspect's

lips.2
Using numerous

substances such as

Aluminum Powder,

Silver Metallic Powder

Silver Nitrate Powder etc.
4
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Figure	:	1,	2	and	3



164

J Punjab Acad Forensic Med Toxicol 2025;25(2) ISSN : 0972-5687  DOI:10.5958/0974-083X.2025.00054.8

Figure	:	4	and	5

Figure	:	6	and	7

Figure	:	8	and	9
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Figure	1:	The	Condition	of	the	Teeth	of	the	Decomposed	Victim:	(A)	Visible	from	the	Right	Side,	(B)	Visible	from
the	Front,	(C)	Visible	from	the	Left	Side.



Figure	2:	Photographic	Superimposition	of	the	Maxillary	Teeth:	(A)	0%	Transparency,	(B)	40%	Transparency,
(C)	100%	Transparency
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Figure	3:	Photographic	Superimposition	of	the	Mandibular	Teeth:	(A)	0%	Transparency,	(B)	40%	Transparency,
(C)	100%	Transparency.

Figure	4.	Appearance	of	White	Spot	Lesions	on	the
Cervical	Third	of	the	Upper	Left	Second	Premolar	to	the
Upper	Right	Second	Premolar.

Figure	5.	Comparative	Photographs	of	White	Spot	Lesions	on	the	Maxillary	Anterior	Teeth:	(A)	Ante-mortem
Photograph,	(B)	Post-mortem	Photograph.
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Figure	1:	Gross	and	PMCT	Images	of	Case	1.

1A:	Blood	Collection	Inside	the	Peritoneal	Cavity,	
1B:	Hemorrhagic	Stomach	Wall	with	Clots,	
1C:	PMCT	(coronal)	Stomach	is	Hyperdense	with	Poorly	Differentiated	Borders.

Figure	2:	Gross	and	PMCT	images	of	Case	2.

2A:	Blood	Collection	Inside	Peritoneal	Cavity	Along	with	Stomach	Rupture.	

2B:	Dissected	Stomach	with	Hemorrhagic	Walls	and	Adherent	Clots.	

2C:	PMCT	(axial)	Stomach	is	Hyperdense	with	Poorly	Differentiated	Walls.
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No. Name No. Name

Life Members (PAFMAT)
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