“ONE YEAR AUTOPSY STUDY ON
PATTERN OF THORACO ABDOMINAL
INJURIES IN FATAL ROAD TRAFFIC

ACCIDENT CASES AT BELAGAVI”

Submitted by
REG. NO - BF0120001

Biggertation

Submitted to
KLE Academy of Higher Education and Research,
Belagavi, Karnataka.
In partial fulfilment of the requirements for the degree of

M.D. (DOCTOR OF MEDICINE)
in
FORENSIC MEDICINE AND TOXICOLOGY

DEPARTMENT OF FORENSIC MEDICINE AND TOXICOLOGY,
JAWAHARLAL NEHRU MEDICAL COLLEGE, KAHER,
BELAGAVI - 590010 KARNATAKA, INDIA.

JUNE/JULY -2023




KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH,
BELAGAVI

- Endorsement by the Head of Department,
Principal of the Institution

This is to certify that the dissertation entitled “ONE YEAR AUTOPSY
STUDY ON PATTERN OF THORACO ABDOMINAL INJURIES IN FATAL
ROAD TRAFFIC ACCIDENT CASES AT BELAGAVL” is a bonafide and

genuine research work done by REG. NO - BF0120001.

n ‘ M
Dr. R%\v%ngar MD DF«W%)N-S‘- Mahanthshetti yp.

Professor & Head \ PPH%LNEI&%
Dr. Rayindra 8. Ho repipieimglsin

Department orensic q%,?g Toxicology, J.BELMGAYI 2RM1eEL,

J.N. Medical ¢o 11»£lgeé§étnp‘%ﬁxmology Bz i OO0

BelagaVi'- 590019 Coliege, Belagavi.

Date:gll\gv\m&% Date: 2| ’1033

Place: Belagavi Place: Belagavi

ii



UNDERTAKING

I,(Reg. No - BF0120001), hereby declare that the information and the data
mentioned in my dissertation entitled “ONE YEAR AUTOPSY STUDY ON
PATTERN OF THORACO ABDOMINAL INJURIES IN FATAL ROAD
TRAFFIC ACCIDENT CASES AT BELAGAVL.” belongs to me and is original.

I am aware of the definition of plagiarism as detailed below:

e An act or instance of using or closely imitating the language and thoughts of
another author without authorization and the representation of that author’s
work as one’s own, as by not crediting the original author.

e A piece of writing or other work reflecting such unauthorized use or imitation.

e The deliberate or reckless representation of another’s words, thoughts or ideas
as one’s own without attribution in connection with submission of ace
work, whether graded or otherwise.

ared by me is original one and does not
involve plagiarism anywhere. In case at a later stage, it is found that I have indulged
in plagiarism, then I am solely responsible for the same and the institution is at liberty

to take any disciplinary action against me including cancellation of dissertation or any

other penalties imposed by the University.

Date: 2 ‘la_lo_onz \w

Place : Belagavi (REG. NO - BF0120001)

il



KLE JAWAHARLAL NEHRU MEDICAL COLLEGE &

PLAGIARISM ACCEPTED LETTER

(Recognized by Medical Council of India, New Delhi)

Accredited ‘A+ Grade by NAAC (34 Cycle) Placed in Category ‘A’ by MHRD (Gol)

Nehru Nagar, Belagavi- 590 010, Karnataka, INDIA

¢, 0831-2471350 A 0831-2470759 “@. www.jnmc.edu principal@jnmc.edu
Ref No: MDC/PG/ Date: 02-12-2022.
ACCEPTANCE LETTER

The softcopy of thesis entitled: “ONE YEAR AUTOPSY STUDY ON PATTERN OF
THORACOABDOMINAL INJURIES IN FATAL ROAD TRAFFIC ACCIDENT CASES AT
BELAGAVI” has been submitted for Anti-Plagiarism check through Turnitin software. The scan
has been carried out and the scanned output reveals a match percentage of 09% which is within the

acceptable limits of 10% as per the guidelines given by UGC.

/«,’{\Q\ o

FZ= e R

Guide. ( « Dr. (Mfs.) N.S. Mahantashetti.
3 Chairperson-Antiplagiarism Committee &
Principal,
J. N. Medical College, Belagavi.
To,
Reg. No. BF0120001.
Postgraduate Student,

2020-21 Batch,
Department of Forensic Medicine,
J. N. Medical College, Belagavi.



A

ETHICAL CLEARANCE LETTER

WENRU My,
Q\;‘ SELAGAY, '°€(
S

K.L.E. ACADEMY OF HIGHER EDUCATION AND RESEARCH

Q,
©
({a (Deemed - to- be- University)

Accredited "A” Grade by NAAC (2™ Cycele) Placed in Category ‘A’ by MHRD (Gol)

JAWAHARLAL NEHRU MEDICAL COLLEGE,
NEHRU NAGAR, BELAGAVI-590010 (KARNATAKA-INDIA)

/it ‘l\‘g

Sk,

AN \

ol »

Y P
:

3

Website: http//www.jnmc.edu Phone: (+ 91-(0)831 Office : 2472550
E-Mail : dome@jnme.edu Principal: 2471701

- Fax No. +91 (0)831 — 2470759
Ref: MDC/DOME/ §'2 Date: 25/01/2021
To.

(REG. NO - BF0120001

PG student in Forensic Medicine and Toxicology,
J. N. Medical College,

BELAGAVL

Sub: Institutional Ethical Clearance for the study.

With reference to the above, we wish to inform you that your proposed research project titled
“ONE YEAR AUTOPSY STUDY ON PATTERN OF THORACO ABDOMINAL
INJURIES IN FATAL ROAD TRAFFIC ACCIDENT CASES AT DR PRABHAKAR
KORE HOSPITAL MORTUARY BELAGAVI (A CROSS SECTIONAL STUDY)”, is
cthical and justifiable. The proposed research project has been cleared by the INMC Institutional

Ethics Committee on Human Subjects Research.

R L
U S
(Dr. Smita Sonoli) (Dr. Harsha Hegde)
Member Secretary Chairman,
JNMC Institutional Ethics Committee JNMC Institutional Ethics Committee
on Human Subjects Research, on Human Subjects Research,
J.N.Medical College, Belagavi. J.N.Medical College, Belagavi.



BELAGAVI INSTITUTE OF

othics Committee
e 'S, BELAGAVI

MEDICAL SCIENCE
ad, Belagavi -~ 590 001

Instituti

Dr. B R Ambedkar Ro

(An Autonomous Mec )
---------------------- 21
. i AR k) Date:- 08-10-202
Chairman | No. BIMS-11:C/ it-2021-22 g
Dr Kishore G Bhat
Professor & Head
Dept of Microbiology To
MMIDSR Belagav
N ber Sceretary (REG NO - BF0120001
K. . R G ekl 2" yr Post Graduate
Professor & Head ’ 580 . oy ST
Dept of Communiry Madicine Department of Forensic Medicine and ln,\u.ology
BIMS. Belagavt i1 Nehru Medical College, Belagavi
Basic Sciences Scientist Jawahariai Nehru Mcaican LOneg [
Dr (M) Padmaja S Nikam
Associate Professor
Dept of Biochemistry s ] . - i |
BIMS, Belagavi Sub: Institutional Ethics Committee approval of study protocol.
Basic Medical Scientist R
Dr Basavraj C Kotinatot )
Prafians & Hold T'his is to inform you that the rescarch protocol title
Dept of Phamiacology
Bt b sOne year autopsy study on pattern of thoraco abdominal injuries in fatal road traffic
o was reviewed and approved by

Dr Shailesh S Patil
Professor and Head
Dept of Paadiatnies
BIMS. Belagav
Dr (Mrs) Shilpa V' Dastikop |
Associate Professor
Dept of Dermatology
BIMS, Belagavt
Dr (Mrs) Saraswati N
Assistant Professor
Dept of Psychiairy
BIMS. Belagavi
Dr Suchitra R Latkar
Anacsthesiologist
4" Cross. Bhagyanagar,
Belagavi- 90006
Dr Rajashree R Angol
Pacdiatrician, Camp, Belagavi
Legal Expert
Adv Maheshchandra S Bagah
Social Worker
Mr Yunus Ahmed Gokak
Sadashiv Nagar, Belagavi
.ay Person
Irs Antta D Bukyalkar
ade Marg. Shahpur,
rlagavi

| accident cas

s at Belagavi (A cross sectional study)
Ioon 01-10-2021

the Institutional Ethics Committee in the mecting he
subject to the following conditions ====-

I. Any adverse reactions / events during the study and amendments in

the study protocol should be informed to the undersigned at the

carliest.

2. The study will be conducted only after the informed consent from
patient/participant/guardian wherever necessary.

3. The permission for conducting the study to be obtained from the

head of the institution or concerned authority.
|

)
MEMBER SECRETARY
Instijutionadl £2hics Committee
A Secraay
Institutional Ethics Committee,
BIMS, BELAGAVI

Vi



RTA

SEAR

ISS

NISS

AlS

CECT

SD

LIST OF ABBREVIATIONS USED

Road Traffic Accident

South East Asian Region

Injury Severity Score

New Injury Severity Score

Abreviated Injury Scale

Contrast Enhanced Computed Tomography

Standard Deviation

Vii



ABSTRACT

Title : ONE YEAR AUTOPSY STUDY ON PATTERN OF THORA CO
ABDOMINAL INJURIES IN FATAL ROAD TRAFFIC ACCIDENT C ASES
AT BELAGAVI
Introduction :

In India, 1.77 lakh people died in traffic accidem 2015. RTA accounts for
10% of all accidental deaths. One-fourth of all idental deaths worldwide are
concentrated in SEAR.

Thoracic cage houses body's most important orgamsbfeathing and
circulation. Any damage to it has a significant age impact on one's chances of
living.

Perhaps most basic use of ISS is it's ability tedpt survival following
trauma. These scoring systems are extremely usefudlassification of trauma
patients and their appropriate triage. It is alstptul in predicting and study of
outcome of patients.

3 most severe injuries on AlS are added togethealtulate NISS. According
to some pilot studies, NISS is more reliable ted of trauma death.

NISS is one of the most effective injury scoringsteyns for post mortem
injuries. Hence | have used it in my study. Trawsoares help in determining quality
of treatment and thereby reducing mortality.

This study will attempt to examine pattern of thaca& abdominal injuries in
patients involving fatal motor vehicle accidents.rbad traffic collision situations,
brain injuries have traditionally received a lot atention, but thoraco abdominal

region also needs to be thoroughly examined.
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Objectives :
1) To examine pattern of abdominal and thoracic iegiin fatal motor vehicle

accident cases.

2) To correlate the relationship between survival tand injury severity score.

Materials and Methods :

Source of data Autopsy cases of road traffic accidents sustgitimoraco abdominal
injuries which are brought to mortuary of Belagmstitute of Medical Sciences Civil
Hospital and KLE’s Dr. Prabhakar Kore Hospital.

Type of study: Cross - sectional study.

Study period: January 1, 2021 - December 31, 2022 (13 months).

Sample size 105.

The study included all fatal cases of thoraco abidaminjuries that were
examined after death. According to standard meldigal autopsy protocol, a
thorough dissection and investigation of the thorabdominal area was done, and
injuries were noted.

Percentages and frequencies were used to expresscdlected data.
Regression analysis was used to determine coefti@é correlation and establish
relationship between NISS and survival time.

Results :

82 % victims were males and 52 % were among ageerasf 21-40 years.
Commonest cause for death was hemorrhagic shogk tases (48.57 % ) and most
common period of survival was within 2 hours of mezence of accident in 30 victims
(1 28.57 % ). The new injury severity score was 517 65 (61.9%) cases. Injury

severity score had very high negative correlatigti \weriod of survival that means



victims who had very high injury severity score haaty less survival period. The
correlation coefficient was — 0.7524 suggestindhldggree of negative correlation.

The commonest organ to be involved was lungs in (88/8%) cases and
second most common organ and commonest abdomigahdo be involved was
spleen in 55 ( 52.38%) cases, 3rd commonest orgdr2ad commonest abdominal
organ to be involved was liver in 50 ( 47.6%) cas€ke commonest injury seen was
rib fracture in 60% cases and hemoperitoneum wasnamest abdominal injury
found in 49 (46.66%) cases followed by liver latierain 31 cases (29.52%).
Conclusion :

Injury severity score had very high negative catieh with period of survival
that means victims who had very high injury seyestore had very less survival
period. The correlation coefficient was — 0.7524gasting high degree of negative
correlation.

Keywords : Thoracic injuries, abdominal injuries, bony fraetsy spinal injuries,

New Injury Severity Score
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I ntroduction

INTRODUCTION

Most of the injuries disclose themselves hencerreat becomes easier , but
blunt thoraco abdominal injuries are silent onea assult of which often there a fatal
outcome. Victims lives can be saved if these iegiare diagnosed earlier and treated
immediately. Famous saying by Ogden Nash “Your hegsepatients will live but

healthy patients die” just fits in properly for tago abdominal injuries.
Statistics:

One of leading causes of morbidity and mortalityoam young, productive
group of population is thoraco abdominal traumaught on by traffic accidents. Any
event in which a motor vehicle collides with anatimeotor vehicle, a person, an
animal, road debris, or any other impediment likeetectric pole, tree, gate, etc. is
referred to as a RTA . 1.77 lakh road accidentifags were reported in India in total
during 2015. Road traffic accidents account for ldf%ll accidental deaths and result

in significant financial loss for the person, vints family, and the nation.

In some regions of India, road accidents are mause of death other than
natural causes. Fourth most prevalent cause o deah accident. Majority of deaths
from non-natural causes amounts to 1.2 million leatach year caused by
automobile accidents. More than a quarter of alidental deaths worldwide occur in

the SEAR?

NISS is one of the most effective injury scoringsteyns for post mortem
injuries. Hence | have used it in my study. Trawoares help in determining quality

of treatment and thereby reducing mortality.
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I ntroduction

This study will attempt to examine pattern of #mc and abdominal injuries
in patients involving fatal motor vehicle accideritsroad traffic collision situations,
brain injuries have historically received a lot attention. But thoraco abdominal
region also needs to be thoroughly examined. Fgdiof this study will aid in
developing strategies and policies to lower mdstaéind morbidity from thoraco
abdominal injuries. It will also help to broadenitig understanding of physicians for
treating trauma victims and medico-legal professismo deposit evidence in court of

law.
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Basic Sciences

BASIC SCIENCES

Anatomy :
Thoracoabdominal injuries involve both the thoraaic abdominal cavities.

The thorax contains the heart, the great vessetsttee lungs. The lungs are
surrounded by two layers of pleurae protected bg tibs and the thoracic
musculature. The diaphragm divides the thoracic padtoneal cavities with a
variable position throughout respiration. The abol@ihcontents may be raised well

into the chest and exposed to chest wall trauma.

The peritoneal cavity contains solid organs, sushthe liver, spleen, and
pancreas, plus hollow viscous organs, includingstioeenach and the small and large
intestines. Also in this area are the lower rib&g sbbdominal wall musculature,

vascular structures, the bladder, and retroperitiomgans and spacgs.

Thoraco abdominal injuries provide major contribatito death because
thoracic cage contains vital organs of circulatom respiration and trauma to these
challenge integrity of whole body. Abdomen is thaommonest region of the body
injured in trauma, as it is unprotected by bonyatire and abdominal cavity contains
vital organs like liver, spleen, kidney, pancreasajor blood vessels, stomach,
intestine, bladder, etc and thus trauma to thisoregan challenge viability of

individual
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Basic Sciences

Pathophysiology of thoraco abdominal injuries :

Thoraco abdominal injuries are generally causetiioymechanisms :
1. Compression force
2. Deceleration force

Compression forceacts during direct blow or extrinsic compressigaiast fixed
object (E.g.: Seat belt injury ). This mostly causears or sub capsular hematomas of
solid organs. It also cause transient increasetia luminal pressure in bowel leading

to its rupture.

Deceleration forcescause stretching and linear shearing which teadsigture the

supported (fixed) structures at the junction betwieee and fixed part.
Thoraco abdominal Injuries : ©
They are of two types :
1. Thoracic injuries
2. Abdominal injuries
Thoracic injuries
1. Lung injuries :

a. Pneumothorax : Is the most common intrathoracic injury after klun

thoracic trauma.
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Basic Sciences

b. Tension pneumothoraxoccurs in 1-2% of patients with a spontaneous
pneumothorax. Pneumothorax results from the losairofrom the lung
into the pleural space. If no mass effect is caumsethis air, the injury is
referred to as a simple pneumothorax. Howevehefloss of air into the
pleural space continues, tension can result witicomitant shift of the

mediastinum away from the side of the pneumothorax.

c. Lung contusion : It is a bruise of the lung associated with hemagehand
edema into the lung parenchyma . It can result faosadden deceleration
in which the lung strikes the chest wall, from ancassive blow to the

chest that compresses the lung or from a displabecacture.

d. Hemothorax: It may result from injury to the lung parenchymaaoy of
the intrathoracic vessels that may be lacerated trgumatic rib fracture.
In the setting of trauma, a pneumothorax may acemyphis hemorrhage,

causing a hemopneumothorax.

2. Cardiac injuries :

a. Commotio cordis: It is a cause of sudden cardiac arrest resuftiog
blunt, nonpenetrating trauma to the precordiunis lbften of apparently
low energy and results in cardiac arrhythmias ie #bsence of any

structural injury to the heart or surrounding tessu

b. Cardiac contusion and other blunt cardiac injuries: Cardiac contusion
(also referred to as contusio cordis) may resoiinfra direct blow to the
chest or from a rapid deceleration of the heaudsity it to strike the rib-

sternum complex. Most injuries occur to the riglentricle, due to its
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Basic Sciences

proximity to the anterior chest wall. It is morenmmon in high-speed

events such as motor vehicle accidents.

3. Chest wall injuries :

a. Rib fractures : Rib fractures are considered the most common &&rio
injury of the chest wall. Rib fractures can be ded into upper zone (first

four ribs), midzone (ribs 5-8), and lower zone fuaes (ribs 9-12) .

The most commonly fractured ribs from direct impacany age group are
the midzone ribs. Fractures of the upper zone wetaone ribs, multiple
fractures, and flail segments are less likely toidmated injuries than
other patterns of rib fractures and may resultnjury to surrounding
structures.
Acute traumatic impact fractures of the first aretand rib are often
associated with neck trauma and vascular injurias, well as
pneumothorax, lung laceration, and hemothorax.ddirapact fractures of
the lower ribs may injure the kidneys, liver, otegm.
Splenic trauma has been reported in up to 20%fofdever rib fractures
and acute liver trauma in up to 10% of right lowbrfractures
The diagnosis of acute rib fractures is often iathd by a history of a
traumatic event.

b. Slipping rib syndrome : Slipping rib syndrome (also referred to variably
in the literature as rib-tip syndrome, clicking slyndrome, or rib pain
syndrome) is characterized by an abnormal moverokthe lower ribs

resulting in intercostal nerve impingement and pain
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c. Costo-sternal syndrome / costochondritis costochondritis is a common
cause of atraumatic chest pain and is charactebyequhin and tenderness

of the costochondral junction without swelling.

d. Sternal fractures: Acute traumatic sternal fractures are frequesglgn in

association with deceleration injuries and/or ditdows to the chest .

e. Scapular fractures : Scapular fractures represent less than 1% of all
skeletal injuries and 5% of shoulder fractures. réhare eight types of
scapular fractures. They are classified by anatdoaiation: body, glenoid
rim, glenoid fossa, anatomic and surgical neckomoon, spine, and

coracoid process. The majority of scapular fractan® body fractures.

Abdominal injuries :

1. Splenic injury : Spleen is the most commonly injured intra-abdomomgan.
It can result from a direct force to the abdomespeeially the left upper
guadrant, and from a sudden deceleration when ilbenhs torn or by
displacement of lower left rib fractures. Splenipture is associated with

abdominal pain, left shoulder pain or periscappkin.

2. Hepatic injury : Injury can result from a direct blow, especiathythe right
upper quadrant, a sudden deceleration, or by dispiant of right lower rib
fractures. Hepatomegaly results in an increasekl ois injury, not only
because of the increased size but also becauselamger liver is softer than

normal.
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3. Kidney injury : Renal injuries may be relatively asymptomatic, revath
repeated blows, they may result in renal contusmaissing microscopic or

gross hematuria.

4. Pancreatic injury : The pancreas is injured in 1-2% of abdominalrtra. A

forceful blow to the upper abdomen is the most commechanism of injury.

5. Bowel injury : Bowel injury is infrequent and most commonly occassa

result of a forceful blow to a small area over $haall intestine.

6. Groininjury : The etiology is most commonly soft tissue injurgntusion or

hematoma, and muscle-tendon strain.
Injury scoring system ’

The ability to predict survival after trauma is Ipgps the most fundamental
use of injury severity scoring. These scoring systeare extremely useful in
classification of trauma patients and their apgedprtriage. It is also helpful in

predicting and study of outcome of patients.
Classification :
1. Physiologic
a. Revised Trauma Score (RTS) —

The Revised Trauma Score (RTS) is one of the mam@nwon
physiologic scores in use. It combines 3 spectf@nmonly assessed
clinical parameters, as follows: (1) Glasgow Comal& (GCS), (2)

systolic blood pressure (SBP), and (3) respirataty (RR).
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b. Acute Physiology and Chronic Health Evaluation (APACHE) —

This system has 2 components, as follows: (1) theroc health
evaluation, which incorporates the influence of odoid conditions
(eg, diabetes mellitus, cirrhosis, chronic renalufa, heart disease
malignancy), and (2) the Acute Physiology Score SAPThe APS
consists of weighted variables representing theomahysiologic
systems, including neurologic, cardiovascular, irespry, renal,

gastrointestinal, metabolic, and hematologic vaeisb
c. Sequential Organ Failure Assessment Score (SOFA)

The score is based on 6 different parameters, lasvi respiratory
system (Pa@FiO,, mm Hg), cardiovascular system (blood
pressure/vasopressors), hepatic system (bilirub@idL), coagulation
system (plateletsXfmm®), renal system (creatinine, mg/dL), and

neurological system (Glasgow Coma Scale).
d. Systemic Inflammatory Response Syndrome Score (SIRS

The systemic inflammatory response syndrome (SIBRS)re is a
generalized response to nonspecific insults, inofyudinfections,

pancreatitis, trauma, and burns.
e. Emergency Trauma Score —

Comprises 4 parameters: patient age, Glasgow Cooade,Sbhase

excess, and prothrombin time (PT).
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2. Anatomic

a. Abbreviated Injury Scale (AIS)

b. Injury Severity Score (ISS)

c. New Injury Severity Score (NISS)

The AIS is a simple numerical method for grading aomparing injuries by

severity.

The ISS is defined as the sum of squares of thikeBigAIS grade in the 3

most severely injured body regions.

Six body regions are defined, as follows:

1.

2.

The thorax

Abdomen and visceral pelvis,
Head and neck

Face

Bony pelvis and extremities

External structures.

Only one injury per body region is allowed. The IG8ges from 1-75, and an

ISS of 75 is assigned to anyone with an AIS of 6.

The ISS has several limitations. The most obviau#adtion is its inability to

account for multiple injuries to the same body oegiFurthermore, it limits the total

number of contributing injuries to only 3 and, cegsently, as shown in the table

below, often omits significant injuries altogether.
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A new injury severity score (NISS) which, unlikesttSS, considers the three
most severe injuries, regardless of body regiore NISS is computed as the simple
sum of squares of the three most severe AIS. Freiy studies suggest that the

NISS is a more accurate predictor of trauma mayt#tan the ISS.

For example, a patient with multiple gunshot woutalthe abdomen sustains
injuries to their small intestine, liver and kidneyith AIS severity codes of 3, 4 and
5, respectively. Since these three injuries ardéocatine body region (the abdomen),
the ISS calculation would only include the kidneyury. However, the NISS

calculation will includeall three abdominal injuries.

To calculate the NISS, square each AIS severitye @t then add the three
squared numbers. In the GSW patient example abloeealculation would be:
NISS = 3 +4+ 5

NISS =50

Body segments on AIS scale

Body segments Specifications

include injuries to all of the internal chest cyit

The thorax organs, the diaphragm, thoracic spine and rib cage

include injuries to all of the internal abdominal

Abdomen and pelvic region organs, the pelvis and the lumbar spine

include any injury of the cervical spine, cervital

Head and neck spinal cord, skull, brain and ears

Face include mouth, eye, nose and facial bonei@sju

include all sprains, fractures, amputations and

Extremities . .
dislocations.

include all contusions, abrasions and laceratioes o

External structures ;
skin
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Classification of thoracic injuries on AIS

AIS Skeleton injury Injury to soft tissue

1 | Rib fracture Contusion to bronchus

2 | Fracture of 2-3 ribs, fracture pPartial tear of bronchus
sternum

3 | 4 or more rib fractures on [@ulmonary contusion, minor cardiac
side/ 2 or 3 rib fractures withcontusion
haemothorax or pneumothorax

4 | Fracture of 4 or more ribs on 8ilateral pulmonary laceration, small
side with haemothorax oraortic laceration, large bruise to heart
pneumothorax

5 | Bilateral fracture of ribs Severe aortic lacemti pulmonary

laceration with tension pneumothorax
6 Aortic laceration with haemorrhage

Classification of abdominal injuries on AIS

AIS Grade Injury
1 Minor Contusion of abdominal organ
2 Moderate | Small laceration over abdominal organ
3 Serious Laceration of abdominal organ with hemitgeeum (>1 L)
4 Severe Rupture of abdominal organ
5 Critical Laceration of abdominal organ involvingssels
6 Maximum | Avulsion of abdominal organ/ viscera
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Classification of head injuries on AIS

AIS | Description

1 | Skin and scalp : abrasions, superficial lacenati-ace: fracture of nose

2 Simple fractures or displacement of jaw or jaactures

3 | Severe fractures, total loss of scalp, contugiaerebellum

4 | Complex fractures to face, exposure or loss aiinbtissue, small subdural
or epidural hematoma

5 | Greater penetration of brain injury, damage tmkr and hematoma,
subdural or epidural compression, diffuse axorjaryn

6 Mass destruction of both skull and brain

d. Anatomic Profile (AP) —

The AP was developed in response to the limitatadrtbe ISS. Unlike the
ISS, the AP includes all serious injuries in a bodgion. Moreover, the
AP appropriately weights head and torso injuriesarteeavily than other
body regions. This index summarizes all seriousrieg (AlS greatep3)

into 3 categories. Category A includes the headsgmaal cord. Category
B encompasses the thorax and anterior neck. CateQomcludes all

remaining serious injuries. A fourth category, gary D, summarizes all

nonserious injuries.

e. Penetrating Abdominal Trauma Index (PATI) —

This score is used to calculate the risk of conapiims in patients

undergoing celiotomy for penetrating abdominal tnau Fourteen organs
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are examined and assigned a risk factor from 1¢ (®ncreas=5,
spleen=3, bladder=1). Injuries to any organ arelepaby severity from 1
for minimal injury (eg, tangential wound to the pegms) to 5 for maximal

injury (eg, pancreatic proximal duct disruption).

f. ICD-based Injury Severity Score (ICISS)-

ICISS is based on ICD-9 Clinical Modification (CMEISS is calculated

as the simple product of the SRRs for each of giept's injuries.
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AIMSAND OBJECTIVES

1. To examine pattern of thoracic and abdominal injuries in fatal road traffic

accident cases.

2. To analyze correlation between survival period & new injury severity score.
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REVIEW OF LITERATURE :

At a medical college in Delhi, 231 cases were exachifrom May 2019 to
April 2021 as part of cross-sectional investigatidges 31 - 40 were most often
impacted age range (31.2%). Majority of injuries darrent study (71.4%) were
caused by motor vehicle accidents. 55.8% of victrassed away in a hospital. For
33.9% of cases, hemorrhagic shock was cause df dé?ib fractures accounted for
75.3% of total internal injuries. Mean ISS of thostao died on the spot was
72.1+15.4, followed by 44.6+10.3 for those who diedless than 1 hour and
43.3+11.2 for those who survived 1 to 2 hours. 8paa Correlation analysis was
used for analyzing results which showed that wh8& Irises, survival period

decreases significantly.

From September 2016 - August 2018, Raoof et aluated pattern and ISS in
RTA cases . Total of 77 cases were examined. RTA4¢8) and injuries from
firearms (19.4%) were most frequent causes of dityrtamong those over 30-40
years of age (31%) who were involved. Highways aoted for majority of RTA
(85,4%), while cars made up 36.3% of most ofteroived vehicles. Pedestrians
made up majority of victims in traffic accidents/(2%). Lungs were most frequent
organ (30%) to be involved. Rib fractures occunmed2.5% of cases. In 50.7% of
cases, hemorrhagic shock and brain injuries wexdig causes of death. Victims had
an average survival time of 2.56+/-5.4 hours. Mgjaf cases had an ISS of 21-40.
ISS range for maximum spot death victims was 51V&€lims with ISS in the 21-30
range had longer survival times than 24 hours. U88 victims endured more

survival time than high ISS ones. Average ISS ws3$/313.°
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Between October 2001 - July 2003, study on pattamd 1SS among RTA
cases was carried out. There were 125 cases of #dhdominal trauma examined .
Ratio of men to women was 3.8: 1. Victims were nyosetween ages of 21 and 30
(20.80%). Most frequent factor contributing to Hluhoracoabdominal injuries was
RTA (86.40%), followed by assault (8%). 12.8 petceof victims had no
corresponding external injuries. 59 victims (47.3%¥$sed away instantly. 13 victims
(10.04%) died in 2 hours and 15 victims (12.0%)spdsaway within an hour.
Hemorrhagic shock paired with a head injury waslileg cause of mortality in 61
(48.80%) cases, followed by hemorrhagic shock alard4 (44%) instances. It was
discovered that victims with low ISS (ISS scoregesof 21-30 and 31-40) survived
more often than those with high ISS (51-60, 61470 &1-75 ISS score ranges). Mean
ISS score for individuals who died instantly was7&] while mean ISS for victims
who died within an hour was 48.33. Average ISStiimse who lived for more than a

week was low, at 27.50.

Kumar et al studied injury pattern and ISS in 24&ims of fatal railway
accident. Males composed of 87.44% of cases. Meguéntly involved age range
was 21 - 30. 68.84% of cases involved pedestridimety percent of victims passed
away instantly. 92.56% of deaths were caused bigect The head and chest were
two body parts that were most frequently affectisty percent of victims belonged
to NISS 25-50 group followed by 38.6% to NISS 50¢réup and 1.4% to NISS 0-25

group. Study found that greater the survival pefésder was NISS?

Autopsy research was done to examine pattern afigyg in fatal RTA . It
took 18 months to complete study, which included Xutopsied cases. Most

frequently affected organ was lung (35.24%). 40%uof injuries were lacerations,
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60% were contusions. Rib fractures were most fregtigoracic injury (36.56%).
Liver involvement in abdomen was most prevalent43d). Ages 20 - 49 were most
frequently involved in RTA. (n = 65, 54.16 %). 84.% victims were males whereas

15.83 % victims were females. In 19.16 % case®thes on spot death.

Yangala et al investigated pattern of peritonedl\@aceral injuries in cases of
abdominal trauma. Study took place from 2010 - 2ABD cases were examined. In
36% of cases abdominal injury was discovered tdirdeed to other traumas such
head, chest, or limb injuries. Liver was most frexfly injured visceral and peritoneal
organ, accounting for 72 cases (48%), followed lesemtery (54 cases), spleen (52
cases) & intestine (47 cases) . Most frequent figdvas combined liver and spleen

injury (23.33%), which was followed by liver injuf{5.33%).12

From September 2018 - August 2019, Pandey et adumied research on
injury pattern & prognosis of abdominal trauma. ca@es in all were examined. Men
made up 92% of cases, while women made up 8%. RtAumted for 78% of all
injury cases, and falls from height accounted ®%1 CECT was performed in 30
cases, of which spleen was most often injured swlyn (9 cases, or 29%), followed
by liver (7 cases, or 23%), hollow viscous injur§ €ases, or 26%), and
retroperitoneal haemorrhage (3 cases, or 10%).Mmshmon post operative
complications were paralytic ileus in 31 % cased pelvic intra abdominal abscess

in 31 % case¥’

From January 2011 - December 2011, Rao et al. sedlyortality from blunt
abdominal injuries. They looked at 63 cases inl.tdfiale victims made up 87% of
fatalities while females made up 13% of cases. rgge most frequently included

was 21- 30. 67% of all cases of blunt abdominalrinyjvere caused by RTA. Only
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43% of instances include abdominal injuries, howdkiere are other cases involving
head, chest, and bone injuries as well as otheriés. In 68% of instances, external
injuries were evident..73 % incidents occurred myriday time. Most common

visceral organ involved was liver ( 40 % ) cases66 % of cases hemorrhage was

cause of death. Survival period was less than t ind8l % of cases?

In study conducted by Shubhendu et al. between eee 1, 2014, and
November 30, 2015, Cases were analysed for paifdstunt abdominal trauma. 296
cases in all were examined. In 198 cases, or 66.8®ominal injuries were most
frequently related to thoracic injuries. Of all tiasces involving blunt abdominal
trauma, 26 (8.78%) involved isolated injury to aimdm. 48.32% of all subjects died
there and then. Hemorrhagic shock was shown toebhdirlg cause of mortality,
accounting for 139 cases (46.96%), followed by cioattiion of neurogenic shock and
hemorrhagic shock, accounting for 129 instances5@%8). Suicide was cause of
death in 12.84% of cases, whereas homicides werenealy rare, accounting for

only 2.36% of cases. Remaining 84.8% of cases weirgentional or accidentaf®

NISS was investigated by Srivastava et al. in fétaracic and abdominal
trauma cases. Between November 2008 - February. ZDdf@al of 93 cases were
examined. Majority of 93 instances (29% of the ljotgere among those aged 21 to
30. Men made up 84.9% of cases. Vehicle accideats most frequent cause of fatal
blunt thoracic and abdominal trauma, accounting’/@d67% of all cases. Pelvis alone
was involved in 22 % of cases whereas abdomen avasenvolved in 20 % of cases.
64.5% of cases were brought dead.40 % of victimsewsmdestrians. Offending
vehicle was bus in 16 % of cases and it was unkriovli6 % of cases. Rib fracture is

seen in majority of cases. Liver and lungs weramonest injured visceral organs.
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Pancreas was least injured organ. In 0-20 yearsgemap liver was most
commonly injured whereas after 20 years of agedumgre most commonly injured
organ. NISS 50-75 group has the greatest percenfatpses (51.6%). Average NISS
is 46.59. In each case, cause of death was anemtcilength of survival was
inversely correlated with NISS. Most common reakowrmortality was hemorrhagic

shock (70.97%%°

Goyal et al did a retrospective analysis from Jan@800 - December 2003.
426 instances in all were examined. 31% of cases Wegnale, compared to 69% of
cases being male. Most incidences were found implpeloetween ages of 21 - 30.
(31.69%). In 24.88% of cases, offending vehicle wastorcycle. 52.6% of victims
passed away immediately. More survival time lessas NISS and ISS. Survival
period of 1-6 hours had NISS of 66-75 and ISS ramtpetween 36-75. NISS and ISS

score were same in 28.57 % cases and discreparscyeea in 71.42 % cases.

Pattern and ISS of fatal thoracoabdominal injufresn 2011 - 2014 were
studied by Goyal et al. 100 instances in all weran@ned. Males made up 91% of
victims. Age group most frequently involved wasviieen 31 - 40. Most frequent
factor (85%) in fatal thoracoabdominal injuries wastor vehicle accident. Trucks
were most commonly at-fault vehicles (31% of ocences). Majority of victims
(34%) only experienced chest and abdominal injufiésst common cause of death

was hemorrhagic shock (69%).

ISS and Survival Time in Fatal RTA were correlabgdHussain et al. Sample
size was 200. Study lasted for two years. 18.37%victims passed away
immediately, while 22% died so between one andhsiirs after incident. 17% (34

instances) of RTA victims had ISS of less than\#bereas 69.50% (139 cases) had
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ISS in range of 25 - 49. 7.5% (15 instances) ofi waffic collision victims had ISS
of 50- 74, while 16% (12 cases) had an ISS of 76tids of RTA who had ISS less
25 had longer survival times. ISS over 25 victin2®-7{4) had a less chance of
survival. ISS 75 victims perished at the scene eddlly road traffic incidents or

within an hour of them. Survival time has a negatiorrelation with 1SS™°

Between January 2002 - December 2003, 400 RTAmvictiad their autopsy
conducted. Rautji et al. looked at AIS and its €lation with Preventable RTA
deaths. Age range most frequently engaged was420 90% of victims were men.
44% of casualties were pedestrians, while bus wast witen involved vehicle with
25,5% of the incidents. 25.5% of accident victineddat scene, while another 25.5%
died while being treated at hospital or within auhof event. In 45% of instances,
chest was implicated, whereas in 34.5 percent gség;aabdomen was. Sixty-six
percent of patients had multiple traumas, meariiag at least two body areas had
serious or life-threatening injuries. In 43.5% ates, head injuries were main causes
of death. Hemorrhage either intra-thoracic or hatbglominally caused 20% of
fatalities. Bulk of accidents (n=120, 30%) tookg@darom 18 a.m. to 24 a.m. In 52
(17.8%) instances, alcohol use was found. 58 ige®ii14.5%) had ISS value of 25,
61% had a value between 25 and 49, 9.5% had a balween 50 - 75, and 15% had
a value of 75. 86 instances (35.25%) out of 244viddals with ISS between 25 - 49
lived for more than 1 day. and 26 instances (44)88% of 58 cases with an ISS of

25 lived for more than a d&y.

Ravi et al examined distribution of thoraco-abdaahimjuries in fatal RTA.
Study examines 232 autopsies of people who diddaffic incidents with thoraco-

abdominal injuries between August 2012- July 20¥Rtims were mostly male
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(84.50%) and ranged in age from 31 - 45 years 40d5(1%), with male to female
ratio of 5.4:1. Rib fractures (60%) were most fregubone injury. Pedestrians made
up 35.8% of casualties. Liver (30.17%) and spleEh24%) were two abdominal
solid organs that were wounded most frequently5%b5o0f victims passed away

immediately. Heavy trucks made up 51.72% of offagdiehicles®*

During September 2016 - September 2018, Shinde ekamined patterns of
thoracic & abdominal injuries brought on by trafeiccidents. Sample size was 200.
Ratio of men to women was 2.28:1. 31-40 year oB24) were age group most
frequently involved. Thoraco-abdominal anatomy wasst frequently impacted in
113 cases (56.5%), followed by 60 cases (30%) afattic alone. Pleura and lungs
accounted for 162 (81%) of internal organs mostroffamaged in thoracic traumas,
followed by pericardium and heart (100%) and airsvg¥6%). Liver was internal
organ most frequently injured in abdominal trauni®3, or 71.5%), followed by

kidney (71, or 35.5%

100 autopsy cases were used in a research by Galura¢ Dr. Sampurnanand
Medical College in Jodhpur in 2016 to examine bitaracic & abdominal injuries
in fatal RTA cases. Most often involved age ranges \#0 - 39. Hemorrhagic shock
was to blame for 87% of deaths. In 45% of instantesr was organ most often
damaged, next was spleen in 30% of cases. Intenjalies of abdomen were
observed in 72 % cases. 45 % victims died withthHors whereas 15 % died within
1 hour. ISS was more than 50 in 10 % cases whetgaival period was least in these

10 % case<®
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Study was done on 98 cases of thoraco abdominaigsj 58 % were male
victims. 40 % victims were in age range of 31-4@rge In this study, liver laceration
was found in 34% cases causing hemoperitoneumekithteration in 20% cases. 62
% cases the cause of death was hemorrhagic sh@cd 56 victims had on spot
death. It was found that victims whose ISS was flamging between 21-30 and 31-40
, survival duration was more. Since majority oftwits died on the spot ISS was high.

ISS was 75 in 24 % victims and it was 61-70 in 2vietims.?*

Autopsy study was done in Banglore between 2008201100 postmortems
on pattern of thoraco abdominal injuries. Majoutiypatients in this research (50%)
were between ages of 20 - 40. Majority of patidB&) were male), 71% had bone
cage injuries, and 26% had thoracic injuries. HE&A%) and lungs (92% each) were

most affected. Internal abdominal injuries werensee49 cases®

Gushinge et al studied abdominal injuries in RTAoam 114 cases. Between
October 1, 2012 - September 30, 2014, study wadumed. 85% of victims were
men. Age range most frequently involved was 51¢30%). 42 % victims died on the
spot. In 65.89 % cases both internal and extematies were present over abdomen.
Most commonly injured organ was liver (58,77 % sdellowed by spleen in 36.8

% cases. Laceration was most common type of ir{{lify% casesy’
International studies:

In Tanzania 1 year prospective research on pat@rdgprognoses in victims
of abdominal trauma was conducted between Auguss 20August 2017. A total of
136 patients were examined, and 115 (84.6%) ofetluases were male. 53.7% of

injuries were caused by traffic accidents, whichrevethe most prevalent cause of
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injury. Spleen (33 patients; 91.7%) and small bo{@! patients; 46.1%) were most
frequently affected organs. Least damaged organse wk&dney, pancreas and
retroperitoneal wall. High score on NISS and gnreéitee interval between time of

incidence and time of admission was directly préipoal to mortality rate®’

Between April 14, 2010- April 13, 2011, Subediaétconducted research on
abdominal & pelvic trauma at Nepal. There were B6tances in all that were
examined. In that study, all autopsies with pelard/or abdominal injuries from
known mechanical trauma were taken into accourt 80 fatalities were men, and
average age of victims was 30.76 years. In 82.5%agEs, traffic accidents were
source of trauma. In 87.5% of instances, causeeathdwas accidental, whereas
11.25% of deaths were homicidal. Most often afféctegan was liver (57.5%),
followed by spleen (37.5%). Injuries to severalaorg were observed in 67.5% of

patients, whereas no external injuries were preigedt.25%328

Motorcycle riders and their pilions were companedearms of injury patterns
and severity in a study by Chiang et al. 62 victpasticipated in study. Study took
place between 1 August 2011 - 20 March 2012. Is tésearch, collisions with cars
were most frequent form of accident (14 pairs, 6864 followed by self-skid
accidents (29%) and collisions with buses, lorr@syans (16%). Nine pairs (29%)
self-skidded, nine pairs (29%) experienced damagm fcrashes on each side of
motorbike, and eight pairs (26%) were engaged ad¥an incidents. In this research,
there were no fatal instances. All of the victimour research had low ISS (less than
15). Between riders and pillions, there was noistteally significant difference in

ISS, POS, RTS. Between riders and pillions, theas wo discernible difference in

Page 24



Review Of Literature

likelihood of survival, Revised Trauma Score, dimition of injuries, overall length

of hospitalisation, or ICU stay’

Pattern of thoracoabdominal injuries related todhigaumas from RTA were
explored by Maksoud et al. It was study carried duting January 2010- January
2020 in Saudi Arabia. Total 1235 victims were stadi86.9 % victims were men
whereas 13.1 % victims were women. Lung contusiuh @heumothorax were most
frequent thoracic injuries seen, with 19.0% and %3of patients having related chest
injuries. For 38.1% of patients, abdominal injurigsre seen. Majority (14.3%) of
abdominal injuries were splenic (out of all studigatients). Only 3.6% of patients

suffered from both abdominal as well as thoragierias >

In Belgrade study was carried out in 1998. Samjze mcluded 272 victims
among which 193 were males and 79 were femalestafyeecage was 51.08 years.
Pedestrians were among most frequently involvetins.. Three peaks were visible
in sample distribution for ISS values: 75, 41-50d &#6-35. The ISS value for 87
people who did not survive was 75. There were dpf@ewithout an outliving period
whose ISS values were below 75; on average, thesplg had ISS values of 31.87
(SD =11.30) in this group. Their mean ISS values #8.05 (SD = 15.33), which was
statistically significantly lower than ISS valuepreceding group (t = 7.015; p 0.001),

and their mean survival duration was 4.79 days£SD77) in 112 instanced:

Between January - June 30, 1993, Friedman et afluzted study. There were
279 casualties, and 86% of them were men. Firsy fggars of life were most often
affected age group. ISS of 75 was ascribed to 1i6pay (39.4%). 150 autopsy

(53.7%) from ISS group 16—66 were used in this stigation. There are just 19

Page 25



Review Of Literature

casualties in ISS < 14 group. ISS is negativelgtesl to survival period. Lesser the

survival period greater is the 1S8.

In Nigeria between January 1, 2000- December D92 Olaofe et al.
conducted research to examine autopsy results ta&ngs having abdominal trauma
following traffic accidents. 76 (12%) of the 685 Rvictims analysed suffered
stomach injuries. 4.1:1 male to female ratio. Vindiwere a median age of 34.2 years.
The age range of 30 to 40 years was most ofteictefdl, with 26 instances (34.2%).
53.9% of victims died immediately. Spleen suffenegries the most frequently. In
51 instances (67.1%), it was lacerated. This wélevied by injuries to liver and
intestines which occurred in 17 (22.4%) and 12 8%®. cases, respectively. Kidney

was damaged in only four cases (5.3%). 76 % camgiEémoperitoneunt

Khichi et al conducted study involving 110 case®wlied exclusively due to
thoracoabdominal injuries were evaluated. Incidemas more common in males as
compared to females. Of all the RTA cases 47.4 tdlifies were exclusively due to
thoraco abdominal injuries. 50.9 % victims diedtba spot whereas 1.8 % victims
survived for more than 12 hours. While 7.3% of st sustained chest, abdomen,
and pelvic fractures, 29% of victims had injuries tchest & abdomen. Most
commonly involved organ in thoracic cavity was luilg 52.7 % cases and in
abdomen it was liver in 56.3 % of cases. Pedestr{an.5%) were most commonly
involved victims; whereas trucks (42.1%) and bu8#s2%) formed the majority of

offending vehicles*

Tristan et al. used data from 1996 - 2013 to stabigfominopelvic injuries
resulting from automobile accidents from French mhaegister. 10,165 of the

162,695 victims in RTA (6.7%) sustained abdominat gpelvic injuries. Most
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casualties (62.4%) were males (6,347 men and 3y&ifen, ratio 1.7). Victims'
average age was 32.2 years. Car drivers made upofGasualties. In 27.3% of
patients, spleen was abdominal organ most ofteectff, then liver in 25.2% of
cases. Average ISS was 8.7, and out of all fa#alit5.3% of victims passed away
immediately and 20.8% did so within first 24 hou@hest was most frequently
injured body part among patients with AIS of 4+%¥é1lfollowed by head (27%) &

abdomen (21%)>

Study on pattern of profile, outcomes, and mostal#ctors in instances of
abdominal trauma was undertaken by Haddad et &iyiadh. Study took place from
March 1999 - June 2013. 722, or 89.5%, of the mistivere men. Victims' average
age was 30.7. RTA were most frequent cause of almdbrand pelvic injuries in
70.4% of cases. Liver was the organ most frequeaftiycted (25.8%), followed by
spleen (23.3%). Retroperitoneal hematoma was ttet frequent cause of mortality.
Mean ISS was 30.6. Abdominopelvic injuries werenasged with thoracic injuries in
55.6 % cases and head injuries in 41.9 % casedcPRelctures were seen in 46.2 %

cases>®
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MATERIAL AND METHODS:

Sour ce of data: Autopsy cases of road traffic accidents sustgitioraco abdominal
injuries which are brought to mortuary of Belagmstitute of Medical Sciences Civil
Hospital and KLE’s Dr. Prabhakar Kore Hospital.

Study type : Cross - sectional study.

Study period: 1st January 2021 - 31st January 2022 (13 mpnths

Inclusion Criteria:Thoracic and abdominal injuries due to RTA betwdanuary
2021- January 2022.
Exclusion criteria:

1. Thoraco abdominal injuries sustained by other cdikgerailway accident,
domestic assault, industrial mishap, fall from heidirearm injury, explosion
or blast injuries, and landslides.

2. Head injuries.

3. Cases with injury sustained over other body pastept thorax and abdomen.

Sampling Procedure:
All cases will be enrolled.
Universal sampling method is used.
Sample size is computed with 95% confidence limi6 % allowable error and 10 %
attrition
n=Z21«/2 SD2 *1.1
(20% SD)2
Where z1e/2 = 1.96 n = sample size SD= standard deviation

n =105
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Method of collecting data-

All fatal cases of thoraco abdominal injuries scige for postmortem
examination. were taken up for the study. A dethiéssection and examination of
thoraco abdominal region was carried out as pemdstal medico-legal autopsy

technique and injuries were noted and enteredragrp®rma in Annexure 1.

Predesigned proforma was used to enter the vadiatasfor:

a. Parameters being studied.

b. New Injury Severity Score(NISS)

Statistical analysis:

1. Microsoft Excel was used to code and input the teiahad been gathered.
2. Frequencies and percentages were used to repoesiected data.

3. Charts and tables are created.

4. Regression analysis was used to determine coeftia¢ correlation and

establish relationship between NISS and survivag t

Ethical Clearance:
J.N. Medical College's and Belagavi Institute of dital Sciences’
Institutional Ethical Committee granted approvar fetudy. Ethical Committee

Clearance letter has been attached.
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RESULTS:

GRAPH 1 - Age wise distribution of cases

7% | 10%

M 0- 20 years
" 21- 40 years
W41 - 60 years

H 61 and above
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GRAPH 2 - Sex wise distribution of cases

H Male

M Female

y
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TABLE 1 - Age and sex wise distribution of cases :

Age group in years| Males| Percentage Females Percage
0-20 7 6.66 3 2.85
21-40 47 44.76 8 7.61
41- 60 27 25.71 6 571
61 and above 5 4.76 2 1.9
Total 86 82 19 18

GRAPH 3 - Thoracoabdominal trauma victims

Type of victim

M Pedestrian
M 2 wheeler occupant
Car occupant

B Heavy vehicle occupant
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GRAPH 4 - Victims in relation to offending vehicle:

Offending vehicle

N

m Bike = Auto Rickshawm Car m Heavy vehicle ( Truck, Bus, Tracto® Unknown

GRAPH 5 - Distribution of cases as per place of oaoence of accident

Place of occurrence

National
highway
23%

Inter village
Road
29%

State highway
48%
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GRAPH 6 - Distribution of cases as per time of ocetence of accident

Time of occurrence

TABLE 2 - Distribution of cases according to regiorof body involved

m12 am- 6 am

=6 am- 12 pm

212 pm -6 pm

6pm - 12 am

Region of the body involved| No. of cases Percentag
Chest alone 10 9.5
Abdomen alone 5 4.76
Spine alone 1 0.95
Chest and abdomen 65 61.9
Chest and Spine 7 6.66
Abdomen and Spine 1 0.95

Abdomen, Chest and Spine 16 15.23
Total 105 100
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TABLE 3 - Distribution of cases according to involement bony fractures

Bony fractures No. of cases Percentage
Ribs 63 60 %
Clavicle 8 7.6%
Sternum 14 13.33%
Vertebrae 24 23%
Pelvis 18 17.14%
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TABLE 4 - Number of victims in relation to different organs involved

Sr no. Organs No. of cases Percentage
1 Lungs 67 63.8
2 Heart 14 13.33
3 Oesophagus 8 7.61
4 Aorta and great vessels 2 1.9
5 Diaphragm 2 1.9
6 Chest wall 39 37.14
7 Liver 50 47.6
8 Spleen 55 52.38
9 Kidney 36 34.28
10 Adrenals 2 1.9
11 Bowel 10 9.5
12 Stomach 4 3.8
13 Urinary Bladder 4 3.8
14 Genitals 10 9.5
15 Peritoneum 40 38
16 Perineum 4 3.8
17 Abdominal wall 14 13.33
18 Spinal cord 25 23.8
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TABLE 5 - Distribution of cases in relation to period of survival

Results

Period of survival No. of cases Percentage

< 2 hours 30 28.57

2-6 hours 22 20.95

6-12 hours 13 12.38

12-24 hours 12 11.42

1-7 days 11 10.47

1 - 4 weeks 15 14.28
>4 weeks 2 1.9
Total 105 100
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TABLE 6 - Distribution of cases in relation to caug of death

Cause of death No. of cases| Percentage
Hemorrhagic shock 51 48.57
Septicemia 8 7.61
Polytrauma 17 16.19
Hemopneumothorax 3 2.85
Hypovolemic shock 7 6.66
Others ( Respiratory failure, Neurogenic shock,esey 19 18.09
chest injury with lung consolidation, Thrombosis ,

Crush injury, Traumatic cervical spine injury )

Total 105 100
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TABLE 7 - Thoracic injuries

Sr. No. Thoracic injuries No. of cases Percentage
1 Rib fracture 63 60
2 Clavicle fracture 8 7.6
3 Sternal fracture 14 13.33
4 Pneumothorax 18 17.14
5 Hemothorax 38 36.19
6 Lung contusion 34 32.38
7 Lung collapse 8 7.6
8 Lung laceration 26 24.76
9 Lung rupture 5 4.76
10 Heart contusion 7 6.66
11 Heart rupture 4 3.8
12 Heart laceration 3 2.8
13 Esophagus crush injury 2 1.9
14 Esophagus laceration 2 1.9
15 Chest wall emphysems 7 6.66
16 Chest wall crush injury 8 7.6
17 Chest abrasion 45 42.85
18 Chest contusion 5 4.76
19 Diaphragm laceration 1 0.95
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TABLE 8 - Abdominal injuries

Sr no. Abdominal injuries No. of cases Percentage

1 Hemoperitoneum 49 46.66
2 Pneumoperitoneum 2 1.9
3 Liver laceration 31 29.52
4 Liver rupture 12 11.42
5 Crush injury of liver 7 6.66
6 Kidney laceration 10 9.52
7 kidney rupture 11 10.47
8 Crush injury of kidney 12 11.42
9 Kidney hematoma 2 19
10 Spleen laceration 16 15.23
11 Spleen rupture 13 12.38
12 Crush injury of spleen 7 6.66
13 Crush injury stomach 4 3.8
14 Crush injury bladder 5 4.76
15 Crush injury genitals 10 9.52
16 Crush injury bowel 8 7.61
17 Bowel rupture 2 1.9
18 Crush injury abdominal wall 12 11.42
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19 Crush injury pelvis 9 8.57
20 Fracture pelvis 18 17.14
21 Pelvic laceration 3 2.85
22 Pelvic hematoma 2 1.9
23 Adrenal hematoma 1 0.95
24 Great vessel rupture 2 1.9
25 Perineal laceration 2 1.9
26 Abrasion over abdomen 10 9.52
27 Contusion over abdomen 6 5.7
28 Laceration over abdomen 4 3.8
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TABLE 9 - Spinal injuries

Sr. No. Spinal injuries No. of cases Percentage

1 Vertebral fracture 24 23

2 Retropulsion 2 19
3 Anterolisthesis 4 3.8
4 Vertebral muscle edem 4 3.8
5 Disc bulge 5 4.9

6 Paraspinal spasm 3 2.8
7 Cervical spondylosis 1 0.95
8 Disc contusion 2 1.9
9 Cord compression 1 0.95
10 Spine straightening 1 0.95
11 Disc rupture 1 0.95
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Injury Severity Score

TABLE 10 - Distribution of cases according to Newnjury Severity Score

NISS Score Number of cases Percentage
0-25 19 18.09
26-50 21 20
51-75 65 61.9
Total 105 100

TABLE 11 - Age groups in relation to New Injury Se\erity Score

Age group (years)| NISSO0-25 NISS 26-50 NISS 3%-| Total
0-20 0 1 9 10
21-40 8 13 34 55
41 - 60 9 5 19 33
61 and above 2 2 3 7
Total 19 21 65 105
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TABLE 12 - Survival period in relation to New Injur y Severity Score

NEW INJURY SEVERITY SCORE
Period of survival 0-25 26 - 50 51-75 TOTAL

< 2 hours 0 2 28 30

2 — 6 hours 0 2 20 22

6 — 12 hours 0 4 9 13
12 — 24 hours 1 4 7 12
1-7 days 2 8 1 11

1 — 4 weeks 14 1 0 15

> 4 weeks 2 0 0 2
TOTAL 19 21 65 105

Associations and Correlations

Association between New Injury Severity Score andgsiod of survival :

To find out the association between period of saviand New Injury

Severity Score CHI- Square test is applied.

The value is less than 0.0001 ( highly significant

The smaller values of Period of survival and higkalues of New Injury

Severity Score have high frequencies and vice versa
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Correlation between New Injury Severity Score and priod of survival

Correlation or co-relation can refer to any departof two or more random
variables from independence, but most commonlysdfiea more specialized type of
relationship between mean values. There are severatlation coefficients, often

denoted or r, measuring the degree of correlation.

Since the parameters are discrete in nature ndbotfie correlation coefficient ,

Spearman Rank Correlation Coefficient is computed .

Ranks are given to the values in increasing ordee&ch parameter. D is the

difference in the ranks

The formula for the Spearman rank correlation goieffit is:

63 d}
p=1-—5—"
n(nz-1)

p = Spearman rank correlation coefficient

d = difference between the two ranks of each olasienv
n = number of observations

Spearman Returns a value from — 1 to 1 where

+1 = perfect positive correlation between the ranks
-1 = perfect negative correlation between the ranks

0 = no correlation between the ranks

Page 44



Results

Rank correlation coefficient of our study is — 0.734 .

The value is less than 0.0001 ( highly significant

There is high degree of negative correlation betweeriod of survival and

New Injury Severity Score.

This means that as New Injury Severity Score irsgegperiod of survival

decreases.
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DISCUSSION

Age and sex distribution of victims

In present study most of victims ( 82 % ) were readed most common
affected age group was 21- 40 years ( 52 % ). Gdmsbe attributed to fact that males
are mostly working member of family and 21-40 ygagsple are commonly engaged
in outdoor activities. Similar findings were seenSingh J, Raoof et al, Meera et al,

kumar et al, Rautaji et af#2°2°

Contrast results were seen in Gushinge et al swiigre commonest age

group involved was 51-60 yeafS§.
Type of victim and offending vehicle

A total of 63 % victims were two wheeler occupaatsl the most common
offending vehicle was a heavy vehicle (truck, bwactor ) in 33 % of cases. Next

common offending vehicle was bike ( 27 % cases )

The number of two wheelers riding on road with higeed is more in
Belagavi region as compared to cars or other vehidRoad safety rules are not

followed properly. Bikers coming from wrong sidevisry common.

There are large number of heavy vehicles operatirBelagavi region. Even
because national highway is near , interstate sroglerate in large numbers . Similar
results were seen in Sharma et al and Raoof ethalfevmost common offending

vehicle was a heavy vehicle like bus or truck.
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Contrast results were seen in Raoof et al , Meesad, &harma et al , Ravi et
al, Deepayan et al where majority victims were gé&tns. This can be due to

encroachments of pavements which forces pedestoamalk on roads.

Place and Time of occurrence

In this study road traffic accidents involving thooabdominal injuries most
commonly occurred on state highway (48%) followedittervillage road (29%) .
This can be attributed to fact of poor maintenaotstate highways and congested

roads in Belagavi region .

Similar findings were seen in kumar et al where imasn accidents ( 52 % )

occurred on highways followed by city road ( 28.2%)

Contrast findings were seen in Raoof et al wherestncommon place of
occurrence was national highway (54.5% ) followaddtate highway in 30.9 %

cases.

Road traffic accidents involving thoracoabdomimaliiies mostly occurred in
evening time between 6 pm and 12 am ( 48 %). Tais e attributed to fact that

there is heavy flow of traffic during this time.

Cause of death

In this study , the most common cause of deathheasorrhagic shock in 51
cases (48.57 % ). In Gyan et al, Raoof et al , Bgap et al, Bhowate et al , Rao et al,

Meera et al studies too, hemorrhagic shock was camest cause of death.
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This is due to fact that most of the vital orgarigh® body are located in
thorax and abdomen. Any injury to these regions sesau deterioration of

hemodynamic functions causing internal hemorrhage.

Period of survival.

In our study about 30 victims ( 28.57 % ) died witl2 hours of accident,

followed by 22 victims ( 20.95 %) whose survivalipd was between 2- 6 hrs.

Contrast findings were seen in Dipayan et al stuldgre 57% victims died on
the spot , in Bhowate et al study 82 % victims digithin 2 hrs of accident, Gushinge

et al study where 53 % victims had survival pebtess than 1 hour.

Abdominal cavity doesn’t have any bony coveringelikead. This leads to
injury to vital organs and vascular system of abdorthereby causing hemorrhage
and death. There is need for early transport ofeptst to hospital, on the spot

emergency medical care .

Injury Severity Score

In present study new injury severity score was 51V 65 (61.9%) cases.
Injury severity score had very high negative catieh with period of survival that
means victims who had very high injury severityrecbad very less survival period.
The correlation coefficient was — 0.7524 suggestimigh degree of negative

correlation.

Weak negative correlation was seen in Raoof etualyswhere correlation

coefficient was -0.418 and in Srivatsava et al gtubere correlation coefficient was -
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0.472. Also the Nikolic et al study showed weakate@ correlation with correlation

coefficient as -0.458.

Negative correlation was also appreciated in Meeral, Gaur et al, Dipayan

et al, Rautaji et al, friedman et al studies.

Similar findings were also seen in Dipayan et atlgtwhere 50 % cases had
ISS between 51-75. In Gaur et al study only 10 %otdl cases had injury severity
score between 51-75 but negative correlation batw&& and survival period was
present in Gaur et al study too. In Friedman ettatly about 39.4 % victims had

injury severity score of 75.

We have taken New injury severity score into comsation because unlike
Injury severity score it is not limited to one injun one anatomic region. In injury
severity score there is high chance of eliminatbdrsummative effect of multiple

severe injuries of same region.

Region of body involved and involvement of different organs

In present study , involvement of both chest ad aglabdomen was seen in
65 cases (61.9%) whereas only chest was involvetOirf 9.5 %) cases and only

abdomen was involved in 5(4.76 % ) cases.

In our study, the most common organ to be involwed lungs in 67 (63.8%)
cases and second most common organ and commondsiiall organ to be
involved was spleen in 55 ( 52.38%) cases, 3rd conast organ and 2nd commonest

abdominal organ to be involved was liver in 50 (69%) cases.
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Findings are in agreement with Shinde et al stutigre where both thorax
and abdomen were involved in 56.5 % cases, lungs mest commonly involved in
162 (81%) cases. In khan et al study where lung mast common organ to be
involved in 80 cases (35 %) and 2nd most commobetanvolved was liver in 67

cases ( 31.45 %) .

Similar findings were seen in Bhowate et al studyere lungs were most

common organ involved in 82 cases (45.81%) followgdiver in 77 cases (43.01% )

Contrast findings were seen in Gushinge et al stubdich considered only
abdominal injuries, the liver was most common orgarolved in 67 (58.77 % )

cases.

Just like present study even in international sisidipleen was seen as most
commonly involved abdominal organ in Ntundu et &leve its involvement was seen
in 91.7 % cases , Tristan et al study spleen wast sgommonly injured organ in 27.3

% cases and also in Olaofe et al study spleenveuoént was seen in 67.1 % cases.

But in Subedi et al study liver was most commomijuiied organ in 57.%

cases and spleen involvement was seen in 37.5 686 cas

Injuries sustained by victims (Thoracic injuries, abdominal injuries, spinal

injuries, bony fractures)

In our study, rib fracture was commonest injuryrsge63 (60% ) cases. Next
common fracture was that of vertebrae in 24 (23%$es. In thoracic injuries
following rib fracture second common injury was shabrasion in 45 (42.5%) cases

and hemothorax in 38 (36.19%) cases.
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In present study, hemoperitoneum was commonestraibdbinjury found in
49 (46.66%) cases followed by liver laceration in(29.52%) and spleen laceration

in 16 ( 15.23 %) cases.

In our study, vertebral fracture was the most commsi@inal injury seen in 24

(23%) cases followed by disc buldge in 5 % cases.

Our findings corresponded with findings of Raviattstudy where the most
common injury observed were rib fractures in 60&éeas , also in Bhowate et al study
rib fracture was the commonest injury and it wasnsie 68.15 % cases followed by
lung laceration in 38.54 % cases and the commoaledbminal injury was liver

laceration in 32.4 % cases.

Contrast findings were seen in Maksoud et al stwtigre lung contusion
(19%) and pneumothorax (13.1%) constituted thastnsommon thoracic injuries
and in Olaefe et al study the commonest injury gf@een laceration in 51 (67.1%)

cases.
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CONCLUSION AND RECOMMENDATIONS

In present study the victims were mainly males (Ba%d most of the victims

were youngsters between the age group of 21-43 yB6ato).

In this study 63 % victims were two wheeler occupand the most common

offending vehicle was a heavy vehicle ( truck, htesgtor ) in 33 % of cases.

Place of occurrence in present was state highway8% of cases and

accidents occurred in evening time between 6 ph2tam in 48 % of cases.

In present study death was mainly as a result widnghagic shock in 51 cases
(48.57 %) and most common period of survival wathwi2 hours of occurrence of

accident in 30 victims ( 28.57 % ).

In present study new injury severity score was 51ifv 65 (61.9%) cases.
Injury severity score had very high negative catieh with period of survival that

means victims who had very high injury severityredaad very less survival period.

The correlation coefficient was — 0.7524 suggeshigh degree of negative

correlation.

In this study, there was involvement of both creesd abdomen was seen in
65 cases (61.9%) whereas only chest was involvetOirf 9.5 %) cases and only

abdomen was involved in 5(4.76 % ) cases.

In present study the commonest organ to be involvesllungs in 67 (63.8%)

cases and second most common organ and commondsiiall organ to be
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involved was spleen in 55 ( 52.38%) cases, 3rd con@st organ and 2nd commonest

abdominal organ to be involved was liver in 50 (69%) cases.

In this study, the commonest injury seen was réztiire in 60% cases and
hemoperitoneum was commonest abdominal injury found49 (46.66%) cases

followed by liver laceration in 31 (29.52%).

The following preventive measur es should be followed to avoid fatalities in road

traffic accident cases :

1. There is need of more trauma centers in Belagawne

2. Along with main road separate tracks should be niadeedestrians to walk.

3. Compulsory use of seat belts not just by driversadigp by fellow passengers

in vehicle will result in lesser injuries.

4. There is need for maintaining speed limit to rediatal injuries.

5. Road design and environment alongside the roaddheusafer so as to avoid

lager and fatal injuries.

6. Areas or regions which are more prone to accidembsild be noted and area

wise traffic management should be done.

7. Children should be taught road safety education.

8. Pedestrians need to be encouraged for using zetssirngs rather than direct

crossing of the roads in any manner.
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10.

11.

12.

Conclusion and Recommendations

Non Government Organizations, police and also idd&ls who witness any
accident should provide prehospital care to injyvatients which will reduce

fatality to a large extent.

Ambulances should not be just transport vehiclestbaey should be well

equipped with pre hospital treatment facilities.

In cases of mass causalities in road traffic actgl¢he patients with higher

injury score should be given preference in treatmen

Injury severity scoring should done immediatelyemergency department or

casualties so as lessen fatalities.
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SUMMARY :

One year cross sectional study titled “One yeaogsyt study on pattern of
Thoraco abdominal injuries in fatal road trafficcaient cases at Belagavi” was

conducted.

All fatal cases of thoraco abdominal injuries sctge for postmortem
examination were taken up for the study. A detadexbection was carried out and
examination of thoraco abdominal region was donegexs standard medico-legal
autopsy procedure and later the injuries were natedl entered as per prescribed
proforma in Annexure 1. A total of 105 cases wdtalied from 1st January 2021 to

31st January 2022.

My study results are summarized as follows :

1. 82 % victims were males and 52 % victims were antbegage group of 21-

40 years.

2. 63 % victims were two wheeler occupants and thetrnosimon offending

vehicle was a heavy vehicle ( truck, bus, traciard3 % cases.

3. Death was mainly due to hemorrhagic shock in 58£84$8.57 % ) and most
common period of survival was within 2 hours of meence of accident in 30

victims ( 28.57 % ).

4. The new injury severity score was 51-75 in 65 (8d).@ases. Injury severity
score had very high negative correlation with pegrid survival that means

victims who had very high injury severity score hasty less survival period.
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The correlation coefficient was — 0.7524 suggeshigh degree of negative

correlation.

. There was involvement of both chest and abdomen sea®s in 65 cases

(61.9%) whereas only chest was involved in 10 ( @b cases and only

abdomen was involved in 5(4.76 % ) cases.

. The commonest organ to be involved was lungs in (68/8%) cases and
second most common organ and commonest abdomigah do be involved
was spleen in 55 ( 52.38%) cases, 3rd commoneahagd 2nd commonest

abdominal organ to be involved was liver in 50 (69%) cases.

. The commonest injury seen was rib fracture in 60%ses and
hemoperitoneum was commonest abdominal injury foimal9 (46.66%)

cases followed by liver laceration in 31 (29.52%).
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ANNEXURES

ANNEXURE -1 PROFORMA FOR STUDY

One year autopsy study on pattern of thoraco abdomal injuries in fatal road traffic

accident cases at Belagavi (a cross sectional styidy

1. Post mortem number -

2. Name -

3. Age -

4, Sex —

o Male

o Female

5. OP/IP no -

6. Date and time of incidence —

7. Place of occurrence -

o National highway
o State highway

o Intervillage road

8. Date and time of hospital admission —
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9. Offending vehicle -

o Bike

0 Autorickshaw

o Car

o Heavy vehicle ( truck, tractor, bus)

o Unknown

10. Type of victim -

0 Pedestrian
0 2 wheeler occupant
o Car occupant

0 Heavy vehicle occupant

11. Region of body involved —

0 Chest
o Abdomen

0 Spine

12. Bony fractures —

0 Ribs

o Sternum
o Clavicle

o Vertebrae

o Pelvis
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13.

14.

15.

16.

17.

18.

19.

Organs involved —

Thoracic injuries —

Abdominal injuries —

Spinal injuries -

Cause of death -

Period of survival -

NISS score -
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TOV
ov
POO
TOO
ROBI
BF
Ol

Tl

Al

Sl
POS
COoD
NISS

Age —

Sex —

ANNEXURE -Il KEY TO MASTER CHART

- Type of victim

- Offending vehicle

- Place of occurrence
- Time of occurrence
- Region of body involved
- Bony fractures

- Organs involved

- Thoracic injury
- Abdominal injury

- Spinal injury

- Period of survival

- Cause of death

- New injury severity score

0-20 years - 1
21-40 years - 2
41-60 years — 3

61 years and above — 4

Male- m

Female -f

Time of occurrence (TOO ) —

12am-6am-1
6am —12 pm -2
12 pm- 6 pm -3

6pm-12am-4

Page 65



Annexures

Type of victim (TOV) —
Pedestrian — 1
2 wheeler occupant — 2
Car occupant — 3
Heavy vehicle occupant — 4
Offending vehicle (OV) -
Bike - 1
Autorickshaw -2
Car -3
Heavy vehicle ( truck, tractor, bus ) - 4
Unknown — 5
Place of occurrence (POO) —
National highway -1
State highway -2
Inter village road — 3
Period of survival (POS)-
<2hrs-1
2-6 hrs - 2
6-12 hrs - 3
12-24 hrs -4
1-7 days - 5
1 -4 weeks - 6
>4 weeks — 7

New Injury Severity Score ( NISS ) -

0-25-1
26-50 -2
51-75-3
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Cause of death (COD) —
Haemorrhagic shock - HS
Septicaemia - ST
Polytrauma - PT
Hemopneumothorax - HP
Hypovolemic shock - HVS

Others (Respiratory failure, Neurogenic shock, &ewehest injury with lung
consolidation, Thrombosis , Crush injury, Traumatevical spine injury ) - O

Region of body involved (ROBI) -
Chest alone - C
Abdomen alone -A
Spine alone - S
Chest and abdomen - CA
Chest and Spine - CS
Abdomen and Spine — AS
Chest, abdomen, Spine — CAS

Bony Fractures (BF) —

Ribs — RF
Sternum — SF
Clavicle — CF

Vertebrae - VF

Pelvis — PF
Injuries :
Abrasion — AB

Contusion — CO
Laceration — LA

Crush - CR
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Complete transection — CT
Retropulsion — RP

Disc buldge - DB
Pneumothorax — PT
Hemothorax — HT
Pneumoperitoneum - PP
Hemoperitoneum - HP
Collapse — CP

Edema-E

Emphysema - EM

Organs involved (Ol) —
Lungs - L
Heart— H
Oesophagus - E

Aorta and great vessels — V

Diaphragm — D
Chest wall - CW
Liver — LI
Spleen - S
Kidney — K
Adrenals - AD
Bowel — B
Stomach - ST

Urinary Bladder — U
Abdominal wall - AW
Spinal cord — SC
Peritoneum — P
Perineum — PE
Genitals — G
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Thoracic injuries : (TI)
Rib fracture - RF

Clavicle fracture — CF

Sternal fracture — SF
Pneumothorax - PT
Haemothorax - HT

Lung collapse — LCP

Lung oedema — LE

Lung contusion — LCO

Lung laceration - LLA

Lung collapse — LCP

Lung rupture — LR

Heart contusion — HCO

Heart rupture — HR

Heart laceration — HLA
Oesophagus crush injury — ECR
Oesophagus laceration - ELA
Chest wall emphysema — CWEM
Chest wall crush injury - CWCR
Chest abrasion — CAB

Chest contusion — CCO
Diaphragm laceration — DLA
Abdominal injuries : (Al)
Hemoperitoneum — HP
Pneumoperitoneum — PP
Liver laceration — LILA

Liver rupture — LIR

Crush injury of liver — LICR
Kidney laceration — KLA
Kidney rupture — KR

Crush injury of kidney — KCR
Kidney hematoma — KH
Spleen laceration — SLA

Spleen rupture — SR
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Crush injury of spleen — SCR
Crush injury stomach — STCR
Crush injury bladder — UCR
Crush injury genitals — GCR
Crush injury bowel - BCR
Bowel rupture - BR

Crush injury abdominal wall - AWCR
Crush injury pelvis - PCR
Fracture pelvis — PF

Pelvic laceration — PLA

Pelvic hematoma — PH
Adrenal hematoma — AH

Great vessel rupture — VR
Perineal laceration — PELA
Abrasion over abdomen — AAB
Contusion over abdomen -ACO
Laceration over abdomen -ALA
Spinal injuries : (SI)

Fracture — VF

Retropulsion — RP
Anterolisthesis — AT

Vertebral muscle edema — VE
Disc bulge — DB

Paraspinal spasm — PSS
Cervical spondylosis - CS

Disc contusion — DC

Cord compression — CC

Spine straightening — SS

Disc rupture - DR

Annexures
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ANNEXURE -lll MASTER CHART

Annexures

SINC | Name | Age | Se» | TOV | OV | POO | TOO | ROBI BE ol T Al Si POS | COD | NISS
YAS | 2 | m| 2 | 3| 2 CA RF LK RF, LCO KCR T | HS | 2
2 DEV | 2 | m| 3| 4| 2 1| caAs CF, VF, RF L,S,CW,SC,P | ,BF,PT,LCP, LE, EM HP, SLA VF\}ER'BQT' 6 0 1
3 GAl | 3| m| 2| 4| 3 2 CA LP.B LCP HP, PP, BCR 5 | sT | 2
Z BASA | 4 | m| 1 | 1] 2 4 | CAS VF CW, PE, SC HT, PT, RF, B0AB PELA VF 7 st | 1
5 BASA | 3 | m| 3 | 4] 1 3 CA PF, RF CW.L P, LI CAB, REA PE, PP, HP, LILA T ] PT | 3
6 RAT | 3| f | 2 | 3] 2 1 Cs VF L. SC LCO, LCP PSS.CS,VF| 5| HS| 1
7 | BASAL| 4 | m | 1 | 4] 3 Z CA RF CW,L LI, P CAB, LCO, RF HP, LR 4 | ns | 2
AWCR, STCR, KCR,
8 UN 2 m| 2| 5] 2 2 CcA RF, SF Cw, L, H, E, AW, ST, | CWCR, RF,SF, LLA, LICR, SCR, UCR, 2 | Hs | 3
K. LS UG HLA, ELA SR
9 NAR | 2 | m | 1 3 CAS RF, VF CW, L S.K, LI, SC FHT, RF, EM, LLA SLA, KCR, LILA VF 21 ns| 3
AWCR, HP, LICR,
10 ANE | 2 | m| 1| a| 2 CcA L AW, P, LI, S, K Lco SoR KoR 1 | Hs | 3
AWCR, PCR, STCR,
CW, L H, E, AW, P, BCR,
11 YaL | 1 | m| 2| a| 2 3 CA RF, SF e G R | ower Ler HCR ECR| | SR keR. 1| T | 3
UCR, GCR
12 PAL | 2 | m | 3 | 4] 2 3 CA RF CW,P. 1. S.K CAB. RF HBLA, SLA, KCR 7] pT | 3
13 NAG | 4| m| 1 5] 3 4 cs PE. VF, RF CW, L SC HT, B, RF, LCP VF. DB 2 [ P | 2
14 SAN | 4| ] 2| 3] 1 4 | CAS RF CW.L K, SC RF, PT, HWCR, LCO KH VF 4| ns| 3
15 SUR | 2] m| 3] 5] 1 4 CA LHLLS LCO,HCO LILA, SR 6 | pT | 1
6 | AKSH | 2 | m| 2 | 3] 2 4 | CAS VF, SF CW, S, SC CAB, SF ASL VF, DC Z o 1
17 Gop | 2| m| 2] 3] 3 2 CA RF P, LI, K RF, HT HP, LIRRK 4 | ns | 3
18 SHA | 2 | m| 2| 4| 3 2| CA RF, SF LP LLKS RF, 8, LR HP, LR, KR, SR 3 | ns | 3
19 RAJ | 3 m| 2] 3] 3 3 CA P. LI K PT HP, LILA, KLA 3 | wp | 3
20 BHA | 2 | m| 2 | 4| 2 4 CA RF LP.LLS RF, LLA, HT HPIR, SR 1 | As | 3
21 KAL | 3 | m| 2 | 3] 1 2 AS PE, VF sC PCR, PF, VF 2 ns| 3
22 SAG | 2| m| 1] 3] 2 Z CA P.LLK,V CAB HP, LIR, KR, VR 3 | ns | 3
23 RA | 2 | m| 2| 2| 2 3 CcA H,L S CAB, HL'C"gO' LLA, SLA 2 | pT | 3
24 SAT | 4| m| 1] 3| 1 3 CA LA .S K LCO, HCO LILA, SLA, KLA 3 0 3
25 UNK | 2 | m| 2 | 1] 1 4 C RF L CAB, HT, LLA, RF 2 | WP | 3
26 | YAM | 3 | m | 2 | 4] 2 Z CA RF LH P, S K RF, LCO, HCO HP, SLA, KR 6 0 1
AWCR, PCR, PF,
27 GAN | 2 | m| 2| a| 2 2 CA PF CW, AW, U, G CWCR, Ao 1 | Hs | 3
28 | NRM | 3 | f | 2 | 1] 3 2 | CAS RF, PF, VF CW, SC CAB, RF F PH VF 6 | st| 1
29 NR | 21 ] 2] 3] 2 1 CA RF CW,L P, L.B CAB, RETHLLA HP, LILA, BCR 1 | ns | 3
30 MAL | 2 | m | 3 | 1| 2 4 | CAS VF CW, P, LI, SK, SC CCO HAR, SR, KR VF, CC 6] ns| 2
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31 soM | 3] m| 2 4] 3 2 CA RF, SF CW,D, P, LI, K CAE. fSF, DLA HP, LILA, KR 2 | Hs | 3
32 PIA 1] f] 2 | 4] 3 3 | CAS VF, PF CW, SC CAB PF VF 2 q 3
CAB, RF, SF, HT, PT,
33 BHA | 2 | m| 2 | 3| 1 4 | cAs| RF SF VF PH CW, L, SC o LA Lo PF VF 7 | Hs 1
34 UN 2 | 1| 2 1| 2 2 cs VF CW, SC CAB VF 1 0 3
CLA, SF, RF, HT, LLA,
35 LAX | 3 | m| 2 1] 2 4 c SF,RF H L,CwW Cco. eo 2 | Hs | 3
36 ATI 2 [ m| 2 | 4] 1 1 C RF CW, H, L CAB, RF, HT, LCBR T | Hs | 3
37 NAN | 3 | m| 2 | 3] 3 4 cs RF CW, L, SC CAB, PT, LCO, RF PSS, SS 1] pT 3
38 PRA | 1| m| 1 N 3| CAS VF, PF CW, P, G, SC CAB W, GCR VF 2 | _PT 3
39 SID 2 m| 1] 3| 3 4 CA AW, LI, S, P CAB ACO, HP, LILA, SLA 1 | PT 3
40 SHY | 3| m| 2 | 2| 2 2 C RF CW, H, L CAB, RF, HT, LCAR 1 | Hs | 3
41 SRI 2 m| 2 1] 1 3 cs RF, VF CW, L, SC CAB, RF, LLA VF 1 0 3
42 GUR | 3] m| 2 1] 1 Z CA RF LK CAB, RF, LLA, HT AAKLA T | PT 3
43 DIG 2 m| 2| 3] 2 4 CA RF S CAB, RF, HT AAB, SR 1 | PT 3
24 ANK | 1 | m]| 2 | 4] 3 3 C 0 CAB, PT, LCO AAB 1 | PT 3
25 VIS 2 | m| 3 1| 3 4 C CF, RF L CAB, CF, RF, LCO, PT 5 0 1
46 VIT 3 | m| 2 | 4] 3 1 C RF L PT, HT, LCO, LE, RF 6 0 1
47 MAL | 2 | m| 1 | 3| 2 Z CA L, P, AD CAB, LCO HPAH 5 | HS 2
8 ARU | 1| m| 2 1] 2 4 A P.K,V ACO, HP, KR, VR 4 | Hs | 3
AT, VF, DB,

49 MAR | 3 | m| 3| 4| 1 4 s VF sc Ve pss 6 0 1
50 VIS 2| m| 4 2 2 4| cas| SP R\F/*FCF' PF, L, SC CAB, SF, RF, CF, LLA ACO, PF, PH VF 3| H

51 UNK | 2 | m| 2 1] 3 2 C SF,RF LH SF, RF, HT, LLACB 3 | HS 2
52 JOE 2 m| 2] 3] 2 4 CA RF K CCO, RF, HT KLA 5 | HS 2
53 SRI 2| m| 2| a] 2 2 CcA RF, PF LI, K RF, HT ACO, HP, LILA KR, 2 | pT | 3
54 BHA | 2 | 1| 2 | 3| 1 3 CA 0,s CAB, PT HP, LILA, SLA 3 | s | 3
55 SHA | 3| | 2 | 3] 1 3 CA RF LU RF, LCO HP, LIR > | Hs | 3

AT, VF, DR,

56 AKA | 2 | m| 2| a| 2 4 cs VF CW, SC CAB Ve 6 0 1
57 RAM | 2 | m| 3 | 3| 1 Z CA RF LU CAB, RF, HT, LCO HPILA 3 0 2
58 Top | 4] m| 1] 3| 3 2 CA SF, CF, RF ] SF,CF, REALHT HP, LILA 6 | PT 1
59 vm | a | £ | 1| al| s 2 CcA AW, S, LI, K CAB, HT AWCR'E& SR, LIR, 2 | Hvs | 3
60 SHA | 3| | 2 | 4] 2 4 CA RF AW, L RF, HT, LLA AWCR 4 | Hs | 3
61 Ki 2 | m| 2 1] 2 2 CA RF, PF L CAB, RF, HT, LCO PAB, HP 6 | ST 1
62 VIL 3 [ m | 2 T 2 CA LK CAB, LCO, HT AAB, KLA 6 o) 1
63 VAN | 2 | m| 2 | 4] 3 2 A AW, PE AWCR, PELA 2 | HS | 3
64 NAG | 3 | m| 2 | 2] 2 3 CA B.P HT HP, BR 6 | ST 1
65 GUR | 2| m| 2| 3| 1 Z CA RF cw, L CCO, RF, HT HP, BIL > | HS | 3
66 OM 1 m]| 2 1| 2 4 CA RF CW, L, LI CAB, RF, LCO HELA 1 | HS | 3
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67 HoB | 3] f | 2 | 2] 1 3 CA LS K CAB, LCO HP, SR, KR 5 [ is | 2
68 UNK | 3 | m| 2 | 1] 3 4 C L CAB, LCP 6 | PT | 1
69 TAR | 3 | m| 2 1] 2 4 C RF CW, L CCO, RF, HT 5 | pT | 2
70 RAV | 3 | m| 2 | 3] 3 3 CA RF o RF HP, LILA T ] PT | 3
71 PAR | 2| m| 2] 1| 3 3 CA RF LS CAB, RF, HT, LCO HP, LILA, SR 2 T hs | 3
CWCR, RF, LLA, LCR, | AWCR, LICR, SCR,
72 UM 2 m| 1| 2] 2 4 CcA RF L H LIS B K G M BoR K G 2 o 3
73 Ki 3 [ m| 2| 2] 2 3 CA RF L LI, S, CW, AW CCO, RECD ACO, LIR, SR 2 0 3
74 NI 2 T m]| 1] 3] 2 4 CA RF L Ll CAB, RF, LLA HP. LILAAAB 2 | ns | 3
75 AD 2 m| 1] 1] 2 4 | caAs VF, PF P, B, SC HT, PT AWCR, ;'E'RBCR' PF, VF 4 | ws | 3
76 GAN | 3 | m| 1 | 3| 2 2 CA RF LU RF, HT, LLA LILA 3 | ns | 3
AWCR, STCR, KCR
CW,L H,E, AW, ST, | CWCR, RF.SF, LLA, '  KCR,
77 AKR | 3 | m| 1| a| 2 3 CcA RF, SF e A A LICR, gcC:E, UCR, 1 | Hs | 3
78 AKA | 2 | m | 1 | 3| 3 3 | CAS RF, VF CW, L S.K,LI,.SC| __THPT, RF, EM, LLA SLA, KCR, LILA VF 3] ns| 3
AWCR, HP, LICR,
79 RAG | 2| t| 2| 3| 2 4 CcA L AW, P, LI, S, K Lco SoR KoR 1 | Hs | 3
AWCR, PCR, STCR,
CW, L, H, E, AW, P, BCR,
80 NIR 2| m| 2| 1| 3 4 CA RF, SF aaire U e | cwer Ler HCR ECR| | SR keR. 2 o 3
UCR, GCR
81 AX | 3 | m ]| 1 ] 1] 2 2 CA RF CW,P, LI, S.K CAB, RF HBLA, SLA, KCR 3 | As | 3
82 GOK | 2| m| 2| 1] 1 3 Cs PF, VF, RF CW, L, SC HT, BW, RF, LCP VF, DB T | PT | 3
83 KA | 2 | f 1 1] 1] 2 2 | CAS RF CW.L K, SC RF, PT, HTWCR, LCO KH VF 6 | ST | 1
84 VT | 3 | m| 2] 3] 2 Z CA LHLLS LCO,HCO LILA, SR 2 0 2
85 BHA | 2 | f | 1 | 3| 3 1 | CAS VF. SF CW, S, SC CAB, SE SLA VF. DC 3 | hs | 2
86 ANU | 2 | m| 2 | 1| 2 4 CA RF P.LILK RF, HT HP, LIRRK 4 0 2
87 SAY | 21 f 1 21 1] 2 3 CA RF, SF LP LLKS RF, S, LR HP, LR, KR, SR 1 [ HAvS | 3
88 MIT | 1 | f ] 2 | 4] 2 3 CA P.LILK PT HP, LILA, KLA T | ns | 3
89 NIK 3| f 2 | 4| 2 3 | cas CF, VF, RF L,S,CW,SC,P | F.@F PT, LCP, LE, EM HP, SLA VF\}ER'BQT' 6 0 1
90 SAT | 1] f] 1 | a| 1 4 CA RF L P, LS RF, LLA, HT HPIR, SR 1 | ns | 3
PCR, BCR, AAB, PF,
o1 GAN | 1 | m| 2| a| 2 2 CA PE LB, LLK S Lco Do koo aeo 3 | us | 3
92 RAV | 3 | m| 2 1] 3 Z CA RF PLLL RF, LLA HP, LILA T [ As | 2
93 SAG | 2 m| 2| 1] 2 Z CA LS LCO HP, SR 4 | hs | 3
94 RAJ | 3| m| 1] 4] 3 4 CA PE LG LCO AAB, PCR, GCR, BF 4 | ns | 3
95 NAG | 3| m| 3 | a] 2 1 CA RF, CF LSp RF, CF, LLA TRA 5 | ns | 3
96 MUK | 2 | m| 3 ] 3] 1 Z CA RF, CF LLLK CAB, RF, CBLA LILA, KLA 4 [ HVS | 2
97 SHA | 2 | m| 4] 4] 3 2 A PE AW, G, PE ACO, GCR, PCR, PF 2 | ns | 3
98 SHI 2| m| 2| 3| 2 3 A PF AW, G, PE AAB, P'I:T\L'AGCR' PF, 1 | Hs | 3
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99 SAN 2 m 4 4 1 1 A P, LIS, K HP, LILA, SLA, KCR 5 ST 2
100 VAI 2 f 2 4 1 3 CA RF, PF L, CAB, RF, LLA PFLR, PCR, 1 HS 3
101 VIR 3 m 1 4 1 2 CA RF ,LILP CAB, RF, LCO HRLA 1 HVS 3
102 PRI 1 m 2 4 3 3 CA RF L LILP RF, LLA AAB, PLAIP, LILA 5 HVS 2
103 ANI 3 m 3 3 1 2 CA LS K CAB, LCO SLA, KLA 1 HVS 3
104 SAN 2 m 4 4 1 3 CA CF, RF CW, P, LI CAB, CF, RF HP, LILA 4 HVS 2
105 BAKU 2 m 2 1 2 4 CA B, LI CAB HP, BCR, LILA 5 ST 2
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