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INTRODUCTION

• LARGEST KILLER IN THE WORLD 

• MORE IN YOUNGER AGE GROUP 



TRIMODAL PEAK OF DEATH

Reduced by

ATLS 

More now in 

Polytrauma



DEFINITION 
• CONTROVERSIAL 

• “at least two severe injuries of the head, chest or abdomen, one of them in association with an 

extremity injury”

• “a patient with two or more injuries, one of them being potentially life threatening”….

• 2 or more regions with ISS score > 15 



TRAUMA SCORES 



WHY ARE SCORING SYSTEMS 
NEEDED ?

• Ability to predict outcome from triage

• Facilitate rational prehospital triage decisions

• An aid for the clinical management of patients 

• Case mix adjustment for evaluative research 

• Tool for comparative audit

• Mechanism to decide resource allocation

• Objective information for end-of-life decision 

making



IDEAL SCORE 
SYSTEMS 

TO SERVE PURPOSE OF QUALITY IMPROVEMENT – AN IDEAL SCORE 
MUST FACTOR 

SEVERITY OF INJURY 

PHYSIOLOGICAL DERANGEMENTS 

PATIENT DEMOGRAPHICS 

MECHANISM OF INJURY 

COMORBID CONDITION 

PATIENT OUTCOME = ANATOMICAL INJURY + PHYSIOLOGICAL 
SCORE + PATIENT RESERVES 



PHYSIOLOGICAL ANATOMIC COMBINED

REVISED TRAUMA SCORE 
(RTS)

ABBREVIATED INJURY 
SCORE (AIS)

TRAUMA SCORE – INJURY 
SEVERITY SCORE

ACUTE PHYSIOLOGY AND 
CHRONIC HEALTH 
EVALUATION (APACHE)

INJURY SEVERITY SCORE 
(ISS)

A SEVERITY 
CHARACTERIZATION OF 
TRAUMA (ASCOT)

SEQUENTIAL ORGAN 
FAILURE ASSESSMENT 
(SOFA)

NEW INJURY SEVERITY 
SCORE (NISS)

INTERNATIONAL 
CLASSIFICATION OF 
DISEASES INJURY SEVERITY 
SCORE (ICISS)

SYSTEMIC INFLAMMATORY 
RESPONSE SCORE (SIRS)

ANATOMIC PROFILE (AP) GANGA HOSPITAL OPEN 
INJURY SCORE (GHOIS)

EMERGENCY TRAUMA 
SCORE

ICD BASED INJURY 
SEVERITY SCORE (ICISS)

TRAUMA MORTALITY 
PREDICTION MODEL (TMPM)



ABBREVIATED INJURY SCORE

• PUBLISHED BY ADVANCEMENT OF AUTOMOTIVE MEDICINE (AAAM)

• IT IS A CONSENSUS DERIVED, EVIDENCE BASED, GLOBAL SEVERITY SCORING SYSTEM THAT CLASSIFIES EACH 

INJURY BY BODY REGION ACCORDING TO ITS RELATIVE IMPORTANCE ON A 6 POINT ORDINAL SCALE DEVELOPED 

FOR GRADING INJURY 



ABBREVIATED INJURY SCORE- 1971

NUMBER REGION 
1 EXTERNAL SKIN
2 HEAD WITH FACE
3 NECK
4 THORAX
5 ABDOMEN WITH PELVIS 
6 SPINE
7 EXTREMITY

PUBLISHED BY ADVANCEMENT OF AUTOMATIVE MEDICINE (AAAM)



ABBREVIATED INJURY SCORE- 1971

SCORE SCALE 
1 MINOR
2 MODERATE
3 SERIOUS
4 SEVERE
5 CRITICAL 
6 UNSURVIVABLE 
9 UNKNOWN 



PROBLEM WITH AIS 
• FAILS TO ACCOUNT FOR CUMULATIVE EFFECT OF INJURY IN DIFFERENT BODY REGIONS 

• NON-LINEAR RELATIONSHIP BETWEEN MAXIMUM AIS AND MORTALITY 

• SUMMATION OF AIS SCORE INADEQUATE 

AIS 4 + AIS 3 WITH MORTALITY 24%

AIS 5 + AIS 2 WITH MORTALITY 54%



INJURY SEVERITY SCORE

HEAD AND NECK

FACE

CHEST 

ABDOMEN AND PELVIS 

EXTREMITIES OR PELVIC GIRDLE

EXTERNAL



INJURY SEVERITY SCORE
• SUM OF THE SQUARES OF THE HIGHEST AIS GRADE IN EACH OF THE 3 MOST SEVERLY INJURED AREAS 

       A2 + B2 + C2

• MAX SCORE 75

• BAKER ET AL – 1974 



ISS 

• MAX SCORE IS 75 

• IF ONE AREA IS AIS 6 , THEN AUTOMATICALLY ISS IS 75

• MINOR = 1-8 , MODERATE = 9-15 , SEVERE 16-24 , VERY SEVERE = > 25  



LD50
• LETHAL DOSE FOR 50% OF THE POPULATION TO DIE 

AGE GROUP WOULD SURVIVE UPTO ISS

15-44 YEARS 40

45-64 YEARS 29

AGE >65 YEARS 20



ISS 
• REDUCE GREATER VARIABILITY OF INJURY PATTERNS TO A SMALLER RANGE THAT CAN BE USED IN OUTCOME 

RESEARCH 

• CORRELATES WELL WITH MORTALITY BUT WITH NON-LINEAR RELATIONSHIP 

• VALID FOR BLUNT AND PENETRATING INJURIES IN > 12 YEARS AGE 



ALL PATIENTS WITH SAME ISS DOES NOT MEAN SAME 
MORTALITY 

AIS ISS MORTALITY
4,1,0 17 18 %
3,2,2 17 2.6 %



FOR ALL PATIENTS WITH AIS , MORTALITY IS NOT SAME 

BODY REGION AIS MORTALITY
FACE 3 2.3
THORAX 3 6.1
ABDOMEN 3 10.5



OTHER LIMITATION 
• NOT DESIGNED TO PREDICT DISABILITY OR OTHER OUTCOMES 

• COSTLY, TIME CONSUMING, REQUIRES TRAINING FOR CAPTURING OF DATA AND CALCULATION OF SCORES 

• UNDERESTIMATES MORTALITY RESULTING FROM MULTIPLE INJURIES TO A SINGLE BODY REGION 





ANATOMIC PROFILE SCORE 

• MODIFICATION OF AIS AND ISS 

• USES ONLY 4 REGIONS 

BRAIN
SPINAL CORD
THORAX
NECK 
ALL SERIOUS INJURIES
ALL OTHER NON-SERIOUS INJURIES 

THE AP SCORE IS THE SQUARE ROOT OF 
THE SUM OF SQUARES OF ALL AIS 

SCORES IN A REGION 



modified ANATOMIC PROFILE (mAP)



NEW INJURY SEVERITY SCORE
• SUM OF SQUARES OF THE THREE MOST SEVERE INJURIES, REGARDLESS OF BODY REGION REQUIRED 

• NISS WILL BE EQUAL TO OR HIGHER THAN ISS 

• OSLER ET AL – 1997 



NISS 



POLYTRAUMA DEFINITION 



CURRENT DEFINITION – POLYTRAUMA (BERLIN)
• TWO INJURIES THAT ARE GREATER OR EQUAL TO 3 ON AIS 

• AND ONE OR MORE ADDITIONAL DIAGNOSIS 

1. HYPOTENSION SBP </= 90 mm hg 

2. UNCONSCIOUSNESS GCS score </= 8 

3. ACIDOSIS base deficit </= 6.0

4. COAGULOPATHY PTT >/= 40 seconds , INR >/= 1.4 

5. AGE >/= 70 years  



Mangled Extremity Severity Score (MESS)
• USED TO DESCRIBE WHETHER TO AMPUTATE OR NOT 

• THE INJURY SEVERITY SCORE DOES NOT HAVE ANY IMPACT ON THE MANGLED EXTREMITY SEVERITY SCORE 





SALVAGE – PREDICTIVE SCORES 

• MANGLED EXTREMITY SEVERITY SCORE (MESS)

• LIMB SALVAGE INDEX (LSI)

• PREDICTIVE SALVAGE INDEX (PSI)

• HANNOVER FRACTURE SCALE – 97 (HFS-97) 

• OTA – OFC SCORE





ALL ARE GUSTILO 3B INJURIES !







GANGA HOSPITAL SCORE IN OPEN 
INJURIES 



HOW DO YOU MANAGE 
SUCH INJURIES ??





ADVANTAGE OF GANGA SCORE 

• ALL OTHER SCORES ARE DESIGNED TO ASSESS ISCHEMIC LIMBS WITH COMBINED ORTHOPEDIC AND VASCULAR 

INJURY 

• NO SPECIFIC SCORE TO EVALUATE SEVERELY INJURED LIMBS WITHOUT VASCULAR INJURIES 

• NO SCORE TO PROVIDE GUIDELINES IN RECONSTRUCTION 



GANGA SCORE

SKIN AND FASCIA BONE AND JOINTS

MUSCLES AND 
NERVES

COMORBID 
CONDITIONS

SCORES 1 TO 5 SCORES 1 TO 5 

SCORES 1 TO 5 
EACH CONDITION 
2 POINTS 



SKIN AND COVERING TISSUE



FUNCTIONAL TISSUES – MUSCULOTENDINOUS AND NERVE UNITS



SKELETAL STRUCTURES – BONE AND JOINTS 



COMORBID CONDITIONS – add 2 points each 

• Injury debridement interval > 12 hours 

• Sewage or organic contamination / farmyard injuries 

• Age > 65 years 

• Increased anesthetic risk 

• Injury severity score > 25 / fat embolism 

• Hypotension with systolic BP < 90 

• Another major injury to same limb , compartment syndrome



Ganga Hospital Open Injury Score 

• Provides global assessment of the severely injured limb and the patient 

• All components of the limb and comorbid factors are assessed separately and together 

• INDIVIDUAL SCORE – provides guidelines in treatment 

• TOTAL SCORE – helps decide salvage and prognosticate outcome 



SALVAGE RECOMMENDATIONS

BELOW 14 – ATTEMPT SALVAGE 

17 AND ABOVE – REQUIRE AMPUTATION 

15 AND 16 – GREY ZONE 





CAN DECIDE TIME AND NATURE OF RECONSTRUCTION IN OPEN INJURY 



EARLY TOTAL CARE 
• EARLY AND DEFINITIVE STABILIZATION OF LONG BONES 

• ADVANTAGES 

o REDUCTION OF ARDS 

o REDUCTION OF MULTIPLE ORGAN FAILURE

o REDUCTION OF FAT EMBOLISM

o REDUCTION OF THROMBOSIS

o BETTER FUNCTION THROUGH EARLY MOBILIZATION





CAUSES 
• MODS – SIRS

• SEPTICEMIA 





PATHOPHYSIOLOGY 

TRAUMA
PROINFLAMMATORY 

MEDIATORS
SIRS



PATHOPHYSIOLOGY 

TRAUMA 
PROINFLAMMATORY 

MEDIATORS
COUNTER REGULATORY 
ANTIINFL MEDIATORS

SEPTICEMIA



TRAUMA
PRO-INFLAMMATORY
MEDIATORS

Systemic Inflammatory
Response Syndrome

MODS

TRAUMA
PRO-INFLAMMATORY
MEDIATORS

HIGH COUNTER
REGULATORY 
ANTI-INFLAMMATORY
MEDIATORS (CARS)

IMMUNO-DEFICIENCY
SEPTICEMIA



REGULATION OF POST TRAUMATIC INFLAMMATION 

SIRS ACTIVATION (TNF 
a, IL 1, IL 6)

CARS SUPPRESION   (IL 
4, IL 10 , IL 13)



SHOCK, TRAUMA, HEMORRHAGE, SURGERY

IMMUNE 
RESPONSE 

ARDS MODS

HYPERACTIVE

RECOVERY

NORMAL

INFECTIONS

IMMUNOPARALYSIS

SIRS VS CARS



FIRST AND SECOND HIT PHENOMENON 

FIRST HIT SECOND HIT  

26/11



1ST HIT – TRAUMA 

PRO-INFLAMMATORY MEDIATORS 

2ND HIT – 
SURGERY 
BLOOD TRANSFUSION
HYPOXEMIA
FAT EMBOLISM
PAIN 



US NAVY – ‘DAMAGE CONTROL’



CENTRAL GOAL –
“Survival of the ship until it reaches 
the port where definitive repairs can be safely 
performed”

WORLD WAR 2 



DAMAGE CONTROL ORTHOPEDICS 

AN APPROACH THAT CONTAINS AND STABILIZES ORTHOPEDIC INJURIES 
SO THAT THE OVERALL PHYSIOLOGY CAN IMPROVE 



DAMAGE CONTROL ORTHOPEDICS 
• DECREASES THE CHANCE OF A SECOND HIT 

• 24-72 HOUR PERIOD AFTER INITIAL INJURY APPEARS TO BE MOST AT RISK TIME 

• IN DCO, RECOMMENDED TO DO AS LITTLE AS POSSIBLE BUT SUFFICIENT ENOUGH TO SAVE THE PATIENTS LIFE 

!



CLINICAL CASE 

• 18YR OLD , RTA 

• PULMONARY CONTUSION

• BILATERAL FEMORAL # 

BILATERAL FEMORAL NAILING 



96 HOURS POST SURGERY 

ARDS 

MULTI-ORGAN
FAILURE



The fracture always has a patient attached to it !!



4 phases of DCO 

ACUTE PHASE LIFE SAVING PROCEDURES 

2ND PHASE CONTROL OF HEMORRHAGE 
-TEMPORARY STABILIZATION OF MAJOR 
SKELETAL FRACTURES 

-MANAGEMENT OF SOFT TISSUE INJURIES 

3RD PHASE MONITORING PERIOD IN ICU 

4TH PHASE DEFINITIVE FRACTURE FIXATION



WHAT IS DONE?
• EMERGENCY LIFE SAVING PROCEDURES ANYTIME 

• 1ST 2 DAYS – FRACTURES 

UPPER LIMB – SPLINT

LOWER LEG – BELOW KNEE – SPLINT

LOWER LIMB – FEMUR – EXTERNAL FIXATOR

PELVIS - EXTERNAL FIXATOR 







EARLY DEFINITIVE FIXATION 
• pH > 7.25

• BASE DEFICIT > -5.5 

• LACTATE < 4.0 

• NOROMOTENSIVE 

• IF CRITERIA IS NOT MET WITHIN 8 HOURS = DCO 



BORDERLINE 



ADVANTAGES OF DAMAGE CONTROL ORTHOPEDICS 
❖ ATTEMPTS TO LIMIT SECOND HIT

❖ ALLOWS DEFINTIVE PLANNING OF POLYTRAUMA

❖ SHORTER OVERALL STAY IN ICU

❖ REDUCES INCIDENCE OF ARDS/MOF 

❖ EARLY REHAB – BETTER FUNCTION  



TIMING OF INTERVENTION 

PHYSIOLOGIC STATUS SURGICAL 
INTERVENTION

TIMING 

RESPONSE TO 
RESUSCITATION 

LIFE SAVING 
PROCEDURES 

DAY 1

HYPER INFLAMMATION SECOND LOOK ONLY DAY 2-4

EQUIVALENCE/ NORMAL WINDOW OF 
OPPORTUNITY – 
DEFINITIVE SURGERY 

DAY 5-10

IMMUNOSUPPRESION NO SURGERY DAY 10-20

RECOVERY SECONDARY 
RECONSTRUCTION 

DAY 21 ONWARDS




