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* Polytrauma s not a synonym of multiple fractures.

» Multiple fractures are purely orthopedic problem as
there is involvement of skeletal system.

* While tn polytrauma there is involvement of more
than one system like assoclated head injury / chest
tnjury / spinal injury / abdomtnal or pelvic injury



Polytrauma

Syndrome of multiple injuries with sequential systemic reactions

that may lead to dysfunction or failure of remote organ and vital
systems, which have not themselves been directly injured.

AIS >2 or ISS >=16
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= Historical trimodal

1.First peak 3.third peak-

-major 2.second peak- sepsis and
intracranial,major thoracic or multiple
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Pro-Infllammatory

Multiple Organ
Dysfunction (Early)

MARS

Infection

Multiple Organ
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Anti-Inflammatory

systemic inflammatory response syndrome (SIRS)

Compensatory antiinflammatory response syndrome
(CARS)

Mixed antagonistic response syndrome (MARS)

Trauma-induced intravascular

coagulopathy
(TIC)
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Pathophystological

First hits Microorganisms [ DANGER i DANGER Injured/Death Cells

(injury, hypotension, Severe SIRS PAMP exogenous | [endogenous| Membrene Fragments
hypoxia) Early MOF
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Danger
. Moderate CARS | T— Trans-
Second hits

— : Infections Response Ml
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compartment syndromes,
operative interventions)
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Late MOF
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Pathophystological

fractures || organ/soft tissue injuries || hypoxia/hypotension || operative trauma || infection
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POLYTRAUMA
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Primary survey (ATLS®)

- Assessment of vital functions and resuscitation
= "FAST" / AP chest and pelvic X-rays

Stable Unstable

. . 2

Secondary survey Damage control

» "Head-to-toe” assessment = Life-saving surgery

* Multislice polytrauma CT scan
Unstable

Reassessment {ATLS@’) !

Stable

v .

Delayed primary surgery Intensive care

= Surgical management of non- = Restoration of the physio-
immediately life-threatening injuries logical “endpoints

- Soft-tissue debridement of resuscitation”

- External fixation of fractures U

Phase |

Life saving procedure

Current Concepts of Polytrauma Management Philip F. Stahel*, Christoph E. Heyde*, Wolfgang Ertel



Hemorrhage => Temporary clamp, shunt, ligate, pack
Hollow organ => Closed or resect without anastomosts

Musculoskeletal => Ext fixation

Holcomb JB. et al, J Trauma 2007
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THE ‘SECOND HIT’ (2-5 DAYS)

Severe trauma can result in a life threatening inflammatory
response (SIRS)
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Fig. 3 Surgical management principles of polytraumatized patients



Indicators for possible surgical procedures during the secondary phase
after multiple injury

=5 days after trauma

Stabilized hemodynamic (without vasoconstrictors)
Stabilized coagulation

Improvement of oxygenation (paQ,/ Fi0,>280)
Normothermia

Reduced capillary leakage

Controlled inflammation: falling CRP (<110 mg/l), procalcitonin, IL-6
Reduction of SOFA score

Serum lactat<2 mmol/]

Diuresis™>1 ml’kg BW/h

Platelets> 100,000/l

Intracranial pressure<20 mm Hg




Table 2. Timing and priorities of operative interventions in polytrauma patients depending on
the physiological status [24].

Physiological status Operative procedures Timing

Compromised vital functions —=  Life-saving surgery ——_

__—|___ 1
—

Stable vital functions —> Delayed primary surgery—f;} Day 1

F

Highly unstable/in extremis ~ —  Damage control surgery —
Hyperinflammation "Second ooks” only! Day 2-4
"Window of opportunity” Scheduled defimitive surgery Day 5-10
[mmunosuppression No surgery!

Recovery Secondary reconstructive surgery — After 3 weeks

Tuiming and
priortties of
surgery

Current Concepts of Polytrauma
Management

Philip F. Stahel*, Christoph E.
Heyde*, Wolfgang Ertel1



What Happens to the Body’s Organs?

A Vicious Cycle
Total body fluid third Elevated intra-abdominal Vena cava

Fluid resuscitation for spacing/edema pressure due to bowel edema compression

critical illness
Lungs:
Panatmung, 8 Intestines:

EDEMA

o
G AP Y

Kidneys: Vena Cava:
Decre i 1 Compression, resulling i
kid reduced blood flow back
Renal failure

Reduced blood return
to heart (preload)

Multi-system organ Reduced blood

dysfunction/failure flow to organs Reduced cardiac output

From: Abviser.com
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 Imaging not always helpful
» Measurement of |AP is key

« Measurement technique:

 Bladder pressure:

1) Drainage catheter of Foley is clamped.

« 2) Sterile saline (1 cc/kg up to 25 cc) is instilled into the bladder via the aspiration port
and the catheter also is filled with fluid

» 3) 18 gauge needle attached to pressure transducer is inserted into the aspiration port (or
via the same set up as an arterial line transducer)

* 4) Pressure is measured at end expiration in the supine position after ensuring no
abdominal muscle contractions are present

» 5) Zeroed at level of mid-axillary line

 May not be accurate if there are intraperitoneal adhesions, a neurogenic bladder,
or pelvic fractures/hematomas




Grade |

Increasing Physiologic Compromise
IAP 12 - 15 mmHg

Increased IAP against Decreased
Systemic Vascular diaphragm makes Decreased gut perfusion wound perfusion
Resistance (SVR) breathing difficult Increased Ischemia (poor healing)

Lower extremity
Venous Pooling
(DVT risk)

Decreased Decreased Vena caval Decreased Urinary Increased SIRS/
Cardiac Output preload compression Output (UOP) Cytokine release

L uma pakkRe;USite s Baesieramiaigarnpicu.com/learnpicu/gi/abdominal-compartment-syndrome gjige




Grade |l

Occult Organ Ischemia
IAP 16 - 20 mmHg

Increased ICP Increased lung Rising IAP pushes diaphragm Increased bowel edema
Decreased CPP dysfunction further into chest and ischemia

Increased CVP, Further Worsening Decreased perfusion, Increased
Increased Wedge pressure decrease in vena caval oliguria, difficulty acidosis
(falsely elevated) Cardiac Output compression mobilizing fluids




Grade -1V

Onset of Multiple Organ Dysfunction Syndrome (MODS)
IAP > 20 mmHg

Increased peak pressure,
Brain swelling difficult ventilation and Increased gut ischemia,
and ischemia oxygenation; VILI/ARDS Impending necrosis

Cardiovascular Vena caval Anuria/Acute Renal Further worsening
instability flattening Failure (ARF) of acidosis

uma pRgRRYFIIPes s e dRere e M Brnpicu.com/learnpicu/gi/abdominal-compartment-syndrome Shde
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WM COMNMFERENCE REPORTS AND EXPERT PAMNEL

e R kpatrick Intra-abdominal hypertension
re a t m e n t Jan De Waele and the abdominal compartment syndrome:
Manu L. N. G. Malbrain updated consensus definitions and clinical

Bart De Keulenaer practice guidelines from the World Society

Juan Duchesne
Martin Bjorck of the Abdominal Compartment Syndrome
Ari Leppaniemi
Janeth C. Ejike

e  Supportive care including gastric and rectal
JOINWSACS ~ FOAMRESQOURCES ~ WORLD CONGRESS OFACS ~ BLOG SO SEARCH... d e C O m p res S I.O n
e Coneee e e s B e : :
e e * Percutaneous drainage of ascites or
e intraperitoneal hematomas

Find details of the event here

 Sedation and chemicalparalysisto relax the
abdominal musculature

 Ventilatory support as needed

* Hemodynamic support as needed

* Surgical decompression and usually
maintenance of an open abdomenvia a

temporary abdominal wall closure is the
definitive treatment



Update from the Abdominal Compartment Society (WSACS) on
intra-abdominal hypertension and abdominal compartment
syndrome: past, present, and future beyond Banff 2017

Authors: Andrew W. Kirkpatrick, Michael Sugrue, Jessica L. McKee, Bruno M.
Pereira, Derek |. Roberts, Jan |. De Waele, Ari Leppaniemi, Janeth C. Ejike, Annika
Reintam Blaser, Scott D'Amours, Bart De Keulenaer, Manu L.N.G. Malbrain

INTRA-ABDOMINAL HYPERTENSION (IAH) / ABDOMINAL
COMPARTMENT SYNDROME (ACS) MANAGEMENT ALGORITHM

Medical treatment options o reduce IAP
I | Patient has 1AM l‘ 2 N . | wall © : -
(AP > 12 mmNg) B Sedation & analgesia

Neuromuscular blockade

Avold head of bed > 30 degrees

2. Evacuate intra-luminal contents
Nasogastric decompression
Rectal decompression
Gastro-/colo-prokinetic agents

5. Evacuate abdominal fluid collections
Paracentesis

Percutaneous drainage

M. Correct positive fluid balance

Avoid excessive fluid resuscitation
Diuretics

Colloids / hypertonic fluids
Hemodialysis [ uitrafiltration

5, chan Suwon

Intiate tre
Avon

r
Optimize organ porfusion
{GRADE 1C)

Monror IAP with
serial measurements
at least every 4
2P 1ours whie patient is
critically il
(GRADE 1C)
YE S

IAP < 12 mmHg

consistently?

Intra-Abdominal Hypertension (IAH)

h 1 recr
Un transmural (tm) alrway pressures
IAH has resolved Pplat,,, = Plat - 0.5 * IAP
) inue IAP measurements C ider using e d indices
Patient has ACS =
P D X If using PAOP/CVP, use transmural pressures
clinical detenoration PAOP,,, = PAOP - 0.5 * IAP

CVP,.=CVP-0.5" AP

IDENTIFY AND TREAT
UNDERLYING ETIOLOGY
FOR PATIENT'S ACS

Definitions
LAM - int hype i
ACS - abdominal compartment syndrome

IAP - intra-abdominal pressure

Patient has Secondary of APP - abdominal perfusion pressure (MAP-IAP)
Recurrent ACS

anary ACS-A r.ondmon assoclated with Injury
or in the ab pelvic region that
frequently requires early surgical or
interventional radiological Intervention
Secondary ACS - ACS due to conditions that do
not originate from the abdomino-pelvic region
Recurrent ACS - The condition in which ACS
redevelops following previous surgical or
medical treatment of primary or secondary ACS

YES
\ 4

Perform | revise abdominal
decomg on with temporary
abdominal closure as needed to

reduce IAP (GRADE 20)

Abdominal Compartment Syndrome (ACS)

&
Continue mecical treatment optons %0 reduce |AP
(GRADE 1C)
Measure IAP at least every 4 hours while patent is critscally il
{(GRADE 1C)
Perform balanced resuscital ¢ patient preload, contractility, and
afterioad using crystaliold / collod / vasoactive medications
AVOID EXCESSIVE FLUID RESUSCITATION (GRADE 2D)
AP > 20 1AH has resolved
s 1AP > 20 Decrease frequency of IAP
mmHg with - NO YES ’

measurements and observe

rgan falure?
o« 253 patiant for delericration

Fig. 1 Updated intra-abdominal hypertension (IAH)/abdominal compartment syndrome (ACSh managespen~gleorithm. JAP intra-
abdominal pressure S”dé 25/29



Classic triad
Myalgia

Generalized weakness
Darkened (red to
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Diagnosis and Management of Rhabdomyolysis in the Absence of
Creatine Phosphokinase: A Medical Record Review

CPT Abhimanyu Chandel, MC USA®*; LT Kara Brusher, MC USAFT; LT Victorna Hall, MC USAT;
Robin 5. Howard, CIvV; MAJ Paul A. Clark, MC USAS$

Rhabdomyolysis in the Absence of Creatine Phosphokinase

AST | Sensitivi Specifici
el Y I = CI)'V :’95% CI)‘V PPV (95% CI) NPV (95% CI)
x 110 U/L |97.1 (85.1-99.9)[85.7 (71.5-94.6)|85.0 (72.9-92.3)[97.3 (83.9-99.6)
164 UL [88.6 (73.3-96.8)|90.5 (77.4-97.3)[88.6 (75.2-95.2)}90.5 (79.0-96.0)
———— 230 UL |77.1 (59.9-89.6) 95.2 (83.8-99.4)|93.1 (77.5-98.1)[83.3 (73.1-90.2)

—
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In(CPK) =2.8+ 1.1* In (AST)

Sensitivity

1000
AST (U/L)

FIGURE 2. Day 1 creatine phosphokinase (CPK) vs. aspartate amino-
transferase (AST) with linear regression model and associated formula.

0.40 0.50 0.60 0.70 0.80
1-Specificity

FIGURE 3. Receiver operator characteristics curve for aspartate aminotransferase (AST) as predictor of day 1 creatine phosphokinase (CPK) >5,000 U/L.
Also shown are sensitivity, specificity, and predictive values at defined AST cutoffs.




Take home message

1.Life salvage
2.Limb salvage

3.Salvage of total function if possible
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