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Learning Objectives:

• Understanding the management and utilization of massive transfusion protocol and 
end points of transfusion

• Understanding which pelvic fractures need surgical management to control pelvic 
bleeding

• Understanding clinical decisions making on serve traumatic brain injury management 
and nonsurgical options for treatment

• Understanding and focusing on reducing end organ injury and damage after the initial 
stabilization
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MTP

• How many Blood Products is enough?

• When do you stop or at least slow the 
rate of transfusion?

• End points of resuscitation?
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Activating MTP
• The decision to activate a Massive Transfusion Protocol (MTP) is critical in 

managing trauma patients with significant hemorrhage. Several scoring systems 
are used to help guide this decision-making process, each with its own strengths 
and limitations. Here are some of the commonly used scoring systems:

• Trauma-Associated Severe Hemorrhage (TASH) Score:

• Assessment of Blood Consumption (ABC) Score:
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Trauma-

Associated 

Severe 

Hemorrhage

(TASH) 

Score:

• The TASH (Trauma-Associated 

Severe Hemorrhage) scoring system 

is a tool used to predict the need for 

massive transfusion in trauma 

patients. It combines several 

physiological and anatomical 

parameters to assess the severity of 

hemorrhage and guide the initiation 

of massive transfusion protocols.
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Trauma-

Associated 

Severe 

Hemorrhage 

(TASH) 

Score:

Components of the TASH Score:

Age (A):

• Age ≤ 39 years: 0 points

• Age 40-59 years: 1 point

• Age ≥ 60 years: 2 points

Injury Severity Score (ISS) (I):

• ISS ≤ 15: 0 points

• ISS 16-24: 1 point

• ISS ≥ 25: 2 points

Systolic Blood Pressure (SBP) (S):

• SBP ≥ 90 mmHg: 0 points

• SBP 76-89 mmHg: 1 point

• SBP ≤ 75 mmHg: 2 points
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Trauma-
Associated 

Severe 
Hemorrhage 

(TASH) 
Score:

4. Heart Rate 
(HR) (H):

HR < 90 bpm: 
0 points

HR 91-119 
bpm: 1 point

HR ≥ 120 
bpm: 2 
points

5. Hemoglobin 
(Hb) (H):

Hb ≥ 11 g/dL: 
0 points

Hb 7-10.9 
g/dL: 1 point

Hb < 7 g/dL: 
2 points

6. Base Excess 
(BE) (B):

BE > -6 
mEq/L: 0 

points

BE -6 to -15 
mEq/L: 1 

point

BE < -15 
mEq/L: 2 

points
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Trauma-
Associated 

Severe 
Hemorrhage 

(TASH) 
Score:

TASH Score < 3: Low likelihood of 
requiring massive transfusion.

TASH Score 3-6: Moderate 
likelihood of requiring massive 
transfusion.

TASH Score > 6: High likelihood of 
requiring massive transfusion.
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Assessment of 

Blood 

Consumption 

(ABC) Score

• The Assessment of Blood 
Consumption (ABC) score 
correlates with the probability of 
requiring massive transfusion in 
trauma patients. While specific 
probabilities may vary slightly 
depending on the study or 
population, here's a general 
estimation of the probability 
associated with each ABC score:
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Assessment of Blood Consumption 
(ABC) Score
The ABC score assigns points based on specific criteria related to the 
patient's injury and clinical presentation. Here's the scoring system 

typically used for the Assessment of Blood Consumption (ABC) score:

• Blunt trauma: 0 points

• Penetrating trauma: 1 point
Penetrating Mechanism of Injury:

• SBP ≥ 90 mmHg: 0 points

• SBP < 90 mmHg: 1 point
Systolic Blood Pressure (SBP) on Admission:

• Heart rate < 120 beats per minute (bpm): 0 points

• Heart rate ≥ 120 bpm: 1 point
Heart Rate on Admission:

• Negative FAST exam (no intra-abdominal or pericardial fluid detected): 0 points

• Positive FAST exam (intra-abdominal or pericardial fluid detected): 1 point
FAST Examination Results:

The total ABC score is calculated by summing the points assigned for 
each criterion. The score ranges from 0 to 4, with a higher score 
indicating a greater likelihood of requiring massive transfusion.
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Assessment of Blood Consumption 
(ABC) Score

ABC score:

ABC Score of 0: The probability 
of requiring massive transfusion 
is typically low, ranging from less 

than 5% to around 10%.

ABC Score of 1: With an ABC 
score of 1, the probability of 
needing massive transfusion 

increases slightly compared to a 
score of 0, ranging from around 

10% to 20%.

ABC Score of 2: Patients with an 
ABC score of 2 have a moderate 
probability of requiring massive 
transfusion, often ranging from 

approximately 20% to 40%.

ABC Score of 3: An ABC score of 
3 indicates a high likelihood of 
needing massive transfusion, 

with probabilities typically 
ranging from 40% to 60% or 

higher.

ABC Score of 4: The probability 
of requiring massive transfusion 

is highest for patients with an 
ABC score of 4, often exceeding 

60% and potentially approaching 
80% or more in some cases.
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Assessment of Blood 
Consumption (ABC) Score

• It's important to note that these probabilities are general 
estimates based on clinical studies and may vary based on 
factors such as patient demographics, trauma severity, and 
institutional protocols. Additionally, the ABC score serves as 
a tool to guide clinical decision-making and does not 
definitively predict the need for massive transfusion in every 
case. Clinical judgment and ongoing assessment of the 
patient's condition are crucial in determining the 
appropriate course of action.
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End Points of Resuscitation

• In the context of medicine, MTP (Massive Transfusion Protocol) 
resuscitation involves the rapid administration of blood products to 
patients who have sustained significant blood loss, typically due to 
trauma or major surgical procedures. The endpoint of MTP 
resuscitation and when to stop it depends on various factors, 
including patient physiology, laboratory parameters, and clinical 
judgment. Here's a detailed description of the endpoint to be used 
for MTP resuscitation and when to consider stopping it based on 
patient physiology:
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Endpoint of MTP Resuscitation:
Points of Resuscitation

Hemodynamic Stability: The primary endpoint 
of MTP resuscitation is achieving and 

maintaining hemodynamic stability. This 
involves restoring and maintaining adequate 
perfusion to vital organs, evidenced by stable 
blood pressure, heart rate, and urine output.

Normalization of Lactate Levels: Lactate is a 
byproduct of anaerobic metabolism and is 
often elevated in patients with inadequate 

tissue perfusion. Normalization of lactate levels 
(usually defined as <2 mmol/L) indicates 

improved tissue perfusion and resolution of 
hypoperfusion.

Correction of Coagulopathy: MTP resuscitation 
aims to correct coagulopathy induced by 

massive bleeding. Monitoring parameters such 
as prothrombin time (PT), activated partial 
thromboplastin time (aPTT), and fibrinogen 
levels can guide the administration of blood 

products (e.g., fresh frozen plasma, platelets, 
cryoprecipitate) to restore coagulation 

function.

Normalization of Base Excess: Base excess 
reflects the degree of metabolic acidosis or 

alkalosis. Resuscitation efforts aim to correct 
metabolic acidosis, often indicated by 

normalization of base excess or improvement 
in pH.

Clinical Assessment: Continuous clinical 
assessment is crucial in determining the 

effectiveness of MTP resuscitation. Parameters 
such as mental status, peripheral perfusion, 
skin color, and capillary refill time provide 

valuable insights into tissue oxygenation and 
overall clinical status.
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End Points of 
Resuscitation

• Endpoint of MTP Resuscitation:

Points of Resuscitation When to Stop MTP Resuscitation Based on Patient 
Physiology:

1. Achievement of Hemostasis: Once surgical or interventional measures have 
achieved hemostasis, and ongoing bleeding is controlled, the need for ongoing 
massive transfusion may diminish.

2. Hemodynamic Stability: If the patient has achieved and maintained 
hemodynamic stability for a significant period, with stable vital signs and adequate 
tissue perfusion, the need for further blood product administration may decrease.

3. Normalization of Laboratory Parameters: When laboratory parameters such as 
lactate levels, coagulation studies, and base excess have normalized or significantly 
improved, this may indicate that the patient's physiological derangements have been 
corrected.

4. Clinical Improvement: Observing clinical improvement in the patient's overall 
condition, including mental status, peripheral perfusion, and urine output, may 
suggest that the patient's resuscitative needs are diminishing.

5. Assessment of Bleeding Control: Continuous assessment of bleeding control 
through surgical exploration, imaging studies, or clinical observation can guide 
decisions regarding the need for ongoing MTP resuscitation.

6. Multidisciplinary Team Consultation: In complex cases, involving a 
multidisciplinary team comprising surgeons, intensivists, hematologists, and 
transfusion medicine specialists can help guide decisions regarding the continuation 
or cessation of MTP resuscitation.
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End Points of Resuscitation

• It's essential to recognize that the decision to stop MTP 
resuscitation is not solely based on one parameter but rather 
on a comprehensive assessment of the patient's overall 
clinical status, laboratory parameters, and ongoing bleeding 
risk. Close monitoring and frequent reassessment are crucial 
in optimizing patient outcomes.
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End Points of Resuscitation

1. In the management of massive transfusion protocol (MTP) in trauma care, which of the following is a 

key endpoint to monitor during transfusion therapy?

• A) Blood pressure

• B) Heart rate

• C) Tissue perfusion

• D) Respiratory rate

• Answer: C) Tissue perfusion
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Pelvic Fractures

What are the Wisniewski Rules of Pelvic Fracture management?

1. Close down the pelvic ring if 
open book pelvis

2. Transfuse blood products
3. Surgical Control of ongoing 

Bleeding ( source control)

These Kill patients if not taken seriously…….point blank
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Which needs a pelvic Binder?
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Active Pelvic Arterial Bleeding
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Stopping Arterial Bleeding

Is the patient stable with/without 
transfusion?

If stable consider:

Interventional  Radiology to embolize selectively or take 
out entire interal iliac system.

•Risk of gluteal necrosis with embolizing bilateral 
Internal iliac vessels

•Risk of impudence in men
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Surgical Options

• If Unstable need to consider surgical 
options

• 1. Exploratory laparotomy with 
internal iliac artery ligation

• 2. pre- peritoneal packing

• 3. Exploratory laparotomy with 
either number 1 or number 2 or just 
pelvic packing.
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Preperitoneal 
packing
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Internal Iliac 
Artery 
Ligation
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What else to 
think about 
with Pelvic 
Fractures?
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Pelvic 
Bleeding

It is estimated that 85% of pelvic fracture–related 

bleeding is due to venous and soft tissue bleeding. It 

is a low-pressure bleeding and will fill the space it is 

given. Thus, stabilization of the bony pelvis will 

help limit the space and facilitate early tamponade of 

the bleeding

In unstable pelvic ring fractures, a blood loss of 

approximately 9 to 15 units of blood must be 

expected
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Question 2

2. In trauma patients with pelvic fractures, which 
criteria are typically used to determine the need for 
surgical intervention to control pelvic bleeding?

• A) Presence of hemoptysis
• B) Associated rib fractures
• C) Hemodynamic instability and active arterial 

bleeding
• D) Elevated creatinine levels

• Answer: C) Hemodynamic instability and active 
arterial bleeding
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Traumatic brain injury 
management and nonsurgical 
options for treatment

• Which one will benefit from surgical 
decompression?
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Intracranial Hypertension

Some of the key principles related to 
intracranial hypertension management that 

may be covered in the Brain Trauma 
Foundation guidelines include:

Monitoring and Measurement: 
Recommendations for monitoring 

intracranial pressure (ICP) and cerebral 
perfusion pressure (CPP) to guide 

treatment decisions. This may involve the 
use of invasive monitoring techniques such 

as intraventricular catheters or 
intraparenchymal monitors.

Treatment Thresholds: Guidelines for when 
to initiate treatment for intracranial 

hypertension based on ICP thresholds and 
other clinical indicators. This may include 

recommendations for using medical 
therapies such as osmotic agents, 

hyperventilation, or surgical interventions if 
conservative measures fail to control ICP.

Cerebral Perfusion Optimization: Strategies 
to optimize cerebral perfusion and maintain 

adequate oxygenation and blood flow to 
the brain while managing intracranial 

hypertension. This may involve measures 
such as maintaining adequate blood 

pressure, avoiding hypoxia and 
hypercapnia, and using vasopressors if 

needed.

Management of Complications: 
Recommendations for managing 

complications associated with intracranial 
hypertension, such as cerebral edema, 

herniation syndromes, and secondary brain 
insults.

Multimodal Approach: Recognition that 
managing intracranial hypertension often 

requires a multimodal approach, involving a 
combination of medical therapies, surgical 
interventions, and supportive care tailored 

to the individual patient's needs.
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Pressure 
monitoring

• CPP = cerebral perfusion 
pressure

• ICP = Intracranial pressure

• MAP = Mean arterial 
pressure

• CPP = MAP –ICP  ( goal 60-80 
mmHg)

• Want ICP less than 20 mmHg 
( Ideal)
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Pressure monitoring
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Hyperosmolar therapy

• Hyperosmolar therapy involves the 
administration of agents that increase the 
osmolarity of the blood and extracellular 
fluid, drawing water out of brain tissue 
and reducing intracranial pressure (ICP). 
This therapy is commonly used in the 
management of intracranial hypertension, 
particularly in the setting of traumatic 
brain injury, stroke, or other conditions 
where cerebral edema contributes to 
elevated ICP.
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Hyperosmolar therapy

Two of the main agents used in hyperosmolar 
therapy are mannitol and hypertonic saline:

Mannitol:

Mannitol is a sugar alcohol that is not 
metabolized by the body and acts as an 

osmotic agent.

When administered intravenously, mannitol 
increases the osmolarity of the blood, 

drawing water out of brain cells and reducing 
cerebral edema.

Mannitol also causes vasodilation in the renal 
arteries, increasing urine output and 

promoting diuresis, which can help reduce 
intracranial pressure indirectly.

The typical dose of mannitol for treating 
intracranial hypertension is 0.25 to 1 gram 

per kilogram of body weight, administered as 
an intravenous bolus over 15 to 30 minutes.



@Cutting Edge Surgical Medical Group

Hyperosmolar 
therapy

2. Hypertonic Saline:

a. Hypertonic saline solutions have a higher concentration of 
sodium chloride compared to normal saline (0.9% NaCl).

b. When administered intravenously, hypertonic saline draws 
water out of brain cells through osmosis, reducing cerebral 
edema and intracranial pressure.

c. Hypertonic saline may also improve cerebral perfusion by 
increasing blood pressure and promoting vasodilation.

d. The concentration of hypertonic saline used in clinical 
practice varies, but common concentrations include 3%, 5%, 
or even higher.

e. The administration rate and volume of hypertonic saline 
depend on the patient's clinical condition and the severity of 
intracranial hypertension.
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Intracranial Hypertension

By following the Brain Trauma Foundation 
guidelines, healthcare professionals can 

provide more standardized and evidence-
based care to patients with traumatic 

brain injuries, including those with 
intracranial hypertension, leading to 

improved outcomes and quality of life.

It's important to monitor patients closely 
during hyperosmolar therapy for potential 

complications such as electrolyte 
imbalances, volume overload, and renal 

dysfunction. Additionally, these therapies 
are often used as temporary measures to 
stabilize intracranial pressure while the 

underlying cause of intracranial 
hypertension is addressed.
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Question 3

3. Which of the following is a preferred 
treatment option for severe traumatic 
brain injury (TBI) when surgical 
intervention is necessary?

• A) Pharmacologic interventions to reduce 
intracranial pressure

• B) Hypothermia therapy
• C) Craniotomy for hematoma evacuation
• D) Steroid administration

• Answer: C) Craniotomy for hematoma 
evacuation
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Minimizing 
End Organ 
Damage After 
Initial 
Resuscitation

• The areas that are of concern:
• Kidneys

• Liver

• Brain

• Lungs
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Minimizing End Organ Damage 
After Initial Resuscitation

• Kidneys

 Very sensitive to hypotension

 Will notice the effects in 24-48 hours

 Limit nephrotoxic drugs

Trend:

BUN/Create/UO

Recovery: 

Days to weeks

If goes onto dialysis, then it is 1/3 :1/3 :1/3
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Minimizing 
End Organ 
Damage After 
Initial 
Resuscitation

• If goes onto dialysis, then it is 1/3 :1/3 :1/3
• 1/3 come off dialysis within 3 weeks

• 1/3 come of dialysis within 3 month

• 1/3 move on to permanent dialysis

• Best treatment early and aggressive 
resuscitation. This includes hemorrhage control.
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Minimizing 
End Organ 
Damage After 
Initial 
Resuscitation

• Liver

• Damage is seen at 3-5 days 

• Peaking in 7 days

• Resolving in 10 -14 days

• Mitigation

• Limit hypotension

• Limit Hepatotoxic drugs

• No good liver dialysis exists at this 
time

• Trend
• AST/ALT/Bilirubin/Alk Phos/INR
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Liver Dialysis
• Limited Data on efficacy and usage 

• It is an area of further study
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Minimizing End Organ 
Damage After Initial 
Resuscitation

• Brain

• No way to fix primary injury

• All efforts directed at secondary injury

• Limit

• Hypotension less than 80 mmHg

• Hypoglycemia less than 70 
mg/dl

• Hypoxia PaO2 less than 60 
mmHg

• Any one of these will increase 
mortality 50 %
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Minimizing 
End Organ 
Damage After 
Initial 
Resuscitation

• Lungs
• Do not flood the lungs

• Fluid overload leads to ARDS

• Mitigate crystalloids as much as possible
• If bleeding blood products

• Wet lungs become stiff and noncompliant
• Will require lower tidal volume 6ml/kg ideal body wt

• Higher peep up to 20 cm H2O 

• Inversion of I:E ratio

• Tolerance by the provider for higher PCO2 and lower 
PaO2 numbers
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Things that You should Ask Yourself Every 
Trauma Case

How is the management 
of massive transfusion 

protocol (MTP) crucial in 
trauma care?

 

What are the key 
endpoints to monitor 

during transfusion 
therapy?
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Things that You should Ask Yourself Every Trauma Case

What criteria are used to determine which pelvic fractures necessitate 
surgical intervention for controlling pelvic bleeding in trauma 
patients?

How can healthcare providers effectively reduce end-organ injury and 
damage following initial stabilization in trauma patients?



@Cutting Edge Surgical Medical Group

Question 4

4. Which of the following complications can 
result from delayed or inadequate 
utilization of massive transfusion protocol 
(MTP) in trauma situations?

• A) Hypertension
• B) Hypoglycemia
• C) Coagulopathy
• D) Hyperkalemia

• Answer: C) Coagulopathy
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Question 5

5. Which proactive management strategy is essential to mitigate 
complications associated with delayed or inadequate utilization of 
massive transfusion protocol (MTP)?

• A) Early recognition of hypotension
• B) Delayed initiation of blood product transfusion
• C) Prompt initiation of interventions to prevent secondary insults
• D) Delayed monitoring of coagulation parameters

• Answer: C) Prompt initiation of interventions to prevent 
secondary insults
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