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Hemorrhagic Shock 

Learning Objectives

Introduction

Case Report

Hemorrhagic shock is a form of hypovolemic shock in which severe blood 

loss leads to inadequate tissue perfusion and oxygenation. The causes of 

hemorrhage resulting in shock vary widely but commonly include trauma, 

obstetrical hemorrhage, gastrointestinal hemorrhage, perioperative 

hemorrhage, and rupture of an aneurysm.

62 year old male (95kg) presented with an infected aortic graft and was 

scheduled a stage reconstruction for the aortic explant. The patient had 

a history of an abdominal aortic aneurysm repair by an aorta to bilateral 

iliac graft. Imaging studies showed abscess and fluid collection in the 

retroperitoneal region joining the aortic bypass graft and it subsequently 

caused urinary tract infections.

Stage 1: Right axillary artery to bifemoral bypass graft with embolization 

of bilateral common iliac arteries

Stage 2: Right common iliac artery to right renal artery bypass with 

femoral vein followed by explantation of infected graft with ligation of the 

aorta and left nephrectomy

Anesthetic:

General ETT

Monitors/Lines: Standard ASA, Left A-line, Left subclavian CVL, Right IJ 

CVL, Right PICC

Surgery for stage 1 was performed without complications.

In stage 2, patient underwent massive hemorrhagic shock due to 

intraoperative surgical complication and coded. Multiple anesthesia 

providers, students, and nurses present providing ACLS. ROSC was 

achieved after 50 minutes. After, the patient had mini codes throughout 

the rest of the operation. The patient remained unstable and the 

hemorrhage was not able to be controlled. The patient was transferred 

to the ICU with DNR – CC.

Total Fluids:

34 Units PRBC

22 Units FFP

2 Units Cryoprecipitate

5L Crystalloids

500 mL Albumin

Intraoperative Course Discussion Cont.
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Hemorrhagic shock is categorized based on the severity of impact on 

systemic circulation. The corresponding class of shock then 

determines appropriate intervention. The clinical manifestations of 

vary depending on the amount of blood lost and the body’s ability to 

compensate for that loss. The table below is outlined for a healthy 70 

kg individual. Clinical factors must also be considered when 

assessing patients such medications affection physiologic response 

and other comorbidities.

Hemorrhagic shock is due to the depletion of intravascular volume through blood loss resulting in lack of oxygen for aerobic metabolism. At the cellular 

level, cells transition to anaerobic metabolism resulting the accumulation of lactic acid byproduct while maintaining some degree of cellular respiration. 

At the tissue level, the body compensates for volume loss by increasing heart rate and contractility along with sympathetic activation and peripheral 

vasoconstriction due to baroreceptor activation. As ventricular filling continues to decline, cardiac output decreases, and systolic blood pressure drops. 

In extreme hemorrhage with pulselessness results in hypoperfusion of the brain and myocardium, leading to cerebral anoxia and fatal arrhythmias within 

minutes.

For patients with severe and ongoing blood loss, red blood cells and other appropriate blood products are transfused as soon as possible while rapidly 

controlling the source of hemorrhage in order to restore circulating volume, replace coagulation factors and improve oxygen carrying capacity. Multiple 

large bore venous access is mandatory for rapid and massive transfusion. Other factors to consider include checking blood laboratory values to follow 

acid/base and electrolyte status and keeping the patient warm. A team with clear roles is vital during crisis. All anesthesia personnel must assist the 

primary anesthesia professional while being assigned to roles such as checking blood products, manage the rapid infuser, manage medication and 

infusions, drawing labs, and documenting events.

Complications due to massive and rapid transfusion include hypocalcemia, hyperkalemia, hypothermia, coagulopathy, and metabolic acidosis. 

Coagulopathy is caused by a dilutional effect on the recipient's clotting factors and platelets in addition to the lack of platelets and clotting factors in 

packed red blood cells. Hyperkalemia maybe caused by lysis and leakage of potassium in stored red blood cells. Hypocalcemia can be due to the large 

amount of citrate given during transfusion as stored blood is anticoagulated with sodium citrate and citrate acid. Citrate circulating in the bloodstream 

acts to chelate plasma calcium and inactivating it.

• Review the manifestations and pathophysiology of 

hemorrhagic shock state

• Discuss the intraoperative management of hemorrhage

• Identify the common complications of massive transfusions

pH 7.43

pCO2 34.5 mmHg

BE -1 mmol/L 

Bicarb 22.8 mmol/L

pO2 83 mmHg

Na 139 mmol/L

K 4.6 mmol/L

Glu 157 mg/dL

HCT 34%

Hb 11.6 GM/dL

Asystole - CPR initiated, defibrillator pads 

placed, transfusion ongoing with level 1

Right IJ TLC placed to improve transfusion

V-tach – shocked once, ROSC achieved after

Discussion

pH: 6.77

pCO2: 32 mmHg 

BE -30 mmol/L

Bicarb 4.7 mmol/L

pO2 115 mmHg

Na 133 mmol/L 

K 9.0 mmol/L

Glu 328 mg/dL

HCT 39%

Hb 13.3 GM/dL

pH 7.28

pCO2 48 mmHg 

BE  -3 mmol/L

Bicarb 23.2 mmol/L

pO2 381 mmHg

Na 142 mmol/L 

K 4.4 mmol/L

Glu 210 mg/dL

HCT 17%

Hb 5.8 GM/dL Hemorrhage is the leading cause of death in the operating room, with 1/3

of hemorrhagic deaths occurring during elective procedures due to 

unexpected surgical complications. Understanding the physiology, 

management and its complications, and the roles within the anesthesia 

team can improve the response to the intraoperative crisis.


