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ABSTRACT 

Spinal anesthesia with bupivacaine is widely used for cesarean sections but can rarely 

cause angioedema, a rapid swelling of deep tissues that may lead to airway 

obstruction. This case report presents the occurrence of angioedema in a pregnant 

woman with postoperative hyper IgE levels following spinal anesthesia. It highlights 

the intricate interplay between drug sensitivity, immune dysregulation, and the 

physiological changes associated with pregnancy. We present a case of a 32-year-old 

woman with post-operative hyper IgE levels who developed angioedema shortly after 

getting spinal anesthesia with bupivacaine for a cesarean section. It should be noted 

that the patient had no prior history of allergic reactions, making the case particularly 

interesting and challenging. This report's goal is to: 1. Report details of the clinical 

presentation, management, and outcome of this unusual patient; 2. Investigate the 

potential etiologies of angioedema, with a focus on the relationship between 

bupivacaine sensitivity, hyper IgE, and other possible factors; and 3. Highlight the 

challenges in diagnosis and management when facing angioedema in patients with 

atypical presentations. 

Introduction 

pinal anesthesia with bupivacaine is a common 

and safe method for cesarean sections. It provides 

many advantages over general anesthesia, 

including faster recovery times and reduced risk of 

some complications [1]. However, like any other medical 

procedure, spinal anesthesia has its risks, and 

angioedema is one of the rare risks reported [2]. 

Angioedema is characterized by rapid swelling of the 

deep layers of the skin and mucous membranes and can 

lead to life-threatening airway obstruction if not properly 

recognized and managed [3]. This report presents and 

discusses an unusual case of angioedema after spinal 

anesthesia with bupivacaine in a patient with documented 

postoperative hyper IgE levels, which is not completely 

discussed in existing literature. This case highlights the 

complex relationship between potential drug 

sensitivities, immune dysregulation, and physiological 

changes during pregnancy. 

Case Report 

A 32-year-old woman, gravida 2, para 1, was 

candidated for an elective cesarean section at 39 weeks 

gestation due to baby breech presentation and 

oligohydramnios. Her medical history was unremarkable, 

with no prior history of allergies, angioedema, or other 

significant medical conditions. The patient denied taking 

any medications prior to the procedure. Preoperative 

laboratory tests, including a complete blood count and 

coagulation profile, were within normal limits, including 

normal blood count. 

After getting informed consent, spinal anesthesia was 

done with a standard aseptic technique. The patient 
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received an intrathecal injection of 12.5 mg of 0.5% 

hyperbaric bupivacaine with no additive. The procedure 

was uneventful, and the patient achieved adequate 

anesthesia. Approximately 10 minutes after the spinal 

injection, the surgical incision had been made, but just 

before the incision of the uterus, signs of angioedema 

were observed by the anesthesia team, which was 

significant facial edema, with pronounced swelling 

around the eyes, lips, ears, and tongue, symmetrically. 

Management 

Noting the potential for a rapid airway compromise, we 

quickly secured the patient's airway. Endotracheal 

intubation was done with a rapid sequence induction. The 

patient was preoxygenated with 100% oxygen via a 

facemask, and intravenous propofol (140 mg) was 

administered for induction, followed by 100 mg 

succinylcholine for neuromuscular blockade. A 7 mm 

endotracheal tube was successfully placed, confirming 

secured airway access. (Figure 1).  

Immediately following intubation, the patient was 

placed on mechanical ventilation. Peak inspiratory 

pressures were slightly high, ranging from 25 to 30 cm 

H₂O, showing increased airway resistance likely due to 

possible edema. For managing the angioedema, the 

patient received intravenous dexamethasone (8 mg) and 

diphenhydramine (50 mg). Intravenous epinephrine was 

prepared for managing further symptoms, but it was not 

administered as the patient's symptoms began to mitigate 

and stabilize with the initial treatment. The patient was 

transferred to the intensive care unit (ICU) for close 

monitoring of her respiratory status under mechanical 

ventilation and hemodynamic stability, and with the 

following consultations, other tests were ordered. IgE 

results were reported high (98, normal up to 30), with a 

normal range of C3, C4, and CH50 levels. Other lab tests 

were in the normal range. Anti-cardiolipin, anti-dsDNA, 

anti-CCP, ANA, and anti-b2 microglobulin were not 

remarkable. It should be noted that the hospital lab does 

not measure C1 esterase inhibitor, so all we could do was 

ask to measure the C3, C4, and CH50. 

Over the subsequent 24 hours stay in the ICU, the 

patient's angioedema symptoms gradually disappeared. 

She was successfully extubated. (Figure 2) The patient's 

postoperative course was otherwise unremarkable. She 

was discharged home on postoperative day 5 in good 

condition, with her healthy newborn.

 

Figure 1- Rapid onset of facial and airway swelling necessitated intubation shortly after the patient developed 

pronounced edema around the eyes, lips, ears, and tongue. 

 

Figure 2- The patient immediately after extubation, with residual swelling around the eyes and lips. 
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Discussion 

This case describes the difficult challenges in 

diagnosing and managing acute angioedema in 

perioperative settings, especially when a patient shows 

atypical features during anesthesia and the presence of 

postoperative hyper IgE levels with no prior history of 

allergic reactions. The lack of prior allergic symptoms in 

this patient makes a classic IgE-mediated allergic 

reaction unlikely, although it could not be impossible. 

The elevated IgE levels in this patient suggest careful 

assessment. Hyper IgE is generally described with serum 

IgE levels much higher than the normal range and is often 

associated with parasitic infections, allergies, and some 

primary immunodeficiency diseases [4]. However, the 

patient's normal complement levels, specifically normal 

C4 and C1 esterase inhibitor levels, are unlike the 

diagnosis of hereditary angioedema (HAE), which is 

often accompanied by recurrent angioedema attacks and 

complement abnormalities [5]. 

For better understanding, angioedema can be 

categorized into different types [3]: 

1. Hereditary Angioedema (HAE): Type I HAE 

is described by low levels of C1-INH, 

2. Type II HAE: normal or high levels of a 

dysfunctional C1-INH protein. 

3. Acquired Angioedema: Similar to hereditary 

forms, but happens with underlying conditions or 

medications. 

4. Allergic Angioedema: Triggered by an allergic 

substance like food or medications. 

With the clinical presentation and laboratory findings, 

several potential etiologies for this patient's angioedema 

deserves attention: 

1. Bupivacaine Sensitivity: Bupivacaine is known 

generally as a safe drug; severe hypersensitivity 

reactions, including cases of angioedema, have 

not been reported [6]. 

2. Non-IgE-Mediated Mast Cell Activation: 

Angioedema can also happen through non-IgE-

mediated mechanisms. Certain drugs, physical 

stimuli, and even psychological stress can directly 

activate mast cells and cause the release of 

histamine and other inflammatory mediators that 

increase vascular permeability and cause tissue 

swelling [7]. It's possible that bupivacaine, even 

in the absence of a true allergic reaction, might 

have triggered mast cell degranulation in this 

patient, especially in the setting of pregnancy 

where physiological changes in vascular tone and 

permeability are already present [8]. 

3. Pregnancy-Related Factors: The unique 

pregnancy physiological state is described by 

profound hormonal and immunological 

alterations. As the pregnancy progresses, there's a 

slow increase in vascular permeability and a shift 

in the balance of Th1 and Th2 cytokines, which 

make immune responses. While the exact 

mechanisms relating pregnancy to an increased 

risk of angioedema are not fully explained, it 

should be noted that these physiological changes 

would have played an important role in this 

pregnant patient and predisposed her to develop 

angioedema after exposure to bupivacaine [9-10] 

(Figure 3). 

4. Unidentified Triggers or Underlying 

Conditions: Despite prior patient evaluation, it 

could be possible that an unidentified trigger, 

such as a latent infection, a previously 

unrecognized drug sensitivity, or an underlying 

medical condition, caused the angioedema. While 

the patient rejected using any medications prior to 

the operation, the possibility of exposure to over-

the-counter drugs or herbal supplements could not 

be entirely precluded. Besides, some underlying 

conditions, such as mastocytosis or autoimmune 

disorders, despite the patient's normal history and 

laboratory findings, could potentially predispose 

individuals to angioedema. 

5. Idiopathic Angioedema: In some cases, despite 

complete investigation, no specific cause for 

angioedema could be found. This is called 

idiopathic angioedema. Definitely it is frustrating 

from a diagnostic perspective, but it's important to 

identify this possibility when other potential 

etiologies have been carefully considered and 

ruled out [11]. 

Management of Angioedema During Anesthesia 

The occurrence of angioedema, particularly 

bradykinin-mediated forms like HAE, presents 

challenges during anesthesia. These conditions are not 

mediated by histamine and are therefore unresponsive to 

epinephrine or antihistamines [15]. The occurrence of 

bradykinin-mediated angioedema presents major 

challenges in anesthesia due to the potential triggers 

associated with many anesthetic agents. The hereditary 

form of this condition follows an autosomal dominant 

inheritance pattern, suggesting that an affected parent has 

a 50% chance of passing the condition to their offspring. 

Unlike typical allergic reactions and anaphylactic shocks, 

this condition is not mediated by histamine. Instead, it 

affects the complement system and bradykinin, which is 

why it is unresponsive to epinephrine or antihistamines. 

The swelling and most affected areas usually disappear 

spontaneously within 72 hours [16]. 

Preparedness and Immediate Actions 

Planning for the management of bradykinin-mediated 

angioedema is very important because symptoms may 

start hours after the triggers. Standard treatments like 

epinephrine, corticosteroids, and antihistamines are 
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ineffective. The treatment plan should point to the 

bradykinin pathway. Confirmation of the diagnosis 

through proper testing is necessary for targeted treatment. 

Anesthesiologists who do not have access to specific 

drugs could administer fresh frozen plasma (FFP) and 

find it helpful. The primary treatment should address the 

C1-INH deficiency through the administration of plasma-

derived or recombinant C1-INH17. A bradykinin 

antagonist, such as Icatibant, can be effective [3]. 

Understanding the Role of C1-INH 

Bradykinin-mediated angioedema is primarily caused 

by a deficiency in C1-INH and can lead to excessive 

bradykinin and non-pitting edema. (Table 1) illustrates 

the lab tests that are used to diagnose Type I and Type II 

HAE. (Figure 4) shows the bradykinin pathway involved 

in angioedema. In Type I HAE, the levels of C1-INH (a 

protein that regulates blood clotting) and C4 (a 

complement protein involved in the immune system) are 

both low, which provides the excessive production of 

bradykinin and causes non-pitting edema. In Type II 

HAE, C1-INH levels are normal or high, but its function 

is low, which also causes excess bradykinin production 

and non-pitting edema [17]. The acquired form of 

bradykinin-mediated angioedema can be observed in 

certain diseases and shows the same characteristics as 

hereditary forms. While angioedema can also be a 

symptom of allergic reactions, it is not the predominant 

feature, and these cases often show additional 

dermatological and hemodynamic symptoms [18] 

(Figure 5). 

 

Figure 3- Key anesthetic considerations for peripartum management of hereditary angioedema (Adapted from 

Caballero et al., 2012; Betschel et al., 2019; Maurer et al., 2018) [12-14]. 

Table 1- Lab tests in Type 1 and Type 2 hereditary Angioedema 

Tests to confirm HAE Types I and II 

Lab test Type I Type II 

C4 concentration Low Low 

C1-INH concentration Low Normal/High 

C1- INH function Low Low 
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Figure 4- Bradykinin pathway Angioedema. 

 

Figure 5- Angioedema Treatment 
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Conclusion 

To summarize, the management of bradykinin-

mediated angioedema during anesthesia requires prompt 

identification and targeted intervention. Typically, there 

is a window of three to four hours from the onset of 

symptoms to full manifestation. During this period, 

patients may experience severe respiratory distress and 

facial edema post-surgery. Immediate action, including 

the administration of at least two units of FFP, is 

recommended to reduce the acute symptoms. 

By focusing on the bradykinin pathway and addressing 

the C1-INH deficiency, anesthesiologists can 

successfully manage this challenging condition and 

ensure patient safety and optimal outcomes. 
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