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Abstract 

Contrast induced angioedema is a rapidly progressive state involving a number 

of organ systems, including the upper airway tract; which is usually a type I 

anaphylactic reaction also known as immediate hypersensitivity reaction. Prompt 

preservation of the respiratory tract is the cornerstone of this situation. The use 

of fiberoptic bronchoscope for tracheal intubation though very helpful, has some 

special considerations due to the anatomic distortions created by edema. This 

manuscript describes a patient with contrast induced angioedema managed 

successfully. Serum levels of immunoglobulin E were highly increased during 

the first hours after the event; while serum levels of complement were normal. 

However, rapid airway management and prophylactic intubation saved the 

patient and prevented the possible aftermath of airway obstruction.  
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Introduction 

Difficult airway management is the 

"anesthesiologists' nightmare" (1-3) with many 

techniques, approaches and algorithms being proposed 

for predicting and defying this potential fatal event (3-

13). When our tries for intubation would not be 

successful after three or four trials, there would be a 

critical situation, since the resulting airway trauma and 

edema aggravates the problem to create finally a very 

"critical airway event" (14). The incidence of difficult 

airway is low being about 1-8% of general anesthetics 

(15). But the problem is that its severity is so much life 

threatening that even the least possibility for its 

occurrence is a real threat. This is while difficult 

airway in emergency situations makes a real 

catastrophe, especially when associated with "cannot 

ventilate, cannot intubate" which may possibly lead to 

potential neurological damage or even death (16-18). 

Here a case of difficult intubation with specific focus 

on cellular and molecular mechanisms of the disease is 

presented. 

Brief Report 

A 52-years old man with underlying coronary 

artery disease and diabetes mellitus underwent 

angiography in the catheterization lab of a university 

hospital. Before angiography, the Doppler 

ultrasonography revealed the left carotid as totally 
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occluded and the right one with mild obstruction. The 

patient underwent carotid angiography for exact 

determination and possible stenting of the right carotid. 

Afterwards, the patient was transferred to the coronary 

care unit. 

2 to 3 hours after carotid angiography, the 

patient started a unilateral right sided swelling of the 

face extending from the eye to the lower neck. Little 

by little the patient swelling increased leading to some 

degrees of respiratory distress accompanied with 

severe dyspnea, sense of being choked, nausea, 

vomiting, and inability to swallow leading to drooling. 

The patient had now an SpO2 of 96% with 

supplementary nasal oxygen. While the results of 

bedside Doppler assessments of carotid arteries were 

normal, the rapid expansion of the left side and its 

unilateral nature created a doubt for possible carotid 

puncture and hematoma formation; so, to rule out this 

differential diagnosis an emergent axial CT scanning 

was requested promptly. Then, the patient was 

transferred emergently to the CT scanning department 

while the emergency intubation and tracheotomy set 

were available and the patient was monitored. The 

results demonstrated diffuse swelling of the soft 

tissues, with a very widespread involvement starting 

from the nasopharyngeal mucosa extending to the neck 

and upper thoracic cuts demonstrating a considerable 

pressure effect on other parts of the neck and upper 

airways; the edema and swelling displaced the upper 

airway tract to the left, starting from base of the 

nasopharynx (and left sided paranasal sinuses) 

extending to the distal part of the trachea at the lower 

level of thyroid cartilage (Figures 1 to 3). 

Due to the increasing severity of edema and 

dyspnea, the medical care team decided for 

prophylactic intubation of the patient. Since the upper 

airway anatomy demonstrated huge distortion 

accompanied with increasing edema of tongue and lips, 

we decided to intubate the patient in a sitting position 

using fiberoptic bronchoscope. After primary 

explanation, assurance and taking informed consent, 

the upper airway was locally anesthetized using 2% 

lidocaine spray, but oral intubation using fiberoptic 

bronchoscopy failed. Due to severe edema of the right 

nasal passage, nasal cavity and nasopharynx (Figure 3) 

the left nasal passage was chosen for nasal intubation. 

The left nasal cavity was first anesthetized; but there 

was difficulty for administration of lidocaine spray 

since the patient was under treatment with a 

maintenance dose of anticoagulant. A combination of 

lidocaine plus phenylephrine on cotton swab was 

administered on the anterior nares area, the anterior 

 
Figure 1. Horizontal CT scanning of the skull base demonstrating obstruction of the left nasal cavity due to 

edema with full involvement of the ethmoid area and partial involvement of the maxillary sinus; the lower left 

cut demonstrates full involvement of the left nasal cavity mucosa in a coronal view. 
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ethmoidal nerves; and sphenopalatine ganglion. A 

number 7 cuffed tracheal tube was passed through the 

nasal cavity to the trachea over the fiberoptic 

bronchoscope; its passage was preceded by direct 

visualization and approval of the vocal cords and then, 

the trachea; due to patient dyspnea, bronchoscopy was 

done in sitting position (Figure 4). The vocal cords had 

changed from their normal status to severely enlarged 

and edematous objects partially occluding the upper 

airway at the entrance of the trachea in concordance 

with the CT scan assessment (Figures 1 to 3). The tube 

was checked regarding ventilation; it was now that the 

patient was relieved of dyspnea. Pulse oxymeter 

demonstrated a saturation of 96% and the 

hemodynamic status was normal. 

After about 30 minutes, the saturation gradually 

started falling down, which reached to about 80%, 

while the patient was receiving supplementary oxygen 

through the tracheal tube and then, was mechanically 

ventilated; meanwhile, the left side of the face started 

swelling, creating subcutaneous emphysema 

accompanied with decreased pulmonary sounds. An 

emergency chest X ray was performed which showed 

bilateral pneumothorax (Figure 5). Left side chest tube 

was inserted in a few minutes by the standby surgeons 

that revealed the respiratory problems immediately. 

The pulse oxymeter showed a saturation of 98% under 

mechanical ventilation but due to suspicious air in the 

right side, the right side chest tube was also inserted. 

For both the chest tubes, a sudden “hiss” sound of air 

leakage out of the chest was heard immediately. 

A series of lab exams were done to check IgE 

and serum complements which showed that serum 

levels of IgE were highly increased during the first 

hours after the event; while serum levels of 

complement were normal during the aftermath and did 

not increase during the next days. 

 

 

 

 
Figure 2. Coronal CT scanning of the nasopharynx 

and neck demonstrating near obstruction of the 

upper airway especially in the nasopharynx and 

hypopharynx due to edema; parts of the 

hypopharynx are going to be near totally obstructed; 

the upper left cut demonstrates the horizontal cut of 

the hypopharynx at the level of the hyoid bone; 

marked deviation of the airway from midline is 

demonstrated with arrows. 

 
Figure 3. Horizontal CT scanning of the neck 

(starting from skull base to the upper thorax) 

demonstrating obstruction of the left nasal cavity due 

to severe mucosal edema; A & B are the lower level 

of the mandible, C to F show critical airway 

obstruction at the level of the thyroid cartilage, G & 

H are the distal part of edema and swelling. Note the 

pressure effect of angioedema in from A to H which 

has displaced the anatomy from left to right with 

marked deviation of the airway from midline 

demonstrated with arrows. 



Type I Anaphylactic Reaction Due to Contrast Induced …                                                                     Dabbagh et al. 

Vol 1, No 3, Summer 2016 
123 

During the next 48 hours, the patient recovered 

gradually; the right sided edema was decreased and the 

left sided subcutaneous emphysema faded. The patient 

tolerated the respiratory weaning process having a 

spontaneous breathing being aided with 5 cmH2O 

positive end expiratory pressure (PEEP) leading to 

total disconnection from mechanical ventilation. At the 

end of the 48 hours period, after total separation from 

mechanical ventilation, the pilot cuff of the tracheal 

tube was emptied; leaving the patient on spontaneous 

respiration for another 24 hours while having the tube. 

Per patient need, local sterile lidocaine solution was 

administered into the tracheal tube to make it tolerable 

for the patient while his pain scores never raised more 

than 3 of 10 on a visual analog pain scale. 

The patient was examined after 24 hours, which 

showed positive and free air leakage test around the 

tracheal tube. The respiratory status was normal and 

the patient was extubated; in a situation that he did not 

have any edema, swelling, or subcutaneous 

emphysema. 

He tolerated the next day without any problem 

while after 48 hours dyspnea started which was 

associated with a ground glass appearance of the chest. 

He was again intubated after 24 hours but this time, 

intubation was accompanied with normal anatomy and 

 
Figure 4. Fiberoptic bronchoscopy and intubation 

by the team in sitting position. 
 

 
Figure 5. Successful left nasal intubation; note 

enlargement and protrusion of tongue. 

 
Figure 6. Right side subcutaneous emphysema 

occurring minutes after intubation extending to the 

right eye area. 

 
Figure 7. Posterior-anterior chest X ray 

demonstrating air in the right thorax; the arrows 

mark the right hemidiaphragm. 
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was done orally. 48 hours of supportive mechanical 

ventilation helped the lungs improve and the patient 

was extubated. He was under intensive support for 

another 24 hours and was transferred to the ordinary 

ward (which lasted for one week of supportive care). 

Finally, after 2 more days, he was discharged with no 

residual defects leaving hospital for his home. 

Discussion 

Angioedema due to the contrast agents is a type 

I hypersensitivity reaction; so, it is not a delayed 

immunologic event and is associated with very high 

levels of IgE, release of histamine and bradykinin and 

a number of other mediators from mast cells and 

basophils; clinically, the upper airway tract is often 

involved creating a dramatic clinical presentation with 

potentially life threatening airway obstruction, unless 

very rapid and prophylactic measures are promptly 

performed. Since involvement of the tongue is a 

predominant characteristic, oral or nasal intubation 

would be very difficult (19). A very similar pattern was 

also seen in the current patient and the rapid intubation 

helped us prevent critical airway obstruction; so the 

patient was saved. 

The contrast agents are being used for many 

decades since 1920's with their known complications 

though the risk of these complications has been 

decreased dramatically; among all these 

complications, contrast induced anaphylactoid 

reaction, though very rare, is really lethal if not treated 

immediately (19-20). These anaphylactoid reactions 

are due to histamine release and not immune mediated, 

so they have a very rapid course, especially when they 

are predominant in the head and neck area like the 

current patient occurring after carotid angiography. 

Usually these symptoms would be cleared after 

treatment after 48 to 72 hours, even to 1 week (21-25). 

Of course, the pattern of angioedema was seen 

unilaterally in this patient. 

However, similar clinical presentation of 

angioedema after allergic reactions (for example due to 

the effects of angiotensin-converting enzyme 

inhibitors (19) or renin-angiotensin inhibitors (22) has 

been reported with very poor clinical outcomes: abrupt 

onset of obstructive angioedema; change in patient 

words and speech, severe edema of the larynx and 

tongue in less than 4 hours are described as the primary 

manifestations of the case with "airway obstruction, 

unsuccessful oral intubation, difficult tracheostomy 

and finally death" described as the final stages of the 

case report (24). Steroids, diphenhydramine, nonionic 

contrast media, subcutaneous epinephrine leading to 

treatments of shock including intravenous epinephrine 

and large amounts of intravenous normal saline. The 

reactions are a wide range starting from urticaria, 

accompanied with different degrees of nausea and 

vomiting leading to reactions such as angioedema, oral 

and laryngeal edema and finally acute airway 

compromise which mandates immediate airway 

management (20, 25). 

 
Figure 8. Posterior-anterior chest X ray 

demonstrating air in the left thorax; the arrows mark 

the silhouette of air with the compressed left lung. 

 
Figure 9. The patient just before discharge with 

resolved left and right lesions. 
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Conclusion 

Finally, the current patient demonstrated the 

role of airway protection in saving disease states that 

could threaten the life of patients with angioedema. 

Fiberoptic bronchoscopy would have a central role in 

saving the lives of patients who have critical events 

involving their airway, especially when distortion of 

the normal anatomy is encountered. 
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