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Airway anesthesia with lidocaine for general anesthesia 
without using neuromuscular blocking agents in a 
patient with a history of anaphylaxis to rocuronium: 
a case report
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We experienced a case of induction of general anesthesia without using neuromuscular blocking agents (NMBAs) 
in a 40-year-old woman with a history of anaphylaxis immediately after the administration of anesthetics lidocaine, 
propofol, and rocuronium to perform endoscopic sinus surgery 2 years before. The skin test showed a positive 
reaction to rocuronium and cis-atracurium. We induced general anesthesia without using NMBAs after inducing 
airway anesthesia with lidocaine (transtracheal injection and superior laryngeal nerve block). Deep general anesthesia 
was maintained with end-tidal 4 vol% sevoflurane. Hypotension was treated with phenylephrine infusion. The 
operation condition was excellent, and patient recovered without complications after surgery. Airway anesthesia 
with local anesthetics may be helpful when we cannot use NMBAs for any reason, including hypersensitivity 
to NMBA and surgery that needs neuromuscular monitoring.
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INTRODUCTION

  Perioperative anaphylactic reaction is a rare but 
life-threatening complication [1-5]. Nearly all kinds of 
medications and substances used in anesthesia and 
surgery can cause anaphylaxis, including hypnotic 
opioids, local anesthetics, colloids, dyes, antibiotics, 
neuromuscular blocking agents (NMBAs), disinfectants, 
and latex [4]. NMBAs are a common substance involved 
in anaphylaxis [5]. Paralysis with NMBA is a major 
component of general anesthesia that facilitates smooth 
tracheal intubation; improves the surgical condition, such 
as muscle relaxation of the surgical field; and protects 

the patient from injuries caused by unexpected move-
ments during surgery. Patients with a history of 
anaphylaxis to NMBA can be a challenge to 
anesthesiologists. The best option is the investigation of 
safe NMBA through allergic tests [6]. However, if there 
is no safe, available NMBA, we should consider other 
options. We experienced a case of induction of general 
anesthesia with topical and local blocks of the airway 
without using NMBAs in a 40-year old woman with a 
history of anaphylaxis immediately after the administ-
ration of anesthetics lidocaine, propofol, and rocuronium. 
We would like to report this case with a brief review 
of the literature. 
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Table 1. Reported nonirritating maximal concentrations for the intradermal 
test (adapted from [4])

Agent
Undiluted
(mg/mL)

Intradermal Test (mg/mL)

Dilution Cmax(mg/mL)

 Cis-atracurium 2 1/100 0.02

Rocuronium 10 1/100 0.1

Fentanyl 0.05 1/10 0.005

Table 2. Results of the skin test to fentanyl, saline, rocuronium, and 
cis-atracurium

Agent Bleb (mm) Wheal (mm) Flare (mm)

Normal Saline 0 × 0 0 × 0

Cis-atracurium 2 × 2 3 × 4 11 × 15 

Rocuronium 2 × 3 9 × 8 24 × 15 

Fentanyl 1 × 1 2 × 3

Fig. 1. Result of the intradermal skin test. The intradermal skin test shows
a positive response to rocuronium.

CASE REPORT

  Written consent was obtained from the patient for 
publication of this report. A 40-year-old woman 
(American Society of Anesthesiologists class I; weight, 
54 kg; height, 161 cm) with chronic rhinitis and nasal 
polyps was scheduled for endoscopic sinus surgery. She 
had a history of allergic rhinitis, asthma, as well as severe 
anaphylaxis and cardiac arrest after the induction of 
general anesthesia with lidocaine, propofol, and rocuro-
nium to perform endoscopic sinus surgery 2 years before. 
The patient had no related sequelae. Preoperative 
evaluations, including laboratory tests, electrocardio-
graphy, and chest radiography, were unremarkable. 
  The patient showed no hypersensitivity reactions to 
propofol or lidocaine in the intradermal skin test before 
anesthesia. We tested rocuronium and cis-atracurium 
before the induction of general anesthesia to determine 
which drug was safe for the patient. She took no 
antihistamines; however, an intravenous injection of 
methyl prednisolone 30 mg was administered 3 h before 
the test. Patient monitors were instituted, including 
standard monitors and continuous arterial blood pressure 
monitoring with radial artery catheter insertion.  Sub-
sequently, we performed intradermal skin tests in the 
ventral area of forearm [4,5]. Fentanyl was diluted to 1/10 
(5 μg/mL, Table 1). Both rocuronium and cis-atracurium 
were diluted to 1/100 (rocuronium 0.1 mg/mL, 
cis-atracurium 0.02 mg/mL) [5]. Each test drug and 
normal saline (negative control) 0.05 mL were 
intradermally injected, and a 2-mm-sized bleb was made. 
Distance between those skin test sites were more than 

5 cm. Skin reactions were checked 20 min after the 
injection. Fentanyl and cis-atracurium showed a negative 
reaction, but rocuronium showed a positive reaction (Fig. 
1, Table 2). However, we did not have histamine or 
codeine for a positive control at the time and could not 
confirm the safety of cis-atracurium. Vecuronium was 
also temporarily unavailable at that time, so we decided 
to perform deep general anesthesia without NMBAs. 
  We discussed the patient's situation with her and 
obtained written consent for the procedure. We induced 
topical and local anesthesia to the airway with lidocaine 
to decrease the airway reflex to endotracheal intubation 
and airway irritation during surgery (Fig. 2, 3). While 
performing preoxygenation, 50 μg fentanyl was 
intravenously injected, and 5 min later, skin on the 
cricothyroid membrane was sterilized with an alcohol 
sponge. Further, the skin was anesthetized with 2% 
lidocaine infiltration. Subsequently, the cricothyroid 
membrane was punctured with a 22-G intravenous needle, 
and Teflon catheter was gently inserted into the trachea 
after confirming air aspiration. After confirming the 
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Fig. 2. Transtracheal injection procedure. A: Find the cricothyroid membrane between the thyroid cartilage and the cricoid cartilage. B: Puncture the
cricothyroid membrane with a 22-G needle. Note air aspiration. C: Advance the Teflon catheter into the trachea. D: Connect 4 mL of 2% lidocaine, 
and inject it after confirming air aspiration.  

catheter tip site through air aspiration, 4 mL of 4% 
lidocaine was injected into the trachea. Subsequently, the 
catheter was removed. After three rounds of vigorous 
coughing, the patient relaxed. Topical anesthesia in the 
oropharyngeal area was performed with a lidocaine spray. 
General anesthesia was induced with an intravenous 
injection of 60 mg lidocaine and 100 mg propofol. Mask 
ventilation was performed for 5 min with 100% oxygen 
and 5 vol% sevoflurane. During mask ventilation, 
bilateral superior laryngeal nerve blocks were performed 
using 2 mL of 2% lidocaine injected on each side of the 
superior cornu of thyroid cartilage. After confirming no 
more self-respiration, the patient was intubated with 

conventional direct laryngoscopy. The intubation 
condition was good, and there was no coughing or other 
movements. After the induction of anesthesia, general 
anesthesia was maintained with sevoflurane (End-tidal 
concentration was continued with 4 vol%.) to induce deep 
anesthesia without using NMBAs, and phenylephrine was 
continuously infused (0.5~1 µg/kg/min) to treat mild 
hypotension. The surgery was performed successfully, 
and operation time was 1 h and 42 min. There were no 
episodes of hemodynamic instability during the surgery. 
The operation field condition was very good, and there 
were no movements during the surgery. Her bispectral 
index score was between 19 and 32 during the surgery. 
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Fig. 3. Superior laryngeal nerve block on the left side. Grab the superior
cornu of the thyroid cartilage with the index finger and thumb and push
the thyroid cartilage to the lateral side. With a 23-G needle, the operator
walks off the superior cornu of the thyroid cartilage until the thyrohyoid 
membrane is pierced and injects 2~3 mL of 2% lidocaine.  

The surgeon felt no difference from patients who are 
under relaxation with NMBAs. The present patient 
successfully recovered 20 min after the cessation of 
sevoflurane without complications and was extubated. 
She was then transferred to the post-anesthesia care unit. 
Finally, she was discharged the next day after surgery 
without complications.  

DISCUSSION 

  What are the options for anesthetic induction in patients 
with drug allergies? The optimal strategy is to determine 
the causative drug and avoid administering it. First, we 
should review the patient's past history, which may reveal 
or narrow the range of drugs. Although several issues 
remain unestablished, the diagnostic method of choice is 
the skin test [5]. In this case, rocuronium showed a 
definite positive sign, and cis-atracurium was negative. 
The safety of cis-atracurium could not be confirmed with 
this result. Cross-sensitivity is estimated to be 60%~70% 
for NMBAs [2]. Thacker et al. [7] strongly recommended 
performing intradermal tests for patients with a history 
of hypersensitivity to NMBAs. The pattern of cross- 
sensitivity may vary across NMBAs. Those with similar 

structures show greater cross-sensitivity. For example, 
pancuronium and vecuronium, succinylcholine and 
gallamine, and atracurium and cis-atracurium often 
showed cross-sensitivity, and 7% of the drugs show 
cross-sensitivity to all NMBAs [2]. Fisher et al. [8] 
reported one patient with a history of hypersensitivity and 
attributed it to alcuronium. The patient had a second 
reaction to pancuronium, which had shown a positive skin 
test. They suggested using no NMBAs in order to avoid 
risks of cross-sensitivity. The patient was treated with 
methylprednisolone 3 h before surgery, but systemic 
corticosteroids used for a short period and in low to 
moderate doses do not decrease skin test reactivity [9]. 
We decided to perform the anesthesia without using 
NMBAs. 
  Variable methods and drugs have been tried when 
performing induction and management of general 
anesthesia without NMBAs by many anesthesiologists 
[10-13]. The most common concepts of those methods 
were using deep anesthesia with volatile anesthetics, 
propofol, opioids, and dexmedetomidine. However, deep 
anesthesia enough to blunt airway reflexes may cause 
hemodynamic instability during the surgery. Rajan et al. 
[10] reported six cases of sevoflurane-induced deep 
general anesthesia without using NMBAs or intravenous 
general anesthetics, and two patients with a history of 
hypertension showed persistent hypotension and required 
epinephrine infusion. In our case, the surgery was 
performed in the facial area and did not require abdominal 
muscle relaxation. However, frequent irritation to the 
airway was expected. We thought that airway anesthesia 
with local anesthetics will decrease the airway reflex that 
may facilitate tracheal intubation and decrease the need 
for excessive deep anesthesia during the surgery. We 
administered a transtracheal injection of lidocaine and the 
superior laryngeal nerve block. There was no movement 
or airway reflex during the surgery. After the end of 
surgery (approximately 2 h after the local block of the 
airway), the airway protective reflex was intact when 
recovering from anesthesia. Besides anaphylaxis to 
NMBAs, there are surgeries that need neuromuscular 
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monitoring during the procedures, including paroti-
dectomy, ear surgery, and various neurosurgeries. Airway 
blocks with local anesthetics may be a good option in 
these situations. Rajan et al. [14] reported that a 
transtracheal lidocaine injection showed a similar effect 
as propofol infusion and recommended transtracheal 
lidocaine injection as a successful alternative to propofol 
infusion because it is cheaper and safe. 
  Airway anesthesia with local anesthetics has some 
benefits over deep general anesthesia with a high dose 
of general anesthetics or multiple drug combinations. 
First, direct blunting of airway reflexes with local 
anesthetics that follow hemodynamic stability and 
decrease the requirement of general anesthetics. Second, 
it decreases the need for excessive deep anesthesia that 
can induce delay in recovery from general anesthesia. 
Third, it may decrease medical costs related to drugs and 
the equipment for continuous infusion. 
  However, there are some drawbacks to this method. 
If the surgery ends too early, remaining airway anesthesia 
may increase the risk of aspiration pneumonia. If the 
patient is not cooperative, it is difficult to perform this 
procedure while the patient is awake. If the surgery is 
longer than 2 h, the effect may not be effective enough. 
This method may not be helpful if the surgery is 
laparotomy, which needs abdominal muscle relaxation.
  In conclusion, we experienced a case of a patient who 
had hypersensitivity to NMBAs, and successful anesthetic 
management without NMBAs was performed with airway 
anesthesia with lidocaine. This method may be helpful 
when we cannot use NMBAs for any reason, including 
hypersensitivity to NMBA and surgery that needs 
neuromuscular monitoring.
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