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Safety and Feasibility of Non-Intubated Laryngomicrosurgery with Spontaneous Breathing

Yuan-Y1 Chia MD, Yu-Ting Kuo MD, Ting-Shou Chang MD*

Kaohsiung Veterans General Hospital Department of Anesthesiology,

Department of Otolaryngology-Head & Neck Surgery*

Laryngomicrosurgery (LMS) 1s a procedure performed under general anesthesia, where a laryngoscope 1s
mserted through the mouth to allow direct surgical intervention in the larynx and hypopharynx under a
microscope. Laryngomicrosurgery 1s a safe procedure, but there are still risks associated with the surgery
and anesthesia. Common side effects and complications include bleeding, pain, infection, and damage to
the oral and pharyngeal tissues. Rare but serious complications may include tooth loss, fractures, pain,
temporomandibular joint damage, clenched jaw, voice changes, upper airway obstruction, postoperative
pulmonary edema, and cervical spine injury. Recently, there have been reports that transnasal humidified
rapid-insufflation ventilator exchange (THRIVE) can effectively maintain oxygenation during the apneic
phase of the procedure. Therefore, this study aims to evaluate the feasibility and safety of patient-

controlled breathing during non-intubated anesthesia for laryngomicrosurgery with the use of THRIVE.

A total of 37 patients underwent laryngeal microsurgery (LMS) in the study. They were randomly divided
into three groups: the traditional general anesthesia intubation group (ITGA group) consisting of 12
patients. The non-intubation general anesthesia group receiving target-controlled infusion of propofol and
remifentanil along with neuromuscular blockade (NMB group) consisting of 11 patients. The 14 patients in
the non-intubation general anesthesia group receiving target-controlled infusion of propofol and
remifentanil along with bilateral recurrent laryngeal nerve blockade(NB group) under sono-guided
injection technique. Perioperative data, including vital signs and three arterial blood gas tests (Pre-OP,

Post-OP, and 15 minutes after arrival in the post-anesthesia care unit), were collected and analyzed.

The patients' characteristics were presented using absolute and relative percentages for categorical
variables, and means and standard deviations (SD) for continuous variables. A one-way analysis of
variance (ANOVA) was conducted to compare the mean values of continuous data among the three
groups. The proportion of categorical variables was compared using a chi-square test. A P-value of less

than 0.05 was considered statistically significant.



To determine the required sample size for this study, we used the tools provided on ClinCalc.com
(https://clincalc.com/stats/samplesize.aspx) based on previous studies. The normal mean range for PaCO:
was determined to be 50 £ 5 mmHg, with a lowest acceptable normal value of 55 mmHg. Using these
values, it was determined that each group would require 16 patients in order to achieve a statistical power

of 80% and an alpha level of 5%.

All 37 patients had received LMS successfully. 25 patients in both non-intubated general
anesthesia group received operation smoothly without intraoperative desaturation — as well as intubated
general anesthesia . The second time blood GAS analysis examined on time after LMS 1n each group
showed the non-intubated general anesthesia with muscle relaxation group PaCO: (94.2 £ 26.8 vs 53.4
8.1 & 54.6 £10.3, p < 0.001) significant higher than other two groups(Fig 1), and pH value (7.15 £ 0.07 vs
7.32 £ 0.04 and 7.33 £ 0.04, p< 0001) significant lower than other two groups(Fig 2). non-intubated
general anesthesia with muscle relaxation group had significant higher systolic blood pressure (137.49 +
2437 vs129.24 £ 23.09 & 123.21 £ 25.37, p = 0.001)(Fig 4) and heart rate (95.42 £ 17.2 vs 79.68 *
14.39 & 86.81 £15.37, p < 0.001) (Fig S)while comparing intra-operative vital sign  with each other two

groups.

1. THRIVE (Transnasal humidified rapid-insufflation ventilator exchange) 1s effective in providing

adequate oxygenation for non-intubated general anesthesia (laryngomicrosurgery) procedures.

2. The administration of muscle relaxants during surgery can potentially lead to hypercapnia
(increased carbon dioxide levels) and acidemia (low pH levels). This can result in hypertension

(high blood pressure) and tachycardia (elevated heart rate).

3. Superior laryngeal nerve block, when utilized in non-intubated general anesthesia patients, helps
maintain spontaneous breathing and facilitates effective elimination of carbon dioxide. This

reduces the risks of hypercapnia and acidemia.

4. Anton et al reported a mean (SD) PaCO2 of 89 (16.5) mmHg in apnea patients after 30 minutes of
GA with HFNO composed of 100% O2 supplied at a flow rate of 70 L/min. In our study, the mean
(SD) PaCO2 of the apnea group was 100.4 (26.8) mmHg at the end of LMS, which is higher than
that reported by the aforementioned study; our apnea group also had a shorter apnea time (mean:
15.1 minutes). We speculate that the HFNO flow rate has a certain degree of correlation with the

CO2 removal efficiency in apnea patients

5. A previous study revealed no significant difference in hemodynamic data between apnea and NB

8



groups. In our study, the mean MAP was significantly lower in the NB group than in the other
groups. Mechanical ventilation caused elevated BPd in the ITGA group; hypercapnia caused
elevated HR and BPs in the apnea group. Our study revealed no difference in MAP between the
ITGA group and apnea group.

6. The NB group had a lower HR than the NMB group. These findings can be attributed to the CO2

removal ability of the superior laryngeal nerve block procedure performed in the NB group, which

was similar to the ITGA group.
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