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Abstract

Background: Associated laryngeal paralysis is a clinical condition merged with other cranial nerve disorders
associated with vocal cord paralysis. It is a rare complication in patients after general anesthesia. Here, we report
our experience with a patient who developed associated laryngeal paralysis after oral surgery.

Case presentation: A healthy 31-year-old man underwent extraction of horizontally impacted wisdom teeth in the
bilateral mandible under general anesthesia. During the surgery, no significant changes in respiratory and
cardiovascular parameters or neurosurgical abnormalities occurred. After the surgery, the patient was diagnosed
with aspiration pneumonia. Furthermore, the results of otorhinolaryngological and neurological examinations led to
a diagnosis of a combination of bilateral glossopharyngeal and vagus nerve paralysis, right recurrent nerve paralysis,
and right hypoglossal nerve paralysis. In this case, seriously associated peripheral laryngeal paralysis with repeated
episodes of aspiration pneumonia improved in approximately 6 months with rehabilitation and vitamin B12
administration, and no complications remained.

Conclusions: We suggest that the anesthesiologist should take care of each procedure minutely. It is important to
diagnose cases of nerve palsy as soon as possible to reduce the damage. Having had experience with this case, we
believe sharing our experience with anesthesiologists is important.
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Background
Associated laryngeal paralysis is a clinical condition
merged with other cranial nerve disorders associated
with vocal cord paralysis [1] and is a rare complication
in patients after general anesthesia [2]. In this study, we
report our experience with a patient who developed
postoperative associated laryngeal paralysis as well as a
literature review. To the best of our knowledge, the
combination of bilateral glossopharyngeal and vagus
nerve, unilateral recurrent nerve, and unilateral

hypoglossal nerve paralysis after transnasal intubation
has not been previously reported.

Case presentation
A 31-year-old man (180 cm, 87 kg) was admitted to our
hospital for the extraction of horizontally impacted wis-
dom teeth in the bilateral mandible. His past history in-
cluded no appreciable disease and no evidence of neck
or head injuries. The preoperative neurological and
anesthetic evaluation results were all within normal
limits (American Society of Anesthesiologists physical
status 1 and Mallampati score grade 1). Tooth extraction
was conducted under general anesthesia. Anesthesia was
induced by the intravenous administration of propofol
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and remifentanil, with neuromuscular blockade obtained
with rocuronium. Transnasal intubation using a Macin-
tosh laryngoscope (blade size 3, ACOMA Medical,
Tokyo, Japan) was performed gently during the first at-
tempt without any difficulty by a dental anesthesiologist
with 6 years of experience in the field. A nasotracheal
tube (Portex® Ivory PVC Soft Seal cuffed North Polar
endotracheal tube; Smiths Medical Japan, Tokyo, Japan)
with an internal diameter of 7.0 mm and an external
diameter of 10.2 mm were secured at a depth of 29 cm
in the left nasal cavity. No problem was encountered
during intubation (Cormack grade 1). The cuff was in-
flated to a pressure of approximately 20 cm H2O, and
the cuff pressure was continuously monitored and ad-
justed between 20 and 25 cm H2O during the surgery.
General anesthesia was maintained with propofol and
remifentanil. Mechanical ventilation was set as follows: a
tidal volume of 800 ml and a respiratory rate of 10/min.
With the use of a tongue depressor, a throat pack was
inserted on the posterior part of the tongue to avoid the
passage of blood into the respiratory tract. The surgery
was carried out with the patient in a supine position
with the neck slightly extended. During the surgery, the
head and neck positions were changed from side to side
several times, and no significant changes in respiratory
and cardiovascular parameters or neurosurgical abnor-
malities occurred. At the end of the surgery, extubation
of the nasotracheal tube was performed after the re-
moval of the throat pack without any problems. Neuro-
muscular blockade was not reversed. The durations of
the surgery and anesthesia were 221 min and 275 min,
respectively. After a short observation in the operating
room, the patient was transported to the ward.
After returning to the ward, the patient experienced

hoarseness and difficulty swallowing. X-ray and com-
puted tomography (CT) revealed an alveolar infiltrative
shadow. In addition, an endoscopic evaluation showed
unilateral vocal cord paralysis and aspiration, leading to
a diagnosis of aspiration pneumonia. Treatment with
intravenous sulbactam/ampicillin (SBT/ABPC) (6 g/day)
was initiated immediately. Furthermore, since the tongue
deviated towards the right upon protrusion, multiple
cranial neuropathy was suspected, which led to a request
for detailed otorhinolaryngological and neurological ex-
aminations. The results of the examinations led to a
diagnosis of bilateral glossopharyngeal and vagus nerve
paralysis, right recurrent nerve paralysis, and right hypo-
glossal nerve paralysis. The patient was not able to swal-
low at all. The patient underwent nonsurgical
management with vitamin B12 (1500 mcg/day), together
with speech and swallowing therapy. A nasogastric tube
was placed to prevent aspiration and to supplement oral
intake. The results of a meticulous neurologic examin-
ation of the other cranial nerves, including CT and

magnetic resonance imaging (MRI), showed no evidence
of the involvement of the central nervous system. Aspir-
ation pneumonia gradually improved, with cycles of im-
provement and worsening. All cases of nerve paralysis
improved in approximately 6 months, and no complica-
tions remained.

Discussion
We encountered a case of serious associated peripheral
laryngeal paralysis with repeated episodes of aspiration
pneumonia after oral surgery. Although there are reports
regarding the onset of associated laryngeal paralysis after
oral surgery [2, 3], there are no reports on a combin-
ation of bilateral glossopharyngeal and vagus nerve par-
alysis, right recurrent nerve paralysis, and right
hypoglossal nerve paralysis after tooth extraction under
general anesthesia so far. In our case, MRI images and
the healing process ruled out central nerve origin com-
plications so that peripheral neuropathy was possibly
considered.
Peripheral neuropathy after general anesthesia may be

caused by factors associated with anesthesia, body pos-
ition, or surgery. Mask ventilation [4], laryngoscopy [5,
6], and the tracheal tube or cuff have been reported as
factors associated with anesthesia [7, 8]. In our case,
mask ventilation, visualization of the larynx, and naso-
tracheal intubation were all performed easily, so they
were thus unlikely to cause neuropathy. In addition, the
cuff pressure was continuously monitored, and no ni-
trous oxide was given in our case. In oral surgeries
under general anesthesia, there are many factors that
can induce neuropathy, such as frequent changes in the
head and neck position, vocal cord tissue compression
by tracheal tubes, and too much pressure of the tracheal
cuff. In our case, the surgeon moved the patient’s neck
from side to side several times during the surgery. How-
ever, there was no abnormality in the position of the pa-
tient’s neck or tracheal tube in our view, and no
abnormal changes were observed in the cuff pressure.
Direct nerve injury due to surgery, compression due to
excessive pharyngeal packing [3], and compression from
the use of a tongue depressor can be considered surgical
factors. In our case, due to the performance of routine
surgical procedures for tooth extraction and the anatom-
ical distance between the surgical field and the paralyzed
nerve, surgical factors could not serve as the cause of
neuropathy. In particular, the fact that soft palate paraly-
sis developed bilaterally made it difficult to identify the
cause. Since the pharyngeal plexus provides the motor
and sensory branches to the soft palate and pharynx [9],
it might have been impaired due to some cause during
surgery. Although there was no clear mechanism of in-
jury for the nerves in this patient, several of the causes
described above may have been combined.
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As described above, the cause of associated laryngeal
paralysis has not yet been identified in our case. How-
ever, this case demonstrated that seriously associated
peripheral laryngeal paralysis with repeated episodes of
aspiration pneumonia after oral surgery could improve
in approximately 6 months with rehabilitation, including
speech and swallowing therapy and vitamin B12 admin-
istration. Although associated laryngeal paralysis varies
to some extent in terms of the time to healing, the time
to healing of 6 months was nearly average [10]. In the
present case, the onset of aspiration pneumonia led to
the detection of associated laryngeal paralysis. It is im-
portant that associated laryngeal paralysis be considered
a very rare complication after oral surgery under general
anesthesia and be treated promptly in the case of disease
onset.

Conclusions
It is not so rare that each of the nerves including the
glossopharyngeal nerve, vagus nerve, and hypoglossal
nerve are paralyzed after surgery. However, there is no
report on the occurrence of these three nerves being
paralyzed simultaneously. We suggest that the
anesthesiologist should take care of each procedure mi-
nutely, including mask ventilation, tracheal intubation,
and close monitoring of cuff pressure. It is important to
diagnose cases of nerve palsy as soon as possible to re-
duce the damage. Having had experience with this case,
we believe that sharing our experience with anesthesiol-
ogists is important.

Abbreviations
CRP: C-reactive protein; WBC: White blood cell; CT: Computed tomography;
SBT/ABPC: Sulbactam/ampicillin; MRI: Magnetic resonance imaging

Acknowledgements
None

Authors’ contributions
KK and RS were involved in patient management. KK and RS wrote the
manuscript. TO and TK revised and edited the manuscript. All authors read
and approved the final manuscript.

Funding
Nothing to declare

Availability of data and materials
Not applicable

Ethics approval and consent to participate
Not applicable

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Anesthesiology, Tokyo Dental College Ichikawa General
Hospital, 5-11-13 Sugano, Ichikawa City, Chiba 272-8513, Japan. 2Department

of Intensive Care Medicine, National Research and Development Agency,
National Cancer Center Hospital East, 6-5-1 Kashiwanoha, Kashiwa City, Chiba
277-8577, Japan.

Received: 28 December 2019 Accepted: 16 April 2020

References
1. Fujiwara K, Furuta Y, Fukuda S. A case of associated laryngeal paralysis

caused by varicella zoster virus without eruption. Case Rep Med. 2014.
https://doi.org/10.1155/2014/916265.

2. Ota N, Izumi K, Okamoto Y, Toshitani K, Nakayama K, Fukazawa H, et al.
Tapia’s syndrome following the orthognathic surgery under general
anaesthesia. J Oral Maxillofac Surg Med Pathol. 2013;25:52–4.

3. Mermer RW, Zwillenberg D, Maron A, Brill CB. Unilateral pharyngeal plexus
injury following use of an oropharyngeal pack during third-molar surgery. J
Oral Maxillofac Surg. 1990;48:1102–4.

4. Hung NK, Lee CH, Chan SM, Yeh CC, Cherng CH, Wong CS, et al. Transient
unilateral hypoglossal nerve palsy after orotracheal intubation for general
anesthesia. Acta Anaesthesiol Taiwan. 2009;47:48–50.

5. Michel O, Brusis T. Hypoglossal nerve paralysis following tonsillectomy.
Laryngorhinootologie. 1990;69:267–70.

6. Streppel M, Bachmann G, Stennert E. Hypoglossal nerve palsy as a
complication of transoral intubation for general anesthesia. Anesthesiology.
1997;86:1007.

7. Faymonville AM, Vent J, Hinkelbein J, Grau S. Bilateral hypoglossal palsy and
unilateral recurrent laryngeal nerve palsy following lumber discectomy. Eur J
Anaesthesiol. 2016;33:463–71.

8. Dearing J. Transient contralateral hypoglossal nerve palsy following third
molar surgery under day-case general anaesthesia: a case report and review
of the literature. Br J Oral Maxillofac Surg. 1998;36:24–6.

9. Broomhead IW. The nerve supply of the muscles of the soft palate. Br J
Plastic Surg. 1951;4:1–15.

10. Takano S, Nito T, Tamaruya N, Kimura M, Tayama N. Clinical analysis of
associated laryngeal paralysis. J.Jpn.Bronchoesophagol.Soc. 2010;61:271–81
(in Japanese).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Koshika et al. JA Clinical Reports            (2020) 6:29 Page 3 of 3

https://doi.org/10.1155/2014/916265

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

