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Bilateral dysfunction of superior laryngeal 
nerves as a consequence of cervical 
necrotising fasciitis
obojestranska disfunkcija zgornjih grlnih živcev kot 
posledica cervikalnega nekrozantnega fasciitisa

robert Šifrer, iztok Fošnarič, Katja rainer, Jure Urbančič, aleš Grošelj, miha Žargi

Izvleček
Izhodišča: Cervikalni nekrozantni fasciitis je 
infekcijska bolezen z resnimi zapleti in slabo na-
povedjo izida. Poročamo o primeru cervikalnega 
nekrozantnega fasciitisa, ki je povzročil oboje-
stransko disfunkcijo zgornjih grlnih živcev, in 
opisujemo značilnosti tega redkega zapleta.

Prikaz primera: 71-letna bolnica s cervikal-
nim nekrozantnim fasciitisom je po operaciji 
dobila težave z disfagijo. Radiološka in fibe-
roptična obravnava sta pokazali aspiriranje in 
hiposenzibiliteto glotisa in supraglotisa. Poleg 
nezadostnega dviga grla pojasnjujemo disfagijo 
še s senzoričnim deficitom supraglotisne sluzni-
ce, ki mu sledi odsotnost addukcije glasilk med 
požiranjem. Senzorični deficit smo pripisali tok-
sičnemu nevritisu, ki je povzročil disfunkcijo 
obeh notranjih vej zgornjih laringealnih živcev. 
Ozdravitev cervikalnega nekrozantnega fasciiti-
sa in toksičnega nevritisa sta omogočili povrni-
tev senzorične funkcije in požiranja.

Zaključki: Čeprav literatura o tem poroča le ob-
časno, so bolniki s cervikalnim nekrozantnim 
fasciitisom nagnjeni k toksičnemu nevritisu in 
zato nevrološkim izpadom možganskih živcev. 
Sodijo k dodatnim zapletom te bolezni.

Abstract
Background: Cervical necrotizing fasciitis is an 
infectious disease with serious complications 
and grave prognosis. We report a case of cervi-
cal necrotizing fasciitis with consequent bilateral 
dysfunction of the superior laryngeal nerves and 
describe the characteristics of this exceptional 
complication.

Case report: A 71-year-old female patient, sur-
gically treated for cervical necrotizing fasciitis, 
suffered from severe dysphagia after surgery. 
Radiographic and fiberendoscopic evaluation 
showed aspiration and hyposensibility of glot-
tis and supraglottis. Apart from inadequate la-
ryngeal elevation, we explain dysphagia also by 
sensory deficit of the supraglottic mucosa with 
consequent lack of vocal folds adduction during 
swallowing. The sensory deficit was attributed 
to the toxic neuritis-mediated dysfunction of 
both internal branches of the superior laryngeal 
nerves. The healing of both cervical necrotizing 
fasciitis and toxic neuritis led to the restoration 
of sensory function and swallowing.

Conclusions: Although only occasionally re-
ported in the literature, patients with cervical 
necrotizing fasciitis are prone to toxic neuritis-
mediated neurological deficits of the cranial 
nerves, which are considered to be another com-
plication of this entity.

Introduction
Necrotizing fasciitis (NF) is a life-threat-

ening, rapidly-spreading soft tissue infec-
tion1,2 that causes progressive necrosis of 
deep fasciae, leading to necrosis of neigh-
bouring soft tissues.3 The head and neck are 
involved in 2.6 % of cases.4,5 According to 
Krenk,6 Wolf2 and Lanišnik7, the incidence 

of cervical NF (CNF) is 0.0001–0.0002. 
It can be either idiopathic or secondary;4 
in the latter case, it is caused by infections, 
trauma or surgery.2

The infection process begins 48 hours af-
ter an initial insult.8 Early clinical signs and 
symptoms are nonspecific.4 Initially, there is 
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Figure 1: axial Ct 
image of the neck 
demonstrating fluid 
and gas collections, 
thickening of the 
subcutaneous tissues 
and cervical muscles, 
and signs of soft tissue 
dissection at the level of 
thyroid cartilage.

Figure 2: axial Ct 
image of the thorax 
demonstrating an 
extension of gas 
collections in the 
mediastinum at the level 
of tracheal carina.

a patchy,6 smooth,9 shiny10 erythema of the 
cervical skin, without sharp demarcation 
from uninvolved skin.9 It is accompanied by 
edema, crepitation, tenderness, pain on pal-
pation2 and fever.6 The pain is more severe 
than expected,4 and may be felt deep in the 
muscles11, but the affected skin area may also 
be insensitive.12 Later on, the skin becomes 
dusky, covered with blisters and bullae and 
finally necrotises.4 If left untreated, the skin 
breaks down and copious purulent debris 
and “dishwater” fluid ensue.1 The sepsis de-
velops within 48 hours of symptom onset.2

Laboratory tests show a very rapid rise 
of CRP values4 and leukocytosis with a left 

shift.8 The CT scan of the neck and chest 
shows specific signs indicating the CNF and 
its extent, and offers anatomic information 
necessary for surgical planning.10 CT find-
ings predicting CNF include diffuse thicken-
ing of the skin, subcutaneous tissues, fasciae 
and muscles, fluid and gas collections8,13 
and fascial plane blunting or dissection.1 
The presence of gas within the soft tissues in 
the absence of previous surgery, radiothera-
py14 or trauma is a pathognomonic sign. In 
edentulous patients, CT scan can also estab-
lish eventual odontogenic origin of infec-
tion. In dentate patients with dental fillings, 
however, panoramic radiograph of the man-
dible is additionally recommended, due to 
artefacts on the CT scan. Another diagnostic 
option is surgical approach, i.e. a 2-cm-long 
neck incision through the platysma. If loose 
tissue planes, friable muscles,1 murky dish-
water discharge, minimal resistance after 
finger insertion and no bleeding are found, 
the CNF is diagnosed.8

Intravenous broad-spectrum antibiotics 
should be given in high doses.4 Initially, an 
antibiotic effective against aerobic and an-
aerobic bacteria infection is prescribed. Lat-
er on, the therapy should be targeted against 
the microorganisms isolated from the mi-
crobiological samples.8 Nutritional, hemo-
dynamic and intensive care supportive mea-
sures are vital.4,7 Surgical treatment is the 
key intervention. The excision and debride-
ment must be quick and substantial6 in or-
der to decrease the bacterial load,2 halt both 
the release of inflammatory mediators and 
the spread of necrotizing process.4,8 The ex-
cision with fasciotomy should be continued 
until the tissues bleeding freely on incision 
are encountered.4 Two adjunctive treatment 
modalities that could theoretically reduce 
necrosis development6 are intravenous Im-
munoglobulin Gamma and Hyperbaric Ox-
ygenation.8,10

The prognosis of CNF is grave as danger-
ous complications may appear in a matter of 
days leading to descending necrotizing me-
diastinitis, multi-organ failure, septic shock 
and death. The lesion of the cranial nerves 
as a complication of CNF has only occasion-
ally been reported in the literature. Cutilli15 
and Chueng12 stated CNF can extend into 
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Figure 3: necrosis of the 
prelaryngeal muscles as 
seen during surgery.

the surrounding nerves. Wolf2 reported the 
neural deficits of the accessory nerve, hy-
poglossal nerve and of marginal branch of 
the facial nerve in 35 %. Lanišnik7 reported 
partial facial nerve palsy in 33 %. To the best 
of our knowledge, the dysfunction of the su-
perior laryngeal nerve from CNF has not yet 
been reported.

Case report
A 71-year-old edentulous female with 

arterial hypertension and diabetes mellitus 
type II suffered from two-day-long dyspha-
gia, odynophagia and hoarseness without 
fever. The transnasal flexible endoscopy re-
vealed normal mobility of the larynx with 
barely notable mucosal swelling of the ret-
rocricoid area and both piriform sinuses, 
and copious accumulation of the saliva in 
the hypopharynx. There were erythema, soft 
swelling and crepitations present over the 
prelaryngeal skin and the upper chest. It was 
excruciatingly tender to palpation.

The laboratory blood tests showed leu-
kocytosis (18.52 × 109/L) with left shift 
neutrophilia (16.12 × 109/L), elevated CRP 
(330 mg/L) and procalcytonine levels (9.85 
mg/L). An urgent CT scan of the neck and 
chest showed some fluid collections and 
widely spread collections of gas, thicken-
ing of the subcutaneous tissues and cervi-
cal muscles, and signs of soft tissue dissec-
tion, which is characteristic for CNF (Fig. 

1). Moreover, the gas collections and minor 
streaks of fluid collections were also seen 
in the anterior mediastinum all the way to 
the tracheal carina, i.e. signs of descending 
mediastinitis (Fig. 2). No further diagnostics 
was performed. Empiric intravenous antibi-
otic therapy with amoxicillin-clavulanic acid 
and metronidazole was started immediately.

Based on the clinical signs, the radiologi-
cal findings and the laboratory test results, 
NF was diagnosed and a surgical procedure 
under general anaesthesia was planned. The 
transverse collar incision was carried out 
and a skin flap in the subplatysmal plane was 
elevated. Dirty brown-black dishwater and a 
typical foul odour were noted. The subpla-
tysmal fatty tissue, the prelaryngeal muscles, 
the superficial part of the thyroid gland, the 
lymph nodes and fatty tissue of nodal lev-
els III and IV in the left, the parts of the left 
scaleni muscles had already necrotized (Fig. 
3). All necrotic tissues were removed until 
freshly bleeding tissue was reached. Drains 
were placed into the parapharyngeal, ret-
ropharyhgeal and the left pterygoid spaces 
and a transcervical digital mediastinotomy 
was performed. Malodourous brown-black 
dishwater again poured out of all aforemen-
tioned neck spaces and the mediastinum. 
The microbiologic samples and a biopsy of 
the affected tissue were taken. At the end 
of the procedure, direct laryngoscopy and 
tracheostomy were performed and a naso-
gastric feeding tube was inserted. Even after 
extensive discussion with the patient and 
her relatives the origin of CNF could not be 
found.

The microbiological culture from the 
wound smear obtained during the surgery 
revealed the following microorganisms: 
Streptococcus constellatus ssp. constellatus, 
Lecleria adecarboxylata, Lactobacillus cat-
enaformis, Prevotella intermedia, Prevotella 
buccae and Parvimonas (Micromonas) mi-
cra. According to this finding and the sen-
sitivity of microorganisms, we changed the 
antibiotics for intravenous clindamycin and 
cefotaxime. The histological finding of the 
biopsy confirmed our clinical suspicion of 
NF.

After the surgical procedure, the patient’s 
voice became breathy due to inadequate 
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Figure 4: slow healing of 
the surgical neck wound 
on the 12th postoperative 
day.

Figure 5: the patient’s 
neck with the surgical 
wound healed two and 
a half months after 
surgery.

glottic closure. In a few weeks, her voice be-
came normal. However, several serious com-
plications, such as slow healing of the neck 
wound (Fig. 4), pleural effusion, pneumonia, 
acute renal failure, septic shock, depression 
and dysphagia occurred. All of them, except 
the dysphagia, resolved within four weeks 
of intensive medical treatment, supportive 
measures and rigorous daily wound care 
(Fig. 5).

The time from CNF surgery and tra-
cheostomy to decannulation was 40  days. 
Subsequent fiberendoscopic evaluation of 
swallowing showed that there was a massive 
spillage of liquids and semiliquids over the 
aryepiglottic folds and posterior commisure 
into the larynx (Fig. 6). The coughing reflex 
appeared when the bolus passed the larynx 
and entered the trachea. Rough sensibility 
testing with the tip of the instruments, e.g. 
touch of the aryepiglottic folds and the glot-
tis, showed marked hyposensibility, i.e. no 

laryngeal adductor reflex was elicited. On 
gross observation, there were neither laryn-
geal elevation, nor closure of the laryngeal 
entrance by the epiglottis or adduction of 
the vocal folds during swallowing.

Radiographic and repeated fiberendo-
scopic evaluations of the upper airway tract 
during swallowing showed massive aspira-
tion (Fig. 6). The patient was discharged 
from the hospital seven weeks after surgery 
with a gastrostomy feeding tube but without 
tracheostomy.

Two-and-a-half months after surgery, 
the patient spontaneously started to swallow 
without aspiration, prompting us to remove 
the gastrostomy tube. The glottic closure was 
complete on examination.

Discussion
In this report, we have described a 

unique case of severe dysphagia with aspira-
tion in a patient with CNF. Considering the 
reasons for dysphagia in our patient, several 
aspects should be emphasized. Firstly, the 
prelaryngeal muscle removal during surgery 
resulted in both the inadequate laryngeal el-
evation and, consequently, the lack of pas-
sive closure of its entrance by the epiglottis. 
Secondly, there was the sensory deficit of the 
supraglottic mucosa. It was discovered by 
touching the supraglottic mucosa bilaterally 
with the tip of the endoscope, which failed 
to elicit the reflexive adduction of the vocal 
folds. Therefore, there was no airway protec-
tion during swallowing. Considering both 
normal movement of the vocal cords during 
phonation and breathing and evident sen-
sory deficit of the supraglottic mucosa, we 
concluded that the lack of vocal cords ad-
duction during swallowing with consequent 
aspiration was attributable to the dysfunc-
tion of both internal branches of the supe-
rior laryngeal nerves.

The internal branches of the superior 
laryngeal nerves carry the sensory impuls-
es from the laryngeal mucosa down to the 
vocal cords. They enter the larynx through 
the thyrohyoid membrane that is situated 
posteriorly and in close proximity to the 
prelarygeal muscles that were most severely 
affected by CNF. Therefore, the paralysis of 
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Figure 6: 
Fiberendoscopic 
evaluation of swallowing 
shows a spillage 
of liquids over the 
aryepiglottic fold and 
posterior commisure into 
the larynx.

both nerves was the result of the release of 
the toxins from NF leading to toxic neuri-
tis. Although the nerves are quite resistant 
to inflammation, we suppose that in the case 
of a fulminant neck inflammation (such as 
CNF) the cranial nerves may very rapidly 
become infiltrated by inflammatory media-
tors and toxins, which is not the case in less 
acute forms of inflammation. Eventually, 
both CNF and toxic neuritis of the supe-
rior laryngeal nerves healed. As the sensory 
function restored and the patient adapted to 
the new situation after surgery, swallowing 
finally returned to normal.

The dysfunction of other cranial nerves 
after CNF, i.e. accessory nerves, hypoglossal 
nerves and facial nerves, have already been 
reported, but only by few authors.2,7 Nev-
ertheless, this supports our thesis that CNF 
can affect the surrounding cranial nerves 
and that the involvement of a particular 
nerve depends on the location and severity 
of CNF.

Conclusion
Our case clearly shows that patients with 

CNF are prone to toxic neuritis-mediated 
neurological deficits of the cranial nerves, 
which are considered to be another compli-
cation of CNF in addition to those already 
known. Unless they are recognized and dealt 
with immediately, further complications fol-
low. In the case of dysfunction of the supe-
rior laryngeal nerves, the principal com-
plication is dysphagia leading to aspiration 
pneumonia, dehydration and cachexia.
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