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/ &« Hemi-laryngopharyngeal spasm as a novel cause of
inducible laryngeal obstruction with a surgical cure:

report of 3 cases
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Inducible laryngeal obstruction has been described under at least 40 different monikers, including vocal cord dysfunc-
tion, paroxysmal vocal fold motion, and irritable larynx. The etiology of this condition is believed to be laryngeal hyperac-
tivity in response to psychological issues or acid reflux. Most patients are treated with some combination of proton pump
inhibitors, speech therapy, and psychotherapy. However, a small cohort of patients remains refractory to all medical in-
terventions. The authors describe a novel condition, hemi-laryngopharyngeal spasm (HELPS), which can cause severe
episodic stridor leading to unconsciousness in association with cough. The first recognized and surgically cured patient
with HELPS was reported in an earlier issue of this journal. Three additional patients have been followed up for at least a
year postoperatively, and their cases are reported here.

Each patient presented with a similar pattern of episodic coughing and choking that increased in frequency, severity, and
duration over years. The episodes eventually occurred while sleeping and could cause severe stridor with loss of con-
sciousness. All three patients were initially misdiagnosed with a psychiatric iliness and subjected to multiple intubations
and one tracheostomy. Unilateral botulinum toxin injections in the vocal fold eased the severity of the throat contractions
but not the cough. Magnetic resonance imaging showed a looping posterior inferior cerebellar artery juxtaposed to a
vagus nerve in each case. Microvascular decompression (MVD) of that vessel relieved all symptoms.

The introduction of this new medical condition may help a small cohort of patients with inducible laryngeal obstructions
that have not responded to the current standard treatments. Patients are asymptomatic between episodes of progres-
sively severe coughing and choking with stridor that may lead to intubation. Severe anxiety about the unpredictable
symptoms is expected and may contribute to a psychiatric misdiagnosis. Microvascular decompression for HELPS is
more difficult than that for trigeminal neuralgia because the involved nerve is more susceptible to manipulation. Ulti-
mately, the final proof that HELPS is a real and distinct syndrome will require its recognition and successful treatment by
colleagues around the world.

https://thejns.org/doi/abs/10.3171/2018.2.JNS172952
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hope to those who have been previously misdiag-

nosed and can now be cured. Conversely, the new
treatment may cause unnecessary complications for those
erroneously diagnosed during the early years of under-
standing a condition.

rI.‘HE discovery of a medical condition offers new

Hemi-laryngopharyngeal spasm (HELPS) is a recog-
nizable, curable, but relatively uncommon condition. In
the last 3 years, we have operated on five patients with
the disorder: the first with a 3-year follow-up,® three with
more than 1 year of follow-up each (subjects of this paper),
and one with a shorter follow-up. These numbers likely re-

ABBREVIATIONS CN = cranial nerve; GPN = glossopharyngeal neuralgia; HELPS = hemi-laryngopharyngeal spasm; HFS = hemifacial spasm; MVD = microvascular
decompression; PICA = posterior inferior cerebellar artery; PVFM = paradoxical vocal fold motion; VCD = vocal cord dysfunction.
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flect the prevalence of the condition, and its true incidence
remains unknown. During the same period, we have op-
erated on only three patients with glossopharyngeal neu-
ralgia (GPN). All patients with both of these conditions
within the province of British Columbia would probably
be treated by the senior author given the nature of our re-
ferral pattern. We tentatively estimate that the incidence of
HELPS is slightly more than that of GPN,? or greater than
1 case per 100,000 people per year.

What has happened to all these patients before now?
Case reports of patients with similar symptomatology, in-
cluding those requiring tracheostomy,'* have appeared un-
der a variety of labels describing episodic laryngospasm.
The most common terms are “vocal cord dysfunction”
(VCD)! and “paradoxical vocal fold motion” (PVFM),!
but there are at least 40 different monikers describing sim-
ilar but much less severe symptomatology.? Normally, the
larynx will reflexively contract to protect the lower airway
from noxious irritants. In patients with VCD or PVFM,
this normal function becomes hyperactive in response
to psychological issues or acid reflux. The vast majority
of these patients respond to appropriate speech therapy,'
psychotherapy,’ and proton pump blockers.” A very small
minority of nonresponders, however, may represent an un-
treated cohort with HELPS.

We now recognize that each patient had a similar
core of symptoms including progressive, episodic throat
contractions (choking) and coughing. Untreated, these
symptoms progressed to occur while sleeping and led to a
rare loss of consciousness. No patient reported unilateral
throat pain (GPN). Whether the additional symptoms of
episodic vocal changes, episodic sensation of an enlarged
tongue,® and globus reflect individual variations or are un-
related will become clear with additional cases. This case
report highlights three patients with HELPS, describing
their common features, diagnostic findings, and surgical
treatment and highlighting the prevalence of this condi-
tion. This work was approved by the University of Brit-
ish Columbia Clinical Research Ethics Board, and written
consent was provided by each patient for publication of
their case.

Case Reports
Case 1
History and Examination

A 65-year-old man presented with a 5-year history of
episodic but progressive throat contractions and coughing.
The initial onset was insidious and not related to an upper
respiratory tract infection or trauma. There was no rec-
ognized trigger for the throat contractions; they occurred
spontaneously with increasing frequency, duration, and
intensity over the years. Some contractions could be felt
asymmetrically on the left side, but others were symmet-
rical. The contractions began to occur during sleep and
would typically last 15 minutes, although several could
occur in a row with a few minutes between bouts. The
contractions caused severe stridor and an intense choking
sensation that was frightening and anxiety provoking. The
contractions would stop spontaneously, usually before he
reached the emergency room by ambulance, and his sub-
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sequent examination was reported to be entirely normal.
The etiology was believed to be psychogenic until several
witnessed episodes resulted in loss of consciousness. Later,
the choking episodes were accompanied by progressively
severe coughing. The coughing was triggered by a tick-
ling sensation deep to his suprasternal notch and would
last longer than the choking. Eventually, the coughing also
occurred independently and while he was sleeping. The
coughing was intense enough to cause visual phosphenes
and severe tussive headaches. Investigations revealed asth-
ma and acid reflex, and he had been aggressively treated
for both with no improvement. Symptoms continued de-
spite therapeutic dosages of omeprazole, amitriptyline,
domperidone, montelukast, cetirizine, fluticasone, sal-
meterol, and tiotropium. A tracheostomy was placed so
he could breathe during the choking episodes. Left-sided
botulinum toxin (Botox) injections in his larynx reduced
the severity of the contractions by approximately 80% but
did not change the frequency or duration of choking and
had no effect on the coughing. Magnetic resonance imag-
ing (Fig. 1A and B) demonstrated the posterior inferior
cerebellar artery (PICA) curving into the vicinity of the
left cranial nerve (CN) X root entry zone, but the nerve
rootlets were not well visualized.

Operation

Neurosurgical microvascular decompression (MVD)
of the left vagus nerve was performed with the patient un-
der general anesthesia delivered through his tracheostomy
with simultaneous visualization of his larynx with a bron-
choscope. Looking between the six rootlets of the vagus
nerve, the PICA was found curving into the caudal rootlets
(Video 1 for intraoperative video).

VIDEO 1. Intraoperative microscopy during MVD for each patient.
Case 1. The left PICA is looping against and compressing the cau-
dal rootlets of the vagus nerve and is eventually mobilized antero-
caudally. Case 2. The right PICA is compressing the more rostral
rootlets of the vagus nerve and is mobilized antero-caudally. Case
3. The left PICA is compressing the caudal rootlets of the vagus
nerve and is mobilized antero-caudally. Copyright Christopher R.
Honey. Published with permission. Click here to view.

The vessel was surgically displaced antero-caudally with
a pledget of shredded surgical felt (Bard PV, USA) and
Tisseel (Baxter, Canada) to decompress the nerve. Intra-
operative stimulation of the upper three vagus nerve root-
lets caused no contractions of the throat. Stimulation of
the lower three rootlets caused different contraction pat-
terns of the vocal cords and throat (Video 2 for video la-
ryngoscopy).
VIDEO 2. Case 1. Intraoperative video laryngoscopy. The patient
was ventilated through his tracheostomy during surgery, which
allowed for simultaneous visualization of his laryngopharynx during
direct stimulation (0.02 mA, 1 msec, 2 Hz) of each left vagus nerve
rootlet. Stimulation of the rostral three rootlets (labeled rootlets 1, 2,
and 3) caused no motor response. Stimulation of rootlet 4 caused
ipsilateral vocal cord contraction. Stimulation of rootlet 5 caused
ipsilateral vocal cord and pharynx contraction. Stimulation of rootlet
6 caused strong ipsilateral pharynx contraction. As documented in
Video 1, the left PICA vessel primarily impacts the most caudal
vagus nerve rootlet (rootlet 6), which may be why the patient was
able to localize his throat contractions to the left side. Copyright
Christopher R. Honey. Published with permission. Click here to
view.
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FIG. 1. Preoperative 1.5-T MRI. Axial constructive interference in steady
state (CISS) and time-of-flight (TOF) images obtained at the same level
for each of the patients: case 1 (A and B), case 2 (C and D), and case

3 (E and F). Arrows point to CN X, and arrowheads point to the vessel.
The vessel in each case was the PICA, which is looping with its convex
apex juxtaposed to the nerve but does not obviously distort the nerve on
these sequences.

Postoperative Course

Postoperatively, the patient had immediate and com-
plete relief of his symptoms. The immediate benefits were
thought to be due to surgical injury of the nerve because
after the surgery he had a breathy voice with reduced
left vocal cord movement for 2 weeks and dysphagia for
2 months. These temporary complications completely
resolved, and his choking and severe coughing had not
recurred at 18 months’ follow-up. His recovery was in-
terrupted by a delayed CSF leak that required reclosure
of the dura with a fascial graft. His tracheostomy was re-
moved after 3 months.

Case 2
History and Examination

A 43-year-old woman presented with a 5-year history
of episodic but progressive choking, coughing, and vocal
changes. The symptoms began spontaneously. Initially she
felt a mild midline throat tightening that would trigger a
brief cough. The symptoms slowly progressed and began
to occur while sleeping. She had a history of asthma since
childhood, which had always been effectively treated with
bronchodilators and could clearly be distinguished by
the patient from her current HELPS symptoms. Trials of
proton pump inhibitors and bronchodilators were unsuc-
cessful, and chronic pH monitoring ruled out acid reflux.
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Psychiatric consultation indicated that her anxiety and de-
pression were more likely the result of her undiagnosed
condition than the cause of it. The progressive throat
contractions became circumferential and caused severe
stridor leading to repeated loss of consciousness. The re-
sultant coughing, which always accompanied the choking,
was severe enough to cause stress incontinence and visual
phosphenes. Following some episodes, she briefly felt an
abnormal sensation on the right side of her throat, which
she likened to a vibrating guitar string. Milder episodes of
throat contractions, also felt as a circumferential tightness,
could be triggered by prolonged or loud talking. When
this occurred, the quality and strength of her voice would
deteriorate to hoarseness initially then to hypophonia for
5-10 minutes. If the episode passed, her voice would re-
turn to normal; if the episode strengthened, she would
have a stridor attack. Symptoms were refractory to pan-
toprazole, salbutamol, lorazepam, clonazepam, fluoxetine,
and indacaterol-glycopyrronium. Magnetic resonance im-
aging (Fig. 1C and D) revealed a loop of PICA abutting
the right CN X. Botox into the right vocal fold reduced the
intensity of the stridor but not the cough.

Operation

Microvascular decompression was performed, and the
rostral rootlets of the right vagus nerve were distorted pos-
teriorly by a loop of PICA (Video 1). This anatomy was
very similar to that in our first published case.! The ves-
sel was surgically displaced antero-caudally with felt and
Tisseel.

Postoperative Course

Immediately following surgery, all her symptoms re-
solved and she was discharged home on the 2nd day. She
reported a weaker, breathy voice immediately after sur-
gery, which returned to normal after 2 days. Four weeks
after surgery, a milder version (less than half as intense)
of her choking returned with no coughing. These residual
symptoms gradually faded until she was asymptomatic at
4 months and remained so at her 1-year follow-up.

Case 3
History and Examination

A 48-year-old woman presented with a 10-year history
of coughing and a 2-year history of choking. Her coughing
began spontaneously and was initially ascribed to envi-
ronmental allergens. Episodes were triggered by a sensa-
tion of tightness in the midline of her throat deep to the
suprasternal notch. Over the years, the coughing became
more frequent and intense, causing stress incontinence
and vomiting. Episodes could be triggered by prolonged
or loud use of her voice or any activity that increased her
heart rate (especially going up stairs). Between episodes
she had a mild globus sensation. Antihistamines, inhaled
bronchodilators, oral steroids, and proton pump inhibitors
were ineffective. Bronchoscopy and esophageal pH were
normal. Episodes of throat contractions began more re-
cently and progressed in frequency, duration, and sever-
ity. These episodes could follow a coughing fit or occur
spontaneously. The resultant tightness in her throat was
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circumferential and not lateralized. Episodes began to oc-
cur while sleeping and caused frightening stridor with one
episode of loss of consciousness. Botox injection into the
left vocal fold dramatically reduced the choking intensity
on two occasions but had no effect on the cough. Botox
injection into the right vocal fold had no benefit. Magnet-
ic resonance imaging (Fig. 1E and F) showed a looping
PICA near the left CN X.

Operation

Microvascular decompression was performed, and the
caudal rootlets of the left vagus nerve were directly im-
pacted by a loop of the PICA (Video 1). This vessel was
surgically displaced antero-caudally with felt and Tisseel.

Postoperative Course

Her globus sensation was immediately relieved, but
her voice was weaker and breathy immediately following
surgery. She did not have dysphagia and was discharged
home on day 3. Her voice returned to normal after 1 week,
and her choking and coughing stopped within 2 weeks
and had not returned at the 1-year follow-up.

Discussion

Vascular compression of CN VII causes hemifacial
spasm (HFS).” We believe vascular compression of CN X
causes HELPS.* Both conditions cause progressive epi-
sodic symptoms, can occur during sleep, can be symptom-
atically treated with Botox, and can be cured by MVD of
the compressed nerve. The pathophysiology underpinning
both conditions is likely similar and may involve pressure-
induced demyelination with ectopic generation and ephap-
tic transmission of impulses along the compressed nerve.!?

The diagnosis of HELPS may be clear when a patient
presents with episodic, unilateral throat contractions and
an obvious vessel distorting the ipsilateral CN X. How-
ever, patients can report circumferential (nonlateralized)
throat contractions (case 3), and vessel loops among the
lower CNs are not uncommon.? A definitive test is needed.
Magnetic resonance imaging investigation of HELPS is
hindered by poor visualization of CN X rootlets at a field
strength of 1.5 T, even with thin-cut heavily T2-weighted
volumetric sequences (i.e., constructive interference in
steady state [CISS] or fast imaging employing steady-state
acquisition [FIESTA]). The rootlets are individually much
smaller than CN V or VII. Video laryngoscopy during a
spasm is difficult because such contractions are intermit-
tent and patients are in extremis during an attack. The
response to Botox injection is a promising test (and the
subject of a prospective evaluation). Injecting the affected
side produces a dramatic reduction in spasm intensity but
no change in cough. Injecting the unaffected side in the
patient in case 3 produced no benefit. This unilateral ben-
efit may help to distinguish HELPS from other inducible
laryngeal obstructions!! and guide the neurosurgical ap-
proach when symptoms are not obviously lateralized. We
postulate that contraction of the pharynx may be felt as
lateralized but contraction of the larynx may not.

The differential diagnosis of conditions causing epi-
sodic throat contractions includes allergic phenomena,
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laryngeal dystonia,* gastroesophageal reflux disorder, vo-
cal cord dysfunction, irritable larynx,"? and now HELPS.
There is no swelling of the tongue or throat with HELPS,
and as soon as an episode is over, the patient’s examina-
tion is normal. This distinguishes the disorder from aller-
gy-mediated stridor. HELPS includes episodic coughing,
which distinguishes it from laryngeal dystonia. HELPS
does not respond to the standard treatments recommended
for VCD or irritable larynx (e.g., proton pump inhibitors,
speech therapy, and psychotherapy), and the symptoms
typically progress to much more severe levels—all of our
patients reported at least one attack that had caused brief
unconsciousness. We do not know if this brief uncon-
sciousness was due to hypoxia or cardiac arrhythmia (as is
rarely reported during GPN). Unilateral Botox injections
will ease the symptoms of VCD and irritable larynx, but
the response should occur regardless of side—unlike the
unilateral benefit in HELPS.

The neurosurgical treatment of HELPS requires expe-
rience with MVD. Our team has completed over 450 such
operations without stroke or death. The surgical approach
to CN X follows that for HFS around the inferolateral cer-
ebellum. Surgeons should be aware that CN X does not
tolerate as vigorous manipulation as CN V, and although
sharp dissection between its rootlets to look for the of-
fending vessel can be performed,’® retraction of the rootlets
led to varying degrees of temporary dysphonia in all three
of our patients and prolonged but temporary dysphagia
in one. As in trigeminal neuralgia, compression of CN
X can occur anywhere along its course (case 2), but less
distortion may be required closer to the root entry zone
(cases 1 and 3) where movement of the nerve is tethered.
Pathological compression of the brainstem has also been
reported to cause symptoms compatible with HELPS.!0:16
The immediate but temporary benefit seen postoperatively
in case 2 was followed by a slower but complete resolution
of symptoms. This same phenomenon can occur follow-
ing MVD for HES or trigeminal neuralgia and likely rep-
resents a temporary microrhizotomy, followed by nerve
remyelination.

There is a danger in over-diagnosing this new condi-
tion particularly when choking, coughing, and incidental
vessels adjacent to the vagus nerve are common. Surgery
to expose and decompress the vagus nerve rootlets is
technically demanding and comes with significant risks.
At this time, we would advocate surgery only for patients
with 1) medically refractory symptoms interfering with
their quality of life, 2) throat contractions that can be lat-
eralized, 3) MRI studies demonstrating a vessel looping
against the vagus nerve on the symptomatic side, and 4)
a profound reduction (> 50%) in choking following Botox
injection into the vocal fold only on the symptomatic side.

Conclusions

We hope that recognition of this new medical condition
by our otolaryngology, emergency medicine, anesthesiol-
ogy, respirology, psychiatry, neurology, family medicine,
and neurosurgical colleagues will translate into better care
for patients with HELPS. Patients presenting with epi-
sodic coughing and unilateral throat contractions should



prompt MRI investigation for ipsilateral compression of
the vagus nerve. Nonlateralized throat contractions may
require more sophisticated investigations with sequential,
alternating unilateral Botox injections in the vocal folds.
During MVD of the vagus nerve, neurosurgeons should
be aware that the nerve is far more sensitive to manipula-
tion than the trigeminal nerve and that relatively minor
manipulation led to temporary dysphonia in all of our pa-
tients. The final proof that HELPS is a real and distinct
syndrome will require its recognition and successful treat-
ment by colleagues around the world.
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