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A large constellation of hitherto unexplained symptoms including inability to burp,
gurgling noises from the chest and lower neck, abdominal bloating, flatulence,
painful hiccups and emetophobia was defined as Retrograde Cricopharyngeus
Dysfunction (R-CPD) in 2019. First choice treatment of R-CPD involves injection
of botulinum toxin into the cricopharyngeus muscle under local or general
anesthesia. This treatment has been found to be effective in the vast majority
of subjects, with limited adverse events and prolonged therapeutic effects.
Notwithstanding, R-CPD is still a poorly understood and underestimated disease,
and a specific therapeutic dosage range of botulinum toxin (BT) has not been
yet established. In this report, we describe the first case of R-CPD diagnosed in
Italy, successfully treated with unilateral, anesthesia-free injection of 10 units of
onabotulinum toxin into the cricopharyngeus muscle, representing the lowest
dose reported to date.

Retrograde Cricopharyngeus Dysfunction (R-CPD), R-CPD, inability to burp, botulinum
injection, abelchia, onabotulinum toxin-A, cricopharyngeus muscle, case report

1. Introduction

The inability to burp has been described for the first time in 1987 by Kahrilas et al. (1).
Since then, only sporadic case reports (2-4) have been reported until the publication of a
case series of 51 patients by Bastian et al. (5), who first defined the Retrograde
Cricopharyngeus Dysfunction (R-CPD) syndrome. This disease is characterized by abelchia,
socially awkward gurgling noises from the chest and lower neck, excessive abdominal
bloating, flatulence, painful hiccups and, often, emetophobia (5). R-CPD is a very little-
known disorder, and it is often misdiagnosed as a gastrointestinal disease, such as irritable
bowel syndrome (IBS). Sometimes the patients themselves, driven by the persistence and
severity of the symptoms, may get to guess the diagnosis while looking for information on
the internet or obtaining clues from online patients’ communities. Based on the available
literature, the treatment of R-CPD consists in the injection of 30 -100 units of onabotulinum
toxin into the cricopharyngeus muscle (that represents the main portion of the Upper
Esophageal Sphincter, UES) under local or general anesthesia (5-12). According to
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medium-term data published so far (6-8, 11, 12), the BT is effective
in most subjects, often with prolonged therapeutic effects, lasting
much longer than expected when treating other muscle districts.
Here we describe the first case of R-CPD diagnosed in Italy,
successfully treated with unilateral, anesthesia-free injection of
10 units of onabotulinum toxin-A into the cricopharyngeus muscle,
representing the lowest dose reported to date.

2. Case description

A 28year-old female patient suffered from both abdominal
swelling and pain, gurgling noises, painful hiccups, nausea and
flatulence since she was a child. She had been also experiencing
chest pain and difficulty breathing from the age of 18. She was
diagnosed with celiac disease when she was 7 year-old, but despite
adopting a gluten-free diet her symptoms never improved. She was
examined by several gastroenterologists who attributed her
symptoms to celiac disease or other gastrointestinal disorders (such
as IBS, dysbiosis, Helicobacter pylori infection), as well to psychiatric
disorders. Prescriptions of various drugs, including antacids,
simethicone, rifampicin, levosulpiride, charcoal, neuroleptics and
benzodiazepines were not successful at all. Several previous
esophagogastroduodenoscopies had shown no abnormalities, while
abdominal ultrasound scans were often impracticable due to
intestinal bloating. Suspicion of dolichocolon was ruled out by an
abdominal CT scan. The patient herself, foreseeing that the cause of
the symptoms could be her congenital inability to belch, came
across Bastian’s publications, learning about R-CPD, whose
diagnostic criteria perfectly matched her symptoms. The patient
successfully contacted some European physicians willing to treat
her, until she found the willingness of the IRCCS Mondino
Foundation of Pavia, Italy (hereinafter Mondino Foundation) to
take care of her.

3. Diagnostic assessment and
treatment

In mid-March 2023, the patient underwent a single-day
multidisciplinary assessment at the Mondino Foundation, that
consisted in a speech therapy assessment, ENT evaluation with
Fiberoptic Endoscopic Evaluation of Swallowing (FEES), neurological
and neurophysiological evaluation.

At the speech therapy evaluation, the morpho-functional
examination of the oropharyngeal structures was normal. Swallowing
tests of liquids (water) and semi-solid foods were also carried out,
finding in both cases good laryngeal excursion and absence of
indirect signs of laryngeal penetration/aspiration. ENT and
neurological examinations showed no abnormalities. FEES was
performed with evidence of symmetrical hypertrophy of the base of
the tongue and slight hyperaemia of the interarytenoid region. The
patient underwent also an electrokinesiographic examination of the
oral and pharyngeal phases of swallowing of water (3 and 12 cc) and
jelly (3 and 12cc) boluses. The electrokinesiographic parameters
examined were normal (Figure 1) also including the cricopharyngeus
muscle electromyographic pause during the pharyngeal phase of
swallowing (13).
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FIGURE 1

Electrokinesiographic/electromyographic study of swallowing in our
patient. A representative trace recorded during voluntary swallowing
of 12 cc of water. The first channel records the submental-
suprahyoid electromyographic activity (*SHEMG) during both the
oral and pharyngeal phase of swallowing using surface electrodes.
The second channel records the electromyographic pause of the
cricopharyngeal muscle (CPEMQG) in the left portion during the
pharyngeal (indicated by the arrow) phase of swallowing with a
percutaneous monopolar needle (the same used to inject botulinum
toxin). The third channel records breathing activity by means of a
nasal cannula connected to a piezoelectric transducer. Negative and
positive defections represent inspiration and expiration, respectively.
An isoelectric line preceded and followed by two small notches
indicates the swallowing-related apneic pause (**AP) due to the
closure of the nasal choanae by the soft palate. The fourth channel
records the laryngeal-pharyngeal mechanogram (***LPM) during the
pharyngeal phase of swallowing using a piezoelectric transducer
applied to the skin over the cricothyroid membrane.

Since any other possible cause of the symptoms was ruled out,
R-CPD was diagnosed based on patient’s anamnesis, clinical
symptoms, and diagnostic results, representing to our knowledge the
first reported case in Italy.

On the same day of the evaluations, the patient underwent
off-label injection of onabotulinum toxin-A into the cricopharyngeal
muscle after informed consent was obtained. A low dosage of 10 units
of onabotulinum toxin-A diluted in 0.1 mL of physiological solution
was percutaneously injected under electromyographic guidance in the
left posterior lateral portion of the CP muscle in one single spot. After
ice spray was locally applied (without local anesthesia), the cannula
needle (Ambu® Neuroline Inoject 38 mm/1.5” length x 0.38 mm/26
Gauge Calibre, Ambu A/S, Denmark) was inserted 1 cm lateral to the
palpable border of the cricoid cartilage with an inclination of
approximately 45degrees, to a depth of approximately 2cm. The
correct position of the needle was confirmed by the presence of
sustained tonic muscle activity and of the electromyographic pause
lasting a few hundred ms which was observed during swallowing and
followed by a transient increase in the muscle tonic activity (muscle
squeezing). To ensure not inoculating the posterior cricoarytenoid
(PCA) muscle the patient was asked to make a sniff, that would result
in a burst of EMG signal indicating incorrect location of the needle.
The whole procedure lasted about 5 min and was well tolerated by the
patient. Already the next evening after the administration, the patient
emitted the first weak belching, followed in the next days, by more and
more consistent burps together with a significant reduction in
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abdominal swelling and gurgling, as well as in all the other symptoms.
Figure 2 shows the dramatic improvement in abdominal swelling
observed 11 days after administration.

At the time of this writing (4months after treatment), the
symptoms have not reappeared, and no significant adverse events
were reported, except for a slight and occasional dysphagia with some
solid foods that lasted about 2weeks after treatment. An overall
judgment about global QOL was assessed by asking the patient to
indicate a number on a scale ranging from 100 to 0, where 100 is
labeled ‘Perfect quality of life; and 0 is labeled ‘Might as well be dead’
(14). The patient reported a score of 30 concerning the period
immediately preceding the treatment, and a score of 100 at 1, 2, 3,
4 months follow up. Written informed consent was obtained from the
patient for the publication of potentially identifying images and
clinical details.

4. Discussion

Four case reports of inability to burp were published (1-4) prior
to the identification of the R-CPD syndrome made by Bastian in 2019
(5). None of these patients was treated with botulinum toxin injection,
which had hitherto only been used for antegrade dysfunction of the
cricopharyngeus muscle (15-17). Bastian first described the efficacy
of onabotulinum toxin injection into the cricopharyngeus muscle in
51 R-CPD patients using a dose of 50 units. All the treated patients
were able to belch 24 to 48 after injection.

Most studies published so far report a total dose range between 50
and 100 units of onabotulinum toxin injected into 1 or 2 different
locations on both sides. To identify the most effective dose of
onabotulinum toxin, Karagama (8) retrospectively analyzed clinical
outcomes of 72 patients treated with three different dosages, 50, 75 or
100 units, coming to the conclusion that the higher dose could lead to
a faster response, within 48h from injection, and result in a longer
treatment duration.

Only very recently, a retrospective study by Doruk and Pitman
(12) showed that injection of a lower 30 units dose of BT, unilaterally
injected into the cricopharyngeus muscle in 3 different spots, could
be highly effective and safe.

FIGURE 2

Photographs showing the dramatic improvement in abdominal
swelling observed in the patient. The left photo was taken before BT
administration, the right one was taken 11 days after BT
administration.
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According to recent literature on this topic, the symptoms
completely disappear in most patients after the first treatment,
although the effect of the botulinum toxin can wear off after 3 months
and in many cases an additional injection is needed only after a longer
period (5, 6, 11). It has been hypothesized that BT would act by
relaxing the UES thus allowing the spontaneous expulsion of gas and
the restoration of those mechanisms underlying belching. Even when
the action of BT begins to wear off over time, the re-established
neurophysiological mechanisms underlying belching could still work
preventing the recurrence of symptoms (8).

Routinely, BT is performed via esophagoscopy under local or
general anesthesia in an outpatient setting (5, 6, 8, 9). Wajsberg (7)
proposed an electromyography-guided percutaneous approach
involving the bilateral injection of BT into the cricopharyngeus muscle
for the treatment of R-CPD. This method proven to be very accurate,
can be easily performed in an outpatient setting, and limits possible
complications due to general anesthesia. Doruk and Pitman (12) used
a transcervical lateral approach for unilateral BT injection in an
outpatient setting, showing a lower success rate than operating room
injection but a better safety and tolerability profile. Recently, Xie (10)
described an innovative method for the injection of botulinum toxin
into the cricopharyngeus muscle under ultrasound, catheter balloon,
and electromyographic guidance.

To our knowledge, here we describe the first patient diagnosed
with R-CPD in Italy, and her positive clinical outcome after treatment
with a very low dose of onabotulinum toxin (10 units/0.1 mL) injected
unilaterally into the CP muscle in one single spot. The choice to use a
low BT dose aimed at minimizing the possible onset of adverse events
(e.g., transient dysphagia, acid brash upon belching, shortness of
breath with exertion), taking into account the possibility of increasing
the dose in subsequent treatment sessions. Since we commonly use
low doses of botulinum toxin injected into one side to treat antegrade
dysfunction of the CP muscle in patients with neurogenic dysphagia
(18), we decided to follow the same protocol for the retrograde
dysfunction. Following the administration of this low BT dose, the
patient completely resolved the symptoms of R-CPD within a few
weeks, without developing significant adverse events, except for a
transient and mild dysphagia for solid foods. Noteworthy, the
injection was performed on an outpatient basis without anesthesia,
preventing its possible related complications. Some considerations
and limitations of the study must be taken into account. First, a
placebo effect cannot be completely excluded, though this seems very
unlikely considering the long clinical history, the many treatments
tried in the past and the long duration of the beneficial effects in our
patient. Second, pharyngoesophageal manometry with belch
provocation, that represents a useful diagnostic tool for R-CPD (9),
was not performed in our patient. Further studies with longer clinical
follow-ups are needed to confirm the efficacy of a low-dose, unilateral,
EMG-guided BT injection into the CP muscle for treatment of
R-CPD. Longer follow-up studies assessing the duration of treatment
over time are also needed to clarify whether different physiological
mechanisms could be involved in different patients subgroups to
explain the response to treatment, including direct muscle relaxation
effect and/or re-establishment of the physiological belching reflex.
Finally, future studies should be carried out to assess whether different
treatment approaches of R-CPD may lead to different outcomes for
different patients, both in terms of efficacy, duration and safety
of treatment.
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5. Patient perspective

The patient referred that her quality of life significantly improved
after BT injection. She reported that the gurgling disappeared 2 days
after the injection and the rest of the symptoms are still absent
4 months after administration.

Data availability statement
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the article/supplementary material, further inquiries can be directed
to the corresponding author.
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