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Background
Hiccups, also known as “singultus,” are a common physi-
ologic occurrence resulting from sudden contraction 
of the diaphragm and intercostal muscles. This sudden 
contraction leads to direct closure of the glottis, result-
ing in the characteristic “hic” sound accompanying the 
popular term. While most cases of singultus are short 
lived, others may persist and cause great discomfort in 
patients. Indeed, the exact pathophysiologic mechanism 
underlying hiccups is complex and may be due to irrita-
tion of a reflex arc along its pathway. The arc itself con-
tains afferents from the phrenic, vagus, and sympathetic 
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Abstract
Objective Cervical epidural steroid injections (ESIs) can provide effective pain management for patients suffering 
from chronic neck pain due to various pathological changes of the cervical spine. There are several rare adverse 
effects reported from interventional pain procedures, including persistent hiccups (“singultus”). Based on a limited 
number of cases, we propose a modified treatment algorithm for this adverse outcome (Fig. 3).

Case report Singultus has been documented as an adverse effect of interventional pain procedures, including 
epidural steroid, facet joint, and sacroiliac joint injections. We describe the case of a general contractor who presented 
to our clinic with chronic neck pain and central canal stenosis. The patient received an uncomplicated lumbar ESI 
in the past and was recommended for a cervical interlaminar ESI. After an uneventful C6-C7 interlaminar ESI with 
dexamethasone, 1% lidocaine, and normal saline the patient developed singultus. Baclofen was sent to his pharmacy, 
but this was unsuccessful at alleviating his hiccups. The patient was subsequently started on chlorpromazine and 
found relief from his symptomatology.

Conclusion Persistent hiccups after ESI or interventional pain procedures can be treated with conservative measures 
and non-pharmacologic methods, with escalation to therapy with baclofen, gabapentin, pregabalin, metoclopramide, 
chlorpromazine, other antipsychotic or antidopaminergic agents, and possible dual or triple therapy if further 
indicated.
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nerves (T6 – T12) to the central processing area in the 
midbrain with efferents in the motor fibers of the phrenic 
and accessory nerve [1].

Various pharmacologic agents may contribute to the 
development of singultus, such as corticosteroids, benzo-
diazepines, and tramadol [2, 3]. However, there is insuf-
ficient evidence for any medication to be causative in the 
etiology of hiccups [2]. Hiccups have even been reported 
as a postoperative occurrence or with asymptomatic 
cases of COVID-19 [4, 5]. Furthermore, interventional 
procedures for the treatment of chronic pain conditions 
have been instigated in the development of hiccups. The 
current literature includes cases of singultus after epi-
dural steroid injections (ESIs), facet joint injections, sac-
roiliac joint injections, and with intrathecal morphine 
pump use [6]. We present the case of a general contractor 
who developed singultus after an otherwise uneventful 
cervical ESI and a previously uncomplicated lumbar ESI. 
The patient gave written consent for publication of this 
report.

Case presentation
A 49-year-old general contractor with a past medical his-
tory of diabetes, a benign parotid mass, and chronic neck 
pain presented to our institution’s chronic pain manage-
ment center for further evaluation and treatment. The 
patient’s neck pain began a few years prior and gradually 
worsened. It was associated with radiation to his right 
elbow and lateral forearm, with positional numbness 
in the thumb. He had attempted conservative manage-
ment with over-the-counter analgesics, physical therapy, 
a home exercise program, and chiropractic adjustments. 
These treatments were unsuccessful at alleviating his 
neck pain. He had received an uncomplicated lumbar 
ESI in the past from an external facility, which alleviated 
prior back pain complaints.

On physical examination, the patient had no associ-
ated motor deficits and a magnetic resonance imaging 
(MRI) scan of his cervical spine demonstrated multilevel 
spondylosis, facet arthrosis, and right foraminal stenosis, 
especially at the C6 vertebrae (Fig. 1).

The recommendation was made for a cervical interlam-
inar ESI under conscious sedation. A C6-C7 interlaminar 
ESI with 10 milligrams (mg) of dexamethasone, 10 mg of 
1% lidocaine, and 3 milliliters of preservative-free nor-
mal saline was performed under fluoroscopic-guidance. 
Appropriate epidural spread was visualized by injection 
of iohexol 300 (Fig. 2) and there was no evidence of vas-
cular uptake or cerebrospinal fluid leakage. The patient 

Fig. 2 Demonstration of contrast spread into the epidural space via a C6 
– C7 interlaminar approach

 

Fig. 1 (A) MRI of the cervical spine demonstrating multilevel spondylosis and central canal stenosis. (B) MRI of the cervical spine demonstrating foraminal 
stenosis of the C6 exiting nerve roots
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did not experience any paresthesias during or after the 
procedure.

However, within a few hours after the procedure he 
developed unrelenting hiccups. This continued while 
the patient recovered at home, and he ultimately called 
on postprocedural day five complaining of difficulty eat-
ing and dyspnea. The patient was sent to the Emergency 
Department to rule out urgent or emergent causes (e.g., 
vertebral artery dissection, meningitis, hematoma forma-
tion, spinal cord infarction or stroke), which was done via 
brain and cervical spine MRI imaging. Physical examina-
tion and neurological examination were also unremark-
able at this point, and he was diagnosed with persistent 
singultus. A prescription for baclofen 5 mg up to 10 mg 
three times daily was sent to his preferred pharmacy. The 
patient called again on postprocedural day ten with con-
tinual hiccups and new complaints of reflux and nausea, 
which presumably developed because of his reduced food 
intake. A new prescription for chlorpromazine 25  mg 
up to three times daily was sent and the patient was 
instructed to discontinue the baclofen. After two days of 
therapy and nearly twelve days after his ESI, his hiccups, 
dyspnea, nausea, and reflux had all resolved.

Discussion
Hiccups are attributable to a diverse array of etiologies, 
with over 100 documented in the current literature. 
The foremost culprits include gastrointestinal causes 
such as gastroesophageal reflux disease [7], while 
other cases point to cerebrovascular events, intra-
cranial tumors, meningitis or encephalitis, renal dys-
function, metabolic irregularities, and psychosomatic 
triggers like stress or excitement [8]. Notably, surgical 
procedures impacting the thorax or upper abdomen, 
along with endoscopy, have also been implicated in the 
development of singultus. The estimated incidence of 
singultus after ESIs stands at 0.5% [9]. Singultus is cat-
egorized by duration, with most sources defining it as 
“persistent” if it lasts beyond 48 h and “intractable” if 
it persists over a month [8]. While existing literature 
commonly reports isolated episodes of post-injection 
singultus, recurring cases following multiple ESIs is 
limited.

It appears that persistent hiccups result from ESIs with 
betamethasone, methylprednisolone, triamcinolone, and 
dexamethasone, regardless of whether local anesthetic 
was used [6, 10–12]. Notably, hiccups have even been 
triggered by oral, intravenous, and intra-articular steroid 
administration [13]. Switching steroids during repeat 
ESIs has shown potential to prevent reoccurrence of 
singultus [6]. However, the literature even suggests that 
some cases of post-epidural injection hiccups may be 
linked to local anesthetic use without correlation to ste-
roids [14]. Singultus has been associated with ESIs across 

the cervical, thoracic, and lumbar spine, suggesting no 
discernible correlation with the level of blockade [15]. 
Despite uncertainty about the injectate and approach 
employed during our patient’s prior lumbar ESI, the 
patient reported no complications from the procedure in 
the past.

The exact mechanism behind singultus that results 
from epidural injections remains unclear. One theory 
dictates that the volume of injectate might play a role via 
dural sac compression or alteration of cerebrospinal fluid 
volume, composition, and pressure [16]. Other theories 
propose corticosteroid interaction with receptors in the 
reflex arc or direct stimulation of nerves like the phrenic 
or vagus nerve [11, 17]. Steroids may also potentially 
lower the threshold for synaptic transmission in the mid-
brain, triggering hiccups [18]. Local anesthetic use could 
also induce sympathetic blockade and subsequent para-
sympathetic hyperactivity [10]. Central neurotransmit-
ters involved in the pathophysiology of hiccups include 
GABA, dopamine, and serotonin, whereas epineph-
rine, norepinephrine, acetylcholine, and histamine play 
peripheral roles [19].

Refractory hiccups are typically managed progressively, 
starting with non-pharmacologic approaches, with esca-
lation to pharmacologic therapy and potentially invasive 
methods such as vagus nerve stimulation [20], peripheral 
nerve stimulation, or phrenic nerve blockade [21, 22]. 
Intriguingly, continuous cervical epidural administration 
of ropivacaine (via a catheter at the C3–C5 level) dem-
onstrated efficacy in treating hiccups resistant to phar-
macologic treatment in 28 patients [23]. This paradoxical 
finding underscores the multifactorial nature of this rare 
phenomenon.

Proposed non-pharmacologic therapies and “cures” for 
singultus encompass various approaches involving naso-
pharyngeal stimulation (e.g., inhalation of smelling salts, 
uvular stimulation), glottic stimulation (e.g., drinking 
multiple sips of water, chewing lemon, inhaling pepper), 
vagal maneuvers (e.g., fright induction, application of 
cold compresses), or respiratory techniques (e.g., breath-
holding, rebreathing) [8]. Other options involve hypnosis, 
massage, electrotherapy, and acupuncture (i.e., auricular), 
although limited bias-free studies exist on acupuncture 
due to undefined study population characteristics [24].

A lack of high-quality evidence hampers advocat-
ing a specific pharmacologic treatment for singultus 
[1]. Proton-pump inhibitors like omeprazole have been 
suggested as first-line therapy for persistent hiccups 
since as many as 80% of cases may be related to gastro-
esophageal reflux disease [25]. Baclofen, gabapentin, 
pregabalin, metoclopramide, and chlorpromazine are 
also considered effective treatments for singultus [8]. 
Other agents such as antipsychotics or antidopaminer-
gics are recommended based on anecdotal cases [25], 
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and combination therapy can also be considered [26]. 
Since baclofen, gabapentin, and pregabalin have a lower 
side effect profile they are typically recommended after 
proton-pump inhibitors, with metoclopramide, then 
chlorpromazine following. However, chlorpromazine is 
the only pharmacologic agent approved by the United 
States Food and Drug Administration for the treatment 
of hiccups. Chlorpromazine antagonizes dopamine in 
the hypothalamus, which may contribute to its role in 
treating singultus.

In our case, the decision to initiate baclofen followed 
by chlorpromazine for pharmacologic treatment was 
based on the available literature. Baclofen monotherapy 
has been shown to alleviate intractable hiccups [27], even 
those developed after ESI [28]. Additionally, in one case 
report chlorpromazine 10  mg every six hours resolved 
singultus after a cervical ESI by the following day [11]. 
In the case series by Abbasi et al. one patient experi-
enced complete resolution of hiccups after one dose of 
chlorpromazine 10 mg, whereas another failed metoclo-
pramide therapy and experienced resolution after start-
ing chlorpromazine. However, in another case, a patient 
received haloperidol 5  mg, metoclopramide 10  mg, and 
gabapentin 300  mg every eight hours for singultus fol-
lowing a cervical ESI. Despite treatment by three agents, 
the patient experienced no relief, and the hiccups gradu-
ally resolved thirteen days after the procedure [15]. The 
literature suggests that this adverse outcome is typically 
resolved with pharmacologic treatment or self-limited 
to two weeks. Reassuringly, singultus that develops after 
an ESI does not appear to necessitate invasive treat-
ments such as vagus nerve stimulation or phrenic nerve 
blockade.

An intriguing consideration is whether singultus is 
more commonly associated with cervical, thoracic, or 
lumbar ESIs and whether the approach matters (i.e., 
interlaminar versus transforaminal). In our case, the 
patient had an uncomplicated lumbar ESI, but devel-
oped persistent singultus after a cervical interlaminar 
ESI. The case series by Abbasi et al. reported persis-
tent hiccups after two cervical and five lumbar ESIs, 
with the cervical ESIs using an interlaminar approach 
and four of the five lumbar ESIs using a transforami-
nal approach. Abubaker et al. reported a case after a 
cervical ESI and purported that there is no association 
between the level of injection and the development of 
singultus. Given that singultus can even occur after a 
sacral transforaminal ESI [28], sacroiliac joint injection 
[6], and caudal ESI [29] this statement likely holds true. 

It is interesting to note, however, that of the reported 
cases there is a slightly higher predominance of singul-
tus following ESIs in individuals 65 years or younger 
[6, 10–12]. Recently, singultus has been reported after 
ESIs in patients greater than 65 years of age [28, 30]. 
While there could be many reasons to explain this find-
ing, there is no conclusive evidence as to why this asso-
ciation exists. Furthermore, persistent hiccups occur 
more frequently in men than women [31]. This gender 
predisposition may be due to easier excitability of affer-
ent or efferent nerves in the hiccup reflex arc, but fur-
ther epidemiologic studies are warranted.

Given that hiccups can emerge after diverse inter-
ventional pain procedures and can be distressing 
to patients, a modified management algorithm was 
devised for patients experiencing singultus (Fig. 3).

Although there is limited supporting data to advo-
cate for a specific pharmacologic treatment [1], 
historically baclofen, gabapentin, pregabalin, meto-
clopramide, and chlorpromazine have been recom-
mended for singultus. However, given that many pain 
management patients are already on gabapentin and 
pregabalin, baclofen may be a better first-line agent 
unless there is concern over its potential side effects. 
Baclofen has been shown to lead to full cessation of 
persistent hiccups within the first six days of treatment 
in 34 of 35 cases, whereas Gabapentin led to cessation 
in 81 of 83 cases with a duration of therapy ranging up 
to six months [32]. Furthermore, if patients fail treat-
ment with any first-line agent chlorpromazine should 
be elected since it is the only medication approved 
for this indication and has shown efficacy in previ-
ous reported cases [6, 11]. Patients treated with chlor-
promazine should be monitored due to a higher risk 
for side effects such as sedation, palpitations, syncope, 
extrapyramidal symptoms, and dermatologic reactions 
[33]. If a patient complains of reflux there should be a 
strong consideration for a proton-pump inhibitor such 
as omeprazole [1, 25].

Providers should counsel patients that singultus is 
a rare adverse effect of ESIs and should be ready to 
treat the outcome should it occur. Given that singul-
tus typically resolves with pharmacologic therapy or 
within a couple weeks after the ESI, providers should 
refer patients to other specialists, including a Neu-
rologist, if symptoms continue beyond this timeframe. 
Advanced imaging should be considered in any patient 
with refractory singultus after an image-guided pain 
procedure.



Page 5 of 6Mena et al. BMC Anesthesiology          (2024) 24:302 

Conclusions
Persistent hiccups after ESI or interventional pain pro-
cedures can be treated with conservative measures and 
non-pharmacologic methods, with escalation to therapy 
with baclofen, gabapentin, pregabalin, metoclopramide, 
chlorpromazine, other antipsychotic or antidopaminergic 

agents and possible dual or triple therapy if further indi-
cated. Hiccups are a rare occurrence after ESIs at any 
level, and patients should be advised that they are benign 
and have been reported to resolve after conservative and 
pharmacologic therapy. Patients should also be coun-
seled that hiccups can occur even if prior epidural steroid 
injections were tolerated without adverse effects.
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