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Treatment of Lung Cancer-Related Intractable Hiccups Using
Pulsed Radiofrequency: Clinical Experience

Suk Ju Cho, Ph.D.

Department of Anesthesiology and Pain Medicine, Jeju National University School of Medicine, Jeju, Korea

While most benign hiccups can be controlled with empirical therapy, intractable hiccups
lasting longer than one month tend to have significant adverse effects with obscure etiology.
Treatment strategies for intractable hiccups have not been established. Only a few sporadic
cases of bilateral phrenic nerve blockage have been reported. Here, we report a case of in—
tractable hiccups that lasted five weeks in a 56—year—old male patient with a lung cancer
above the right diaphragm. We hypothesized that his intractable hiccups were caused by
irritation and mass effect caused by the lung cancer. We performed an ultrasound—guided
right unilateral phrenic nerve pulsed radiofrequency treatment, and the patient’s intractable

hiccups were successfully managed without complication.

Key Words: Hiccup, Lung neoplasms, Pulsed radiofrequency treatment, Ultrasonography

INTRODUCTION

Hiccup is an abrupt and involuntary spasm of the diaphragm
and intercostal muscles followed by sudden closure of the
glottis (1). An intractable hiccup, defined as a persistent hic—
cup for more than one month, is a rare disorder that causes
significant morbidity in patients with advanced cancers (2).
While the known etiologies of hiccup in palliative cancer
patients include side effect of chemotherapy, electrolytes de-
rangements, esophagitis, and neoplastic involvement in the
central nervous system, thorax, and abdominal cavity, the eti—
ologies remain obscure in most cases (2). Because intractable
hiccup is very difficult to be treated by conventional methods,
such as holding a breath and drinking cold water, variable
pharmacologic treatments have been researched, including an-
ticonvulsants, dopamine antagonists, and methylphenidate or
serotonin receptor agonists (3). Here, we describe the first case

of an intractable hiccup in a patient with a lung cancer in the
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right lower lobe just above the diaphragm that was success—
fully treated by ultrasound (US) guided pulsed radiofrequency
treatment (PRFT) of right phrenic nerve.

CASE PRESENTATION

A 56-year—old man presented with an intractable hiccup
that began five weeks ago and persisted. He complained of
difficulties in eating, sleeping, and daily business. The patient
had been diagnosed with lung cancer (stage IVA). He had un-
dergone palliative care due to poor pulmonary function result—
ing from smoking-related emphysematous lung. He has not
undergone chemotherapy.

A chest X-ray showed a large round mass in the right lower
lung field and intact diaphragm (Figure 1A). A computed to-
mography (CT) scan revealed a central necrosis of the mass
and a pleural thickening with overgrowing fibrotic tissue

which suggested a diaphragmatic invasion (Figure 1B). Labo-
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ratory findings on electrolytes were normal. Brain magnetic
resonance image and abdominal CT scan revealed no specific
abnormalities except a mild paralytic ileus. Although the pa—
tient was treated with metoclopramide, baclofen (up to 60
mg/day), midazolam, amitriptyline (up to 100 mg/day), and
gabapentin (up to 1,800 mg/day) in various dosages and com—
binations, his hiccup persisted. Symptoms including fatigue,
insomnia, and depressive mood were not improved.

To treat the intractable hiccup, a right—sided in—plane sono-
guided phrenic nerve block was performed using linear high
frequency transducer (M—Turbo, SonoSite Inc., USA) and a 22
G %50 mm needle. The right phrenic nerve was located slightly
below the cricoid level where it was separated from the C5,
C6, and C7 nerve roots. After syringe aspiration, 5 mL of 0.15%
levobupivacaine were slowly injected around the target nerve
using sono—guidance and real-time assessment of diffusion of
the anesthetic solution. Ten minutes after the procedure, the
intractable hiccup completely discontinued. However, hiccups
recurred after two days. On the next day, phrenic nerve block
procedure was repeated, but hiccups recurred after three days.
We decided to perform PRFT with ultrasonography to relieve
hiccups longer. After explaining the procedure, efficacy, and
possible side effects of the PRFT to the patient, we put the
patient in a supine position and turned his face to the left to
have access to the right phrenic nerve. The skin was aseptically
draped with betadine and placed a linear probe at a position 2
cm cephalad from the top of the clavicle to scan the anatomi—
cal structures of his neck. After discovering the phrenic nerves
situated in the anterior surface of the anterior scalene muscle

behind its fascia (Figure 2), the 10 cm radiofrequency needle
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Figure 1. X-ray and computed tomography
images at admission revealing an irregular-
shaped mass in the right lower lobe of a lung
cancer patient. (A) Chest X-ray image; (B)
Computed tomography image.

Figure 2. Ultrasound image of needle insertion showing the needle tip adjacent
to phrenic nerve for nerve block. Needle is indicated by the white arrows.

PN: phrenic nerve, SCM: sternocleidomastoid muscle, ASM: anterior scalene
muscle, MSM: middle scalene muscle, CA: carotid artery, V: internal jugular
vein.

(SMK-C10 needle, NeuroTherm, USA) with a 5 mm active
tip was slightly advanced as close as possible to the nerves by
using ultrasound. Electrical nerve stimulation using radiofre—
quency lesion generator (Neuro N 50, Stockert GmbH, Ger—
many) showed concordant in diaphragmatic movement of up—
per abdomen at 2 Hz and 0.5 mA which confirmed the proper
localization of the radiofrequency electrode. After clarifying the
location of the phrenic nerves once again, we performed PRFL
for a total of 600 seconds at 42°C with stimulation intervals of
20 ms/sec. The patient was discharged from pain at clinic two
hours after the procedure. The frequency and intensity of his
hiccups gradually decreased during two weeks of follow—up.
The patient was followed—up for one month accompany-
ing oral medication with baclofen 10 mg and gabapentin 300
mg per day. His hiccups completely disappeared. A follow—up
chest X-ray showed no complications such as elevation of the

diaphragm. The patient did not complain aggravating dyspnea.
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At a 2-month follow up, his hiccups did not recur.

DISCUSSION

In daily life, most hiccup episodes are benign. They are usu-
ally acute and self-limited that typically cease within minutes
(1). However, an intractable hiccup lasting for more than one
month significantly impairs life quality, especially in can-
cer patients (4). Even though the pathogenesis of hiccup is
complex through the hiccup reflex composed of afferent and
efferent limbs and a central hiccup center, its evident patho—
physiology is still unclear. The afferent limb is composed of
vagus nerve, phrenic nerve, and a sympathetic chain arising
from T6-T12 (5,6). The sympathetic nervous system may
play some role in the generation of hiccups, as they cease after
administration of beta—receptor antagonist carvedilol (6). The
vagus nerve irritation of the auricular branch of the vagus that
innervates the auditory system can result in hiccups (7). The
efferent limb is the phrenic nerve that is the primary motor in—
put to the diaphragm (8). Brainstem centers independent of the
respiratory center are thought to be responsible for hiccups (9).
Hiccup may be induced by lung cancer itself or by irritating
the phrenic nerve (7). In our case, the patient had a large mass
with central necrosis just above the diaphragm. Inflammatory
reactions from the cancer necrosis seemed to induce a fibro—
sis and adhesion between the parietal pleura and diaphragm
which might have irritated the phrenic nerve.

Treatments for hiccup include non—pharmacological therapy,
pharmacological therapy, and nerve block. Non-pharma-
cological therapy is used to inhibit afferent pathway of vagus
nerve, such as holding a breath, drinking cold water, and ca—
rotid sinus massage (10). If non—pharmacological therapy is
ineffective, variable drugs, including metoclopramide, chlor—
promazine, amitriptyline, phenytoin, and valproic acid can be
used (11). Recently, several literatures described the preferred
approach for treating hiccups in cancer patients is through
methylphenidate or serotonin (5-HT) 1A receptor agonist
(7,12). 1f these efforts are ineffective, other therapeutic ap-
proaches, such as acupuncture and phrenic nerve block can be
tried (8,13).

A nerve block guided by ultrasonography is a beneficial tool

to directly look at the nerve and its surrounding anatomy. It
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needs local anesthetics because a needle is needed to be placed
as close as possible to target nerves. We could find the phrenic
nerve, therefore, we situated the needle exactly in front of the
target nerve without injury to any other structures. However,
Renes et al.(14) suggested that caution should be exercised in
performing procedure in patients with severe pulmonary dis—
orders because phrenic nerve block could induce a diaphrag—
matic paralysis which might result in respiratory distress (15—
17). We performed the phrenic nerve block only into the right
diaphragm. Therefore, even if a diaphragmatic paralysis oc—
curs, the probability of respiratory distress would be low. Our
patient had no respiratory complications.

The mechanism of PRFT is by inhibiting evoked synaptic
activity of excitatory C—fiber in response to repetitive, burst—
like stimulation of A & —fiber, and changed structure of nerve
tissue (18). Microstructure research has indicated that PRFT
causes axonal changes more obviously in C fibers than that
inin Ae or Ap fibers, which is largely manifested within
the mitochondria as micro—cytoskeletal edema, leading to an
abnormality in ATP metabolism and ion channel and pump
function, thereby blocking the pain transfer in relevant nerves
(19). Pulsed mode radiofrequency (RF) lesioning is non-
destructive. However, it can relieve pain by delivering an elec—
trical field to neural tissue and short pulses of radiofrequency
energy, producing central and peripheral neuromodulatory
effects (18). Recent evidence suggests that the electrical field,
rather than the heat lesion, is responsible for the clinical effect
of RF. A placebo controlled, double blind study demonstrated
that pulsed electrical fields could relieve pain and improve
function in osteoarthritis (20). Pulsed RF may provide long
lasting pain relief, reduce analgesic use, and provide satis—
faction to patients (21). Furthermore, this procedure can be
repeated. Pulsed RF is usually safe if the pain recurs because
there was no clinical evidence of neural damage even though
there is post—procedure discomfort and pain after PRFT (22).
For these reasons, we performed PRFT rather than repeated
conventional nerve block using local anesthetics. To date, only
a few cases have been published on the subject involving pa—
tients with hiccup (23). In that previous reported case, intrac—
table hiccups that had developed after coronary artery bypass
graft for 7 years was relieved after PRFT of the phrenic nerves

without any complication. However, this is a unique case of
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intractable hiccup in patient with lung cancer compared with o gl E
previous case report.

In summary, evaluations on underlying diseases or causal B3 th7fe] o= SE A glol= 1A HFHo=
facts should precede before treating intractable hiccup. If the — HFAIG, e & ol A& == 2454 GHA2 Y-S AT H=
etiology of the intractable hiccup is highly suspected to be as—  ¢] AZFet F24-8-2 Zefjgtth. 55| et A 59 E3F ghgx o]
sociated with lung cancer near the diaphragm, a phrenic nerve %12 911, 22 BI04 F5 A0t A74xpgo] Balx|o] gl &
PRFT guided by ultrasonography can be an alternative pro—  ©[th. 56A] @8] -5 JAur-S AT W7t ekatol| A LAYgH
cedure to treat the intractable hiccup. The procedure can be &4 A&4 BHA th5f vh54 1F0&S Aol £2 A
performed simply and unilaterally that might provide effect = A& -2 Hf, FA24T} 74 Hrstarzt gk
and safe management for the hiccup.
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