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Interstitial cystitis is characterized by non-specific, chronic inflammation of the bladder and symptoms such

as increased frequency of urination, increased desire to void, and bladder pain. Hydrodistension of the bladder

has been used to treat interstitial cystitis. Because the bladder of interstitial cystitis is not very distensible, dis-

tension can cause severe pain. Few studies have reported on patients who received hydrodistension under anes-

thesia. Hypersensitivity of type C sensory fibers is regarded to be one cause of interstitial cystitis. We therefore

considered spinal anesthesia to be indicated because sensory input to the posterior horn of the spinal cord is

blocked. Hydrodistension of the bladder was thus performed under spinal anesthesia. We studied the required

level of anesthesia and patients’ degree of satisfaction and problems during and after the procedure. The study

group comprised 5 men and 62 women with a mean age of 64.4 + 11.6 years. The mean volume of 0.5% isobaric

bupivacaine injected for spinal anesthesia was 2.8 = 04 ml. Inhaled anesthetics or fentanyl was concomitantly

used for pain. Hydrodistension under spinal anesthesia with isobaric bupivacaine for interstitial cystitis was asso-

ciated with minimal fluctuations in hemodynamics, minimal perioperative complications, and high levels of pa-

tient satisfaction. Favorable outcomes were obtained.
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Introduction
Interstitial cystitis is characterized by non-
specific, chronic inflammation of the bladder and
symptoms such as increased frequency of urination,

increased desire to void, urinary urgency, and blad-
02)

der pain, with no specific pathological features
Several theories have been proposed to explain the
causes of interstitial cystitis. In particular, damage
of glycosaminoglycans, serving as a mucosal barrier
of the bladder, is considered an important factor”.
Lack of glycosaminoglycans increases mucosal per-
meability of the bladder. Substances normally found
in the urine, such as potassium, penetrate the mu-
cosa, thereby stimulating type C sensory fibers as
well as activating mast cells”. Mast cells are multi-
functional immunocompetent cells that release po-
tent inflammatory mediators such as histamine, leu-
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kotrienes, serotonin, and other cytokines
cade of reactions is initiated, causing symptoms
such as pain and increased frequency of urination.

Hydrodistension has been used to treat intersti-
tial cystitis”®. With this method, the bladder is filled
with physiologic saline at a pressure of 80 to 100 cm
of water, thereby causing distension. Because the
bladder is not very distensible, distension can cause
severe pain. Few studies have reported on patients
who received hydrodistension under anesthesia.
We thus performed hydrodistension under spinal
anesthesia in patients with interstitial cystitis and
studied the required level of anesthesia and pa-
tients’ degree of satisfaction and problems during
and after the procedure.

Case Reports
After informed consent was confirmed, we stud-
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ied 67 patients (5 men and 62 women) from Septem-
ber 2004 through May 2007. All patients were
scheduled to undergo elective hydrodistension for
interstitial cystitis. Their mean age was 644 +11.6
(range, 19 to 78) years. The mean height was
1536 =72 cm, and the mean body weight was
53.0+7.4 kg. Complications were hypertension in 15
patients, diabetes mellitus in 8, ischemic heart dis-
ease in 4, and cerebrovascular disease in 2.

Premedication with atropine sulfate (0.5 mg) and
midazolam (2 mg) or hydroxyzine hydrochloride (25
to 50 mg) was administered intramuscularly. For
spinal anesthesia, 0.5% isobaric bupivacaine (2.0 to
4.0 ml) was delivered into the space between the
2nd and 3rd lumbar vertebrae or the space be-
tween the 3rd and 4th lumbar vertebrae using a 25-
gauge pencil-point needle.

The mean injection volume of bupivacaine was
2.8 + 0.5 ml. Immediately after puncture, the spinal
cord was blocked from the 5th thoracic vertebra to
the 1st lumbar vertebra, with a mean thoracic level
of 95+ 0.2. At the beginning of surgery (15 to 20
minutes after puncture), the spinal cord was
blocked from the 2nd to the 10th thoracic verte-
brae, with a mean thoracic level of 6.0 + 24 (Figure).
At the completion of surgery (90 to 100 minutes af-
ter puncture), the spinal cord was blocked from the
2nd to the 10th thoracic vertebrae, with a mean tho-
racic level of 5.5 *+ 2.3 (Figure). As for symptoms at
the time of maximal distension of the bladder dur-
ing the procedure, 2 patients had discomfort when
blockade was up to the 4th thoracic level, 2 had ab-
dominal distension when blockade was up to the

6th thoracic level, and 12 had abdominal pain when
blockade was up to the 9th thoracic level. Inhaled
anesthetics (sevoflurane or nitrous oxide) or intra-
venous fentanyl (0.05 to 0.1 ng) was given to the pa-
tients. The others had no complaints during sur-
gery.

After surgery, 2 patients had transient neurologic
symptoms; no patient had headache. All patients re-
covered uneventfully after surgery and were dis-
charged from the hospital on the third or fourth
hospital day, with no problems or dissatisfaction.

Discussion

Interstitial cystitis is a chronic progressive in-
flammatory disease that occurs more frequently in
females. Its cause remains unknown. Hypersensitiv-
ity of type C sensory fibers” is considered to be one
factor leading to bladder pain. Neurotransmitters of
C-ibers (e.g., substance P and calcitonin gene-
related substances) have efferent activities. Once
stimulated, C-fibers transmit signals to the central
nervous system, and these neurotransmitters are
released at nerve endings in the bladder, causing lo-
cal inflammation. C-fiber dysfunction, hypertrophy,
and increased neurotransmission are implicated in
the onset of interstitial cystitis. Chronic pain associ-
ated with interstitial cystitis may be caused by im-
pairment of descending inhibitory neurons in spinal
posterior horn cells, involved in C-fiber-related sen-
sory input. Nociceptive neuron activity may in-
crease, lowering the pain threshold and thereby in-
creasing sensitivity to pain®. Hydrodistension me-
chanically dilates the atrophied bladder, affected by
fibrosis, and is therefore accompanied by severe



pain.

Given the role of C fibers in interstitial cystitis,
blockade of sensory input to the posterior horns of
the spinal cord is considered appropriate. Spinal an-
esthesia is a straightforward approach with mini-
mal effects on hemodynamics, producing good re-
sults. The bladder is governed by sensory nerves
arising from the 11th to the 12th thoracic vertebrae
and sympathetic nerves arising from the 8th to the
11th thoracic vertebrae. When only sensory nerves
were blocked, symptoms such as discomfort and ab-
dominal pain developed. This treatment allows the
bladder to be extended as much as possible. There-
fore, up to about the 4th thoracic level of the spine
should be blocked to inhibit peritoneal stimulation.

Even if isobaric bupivacaine blocks the spine at a
high thoracic level, blood pressure is minimally de-
creased because the blockade level increases gradu-
ally. Epidural anesthesia at a high thoracic level
tended to decrease blood pressure. Our study
showed that spinal anesthesia with isobaric bupiva-
caine is a straightforward, effective approach with
minimal complications and high patient satisfaction.
There were no serious complications during spinal
anesthesia'”, such as nerve injuries, meningitis, and
hematoma. Two patients had transient neurologic
symptoms. One study of discomfort associated with
spinal anesthesia'’ reported that patients had relief
of pain and anxiety during surgery. Patients with
certain personality types or anxiety might thus re-
quire sedation during surgery. Prospective studies
comparing spinal anesthesia with general anesthe-
sia should be performed in the future. Ideally, the
advantages and disadvantages of general and spinal
anesthesia should be explained, and patients should
select the type of anesthesia by themselves.

We examined the effect of hydrodistension under
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spinal anesthesia with isobaric bupivacaine in pa-
tients with interstitial cystitis. Our results indicate
that the spine should be blocked up to the level of
the 4th thoracic vertebra. Hydrodistension under
spinal anesthesia with isobaric bupivacaine for in-
terstitial cystitis was associated with minimal fluc-
tuations in hemodynamics, minimal perioperative
complications, and high levels of patient satisfaction.
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