Case Report M)

PISSN 2005-6419 - eISSN 2005-7563 | e

Treatment of radiation-induced
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cystitis and vulvodynia via a

ganglion impar block using a
lateral approach under computed
tomography guidance

-a case report-
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Adjuvant radiation therapy (RT) after colorectal cancer surgery can prevent local recurrence, but has several side effects.

Precise injection of drugs into the affected areas is complicated by radiation-induced fibrosis of soft or connective tissue.

A 48-year-old woman experienced severe intractable perineal pain, dysuria, urinary urgency, and frequent urination after
rectal cancer surgery and adjuvant RT, and was diagnosed with radiation-induced cystitis and vulvodynia. Her symptoms
persisted despite two fluoroscopy-guided ganglion impar blocks. Fluoroscopy revealed atypical needle tip positioning
and radiolucent dye distribution, presumably due to radiation-induced fibrosis in the target region. We performed two
computed tomography (CT)-guided ganglion impar blocks by using a lateral approach, which allowed more accurate po-

sitioning of the needle tip. Her pain visual analog score decreased from 9 to 3, and she recently resumed sexual intimacy.

CT guidance is a viable alternative to fluoroscopy guidance when performing ganglion impar blocks in fibrotic areas.
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The incidence of colorectal cancer has recently escalated in
Korea due to an increasingly westernized diet as well as other
causes [1]. Although advances in diagnosis and treatment have
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improved the survival rate of colorectal cancer patients [2], the
number of colorectal cancer survivors suffering from treatment-
related complications has not declined [3]. Adjuvant radiation
therapy (RT) is currently one of the major therapeutic methods
for preventing local recurrence of colorectal cancer before or
after surgery [4]. However, despite its many advantages, it has
unavoidable complications, such as radiation cystitis and vulvo-
dynia, which are caused by unintentional exposure of the blad-
der and perineal region to radiation during adjuvant RT. These
are both major complications, which reduce quality of life and
can potentially cause severe pain [5], and have no established
treatment.

It is extremely difficult to inject drugs accurately into the af-
fected area, particularly when radiation-induced fibrosis of the
soft or connective tissue has occurred [6]. Here, we report the
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case of a patient who complained of severe intractable perineal
pain, dysuria, and urinary frequency and urgency, which were
caused by administration of adjuvant RT after rectal cancer sur-
gery. Due to post-RT fibrosis, ganglion impar blocks adminis-
tered under fluoroscopic guidance were unsuccessful. However,
when a ganglion impar block was administered using a lateral
approach under computed tomography (CT)-guidance, the
block was successful.

Case Report

A 48-year-old female patient was referred to us from a gy-
necologic department for severe intractable perineal pain. She
had undergone rectal cancer surgery 18 months prior to visit-
ing our pain clinic, after which she had received adjuvant RT
20 times during a 2-month period. She complained of severe
intractable perineal pain, dysuria, and urinary urgency and
frequency, which had persisted after adjuvant RT. Only a brief
mention was made to her that her symptoms were side effects
of the RT, rather than due to specific abnormalities, whereas
she underwent all required examinations in the departments of
urology and gynecology before visiting our pain clinic. Before
her visit, she had been admitted to the emergency room three
times for severe intractable perineal pain. At the pain clinic, she
complained of severe intractable perineal and perivaginal pain,
with pricking, stabbing, and throbbing sensations, and her pain
visual analog scale (VAS) score varied from 6 to 9 out of 10. The
pain usually occurred spontaneously and persisted all day, and
it was aggravated by urination. Although we did not assess the
altered pin-prick threshold because of her intense anxiety and

y

82

A

Fig. 1. Fluoroscopic images of administration of a ganglion impar block via a trans-sacrococcygeal approach. (A) The spinal needle tip is located
deeper to the anterior bony surface line than is typically observed. (B) The spreading pattern of the radiolucent contrast dye is atypical.
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reluctance to undergo the examination, her total score on the
Leeds Assessment of Neuropathic Symptoms and Signs (LANSS)
pain scale was 15 [7].

We considered that neuropathic events probably contributed
to her pain, and we fully explained our treatment plan to her.
We intended to perform a ganglion impar block three times per
week; if the outcomes of the first two blocks were successful,
alcohol neurolysis would be considered. The blocks were firstly
administered using a fluoroscopy-guided trans-sacrococcygeal
approach, without complications. However, unusually, the spinal
needle tips were found to be located notably more deeply from
the anterior bony surface line than are typically observed (Fig.
1A), and the spreading patterns of the radiolucent contrast dye
were atypical (Fig. 1B). After the first block, the patients VAS
score changed minimally, although the urinary symptoms and
pain were somewhat reduced. After the second block, the patient
complained of pain aggravation, and did not return to the pain
clinic for 1 year. During that time, she only took 300 mg prega-
balin and 20 mg oxycodone daily, which had been prescribed by
physicians in the departments of gynecology and urology.

After 1 year, her gynecologist recommended another visit to
the pain clinic. Upon her return, her VAS score and degree of
pain were unchanged, and the symptoms of radiation cystitis
and vulvodynia due to adjuvant RT were also persisting. She
had been admitted to the emergency room several times in the
interim due to episodes of severe intractable perineal pain. A
ganglion impar block was again performed, but the fluoroscopic
images were not significantly different from those observed
previously, and again the outcome of the procedure was not suc-
cessful. We believed treatment failure was due to injection at the
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wrong site. Owing to the radiation-induced fibrosis of soft or
connective tissue around the target site, it was extremely difficult
to inject the target site precisely. Hence, we decided to perform a
ganglion impar block under CT-guidance, which would allow us
to insert a Chiba needle into the sacrococcygeal junction at the
anterior surface line.

The patient was connected to a peripheral IV line and placed
in the prone position on a CT table under monitored anesthe-
sia. Metal clip markers were placed on her buttocks to serve as
landmarks for identifying the puncture site. The region from the
upper endplate of the S3 vertebra to the tip of the coccyx was
scanned to identify a suitable skin entry point for the appropri-
ate approach to the target region. Based on an axial CT fluoros-
copy (CTF) image, the target region and the skin entry point
were selected at a level parallel to the most anterior portion of
the sacrococcygeal junction. The skin entry point was marked
12 c¢m lateral to the midline on the right and was prepared with
an antiseptic solution. Local anesthesia (2% lidocaine) was ad-
ministered. A 22-gauge Chiba needle (needle length: 15 cm) was
then advanced trans-axially and medially toward the anterior
surface of the sacrococcygeal junction under intermittent CTF
guidance. After confirming contact with the lateral edge of the
coccyx, the Chiba needle was pushed along the anterior surface
of the coccyx (Fig. 2A). Once it was verified that the tip of the
Chiba needle was correctly positioned, 0.5 ml of a radiolucent
contrast dye was injected four times, as we wanted to confirm
whether the dye could fully cover the target lesion (Fig. 2B).
Sufficient spreading of the dye around the target region was
confirmed by CT scan (Fig. 2C). We then injected a mixture
containing 6 ml of 0.2% ropivacaine, 3 ml of 0.5% lidocaine, 20
mg of triamcinolone, and 6000 IU of hyaluronidase. We firstly
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attempted the injection using a 10 ml syringe, as is typically used
in such cases, but the resistance to the injection was too strong,
unlike when the procedure was performed under fluoroscopic
guidance. We therefore divided the mixture into 2 ml syringes;
although the resistance was somewhat less, it was still quite
strong.

The patient’s VAS score had decreased from 9 to 6 (out of 10)
by 1 week after the ganglion impar block. However, unlike with
the unsuccessful outcome of the earlier fluoroscopy-guided
procedure, the outcome of the CT-guided procedure was satis-
factory to the patient. The procedure was repeated after 1 week,
and the injection resistance was significantly reduced. The pa-
tient’s VAS score was less than 3 (out of 10) by 1 week after the
second procedure, and she was very pleased with this outcome.
Although the symptoms of radiation cystitis, including dys-
uria, and urinary urgency and frequency;, still remained when
retaining urine or urinating, the severe intractable perineal and
perivaginal pain due to radiation-induced vulvodynia subsided
markedly.

We planned to perform neurolysis with alcohol if the pa-
tient’s symptoms had significantly improved after the ganglion
impar blocks; however, the patient declined this treatment. We
had also considered another treatment if the symptoms of radia-
tion cystitis persisted after ganglion impar block, but the patient
refused further treatment.

After her revisit, she took 150 mg pregabalin, 30 mg dulox-
etine, and 10 mg hydromorphone daily for 3 months. Vulvo-
dynia improved after the CT-guided block, allowing a reduction
in her medication to 75 mg pregabalin and 30 mg duloxetine
daily. After another 3 months, her VAS score remained below 3,
at which point she discontinued these medications. Thereafter,

Fig. 2. Computed tomography (CT)
images of administration of a ganglion
impar block via a right lateral approach.
(A) After confirming contact with the
lateral edge of the coccyx, a Chiba needle
was pushed along the anterior surface
of the coccyx. (B) After confirming that
the tip of the Chiba needle was correctly
positioned, 0.5 ml of radiolucent contrast
dye was injected four times. (C) CT
scanning showed sufficient spread of
the radiolucent contrast dye around the
target region.
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her symptoms did not worsen and sexual intercourse was pos-
sible. Accordingly, we recommended that she visit the pain clinic
again only if necessary.

Discussion

Diarrhea, cystitis, and perineal dermatitis mainly result from
the early toxicity that occurs after adjuvant RT for treatment
of rectal cancer, while bowel dysfunction, fecal incontinence,
bleeding, perforation, genitourinary dysfunction, and pelvic
fractures are mainly due to the late toxicity [3]. Radiation cystitis
is caused by unintentional exposure of the bladder to radiation
during adjuvant RT for treatment of rectal cancer in the pelvis
[8]. Acute radiation cystitis is the consequence of damage to
the bladder mucosa, when the cells within the mucosa divide
rapidly. This usually occurs during the healing process and is ac-
companied by acute inflammatory responses and tissue edema;
its main symptoms are dysuria, and urinary frequency and ur-
gency. In most cases, the course of radiation cystitis is self-lim-
iting, rarely lasting more than 3 months after completion of the
radiation treatment. Therefore, acute radiation cystitis is treated
conservatively, and symptomatic relief is usually achieved by
means of anticholinergic drugs.

Tissue injury after pelvic RT causes inflammation, fibrosis,
and necrosis of pelvic vessels or nerves within 12-36 months. In
women in particular, depending on the total dose of RT deliv-
ered to the vagina and pelvic cavity, the epithelium of the vagina
and pelvic organs undergo rapid cell cycling [3]. Therefore,
radiation-related vulvodynia also results in sexual symptoms,
such as dyspareunia, and is associated with recurrent cystitis.

However, in the present case, the pain had lasted for more
than 3 months after adjuvant RT; the course was thus not self-
limiting, and conservative treatment was largely ineffective.
When considering all aspects of a patient’s pain, allodynia, as
measured via the LANSS pain scale, rather than neuropathic
events, is usually primarily responsible [7]. In our case, we
believe that unintended irradiation of the otherwise normal
bladder caused inflammatory pain, resulting in maladaptive
reorganization in the nervous system via peripheral and central
sensitization pathways. This, in turn, led to neuropathic pain via
a process involving neuroplasticity and long-term potentiation
of the pain, and eventually progressed to chronic pain [9].

The patient had perineal and perivaginal pain, which she
described as pricking, stabbing, and throbbing, and which had
lasted for more than 3 months. She was diagnosed with post-
operative adjuvant RT-induced vulvodynia by a gynecologist.
Commonly, cancer-related neuropathy due to radiation or che-
motherapy-induced nerve damage involves neuropathic pain.
The mechanism of progression from vulvodynia to neuropathic
pain is similar to that by which radiation cystitis progresses to
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neuropathic pain [10].

Although the relationship between neuropathic pain and the
sympathetic nervous system is controversial, the relationship be-
tween chronic pain and the sympathetic nervous system is well
established. Sympathetic nerve blocks have been used to treat
chronic pain for many years [11]. Under normal physiological
conditions, the efferent sympathetic nerve and the primary af-
ferent neurons function separately. However, after nerve injury
or tissue inflammation, chemical and anatomical coupling
between the sympathetic postganglionic fiber and the primary
sensory neurons occurs [12]. Several mechanisms appear to be
involved, such as abnormal activation of the adrenergic recep-
tors of the primary afferents, direct interaction between efferent
sympathetic fibers and primary afferent neurons during regen-
eration and sprouting, and possible indirect coupling involving
neurovascular transmission.

The ganglion impar controls the nociceptive and sympathetic
fibers of the perineum, distal rectum, perianal region, distal
urethra, vulva/scrotum, and the distal third of the vagina, and
also controls the sympathetic fibers of the pelvic viscera [13].
Until recently, the identity of the neural pathway associated with
the ganglion impar and the indications for a ganglion impar
block were unresolved. Initially, a ganglion impar block was
performed to treat sympathetically mediated cancer pain in the
perineum [14]. Subsequent studies have reported the effects of
ganglion impar blocks on various benign or malignant diseases
[13].

There are essentially four approaches to the ganglion impar
under fluoroscopic guidance; the original approach is a midline
technique in which a bent spinal needle is passed through the
anococcygeal ligament and the needle tip is placed at the sa-
crococcygeal junction of the retroperitoneum. Other modified
techniques are the paramedian approach through the anococ-
cygeal ligament, the trans-coccygeal ligament approach, or the
direct intercoccygeal junction approach, as well as the lateral
approach [13]. In fact, the exact location of the ganglion impar
is varies widely among individuals. In general, the ganglion
impar lies toward the coccyx tip from the sacrococcygeal joint,
and toward the lateral aspect of the sacrococcygeal joint. Hence,
various methods of approach have been introduced, in addition
to the above mentioned methods.

A ganglion impar block usually involves a trans-sacrococ-
cygeal approach under fluoroscopic guidance. Fluoroscopy can
reduce the risk of intravascular injection and injection of the
rectum and sacrococcygeal disc, which occurs when the needle
is inserted either too deep or too superficially [15]. When a ra-
diolucent contrast dye is used during a ganglion impar block,
it is easy to determine the exact location of the needle and to
predict the degree to which the drug has spread, by means of
fluoroscopy. However, fluoroscopy cannot identify potential ab-
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normalities in soft or connective tissue.

In the case described here, the first two fluoroscopic-guided
ganglion impar blocks were ineffective, presumably because the
tip of the Chiba needle was positioned much deeper than in
similar cases. Precise placement of the Chiba needle in the target
region was likely impeded by the fibrosis in this region, which
had been caused by the postoperative adjuvant RT. In order to
place the Chiba needle as close to the anterior surface of the
bone as possible, which we considered would be more a more
effective approach, we administered the ganglion impar block
using a lateral approach under CT guidance. This has several
advantages. First, it can reduce the risk of rectal perforation.
The bent needle causes more injuries to the surrounding tissues
and structures. Intentional bending of the needle is unneces-
sary under CT guidance; the needle can be positioned without
perforating ossified structures [13]. Second, when using a trans-
sacrococcygeal approach under fluoroscopic guidance, there
is a substantial risk of infection because the skin entry point of
the needle is closer to the anus. However, when using a lateral
approach under CT guidance, there is little risk of anal-related
infection if the anus is sufficiently disinfected during draping.
Third, as shown in the present case, a lateral approach under
intermittent axial CTF guidance allows accurate and safe place-
ment of the needle when the target region is fibrotic.

Although there are more concerns about the radiation dose
of a CT-guided technique than of a fluoroscopy-guided method,
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insertion of Chiba needle was less affected by RT-induced tis-
sue fibrosis; further, the procedural time could be shortened
owing to the accurate visualization facilitated by CT. Thus, an
exactly administered ganglion impar block could increase the
satisfaction and quality of life of the patient. Observational stud-
ies comparing the radiation dose and therapeutic effect between
fluoroscopy- and CT-guided techniques should be performed in
future.

As mentioned above, various approaches for performing
ganglion impar block have been introduced, and CT-guided
technique has already been presented as an alternative means
of guidance. There has been no previous report of a case with
these specific indications, in which a CT-guided technique was
required despite the many concerns regarding the total radiation
dose. When it is impossible to inject a drug accurately into the
target region due to pre- or postoperative adjuvant RT-induced
fibrosis, we suggest that the CT-guided technique should be
used without hesitance. Hence, this case is significant in dem-
onstrating a practical alternative for inaccurate ganglion impar
block.

In conclusion, this case convincingly demonstrates that a CT-
guided lateral approach is a viable alternative to a fluoroscopy-
guided trans-sacrococcygeal approach when performing gan-
glion impar blocks in areas affected by adjuvant RT-induced
fibrosis.
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