
Chronic pelvic pain can present in various pain syndromes. In particular, interventional proce-
dure plays an important diagnostic and therapeutic role in 3 types of pelvic pain syndromes: 
pudendal neuralgia, piriformis syndrome, and “border nerve” syndrome (ilioinguinal, iliohy-
pogastric, and genitofemoral nerve neuropathy). The objective of this review is to discuss 
the ultrasound-guided approach of the interventional procedures commonly used for these 
3 specific chronic pelvic pain syndromes. 

Piriformis syndrome is an uncommon cause of buttock and leg pain. Some treatment op-
tions include the injection of the piriformis muscle with local anesthetic and steroids or the 
injection of botulinum toxin. Various techniques for piriformis muscle injection have been 
described. CT scan and EMG-guidance are not widely available to interventional physicians, 
while fluoroscopy exposes the performers to radiation risk. Ultrasound allows direct visual-
ization and real-time injection of the piriformis muscle. 

Chronic neuropathic pain arising from the lesion or dysfunction of the ilioinguinal nerve, il-
iohypograstric nerve, and genitofemoral nerve can be diagnosed and treated by injection to 
the invloved nerves. However, the existing techniques are confusing and contradictory. Ul-
trasonography allows visualization of the nerves or the structures important in the identifi-
cation of the nerves and provides the opportunities for real-time injections. 

Pudendal neuralgia commonly presents as chronic debilitating pain in the penis, scrotum, 
labia, perineum, or anorectal region. A pudendal nerve block is crucial for the diagnosis 
and treatment of pudendal neuralgia. The pudendal nerve is located between the sacro-
spinous and sacrotuberous ligaments at the level of ischial spine. Ultrasonography, but not 
the conventional fluoroscopy, allows visualization of the nerve and the surrounding land-
mark structures. 

Ultrasound-guided techniques offer many advantages over the conventional techniques. 
The ultrasound machine is portable and is more readily available to the pain specialist. It pre-
vents patients and healthcare professionals from the exposure to radiation during the pro-
cedure. Because it allows the visualization of a wide variety of tissues, it potentially improves 
the accuracy of the needle placement, as exemplified by various interventional procedures in 
the pelvic regions aforementioned.
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sciatica and may suggest the important role of a nerve 
stimulator in the injection of piriformis muscle.

Problems with Existing Techniques
In general, the conventional techniques for pirifor-

mis muscle injection can be grouped into 2 types: (1) im-
aging techniques to guide the needle to the proximity of 
the piriformis muscle, such as CT scan and fluoroscopy; (2) 
electrophysiological techniques to confirm the activation 
of the piriformis muscle or sciatic nerve, such as the use of 
the electromyography (EMG) and nerve stimulation. Quite 
often, physicians combine both groups of techniques to 
improve the accuracy of needle placement. For example, 
both EMG and nerve stimulation have been used in con-
junction with fluoroscopy (11). When the nerve stimula-
tor is used, the technique involves inserting a stimulator 
needle in the greater sciatic notch to elicit gluteal maxi-
mus contraction. Upon further advancement of the stim-
ulating needle, marked diminution of gluteal stimulation 
and a subtle twitch of the needle can be noted (12). The 
latter is caused by stimulation of the piriformis. Another 
technique of nerve stimulation is to primarily seek for a 
sciatic twitch by advancing the nerve stimulator needle 
2 cm lateral and 1 cm inferior to the caudal end of sac-
roiliac joint under fluoroscopic guidance. The needle is 
then withdrawn until  the muscle twitch resulting from 
the sciatic nerve stimulation disappears (7). 

Fig. 1. Anatomy of  pelvic region. Gluteus maximus (GM) 
was partially removed to expose the piriformis muscle 
(PF), sacrospionous ligament (SSL), sacrotuberous liga-
ment (STL), pudendal artery and nerve (PA and PN).

Chronic pelvic pain can be defined as non-
cyclic pain that is localized to the anatomic 
pelvis, anterior abdominal wall at or below 

the umbilicus, the lumbosacral back, or the buttocks 
lasting longer than 6 months in duration. It must be 
of sufficient severity to cause functional disability or 
lead to medical care (1). Although the prevalence of 
chronic pelvic pain in both genders of the general 
population is not fully established, it is estimated that 
15 – 20% of women ages 18 – 50 years are affected (2). 
Approximately 8% of visits to the urologist and 1% 
of primary care physician visits are related to chronic 
pelvic pain in men (3).

Chronic pelvic pain can present in various pain 
syndromes (4). In particular, interventional procedures 
play an important diagnostic and therapeutic role in 
3 types of pelvic pain syndromes: pudendal neuralgia, 
piriformis syndrome, and “border nerve” syndrome 
(ilioinguinal, iliohypogastric, and genitofemoral nerve 
neuropathy). In the present review, we describe the 
role and technique of ultrasound-guided interven-
tional procedures in these particular pain syndromes.

Piriformis Syndrome

First introduced by Robinson in 1947 (5), piriformis 
syndrome is an uncommon and often under-diagnosed 
cause of buttock and leg pain. Clinical presentation of 
this syndrome has been well described elsewhere in the 
literature and will not be detailed here (6,7). The man-
agement of piriformis syndrome includes the injection 
of the piriformis muscle with local anesthetic and ste-
roids (7) or the injection of botulinum toxin (8). 

Anatomy
The piriformis muscle originates from the anterior 

surface of the second, third, and fourth sacral verte-
brae and the capsule of the sacrioliac joint. It runs lat-
erally and exits the pelvis through the greater sciatic 
foramen, becomes tendinous, and inserts into the up-
per border of the greater trochanter (Fig. 1). The piri-
formis acts as an external rotator in the erect position 
and as an abductor in the supine position. 

There are 6 possible anatomical relationships be-
tween the sciatic nerve and the piriformis muscle. The 
most common arrangement is found when the undi-
vided nerve passes below the piriformis muscle (78 – 
84%) (9,10). The second most common arrangement is 
found when the divided nerve passes through and be-
low the muscle (12 – 21%). The aberrant course of the 
sciatic nerve through the piriformis muscle can cause 
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There are many disadvantages of the aforemen-
tioned techniques. CT scan and EMG-guidance are not 
widely available to interventional physicians, while flu-
oroscopy exposes the performers to radiation risk. Fluo-
roscopy displays the sciatic notch and sacroiliac joint, 
but not the piriformis muscle itself. When the needle 
placement within the piriformis muscle is required such 
as in the situation of botulinum toxin injection, addi-
tional techniques are used to identify the intramuscu-
lar location of the needle. However, contrast is used to 
“outline” the piriformis muscle, confirming the needle 
placement in the fascia plane around the muscle (Fig. 
2). Nerve stimulators can stimulate the muscle when 
the needle is in contact with or within the muscle it-
self. Both of these approaches do not offer direct visu-
alization of the muscle and cannot assure the accurate 
placement of the needle within the piriformis muscle.

Ultrasound-guided Technique for Piriformis 
Muscle Injection

Ultrasound-guided injection offers a technique 
with a direct visualization of the piriformis muscle, 
real-time guidance of needle insertion, and the con-
firmation of injectate inside or around the piriformis 
muscle. This procedure is performed without exposing 
the patient and physician to the risks of radiation. It is 
also a simple technique to learn. 

The ultrasound-guided technique was only reported 
twice in the literature (13,14). In one article, the descrip-
tion was confusing as it blended ultrasound, fluoroscopy, 

nerve stimulation, and contrast injection techniques to-
gether, when the piriformis muscle injection can simply 
be performed with a nerve stimulating needle under ul-
trasound guidance. The key step for ultrasound-guided 
injection is to align the ultrasound probe in the longi-
tudinal axis of the piriformis muscle above the ischial 
spine. 

Recommended Technique
During the ultrasound-guided technique, the pa-

tient is placed in a prone position. A curvilinear probe 
with low frequency (2 – 5Hz) is used due to the depth of 
the structure. After the skin is prepared with Povidone-
iodine and a sterile probe placed within a transparent 
plastic sheath, scanning is performed in the transverse 
plane with the probe placed over posterior superior iliac 
spine so that the sacroiliac joint can be seen. The probe 
is then moved in the lateral direction to follow the ilium, 
which is visualized as a hyperechoeic line running across 
the scan image from medial to lateral positions. As the 
probe begins to move caudally, the ischium is seen only 
in the lateral part of the scan image. The ischium is ini-
tially seen as a curved line as it forms the posterior aspect 
of the acetabulum. When the probe is at the ischial spine 
level, the ischium will begin to appear as a straight line. 
This will approximate the lower margin of the piriformis 
muscle. The probe will then move cephalad slightly. Two 
layers of muscles, with hypoechoeic marbled appear-
ance, will be visualized. The muscle above, which is quite 
sizable, is the gluteus maximus muscle. A thinner muscle 

Fig. 2. Use of  radio-opaque contrast to outline the piriformis 
muscle. The contrast was shown to spread along the muscle 
because the needle tip stays outside the muscle.

Fig. 3. Figure showing the needle insertion in the piriformis 
muscle.
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underneath the gluteus maximus is the piriformis muscle 
(Fig. 3). By rotating the hip internally and externally 
with the knee flexed, the piriformis muscle will be 
seen gliding underneath the gluteus maximus muscle. 
The probe will then be moved in a medial to lateral 
position to trace the piriformis muscle running anteri-
or to the sacrum medially and attaching to the greater 
trochanter laterally. It is important to scan the ilium 
to define the ischial spine and thus the lower margin 
of piriformis, as the 3 muscles forming the tricipital 
tendons below the ischial spine (obturator internus, 
superior and inferior gemellus muscle) can mimic the 
appearance of the piriformis and these muscles also 
attach to the greater trochanter. 

With the probe over the piriformis muscle in the 
sciatic notch (thicker  portion of the belly), a 22-gauge, 
12 cm insulated peripheral nerve stimulating needle is 
inserted from the medial aspect of the probe and ad-
vanced in line with the ultrasound probe. The nerve 
stimulator is set at 1.2 mA. When the needle is in 
the gluteus maximus muscle, a very profound muscle 
twitch in the gluteal region is seen. Once the needle 
is passed through the gluteus muscles, the observable 
gluteal contraction stops and the needle is advanced 
further towards the piriformis muscle. When the nee-
dle is in contact with the piriformis muscle, muscle 
contraction is often observed. 

For injection into the sheath, a small amount of 
normal saline (< 0.5mL) is injected, which is collected 
between the 2 muscle layers (gluteus maximus and 
piriformis). If intramuscular injection is attempted, 
the needle should be advanced further to elicit strong 
muscle contractions. A very small amount of normal 
saline (<0.5 mL) is injected to confirm the intramuscu-
lar location of the needle. It is not uncommon for sci-
atic nerve stimulation to be observed when the needle 
is advanced through the piriformis muscle. Because of 
the anatomical anomalies of the sciatic nerve within 
and below the piriformis muscle, the nerve stimula-
tor is very useful in preventing inadvertent injection 
around the sciatic nerve. 

Border Nerve Syndrome (Ilioinguinal, 
Iliohypogastric and Genitofemoral 
Nerves) 

Iliohypogastric, ilioinguinal, and genitofemoral 
nerves are known as “border nerves” because these 
nerves supply the skin between the abdomen and 
thigh (15). Because of the course of the nerve, they 

are at risk to injury from the lower abdominal incision 
(Pfannenstiel incision, appendiectomy, inguinal herni-
orraphy) or trocar insertion performed in laparoscopic 
surgery (16-18). Patients with neuropathy following 
injury to these nerves will present with groin pain that 
may extend to the scrotum or testicle in men, the labia 
majora in women, and the medial aspect of the thigh. 
Accurate diagnostic block of those nerves is important 
in understanding the etiology of the clinical problem.

Anatomy
Both the iliohypogastric and ilioinguinal nerves 

arise from the anterior rami of L1 with contributing 
filaments from the T12 (Fig. 4). Emerging from the lat-
eral border of the psoas major muscle, both nerves run 
subperitoneally in front of quadratus lumborum be-
fore piercing the transverse abdominis muscle above 
the iliac crest (19).

The iliohypogastric nerve runs downward and 
forward in the neurovascular plane and pierces the 
internal oblique muscle  above the anterior superior 
iliac spine. It gradually pierces and gives motor fibers 
to the internal oblique muscle. It lies between the in-
ternal oblique muscle and the external oblique muscle. 
The iliohypogastric nerve then pierces the aponeurosis 
of the external oblique muscle an inch or so above the 

Fig. 4. Genitofemoral nerve, ilioinguinal and iliohypogastric 
nerves all arise from the lumbar plexus. 
SC – subcostal nerve, IH – iliohypogastric nerve, II – ilioinguinal nerve, 
GFN –  genitofemoral nerve.
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superficial inguinal ring and provides sensory fibers to 
the skin over the lower part of the rectus abdominis 
(the skin of mons). 

The ilioinguinal nerve runs parallel and below the 
iliohypogastric nerve and pierces the lower border of 
internal oblique muscle. It passes between the crura of 
the superficial inguinal ring in front of the spermatic 
cord. It supplies the skin of the superomedial area of 
the thigh, the skin over the root of the penis and an-
terior scrotum (the mons pubis and labium majus in 
the  female). 

The genitofemoral nerve arises from the first and 
second lumbar nerve roots. The nerve penetrates the 
psoas muscle at the level of the L3-4 intervertebral 
disc and comes to lie on its anterior surface, either as 
a single trunk or separate genital and femoral branch 
(Fig. 4) (15). It then divides into a femoral and genital 
branch at a variable distance above the level of the in-
guinal ligament. 

The femoral branch of the genitofemoral nerve 
follows the external iliac artery and passes with it 
under the inguinal ligament. It also penetrates the 
fascia lata in order to supply skin sensations to the 
femoral triangle. The genital branch of the genito-
femoral nerve passes through the internal inguinal 
ring of the transversalis fascia and then continues 
into the inguinal canal. The relationship of the geni-
tal branch to the spermatic cord in the inguinal ca-
nal is highly variable. It can either run outside the 
spermatic cord in the ventral (15), dorsal, and infe-
rior locations (20), or incorporate with the cremas-
ter muscle (19). 

It is important to note that there are many vari-
ations of sensory nerves within the inguinal region, 
with free communication between the branches of 
the genitofemoral, Ilioinguinal, and iliohypogastric 
nerves. In one cadaver study, it was shown that the 
Ilioinguinal nerve was solely responsible for cutane-
ous innervation of the genital branch of genitofem-
oral nerve in 28% of the dissections and shared in-
nervation with the genital branch of genitofemoral 
nerve in 8% (15). The site where the Ilioinguinal and 
iliohypogastric nerves penetrate the different layers 
of abdominal muscle is highly variable (17). The size 
of the ilioinguinal nerve is inversely proportional to 
the iliohypogastric nerve. In some patients, the ilio-
inguinal nerve joins with the iliohypogastric nerve, 
or one of the nerves is entirely absent.

Problems with Existing Techniques
Because of the variable anatomy between the 3 

nerves, it is not surprising that the existing techniques, 
based on landmarks, are very confusing (Fig. 5). Most 
techniques requiring injection of the Ilioinguinal and 
Iliohypogastric nerves use the anterior superior iliac 
spine (ASIS) as a landmark. One technique described 
the needle insertion point as 1 inch medial to the ASIS 
on a line joining the ASIS and umbilicus. The needle 
was suggested to “pierce the fascia of oblique mus-
cles” using “fanwise and up-and-down infiltration” 
(21). Another technique described the landmarks as 
3 cm medial and inferior to the ASIS. It suggested the 
needle insertion to be in the cephalolateral direction 
until  contacting the inner surface of the ilium. The 
investigator of this technique suggested infiltration of 
local anesthetic as the needle is withdrawn “through 
the layers of abdominal wall.” Repeated needle entry 
at a steeper angle was also suggested to penetrate all 

Fig. 5. The 3 methods (4 landmarks) described for ilioingui-
nal and iliohypogastric nerves injection. Methods 1, 2 and 3 
were described by DL Brown (22), SD Waldman (23), and 
J Katz and JW Brown (21). 
PS- Pubic symphysis; ASIS-Anterior superior iliac spine. 
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3 layers of abdominal muscles (22). Another investiga-
tor, who described separate procedures for Ilioingui-
nal and Iliohypogastric nerves, suggested a completely 
different approach. The needle entry point for the Ilio-
inguinal nerve was 2 inches medial and inferior to the 
ASIS. The needle was then directed “towards the pu-
bic symphysis in a fan-like manner,” piercing through 
the fascia of the external oblique muscle. The needle 
entry point for the Iliohypogastric is 1 inch medial and 
inferior to the ASIS. The direction and depth of needle 
insertion was similar to that of the Ilioinguinal block-
ade (23). Because the Ilioinguinal and Iliohypogastric 
nerves can be located at different fascia planes among 
the 3 muscles (IO, EO and TA), these blind techniques 
have low success rates (24).

The description of a genitofemoral nerve block 
mainly refers to the injection of the genital branch of 
genitofemoral nerve. The landmark described is the 
pubic tubercle. The needle is suggested to be directed 
to a point 1 cm superior and lateral to the tubercle 
with a field block following. Although the philosophy 
of this landmark is not clear, the needle is likely direct-
ed toward the spermatic cord in the inguinal canal. 
With a blind technique, important structures of the 
spermatic cord (testicular artery and vas deferens) or 
the peritoneum are at risk.

Ultrasound-guided Technique for Ilioinguinal, 
Iliohypogastric and Genitofemoral nerves

The technique for Ilioinguinal and Iliohypogastric 
injection, under ultrasound guidance in adults, has 
only been reported twice in the literature (25,26). Be-
cause of the superficial nature of the nerve, a linear 
probe of high frequency will be sufficient. The lateral 
end of the probe should be placed just above ASIS. 
The orientation of the probe should be perpendicular 
to the inguinal line. Once the probe is placed in this 
position, the hyperechoeic shadow of ASIS can be vi-
sualized. The probe is then tilted until  all 3 layers of 
muscles (TA, IO, EO) are visualized (Figs. 6A, B). The 
peritoneum can be seen as the fascia layer underneath 
the TA muscles. Between the layers of TA and IO mus-
cle, splitting of the fascia layer is usually observed. It 
is on this plane where Ilioinguinal and Iliohypogastric 
nerves pass through. Sometimes, both nerves pierce 
the IO and appear between the IO and EO muscles. 
Both nerves can run together or run at a distance of 
approximately 1 cm. In this case, more than 1 fascia 
split will be seen. 

The nerve can be approached by in-plane or 
out-of-plane techniques. With in-plane techniques, a 
nerve-stimulating needle is inserted toward the split-
ting fascia from the lateral end of the probe. Stimula-

   

Fig. 6. Ultrasound pictures showing the fascia split before and after injection of  a local anesthetic.
 EO – External oblique muscle; IO – Internal oblique muscle; TA – Transversus abdominus muscle; PE –  Peritoneum; ASIS – Anterior superior iliac spine.

B. Presence of  local anesthetic in the fascia split following 
injection.

A. Ultrasound picture showing the 3 layers of  abdominal 
muscle and the ilioinguinal and iliohypogastric nerves in the 
fascia split (arrows) between internal oblique and transverses 
abdominus muscles.
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tion of the nerve may then produce paresthesia of the 
groin area. Five mL of local anesthetic is injected into 
the split fascia plane. If it is used for chronic pain pa-
tients, steroid can also be added.

The technique for blocking the genital branch of 
the genitofemoral nerve under ultrasound guidance 
has not yet been published. The following technique 
is based on the authors’ experience. Similar to the Ilio-
inguinal nerve block, a linear probe of high frequency 
is used. The orientation of the probe is perpendicu-
lar to the inguinal ligament. The final position of the 
probe is about 1 finger-breadth lateral to the pubic 
tubercle. However, inexperienced practitioners may 
have difficulty spotting the spermatic cord, which is 
oval or circular in shape (Fig. 7A) with 1 or 2 arteries 
within it (the testicular artery and the artery to vas 
deferens). The vas deferens is often seen as a thick 
tubular structure within the spermatic cord. It is sug-
gested to start scanning with the probe in the inter-
nal inguinal ring, at which the femoral artery can be 
visualized in the longitudinal scan (along the length 
of the femoral artery). By moving the probe in the 
cephalad direction, the artery is seen as diving deep 
toward the inguinal ligament. At this point, an oval 
or circular structure can easily be seen superficial to 
the femoral artery. The probe is then moved slightly in 
the medial direction away from the femoral artery. An 
out-of-plane technique is also used with the needle 
approaching the skin from the lateral aspect of the 
probe. Local anesthetic without epinephrine is used 
to avoid the possible vasoconstriction effect on the 
testicular artery. Because of the anatomical anomalies 
found with the location of the genital branch in the 

genitofemoral nerve, we suggest depositing 5 mL of 
local anesthetic inside and another 5 mL outside the 
spermatic cord (Fig. 7B).

Pudendal Neuralgia

Pudendal neuralgia commonly presents as chronic 
debilitating pain in the penis, scrotum, labia, perineum 
or anorectal region (27). The pain in patients with pu-
dendal neuralgia is classically exacerbated by sitting, but 
is partially relieved by standing, lying down or sitting on 
the toilet seat. It is mainly caused by pudendal nerve en-
trapment, which can occur during its path either 
1) between the sacrotuberous and the sacrospinous 

ligaments (28), or 
2) through the Alcock’s canal (29). 

A pudendal nerve block is crucial for the diagnosis 
and treatment of pudendal neuralgia, as no widely ac-
cepted confirmatory laboratory test is available. 

Anatomy
The pudendal nerve is formed from the anterior 

rami of the second, third, and fourth sacral nerves. 
Emerging from the anterior sacral foramina, the pu-
dendal nerve is accompanied by the internal pudendal 
artery and exits the pelvis through the greater sciatic 
notch. The nerve then runs posterior to the sacrospi-
nous ligament at the level of the ischial spine and 
passes between the sacrospinous and sacrotuberous 
ligament (interligamentous plane) (27,30), with the 
pudendal artery on the lateral side (Figs. 1, 8A) (31). 
The nerve then swings anteriorly to enter the pelvis 
through the lesser sciatic notch and Alcock’s canal 
(32). The Alcock’s canal is the fascia tunnel formed by 

Fig. 7. Ultrasound pictures showing pre- and post-injection into spermatic cord.

B. Spermatic cord after injection.A. Spermatic cord before injection.
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the duplication of the obturator internus muscle un-
der the plane of the levator ani muscle on the lateral 
wall of the ischiorectal fossa (33). The pudendal nerve 
subsequently splits into 3 terminal branches: the dor-
sal nerve of the penis (or clitoris), the inferior rectal 
nerve, and the perineal nerve, providing the sensory 
branches to the skin of the penis (or clitoris), the peri-
anal area, and the posterior surface of the scrotum 
or labia majora. It also innervates the external anal 
sphincter (inferior rectal nerve) and deep muscles of 
the urogenital triangle (perineal nerve) (34).

Problems with Existing Technique
The interligamentous plane is the key location for 

needle placement. The use of CT scan allows the visu-
alization of the interligamentous plane (35). However, 
CT scan is not usually available to interventional pain 
specialists. A fluoroscopy-guided technique is popular 
(27), however, fluoroscopy cannot be used to visualize 
the interligamentous plane. Instead, it involves the use 
of a surrogate landmark, the ischial spine. Since the 
pudendal nerve is principally found medial to the pu-
dendal artery (76-100%) at the level of the ischial spine 
(31,36), injection at this bony landmark may result in 
failure to disperse solution to the pudendal nerve.

Fig. 8. Ultrasound picture of  the pudendal nerve before and during injections. 
STL – sacrotuberous ligament; SSL – sacrospinous ligament; Pud A – pudendal artery; Pud N –pudendal nerve, IS –ischium at ischial spine level; GM –gluteus 
maximus. The needle was outlined by the solid arrows.

B. Ultrasound picture showing the interligamentous plane and 
the needle insertion following injection of  local anesthetic and 
steroid.

A. Color doppler showing the pudendal artery at the level of  
ischial spine. 

Ultrasound-guided technique for pudendal 
nerve injection 

There are only three reports on the use of ul-
trasound in the visualization of the pudendal nerve 
(31,36,37). Of these, only one described the ultrasound-
guided injection technique (37). Ultrasonography al-
lows the visualization of important landmarks: the 
ischial spine, pudendal artery, sacrospinous ligament, 
sacrotuberous ligament and pudendal nerve. It also al-
lows real-time needle advancement and confirmation 
of injectate spread within the interligamentous plane.

A low frequency 2-5 MHz curved array ultrasound 
probe is used. After skin preparation with Povidone-
iodine and sterile probe preparation within a transpar-
ent plastic sheath, scanning is performed in transverse 
planes to visualize the ischium forming the lateral 
border of the sciatic notch. By moving the ultrasound 
probe in a cephalad-caudal direction, the ischium ap-
pears as a progressively lengthening hyperechoic line 
that is widest at the ischial spine level. The ischium is 
initially seen as a curved line as it forms the posterior 
aspect of the acetabulum. When the probe is at the 
ischial spine level, the ischium will appear as a straight 
line. At this level, a color Doppler is used to localize the 
internal pudendal artery pulsations in close proximity 
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to the ischial spine. Another arterial pulsation is often 
seen lateral to the tip of the ischial spine and is accom-
panied by the sciatic nerve. This is the inferior gluteal 
artery. Mistaking this artery for the pudendal artery 
will result in sciatic nerve block. The sacrospinous liga-
ment appears as a hyperechoic line in continuity with 
the ischial spine, with lower echogenicity than bone. 
Similarly, the sacrotuberous ligament is seen as a light 
hyperechoic line deep within gluteus maximus muscle 
and appears parallel and superior to the sacrospinous 
ligament in ultrasound images. 

Localization of the pudendal nerve is targeted in 
the plane between these 2 ligaments. Under ultrasound 
guidance, a 22-gauge, 12 cm insulated peripheral nerve 
stimulating needle (Pajunk® Gelsingen, Germany) is in-
serted from the medial aspect of the probe. It is ad-
vanced in line with the ultrasound probe to the medial 
aspect of the internal pudendal artery (Fig. 8B). Once 
the needle passes through the sacrotuberous ligament, 
a “click” is usually felt and a small volume (1 – 2 mL) of 
D5W is injected. The solution appears as a hypoechoic 
collection, in order to identify the plane between the 
sacrotuberous and the sacrospinous ligaments and to 
accentuate the pudendal nerve appearance (Fig. 8b). 

In a recent feasibility study, it was shown that the 
pudendal nerve could only be clearly visualized in 30% 
of the subjects tested (37). This limited visibility may 
be due to a few reasons. The average diameter of the 
pudendal nerve at the level of the ischial spine is ap-
proximately 4 – 6mm (30,31,38). Nerves of this size are 
generally difficult to detect with an ultrasound at a 
depth of 5.2 ± 1.1 cm. At the level of the ischial spine, 
30-40% of pudendal nerves are 2-trunked or 3-trunked 
(30,38,39). This reduces the chance of a direct depiction 

of the nerve with an ultrasound and may also account 
for the poor response to the nerve stimulator. Lastly, 
the pudendal nerve itself may be embedded in dense 
connective or fatty tissue (31), which may also limit di-
rect delineation of the nerve. Although visualization 
of the pudendal nerve was not possible in all cases, the 
2 ligaments and internal pudendal artery can be easily 
identified. The needle is inserted medially toward the 
pudendal artery as the pudendal nerve is principally 
located medial to this artery (76 –100%) (31,36). With 
this technique, Rofaeel et al (37) were able to produce 
a sensory block in 100% of the patients tested. 

Nerve stimulation is used once the needle is posi-
tioned in the interligamentous plane medial to the pu-
dendal artery, as the pudendal nerve is in proximity to 
the sciatic nerve. Absence of muscle stimulation in the 
sciatic distribution avoids subsequent blockade of the 
sciatic. Following satisfactory positioning of the needle 
tip, an admixture of local anesthetic (5 mL of 0.25% bu-
pivacaine in 1:200.000 epinephrine) and steroid (40 mg 
depo-medrol; Pharmacia & Upjohn, Kalamazoo, MI) is 
injected and the adequacy of local anesthetic disper-
sion around the nerve during injection is reassessed. 

Conclusion

Ultrasound-guided techniques offer many advan-
tages over the conventional techniques. The ultrasound 
machine is portable and is more readily available to pain 
specialist. It prevents patients and healthcare profession-
als from exposure to radiation during the procedure. 
Because it allows the visualization of a wide variety of 
tissues, it potentially improves the accuracy of the needle 
placement, as exemplified by various interventional pro-
cedures in the pelvic regions aforementioned.
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