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Figure 12-29. Wrap Removal. A) Knee view showing incision where this nerve has had one previous
surgery. The foot is to the left, and the thigh to the right. At surgery, a collagen wrap was put around
the common peroneal nerve to “prevent scarring”. The swollen nerve with its wrapping is stuck to all
surrounding tissues. B) After doing the neurolysis that separates the wrap from these tissues, the
wrap itself must be removed. The forceps are holding the wrapping material as it is separated from
the common perineal nerve, which is beneath the retractor. The material of the wrap is seen scarred
to the nerve itself. C) The wrap after it is removed. Clearly it was not absorbed.

PELVIC STABIITY WITHOUT LIGAMENTS

In figure 12-6, the ligaments of the pelvis are illustrated from several views. The
ligaments are the sacrotuberous (ST) and the sacrospinous (SS) ligaments. The pudendal
nerve exits the true pelvis over the SS and then goes under the ST ligament to cross a
space and enter into Alcock’s canal. In some people, the symptoms of chronic pelvic pain
may come from compression of the pudendal nerve being caused to sag and pull against
the SS ligament, or the nerve may be caught between the SS and ST ligaments, or be
compressed just beneath the ST ligament. From the peripheral nerve point of view, any
and all structures compressing a nerve must be released. The question must be asked are
either or both of the SS and ST ligaments necessary for pelvic stability, for pelvic function,

and therefore need to be either not cut or be reconstructed. While some of the patients
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who see me have been told that dividing the ST ligament would lead to pelvic instability,
and therefore the ST ligament needed to be reconstructed, this has not been my approach.
Therefore it is appropriate to see what the medical literature, the evidence base, says
about this subject so we can incorporate that knowledge into our approach for treating
chronic pelvic pain. As you will see, I have concluded that the ST & SS ligaments are NOT
necessary for pelvic stability.

Sacroiliac Joint Disease or SIJD is the theoretical consequence of division of the
sacrotuberous ligament suggested by some as a complication of division of the ST
ligament during pudendal nerve decompression. Symptoms of SIJD are localized pain in
either the right or left sacroiliac joint. This may exist either prior to the pudendal nerve
problem, or at the same time as the pudendal nerve problem. Most patients never have an
evaluation of their sacroiliac joint prior to their pudendal nerve surgery. The physical

exam should include the “figure of four test” as illustrated and explained in Figure 12-30.
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Figure 12-30. A.) The sacroiliac joint B.) The “Figure Four Test” for sacroiliac joint pain. The doctor pushes
down on the flexed knee while holding the other hip against the table. If there is SIID present, the
sacroiliac joint will hurt on the same side as the knee that is being pushed down.
(wedgetail.medicine.net.au). Also called Patrick’s test or the FABER test (Flexion, Abduction, External
Rotation). Safer than Gaenslen’s Maneuver, which is similar but lets the opposite hip extend off the exam
table, and tests both Sl joints at the same time.
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Definitions of pelvic stability arose from the orthopedic surgeons who operated upon
pelvic fractures, and these definitions are well established now. About thirty years ago,
Marvin Tile, MD, Professor of Orthopedic Surgery at the University of Toronto in Canada,
developed an approach to fractures related to the strength of the ligaments. Disruption of
the pubic symphysis with or without division of the ST and ST ligaments were in his Type A
group, and were stable.* These were the weakest of the pelvic ligaments. J.W. Young and
Andrew R. Burgess, both Professors of Orthopedic Surgery at the University of Maryland,
Shock Trauma Unit, in Baltimore, developed an approach related to the mechanism of the
pelvic injury, either lateral (side) crush, or anterior-posterior (front to back) crush. Their
stable category, Type I, included division of the ST & SS ligaments as long as the pubic
symphysis disruption did not exceed 2.5 cm.** Therefore, a pelvic fracture is stable even if
the ST & SS ligaments are ruptured unless the pubic symphysis is widely separated or the
ligaments related to the sacroiliac joints are disrupted. Unless a patient with chronic pelvic
pain sustained a previous pelvic fracture, it is most likely they do not have pelvic instability.

In the pelvis that has not had a fracture, such as in the typical patient with chronic
pelvic pain, will dividing the ST and the SS ligament cause pelvic instability? There are
four research publications done using the pelvis from human cadavers. These are
reviewed in Table 12-3. See Figure 12-30.

From the review of scientific literature, I have concluded that ST & SL ligaments are not
necessary for pelvic stability in the adult. Therefore, if a patient with chronic pelvic pain
needs to have the ligament(s) divided to decompress the pudendal nerve, then it is safe to

divide them. It is also concluded that a divided ligament does not need to be reconstructed.

* Tile, M, Helfet, DL, Kellam JF, Fractures of the Pelvis ¢ Acetabulum, 3™ edition,
Lippincott Williams & Wilkins, Philadelphia, 2003.
** Young, JW, Burgess, AR, Brumback, R], et al, Pelvic fractures; value of plain

radiography in early assessment and management, Radiology, 160:445-451, 1986.
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ST & SS
LIGAMENTS

NEEDED FOR
STABILITY

TABLE 12-3.

PELVIC STABILITY:
SACROTUBEROUS & SACROSPINOUS LIGAMENTS

PUBLISHED
SCIENTIFIC
REFERENCE

TYPE OF
RESEARCH STUDY

COMMENTS

Simonian PT, et.al,
Clinical Orthopedics
& Related Research
309: 245-256, 1994

Vrahas, M, et al,
Orthopedics 18:271-
274, 1994

Conza, NE, et al,
Journal Biomechanics
40:1599-1605, 2007

Varga, E, et al, Injury
International Journal
Of the Injured 39:858-
864, 2008

Cadaver
biomechanical 7
specimens
Fracture/Fixation
pressure stress
Cadaver
biomechanical 12
specimens sequential
cut pressure stress
Cadaver
biomechanical one
specimen vibration 10
to 340 Hz

Cadaver
biomechanical 8
specimens sequential
cut pressure stress

“division of ST & SS
ligaments produced
little additional
motion”

“ST & SS ligaments
contributed little to
overall pelvic stability”

“ST & SS ligaments do
not play a role in
pelvic dynamics as
measured in this
study”

“strength of the ST &
SS was significantly
less than was
expected” &
“proprioceptive role”
postulated
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The anatomy of the ST & SS ligaments may account for some of the variability in
symptoms patients experience. In a study* done on 50 human cadavers, it was found that
the length of the ST ligament varied from 65 to 121 mm (about 2.5 to 5 inches), with the
average length being 86 mm (3.5 inches). The thickness of the ST ligament varied from
2.5 mm to 5.8 mm, with an average thickness being 4 mm. On average, the ST was 76 mm
wide at the sacrum and 58 mm at the ischial tuberostiy. At the middle of the ST ligament,
it ranged from 22 mm to 45 mm, with an average width of 35 mm. While my mental
concept of these ligaments has been as flat structures, they are, as seen in Figure 12-31,
truncated, connected cones. Another variation is the fascial “falciform” process of the ST
ligament, which is absent in 13% of cadavers. When it is present, it may compress

pudendal nerve branches too.**

* Loukas, M, Louis, RGJr, Hallner, B, Gupta, AA, White, D, Anatomical and surgical
consideration of the sacrotuberous ligament and its relevance in pudendal nerve
entrapment syndrome, Surgial Radiology & Anatomy, 28:163-169, 2006.

ot Hammer, N, Steinke, H, Slowik, V, Josten, C, Stadler, ], Bohme, ], Spanel-Borosski,
K, The sacrotuberous and the sacrospinous ligament: A virtual reconstruction,
Annals of Anatomy, 191:417-425, 2009.
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Figure 12-31. Biomechanical concepts of the sacrotuberous ST) and sacrospinous (SS) ligaments. A)
Example of biomechanical testing device used to evaluate strength of pelvic structures reviewed in Table
12-2. (Varga, E, Dudas, B, Tile, M, Putative proprioceptive function of the pelvic ligaments; biomechanical
and histologic studies, Injury, 39:858-864, 2008.) B) The three dimensional appearance of the ST, left,
and SS, right, ligaments demonstrating truncated interconnected cones. (Hammer, N, et al, The
sacrotuberous and sacrospsinous ligament: a virtual reconstruction, Annals of Anatomy, 191:417-425,
2009)
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“Dr Dellon, I feel as if there is a cord or cable pulling me apart. It goes from my
tailbone down to the inside of my thigh. It is an unbearable pain,” said Harry, a 30 year
old man who had a history of pain with sitting, but no rectal pain. He had played soccer
when younger, and may have had some stretching injuries during those years, but no one
single injury stood out in his mind. He had ten years of pain, was unable to work, and had
taken therapy for many months. Previous division of his pyrimiformis muscle, by another
surgeon, did not give him any relief. His physical examination demonstrated tenderness
over the pudendal nerve beneath the sacrotuberous ligament, which was located
anatomically exactly where he described and drew the “cables” that were the source of his
pain. At surgery, done through my preferred vertical posterior incision, he was found to
have a wide and thick sacrotuberous ligament, no falciform ligament, and his rectal nerve
to be already a separate nerve beneath the sacrotuberous ligament. Once divided, the
sacrotuberous ligament spread apart 12 mm (usually it only spreads about 4 to 6 mm),
and the pudendal nerve popped into view. This explained his absence of rectal symptoms,
and his relief after surgery. See Figure 12-32 for the landmarks for the surgery, and Figure
12-33 for the appearance of the divided sacrotuberous ligament. It is likely that the
sensory nerves that have been demonstrated to be within this ligament were under such
tension, his mind perceived the pain to be coming directly from these tense ligaments
rather than from other branches of the pudendal nerve. He HAD NO POST-
OPERATIVE SYMPTOMS OF PELVIC INSTABILITY.
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Figure 12-32. Surgical incision planning. The circled healed incisions at the outer, upper, lateral regions of
the buttocks do NOT permit access to the region of the sacrotuberous ligament and Alcock’s canal. In this
patient, they were used to divide the pyrimiformis muscle, decompressing the pudendal nerve at the
greater sciatic notch, but this did not help the patient's symptoms. The sacrotuberous ligament (ST)
location can be estimated by drawing lines from the ischial tuberosity (circle with projection towards the
sacrum) and the sacrum. The vertical hatched lines are the proposed incisions for my preferred posterior
surgical approach, which enters the ischiorectal fossa, identifies the rectal nerve, and then proceeds to the
sacrotuberous ligament. There is a great deal of anatomic variation.

Figure 12-33. Intra-operative views of sacrotuberous ligament division and the pudendal nerve
decompression. Correlate the skin markings of these photographs with those of Figure 12-32. A) The
left ischiorectal fossa is entered and two branches of the rectal nerve are identified in the fat,
encircled with blue “vessel loops”. There is no falciform process of the sacrotuberous ligament
covering them. The gluteus muscle, deeper red, is beneath the top retractor. B) The blackened edges
of the divided sacrotuberous ligament are on both sides of the released, protruding pudendal nerve.
The bipolar coagulator is used first to prevent bleeding prior to dividing the ligament, and protect the
nerve from injury, giving the black color to the ligament. A purplish inflamed area of the pudendal
nerve is present just as it passed the ligament. Alcock’s canal is still further down to the lower left,
and is not shown in this photo.
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HIP JOINT AS A SOURCE OF PELVIC PAIN

Recently Deborah Coady, MD, a Gynecologist on the faculty at New York University
-Langone Medical Center has been relating some causes of chronic pelvic pain with
intrinsic problem in the hip joint. Her work was presented to the American College of
Gynecology in 2011. Her patients all had pain in the clitoris, or vulva, or perineum and
had complaints in their hip. An MRI of the hip demonstrated a true structural problem,
usually a tear in the “labrum” associated with "impingement " (an abnormal collision of
bony structures within the hip joint). In 24 patients out of 100 who failed to improve with
physical therapy and hip injections, an Orthopedic endoscopic hip procedure was done.
At a minimum of 9 months after the hip surgery, 96% had improvement in hip
symptoms, 71% had improvement in both hip and pelvic pain, 25% had improvement in
hip but only some improvement in pelvic pain, and 4% had no benefit in either hip or
pelvic pain. Younger women with a shorter duration of pain had the best outcomes.* The
critical concept here is that if someone with pelvic pain also has hip complaints or a
history of hip injury, it is essential to obtain a workup of the hip, including an MRI and
an Orthopedic consultation. Since two-thirds of women in this report by Coady and co-
workers showed improvement by addressing hip problems, it must be concluded that hip
problems should be treated before surgery on the pudendal nerve or cluneal nerves.

PAIN WITH SITTING

“I CANNOT SIT WITHOUT PAIN”, said Grace. “It has been five years since I fell
from a horse and landed on my ‘butt’. Ever since then I have both rectal pain and pain
with sitting. I can put my finger on the side of the ‘sitz bone’, and it hurts when I press in
there,” she continued. “I spend my day lying on my side on the coach, or standing. I

cannot ride my horses anymore. I am on lots of medications, and my quality of life is
horrible.”

* The Relationship Between Hip Disorders and Chronic Pelvic Pain,Deborah J.
Coady, M.D. New York University- Langone Medical Center, New York, NY;
Stacey J. Futterman, M.P.T., Beyond Basics Physical Therapy, New York, NY;
Meeta Shah, M.D., Struan Coleman, M.D.Ph.D, Hospital for Special Surgery, New
York, presented to the American College of Gynecology, 2011.
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Grace had been evaluated by many doctors and in fact her X-ray of her pelvis showed
a small, healed fracture at the medial posterior border of the ischial tuberosity. She had
responded with relief of her rectal pain by a pudendal nerve block, and on physical
examination was tender over the pudendal nerve at the sacrotuberous ligament and also
near the medial border of the ischial tuberosity, the entrance of the pudendal nerve into
AlcocK’s canal. It was certainly possible that sitting on this bone worsened her pudendal
nerve entrapment. She was told that she might need two operations, one for the pudendal
nerve for the rectal pain, and one through a different incision, for her pain with sitting if
the posterior femoral cutaneous nerve branches were involved in the injury. At her first
surgery, the rectal branch of the pudendal nerve was released, and the sacrotuberous

ligament was divided. This resulted in relief of her rectal pain within the first 6 weeks.

By three months after surgery, while her rectal pain remained gone, she still had
trouble sitting, and a second operation was planned (see Figure 12-34). At her second
surgery, the damaged branches of the posterior femoral cutaneous nerve were found to be
adherent and stuck in scar at the site of her injury to the ischial tuberosity. These nerve
branches were removed, relieving pain in this location. She now can sit as long as she

wishes without pain. Another patient with this is seen in Figure 12-37.

THIS HIGHLIGHTS THAT OFTEN PUDENDAL NERVE AND OTHER
PROBLEMS OVERLAP, AND MAY REQUIRE MORE THAN ONE SURGERY TO
RESOLVE THE COMPLEX PROBLEM. WHILE IT IS CRITICAL TO CORRECT
PROBLEMS WITH THE PUDENDAL NERVE ITSELF, IT MUST BE REMEMBERED
THAT OTHER NERVES CAN TRANSMIT THE PAIN MESSAGE THAT “SITTING
HURTS”, AND IT MAY BE NECESSARY TO TREAT THESE OTHERS NERVES
EITHER INSTEAD OF THE PUDENDAL NERVE OR IN ADDITTION TO THE
TREATMENT OF THE PUDENDAL NERVE.

THE PUDENDAL NERVE DOES NOT GO TO THE BUTTOCK OR THE ISCHIAL
TUBEROSITY, AND SO PUDENDAL NERVE PROBLEMS CANNOT CAUSE PAIN IN
THOSE AREAS.
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Figure 12-34. Woman who fell from a horse, landing upon her “butt”, causing both pudendal nerve
(rectal) pain and pain with sitting. She had both a pudendal nerve entrapment, which was released in
her first operation, relieving her rectal pain (note scar in A), and then required a second operation
three months later to resect the inferior cluneal branches of the posterior femoral cutaneous nerve
(note branches drawn in B with dark spot being her site of pain. Compare this drawing with the
anatomy illustration in Figure 12-12. C. Intra-operative view of the damaged inferior cluneal nerve
(held in clamp). This nerve was adherent to the ischial tuberosity at the site of her injury. Since this
created a painful neuroma, this nerve was removed, implanting the proximal (live) end of the nerve
into the gluteus maximus muscle. D. The gluteal crease incision used to approach the posterior
femoral cutaneous nerve, shown immediately at the end of the operative procedure, with patient still
in the prone position.(also see Figure 12-37)

HAMSTRING PULL AND PAIN WITH SITTING

The hamstrings are the muscles that originate (begin) on the ischial tuberosity (the
“sitz bone”) and connect to leg in such a position that they flex the knee (see Figure 12-12,
and 12-35). These muscles can be torn or sprained, or actually torn loose from the bone
giving problems not only with muscle function, but also, as it relates to chronic pelvic
pain, can give pain with sitting. Sitting on the pudendal nerve worsens symptoms of
pudendal nerve compression: worsening of pain in the rectum, perineum, vulva, scrotum,
vagina, penis/clitoris.
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Lateral
Hamstring (LH)

Medial
Hamstring (MH)

A. B.

Figure 12-35. Muscles that originate from the ischial tuberosity can cause pelvic pain. A) The
hamstrings are posterior, and injury can give pain related to sitting. B) The adductor group, which pull
the knees towards each other, and are accessory movers of the hip, primarily cause groin pain near
the front of the pubic bone, rather than giving pain with sitting. The physical examination is important
for differentiating their involvement in pelvic pain.

The pudendal nerve enters Alcock’s canal at the medial (inner) side of the ischial
tuberosity. This is a location not far from the site where the hamstring muscles (the
biceps, and the semimembranosis and semitendinosis muscles) start out. If the forceful
muscle pull injures either the little nerve branches that go to the periostium (the white
connective tissue covering of the bone) from which the muscles arise, or the force of the
injury or its inflammation involve the branches that cross these muscles (the inferior
cluneal or perineal branches) of the posterior femoral cutaneous nerve, then the brain will
receive pain messages with sitting. The patient will usually be noted to either stand while
awaiting you in the examining room, or be seated on some sort of improvised pillow

(Figure 12-35).
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Figure 12-36. Woman in waiting room, who is sitting (A) but does so only with an adaptive, custom
created foam pillow (B). The history and physical examination are critical in making the differential
diagnosis of pain related to the pudendal nerve and/or the branches of the posterior femoral
cutaneous nerve.

In this situation, while a pudendal nerve block may relieve the rectal pain, it will not
relieve the pain with sitting. When this occurs, it is important for the doctor to point out
to the patient that decompression of the pudendal nerve may relieve the rectal pain, but it
will not relieve the pain with sitting. It is therefore critical that the doctor caring for
pudendal nerve problems in the patient who experiences pain with sitting carry out a
physical examination designed to see if there is pain with resisted leg (knee) flexion,
which causes the hamstring muscles to pull against the ischial tuberosity, and if there is
pain at the inferior and medial aspect of the ischial tuberosity. This type of pain is
illustrated by the following case history.

»

“Dr Dellon, I fell at home getting out of my bathtub,” said Arlene,”and tore my left
hamstring right from the bone. I had horrible pain right away, and could not walk. The
Orthopedic Surgeon re-attached my muscle to the bone with three screws. That was 4
years ago. Well, I could walk after that but have been unable to sit for more than 5 or 10
minutes without severe pain next to that bone where the muscle was hooked back.” When
I examined Arlene, she was tender directly at the site at which the muscles had been
reattached to the ischial tuberosity. Furthermore, she had an area of decreased sensation
in a line straight down from her buttock crease (gluteal fold) to the back of the knee
(popliteal fossa). This skin is directly supplied by the posterior femoral cutaneous nerve
(see the green zone behind the thigh in Figure 12-4). Arlene had no rectal complaints, so
that in this situation her pain with sitting was clearly due just to the branches of the
posterior femoral cutaneous nerve and that nerve itself. Since this represented a
stretch/traction injury and neuroma, this nerve had to be removed. Figure 12-37
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Figure 12-37. A woman who tore her left hamstring from the ischial tuberosity. The muscle was
reattached by an Orthopedic Surgeon, using screws. While her muscle function returned, she had
debilitating pain and could not sit due to a neuroma of the posterior femoral cutaneous nerve and its
branches. A) the area of numbness from the sensory loss is shown in blue dots down the back of her
thigh. The scar from the orthopedic surgery is seen across her buttock. The branches of the nerve are
drawn in. B) the posterior femoral cutaneous nerve is held in the clamp, while other inferior cluneal
branches are identified with blue rubber loops. C) Injured nerve and its branches are excised. The
relationship of this nerve to the ischial tuberosity is noted by depicting the bone as a circle labeled
“IT". PEC is the posterior femoral cutaneous. IFC are inferior cluneal nerve branches.
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demonstrates this surgery. Following this surgery, Arlene began a program of water
therapy, as discussed earlier in this chapter. She had no more pain with sitting. The numb

area related to removing this nerve was almost not detectable 6 months later.

THE DOCTOR MUST DEMONSTRATE AND EXPLAIN TO THE PATIENT THAT
PAIN WITH SITTING CAN BE DUE TO MORE CAUSES THAN JUST PUDENDAL
NERVE ENTRAPMENT. THESE OTHER CAUSES MUST BE EVALUATED BEFORE
PUDENDAL NERVE SURGERY IS DONE. PUDENDAL NERVE SURGERY ALONE
MAY NOT BE SUFFICIENT TO RESTORE THE ABILITY TO SIT WITHOUT PAIN.
WHILE SITTING PUTS PRESSURE ON THE PUDENDAL NERVE AND WORSENS
PUDENDAL NERVE SYMPTOMS, THE PUDENDAL NERVE ITSELF DOES NOT
CAUSE PAIN IN THE BUTTOCKS OR AT THE ISCHIAL TUBEROSITY.

GROIN PULL AND CHRONIC PELVIC PAIN

Chronic pelvic pain may be related to tearing the origin of the adductor muscles. For
women, this can happen during childbirth, or it may be a consequence of stretching of the
muscles while in the lithotomy position for an internal pelvic exam or during vaginal
surgery. For women the adductor muscle pull may be the result of sports such as soccer,
pilates stretching, gymnastics, etc. The pain is at the origin of the muscle from the front of
the pubic bone primarily, but some of the adductor muscles do arise more posteriorly
with origin towards the ischial tuberosity. It is usually the adductor longus, right at the
area just below the vulva, where the tear occurs, and hence the confusion of this pain with
anterior vaginal pain, vulvodynia, or even clitoral pain. In men, the muscle is most often
torn during soccer or rugby, American Football or sliding during baseball, but a simple

slip with a leg becoming outstretched can do it.

In contrast to the patient who has pain with sitting, and who is seen either standing
in the exam/waiting room, or lying on the exam table, the patient with a groin pull will be
seen sitting in a chair with the leg extended slightly at the hip (see Figure 12-38). The
most accurate way to make this diagnosis is to have the patient lie flat on their back and
try to let the flexed leg rotate externally. This will cause pain referred to the anterior pelvic
ring, and a thickened fascia at the site of the tear can be palpated with the limited external

rotation clearly evident (see Figure 12-38).
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Figure 12-38. Groin Pull, an injury to the leg (thigh) adductor muscles, causes pain referred to the
front of the pubic area. Sitting itself does not hurt usually but the pain itself can cause an abnormal
sitting posture (A). The best physical examination test is to have the patient lie on their back (B) and
with the non-painful side rotated externally, as in the right side shown here, try to externally rotate the
painful side. If there has been a tear in the adductor muscle, the leg will not rotate as far outwards,
and the muscle will have a thickened hard area protrude with pain where it connects to the pubis.

The treatment for a groin pull is primarily non-surgical, but by the time someone
gets to see me, they have had physical therapy, cortisone injections, anti-inflammatory
treatments, which are all the same approaches used for treating hamstring injuries. Most
often, the diagnosis is completely missed and the patient just has the diagnosis of chronic
pelvic pain. By this time in this chapter you have come to realize that CHRONIC PELVIC
PAINISNOT A DIAGNOSIS BUT A SYMPTOM and it is critical to make the correct

diagnosis to give the best treatment.

With a groin pull, there can be a secondary compression of the saphenous branch of
the femoral nerve, because the adductor muscle group participates in the formation of the
ADDUCTOR CANAL in which the saphenous nerve can become entrapped. If this is

present, the patient may also complain of knee pain, such as the following.”

“Dr Dellon I was referred to you for knee pain. I am a soccer player at the University,
and have sprained my knee many times. The Orthopedic Surgeon says my MRI of my
knee ligaments is perfect, and they cannot find anything wrong with my knee, and will

» «

not do a knee arthroscopy.” “Susan,” I said, “Did you have a groin pull?” “Yes, Dr Dellon,
I did. In high school, about 6 years ago. It never really got better but I have learned to play
soccer with that pain.” When I examined Susan, she had pain at the junction of the
adductor tendons from the pubic bone, with pain, but she also had a tender spot when I

tapped on the known site of compression of the saphenous nerve in the tunnel in the
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lower thigh, above the knee, where this nerve can be compressed by a tunnel formed by
the adductors and the quadriceps muscle. Furthermore, she had abnormal touch
sensation along the branches of the saphenous nerve (see Figure 12-39). After release of
the adductor contracture and neurolysis of the saphenous nerve, she was free of knee pain

and back playing soccer.

Figure 12-39. A) Groin pull in the right side, which after many years of contracture of the adductor
muscles, in this college soccer player, caused secondary compression of the saphenous nerve in the
adductor canal. Note the blue asterisk at the right pubic bone, origin of the adductor muscle. Note the
inability of the right thigh to completely externally rotate, even, as is shown here, under general
anesthesia, demonstrating the tight adductor muscle. Note the blue asterisk and arrow in the thigh at
the side of the saphenous nerve entrapment, and the dotted blue region with abnormal sensibility due
to entrapment of the saphenous nerve. Treatment consisted of release of the adductor contracture,
denervation of the damaged obturator nerve branch to the periostieum of the pubic bone origin of the
adductor muscle (similar to removing the branches of the posterior femoral cutaneous nerve at the
ischial tuberosity after a hamstring injury), and doing a neurolysis of the saphenous nerve in the
adductor canal. B) At 6 months, post-operative appearance of the groin and thigh scars, and
demonstration of complete external rotation of the thigh after the adductor release. C) Here she is
doing a “lunge” demonstrating no further knee or groin (chronic pelvic) pain.
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The specific surgery to release the adductor muscle contracture is demonstrated in
Figure 12-40. The patient walks immediately after surgery. Once the sutures come out on
day 12, water walking begins.*

Figure 12-40. Surgery for groin pull. A) Anatomy in a man shows the normal white fascia of the
adductor and saphenous branches of the femoral nerve that can cause referred pain to the knee. B)
Note the left leg does not rotate externally at the hip. C) The left thickened white fascia where the
adductor muscle stretched and tore. D) That white fascia has been divided, allowing the muscle to
stretch out. Note the red muscle which is normal beneath the white, now released, fascia. The muscle
is not cut.* The patient walks immediately after the surgery. The scar lies beneath the underwear.

* Dellon, AL, et al, Denervation of the periosteal origin of the adductor muscles in
conjunction with adductor fasciotomy in the surgical treatment of refractory groin
pull, Plastic and Reconstructive Surgery, in print 2011.
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BETTER CLASSIFICATION: BETTER TREATMENT

The better we can understand a problem, the better we will be at fixing that problem.
CHRONIC PELVIC PAIN is a perfect example of what appears to be a clinical problem,
but upon examination is actually a whole host of problems, many of which remain to be
defined individually. The definition of chronic pelvic pain, given in the first page of this
chapter, as pain from the umbilicus to the mid-thigh is more of a geographic definition
than a medical definition. It is like saying the problem is related to “the house”. In this
chapter, I have tried to separate “the house” into its components, its foundation, its walls,
its plumbing, and its electrical wiring, and given some of these the medical names that are
in common use in the doctor’s office. Instead of saying “my house is having a problem,
please fix it,” we want to say, “there is a problem with the electrical wiring to the upstairs
bedroom, please fix it”. To better get help from the correct home repair person, we want
to figure out the exact problem and the best way to fix it. For example, if the house is
locked, and you have lost the key, you can get into the house through the front or the
back door to the house, or maybe through the cellar window. First you must define the
problem, and then figure out how to approach the problem, and which way into the
house will disrupt the house the least; break a window, hire a locksmith, break down the

door, find the hidden key beneath the door mat.
My goal, at the DELLON INSTITUTE FOR PERIPHERAL NERVE SURGERY® is

to develop an approach to making the correct diagnosis of the source of the pain, to
develop a safe and reproducible surgical approach to relieving the pain problem once
non-surgical treatments have failed to relieve the pain, and then to follow the patients to
be sure they obtain the relief that they desire. This chapter is about my approach to the
CHRONIC PELVIC PAIN problems that have a neurological basis. As discussed, those
problems related to the ilioinguinal, iliochypogastric, genitofemoral and lateral femoral
cutaneous nerves, nerves that go from the mid-thigh to the umbilicus, have been
described in Chapter 4 on GROIN PAIN. To approach the treatment of the pudendal
nerve, it is critical to base the surgical plan on where along the pathway of this nerve the
compression or injury has occurred and plan a surgical approach based upon that
location. Furthermore, it is critical to understand when symptoms that seem as if they are
related to the pudendal nerve may be related to injury or compression of structures that

are intimately related to that pathway, such as Groin Pull, Hamstring Pull, and the cluneal
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nerves. In the sections to follow, I will present my own classification of the pudendal
nerve anatomic pathway related to known anatomic sites for compression and locations
for injury, with clarification of the confounding problems that must be evaluated and

treated if they are present.

DELLON CLASSIFICATION OF

PUDENDAL NERVE INJURY ZONES

sacral spinal
nerves

greater sciati
foramen

ischial spine
pudendal nerv

lesser sciatic
foramen

inferior anal nerw

pudendal cana

dorsal nerve
of penis

deep perineal nerve

superficial perineal nerve

- posterior scrotal nerves

Figure 12-41. Anatomically determined zones in which the pudendal nerve can be injured. Each
requires a different surgical approach to achieve the best results. See Table 12-4 for description of
the zones. (Modification of drawing from Wikepedia, originally taken from Grant’s Anatomy
[http://en.wikipedia.org/wiki/File:Pudendal_nerve.svg])
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Table 12-4

PUDENDAL NERVE ZONES OF ENTRAPMENT

(see Figure 12-41)

Within pelvis

Between the
Sacrospinous &
Sacrotuberous
Ligaments

Entrance to Alcock’s
Canal

Within Alcock’s Canal

v
A% Exit from Alcock’s
Canal
1

Pubic Ramus Canal

Tumor

Trauma

Trauma
pelvixFracture
Trauma

Trauma

ZONE NAME LOCATION OF ETIOLOGY OF SURGICAL
ZONE ENTRAPMENT APPROACH

Intra-pelvic or high
lateral transgluteal
Transgluteal or
ischiorectal fossa

Ischiorectal fossa, or
transischial
Transischial, or
ischiorectal fossa
Anterior, pubic ramus

Anterior, pubic ramus
or supra (dorsal penile)
- pubic

The main factor to consider in determining the approach to surgical decom-

pression of the pudendal nerve is the symptom grouping of the patient. It must be

remembered that while the pudendal nerve can be a single trunk comprising all three of

its branches, rectal, perineal, and dorsal, there may be branching of the rectal component

proximal to the sacrotuberous ligament. Compression of the pudendal nerve in Zone I or

Zone II can therefore give symptoms that involve all three components of the pudendal

nerve: rectum, perineum/vagina, vulva/scrotum, clitoris/penis , although one or more set

of symptoms may predominate. Conversely, if the symptoms involve only the

penis/clitoris, then the compression is not likely to be in Zone I or Zone II.

The second factor to consider in determining the approach to pudendal nerve

decompression is the mechanism of injury. If the injury involves a fall on to the

buttocks, the location of the entrapment is likely to be in Zone II or Zone III. If the injury

involves a pelvic fracture along the course of Alcock’s canal, the entrapment is likely to be

in Zone IV. If the injury involves a pelvic fracture at the pubic symphysis, or a frontal

blunt trauma, then the entrapment is likely to be in Zone V or VI. Previous surgery

should be considered a form of trauma. Thus a transvaginal hysterectomy or urethral

sling procedure can injure the pudendal nerve in Zone V.
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The third factor to consider in determining the approach to pudendal nerve
decompression is the physical examination. The site of nerve entrapment creates a
tenderness of the nerve in that location. Therefore, if there is tenderness just at the
sacrotuberous ligament or at the entrance to Alcock’s canal, then the entrapment is likely
to be at Zone II or III, respectively. If there is tenderness at the dorsum of the penis/
clitoris at the transverse perineal ligament , or along the pubic ramus at the exit of
Alcock’s canal, then the entrapment is likely to be at Zone VI or V, respectively.

Finally, a fourth factor to consider in determining the approach to pudendal nerve
decompression is the mechanism of injury.)

An inappropriate approach is noted in Figure 12-24A, where a high and lateral
transgluteal incision, giving access to the pudendal nerve near the piriformis muscle,
Zone I, is used to decompress the pudendal nerve in a man who only has symptoms of

penile pain, Zone V-VI. Another example is given in Figure 12-42.

Al B

Figure 12-42. In a man with symptoms of right-sided penile pain, an inappropriate approach is the
high transgluteal (A, right buttock). The physical examination showed tenderness over the right pubic
ramus canal (B), which is the appropriate location to decompress the dorsal nerve to the penis, using
an anterior approach as in Figure 12-26.
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Other examples of inappropriate approaches to treat symptoms are given in
Figures 12-43, in which a high lateral transgluteal approach was used to treat someone
who just had rectal pain and physical findings in Zone III, and in Figure 12-44, in
which a transischial approach was used to treat a painful penis when the physical
findings demonstrated entrapment at Zone V and Zone VI.

The high lateral transgluteal incision is appropriate to treat the rare piriformis
syndrome, which has sciatic, not pudendal, nerve symptoms, and gains access to Zone I -
I1. This approach can be used to approach very proximal pudendal nerve problems

where, for example, a tumor requires an intrapelvic and extrapelvic approach.
S

A B

Figure 12-43. Patient with rectal pain symptoms whose surgical decompression failed through the
high lateral transgluteal incision (A). Physical examination demonstrated nerve tenderness in Zone lll,
entrance to Alcock’s canal, and the appropriate incision would be a low medial vertical incision in the
ischiorectal fossa, as in Figure 12-25.

A B

Figure 12-44. (A) Man with penile pain approached through a transverse ischiorectal fossa approach
that was not successful. (B) The two small blue dots are scars where drains were placed after
surgery. In B, the left blue asterisk marks his tender region of the dorsal nerve to the penis, and the
best approach is outlined in blue, along the inferior pubic ramus, to gain access to Zones VI and VI,
as shown in Figure 12-26.
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“My pain is in on the right side of my rectum, perineum and vagina. That is the side
that I landed on twice. I fell backwards on an escalator and once I fell from a horse.
Those falls were about 6 years ago. The pain has come on slowly, and now is with me all
the time. I have pain with sitting. Medication no longer helps,” explained Marilu, a 45
year old mother of two. “Pudendal nerve blocks made my rectum and vagina partially
numb and relieved my pain. Can you help me?” On physical examination, Marilu was
tender at the juncture of the hamstrings with the ischial tuberosity (Zone III), but not
beneath the sacrotuberous ligament, and so I said “Yes Marilu, I can help you.” The
operative findings are in Figure 12-45. She made a wonderful recovery with relief of pain

and being able to sit again. I did not divide her sacrotuberous ligament.

C L
Figure 12-45. Woman with right rectal, perineal and vaginal pain. A) The gluteal crease is seen
(arrow). The gluteus maximus is retracted by the upper retractor on the right buttock. Through this
medial vertical ischiorectal approach, the white shining rectal branches can be seen coming as a
separate branch beneath the sacrotuberous ligament (star). B) At the entrance to Alcock’s canal,
white scar tissue is present between the hamstring muscle origin (arrow) and obturator fascia. C) The
perineal and dorsal nerve to the clitoris are encircled with blue vessel loop after neurolysis (arrow),
pudendal vessels have a double arrow. The rectal branches are seen to the left on the levator ani
muscle (star). Since there was room to admit one finger beneath the sacrotuberous ligament, and the
rectal branch did not come through the ligament, this ligament was not divided. This is a Zone Il and
Zone Il approach.
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Figure 12-46. Woman with LEFT rectal and vaginal pain who was tender just beneath the distal side
of the sacrotuberous ligament and at the entrance to Alcock’s canal. Her surgical approach to Zone I
and Zone Il was through a medial vertical ischiorectal incision as seen in A), in which the gluteus
muscle (G) is seen, and a rectal branch is noted (R). B) Intra-operative electrical stimulation of the
rectal branch can be done to demonstrate the motor fibers. C) The sacrotuberous ligament is divided
(star) and beneath is the severe scarring of the branches of the pudendal nerve (R, rectal; P, perineal
; D, dorsal nerve to clitoris). In D), after neurolysis, each of the three branches if free, with the
entrance to Alcock’s canal having been open between the retractor and dorsal nerve .

NO NERVE WRAPPING IS NEEDED.

NO SACROTUBEROUS LIGAMENT RECONSTRUCTION IS NEEDED.
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Figure 12-47. Woman with pain in her RIGHT clitoris, labia and vagina. She actually felt as if some-
one had an ice pick in the entrance to the left vagina. The surgical approach to her Zone V and Zone
VI entrapment of the dorsal nerve to the clitoris is shown in A). Left para-labial incision demonstrates
the terminal branch of the nerve to the clitoris, encircled with the blue loop as it exits the pubic ramus
canal. B) The pubic ramus canal is opened, region of the white marker. C) After neurolysis of this
nerve in the exit of Alcock’s canal, multiple indentations of the pudendal nerve are noted at white
arrows. D) Perineal branch of the pudendal nerve is encircled by the second blue loop as it enters the
“ice pick” pain part of the labia. This branch was resected and the proximal end implanted into the
obturator internus muscle.

With a fracture of the pubic symphysis, or an injury to the region of the penis/
clitoris, the dorsal branch of the pudendal nerve may be injured directly as it crosses from
the pubic ramus canal, over the transverse perineal ligament to enter the penis/clitoris.

An example of a neurolysis in this region, and the exposure is given in Figure 12-48.
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D

Figure 12-48. A) Physical exam demonstrates pain over the dorsal nerve to the left and right side of
the penis as it exits beneath a previous symphysis pubis fracture to enter the penis (ink stars), which
is Zone VI. B) Through a “V” shaped incision, the dorsal nerve to the penis is approached (right) and
then C) left, and a neurolysis carried out. A blue vessel loop encircles each dorsal nerve. Through a
separate parascrotal incision (D), here on the right side, a neurolysis of the dorsal nerve in Zone V
can also be done.
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SUMMARY

Chronic pelvic pain can be treated non-operatively, successfully in most patients
with pelvic floor physiotherapy, medication, and treatment of associated problems,
such as interstitial cystitis, endometriosis, bowel problems and depression. When
these approaches fail, and especially with a history of trauma, the symptoms may be
related to entrapment of the pudendal nerve somewhere along its winding, and
variable anatomic passage from within the pelvis, near the sacrum, to the ischiorectal
fossa, to the pubic ramus, and finally to the penis/clitoris. To determine the location
of the entrapment, the history of the trauma/symptoms, physical findings, and the
results of nerve blocks are critical. Based upon these determinations, a decision can be
made as to the optimum surgical approach for a neurolysis of the pudendal nerve. In
some people, more than one surgical approach may be necessary, one from the front,
at the pubic ramus, and one from the back, transgluteal (ischiorectal), requiring two

different surgeries. There should be hope for relief in 80% of people.
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