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ABSTRACT Obturator nerve neuropathies after tension-free vaginal tape or transobturator tape are considered to be caused by nerve
trauma, although it is unclear whether these are accidents or whether these injuries are inherent to the procedure of tape
insertion. Two cases show that obturator nerve neuropathy can occur after tension-free vaginal tape without direct trauma
to the obturator nerve possibly as a consequence of excessive fibrotic reaction or persisting low-grade inflammation. PubMed
Entrez, Cochrane Library, and up-to-date databases were searched for obturator and pudendal neuropathy and for neuropathies associated with tension-free vaginal tape–transobturator tape and the symptoms, diagnosis, and therapy of the
pudendal and obturator nerve neuropathies are reviewed. Based on data, our experience, and data available in literature, we
can conclude that, if conservative obturator nerve block confirms the diagnosis of obturator nerve neuropathy and symptoms
recur shortly thereafter, a laparoscopic neurolysis can be proposed as therapy. Journal of Minimally Invasive Gynecology
(2008) 15, 262–267 © 2008 AAGL. All rights reserved.
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Entrapment neuropathy may occur whenever a nerve
passes through a narrow fibrous tunnel such as the obturator
canal for the obturator nerve or Alcock canal for the pudendal nerve. Both the obturator nerve entrapment syndrome
and the Alcock syndrome can be idiopathic or can be a
result of compression.
Nerve injuries are classified into 3 groups [1]. Neuropraxia is a nerve contusion causing a functional injury with
recovery within 6 weeks [2]. Axonotmesis occurs when the
neural elements distal to the injury sites are exposed to
wallerian degeneration, while the supporting structures remain undisturbed with functional recovery within 6 months
to 1 year [3]. Neurotmesis is the most severe injury with a
complete interruption of the nerve [1].
The authors have no commercial, proprietary, or financial interest in the
products or companies described in this article.
Corresponding author: Roberta Corona, MD, Department of Obstetrics and
Gynecology, University Hospital Leuven, Campus Gasthuisberg, Herestraat 49 B-3000 Leuven, Belgium.
E-mail: coronaroberta@gmail.com
Submitted November 11, 2007. Accepted for publication March 13, 2008.
Available at www.sciencedirect.com and www.jmig.org
1553-4650/$ -see front matter © 2008 AAGL. All rights reserved.
doi:10.1016/j.jmig.2008.03.006

In gynecology, most nerve injuries are iatrogenic. Accidental lesions of the femoral or obturator nerve are wellknown complications of oncologic surgery. Evidence has
accumulated during the last decade concerning the importance of the orthosympathetic and parasympathetic nerves,
especially during oncologic and severe endometriosis surgery, and nerve-sparing surgery was introduced. Neuropathies caused by endometriosis, especially of the sciaticus
with monthly sciatic neuralgia, were recognized for a long
time but the direct evidence has remained scarce. Only
recently has the dissection of the sacral roots suggested that
pain mediated by endometriotic nerve compression or invasion might be more common than anticipated.
Obturator and pudendal nerve neuropathy are considered
rare but well-known pathologies in gynecology. Recently,
pudendal nerve neuropathy was related to sling procedures
for stress urinary incontinence such as tension-free vaginal
tape (TVT) and transobturator tape (TOT). Two personal
cases and the recent debate in the Listserv of the American
Association of Gynecologic Laparoscopists prompted us to
review symptoms, diagnosis, and therapy of the pudendal
and obturator nerve neuropathies together with the available
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evidence that sling procedures might cause obturator neuropathy.
Review of Obturator and Pudendal Nerve
Neuropathies
Obturator Nerve Anatomy
The obturator nerve arises from the second, third, and
fourth lumbar nerve roots. These fibers unite in the posterior
part of the psoas muscle and descend outward and downward over the sacrum or pelvic brim to the obturator canal,
after which the nerve divides into an anterior and posterior
division. The anterior division innervates the skin of the
medial proximal thigh, the hip joints, and the pectineus,
gracilis, adductor longus, and brevis muscles. The posterior
division supplies the obturator externus and adductor magnus (occasionally the adductor brevis also), and carries
sensory afferents from the knee joint [2]. An accessory
obturator nerve, found in 8% to 30% of women [3], supplies
the pectineus and the hip joint, and communicates with the
anterior division of the obturator nerve [4].
Obturator Nerve Neuropathy
The obturator nerve can be compressed in the pelvis but
especially in the obturator tunnel, where idiopathic compressions were reported [5– 8]. Other causes of entrapment
are pelvic fractures [9 –11], compression by malignancies
[12], endometriosis [13], obturator hernias [14 –16], and
rarely by an aneurysm of the hypogastric artery [17] or by
a cyst of the hip [18,19]. Obturator nerve injury can occur
during delivery, especially forceps delivery [20 –22], and is
known as obstetric obturator nerve palsy. A single case
report related obturator tunnel syndrome to an osteitis of the
pubic bone [23]. Most obturator nerve injuries, however,
occur during obturator hernia repair [14,24], hip surgery
[25–27], or during TVT suburethral sling procedures
[28,29], and other pelvic surgery [30 –35]. The lithotomy
position can strain the obturator nerve [36], although rarely
[37]. Obturator injury during laparoscopy surgery is rare,
with only 3 reports of nerve fulgurations during pelvic
lymphadenectomy [38,39] and 1 nerve injury during tubal
ligation, presumably by accidental coagulation [40].
The symptoms of a nerve section are those derived from
innervation. Most reports describe obturator neurapraxia
and axonotmesis with more vague symptoms. The Howship-Romberg sign refers to pain extending in the inguinal
region and anterointernal side of the thigh, going down to
the internal side of the knee and, occasionally, into the hip.
This pain typically is exacerbated by extension and abduction or inward thigh rotation. Important concomitant signs
are increased pain by putting weight on the lower extremity
and impeded walking [41]. In addition, sensory disorders
can occur such as paresthesia (e.g., tingling sensations,
numbness, or pins and needles), electric shocks, burning
sensations, allodynia, and intolerance to skin contact (e.g.,
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from wearing clothes) [27,41]. Clinical examination can
reveal dysesthesia to contact and hypoesthesia to pinpricks
or heat and cold, whereas motor disorders are generally
minor or absent, except in rare cases of motor loss in the
adductor muscles. Diagnosis is essentially clinical, and
other examinations contribute little to the diagnosis. Signs
of denervation on electromyography are not very specific
whereas standard radiography, magnetic resonance imaging,
and computed tomography scans can only diagnose a tumor or
obturator or lumbar disk hernia, which compresses the nerve.
Important is the local infiltration with an anesthetic, which is
diagnostic and can be therapeutic [11,42– 47].
The treatment of choice is the obturator nerve block, with
similar results whether performed as ultrasound or computed tomography guided [7,43– 46]. Although the available
data are limited, it is suggested [2] that obturator nerve
block is more effective for acute-onset obturator neuropathy
[26]. If ineffective or for severe injuries [27], especially
when associated with pelvic trauma or when an intraoperative laceration is suggested, surgical exploration is necessary. If necessary, nerve grafting and repair may be attempted [47,48]. Otherwise, total nerve section or
destruction by radiofrequencies or cryoanalgesia may be
considered [49 –51].
Pudendal Nerve Anatomy
The pudendal nerve arises from sacral nerves S2, S3, and
S4; traverses the sacral foramen; and divides into autonomic
and somatic nerve fibers. The autonomic part forms the
pelvic plexus that innervates the bladder and the urethral
smooth muscle. The somatic fibers of the S2 to S4 roots
form the pudendal nerve. Exceptionally, some somatic fibers from S2 and S3 travel with the pelvic plexus, and
innervate the levator ani muscle and the striated external
urethral sphincter [52]. The main trunk of the pudendal
nerve is formed just proximal to the ischial spine medial and
caudal to the sciaticus, curves around the ischial spine,
travels between the sacrospinous ligament and the sacrotuberous ligament, to enter the ischiorectal fossa where the
pudendal nerve travels in Alcock canal, which is a fascia
sheath formed by duplication of the obturator fascia below
the falciform process and the insertion of the sacrotuberous
ligament [53,54]. In most cases the inferior rectal nerve
arises from the pudendal nerve at the beginning of the
pudendal canal [55]. In the pudendal canal the pudendal
nerve divides into the perineal nerve and the dorsal nerve of
the penis or clitoris. The former divides into several motor
and sensory branches that innervate the perineum, the perineal muscle, and the external anal sphincter. The latter
perforates the transversus perineal muscles to enter the shaft
of the penis or the clitoris [56].
Pudendal Nerve Neuropathy
Pudendal nerve neuropathy is generally caused by
pudendal nerve entrapment, which can be idiopathic or a
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consequence of compression (e.g., biking, sitting for an
extended period of time, hematoma, pelvic varices [57],
pelvic floor prolapse, endometriosis, neoplastic compression) or stretching (e.g., descending perineum, pelvic and
vaginal surgery, delivery) in Alcock canal [58 – 66]. Contributing factors are a change in the shape or orientation
of the ischial spine by some athletic activities during
youth [67]. The sacrotuberous ligament can act like a
lobster claw when the pudendal nerve traverses the interligamentous space [68] and ligamentous expansions
forming a perineural compartment [53] that can be tightly
adherent and difficult to detach [56]. Other factors were
described such as a dysmetabolic diseases favoring compression inside the canal [64], and postherpetic neuropathy, peripheral polyneuropathy, or postradiotherapy
neuropathy [69].
The diagnosis of pudendal nerve neuropathy is essentially clinical, although the diagnosis remains difficult in the
absence of pathognomonic clinical symptoms, tests, or imaging [70]. Only the operative finding of nerve entrapment
and postoperative pain relief can confirm the diagnosis of
Alcock syndrome [71]. In very severe cases diagnosis could
be made by pudendal nerve terminal motor latencies [72] or
denervation signs on electromyography. Therefore, a multidisciplinary working party has set forward a set of diagnostic criteria (Nantes criteria) [70] emphasizing the difficulty of diagnosis. The 5 diagnostic criteria are: (1) pain in
the anatomic territory of the pudendal nerve; (2) that the
pain increases by sitting; (3) that the patient is not woken up
by the pain; (4) no objective sensory loss on clinical examination; and (5) a positive anesthetic pudendal nerve block.
Exclusion criteria are: purely coccygeal, gluteal, or hypogastric pain; exclusively paroxysmal pain; exclusive pruritus; and presence of imaging abnormalities that justify the
symptoms (imaging can reveal an intercurrent disease
clearly unrelated to the neuralgia, for which treatment will
not modify the course of the neuropathy). Associated symptoms as buttock pain upon sitting, referred sciatic pain,
suprapubic pain, urinary frequency and/or pain on a full
bladder, and dyspareunia can be present and do not exclude
the diagnosis. Some clinical signs can help [73] such as a
painful Alcock canal on rectal examination and a painful
skin-rolling test (the skin of the perineum is pinched just
beneath the level of the anus and then rolled to the front
searching for a sharp pain at 1 level).
With a difficult and unclear diagnosis the first approach
to therapy is conservative management with medical therapy [72,74] and pudendal nerve block [53,72], which are
mainly effective in acute syndromes and often for a period
of 1 to 3 months only. For chronic pudendal neuralgia,
unresponsive to analgesia and nerve block, pudendal decompression surgery [72,73,75– 81] should be considered.
If decompression surgery fails, therapies as sacral ligament
clamp [82], pudendal neuromodulation [72], or magnetic
stimulation [83] have been suggested. When everything has

failed, the surgical section of the pudendal nerve can be
done by open [84] or laparoscopic [85] surgery.
Case Reports
Case Report 1
A 77-year-old nulliparous woman was seen with pain
after a TVT. Her medical history was uneventful with total
abdominal hysterectomy and bilateral adnexectomy for
chronic pelvic pain 30 years previously. Two years earlier
the patient had undergone a TVT for urinary stress incontinence, and some months after this intervention the patient
had pain extending in the right inguinal region and anterointernal side of the right thigh, going down to the internal
side of the right knee and hypoesthesia in the same region.
Moreover, she typically had difficulty sitting because of
pain in the lower buttock. The patient was treated with
infiltration of local anesthetic around the obturator nerve.
This confirmed the obturator nerve involvement but symptom relief was of short resolution only.
Our clinical examination confirmed the symptomatology
of an obturator neuropathy, with specific tenderness over the
obturator area during vaginal examination and buttock pain
on sitting. Because of severe pain, impairing the quality of
life, and because infiltrations were ineffective, surgical exploration was undertaken. By laparoscopy, the space of
Retzius was opened and the obturator nerves were bilaterally identified. The right TVT mesh was identified and
dissected from the pubic bone and Cooper’s ligament. During this dissection severe fibrosis was found around the
mesh, extending over a large area up to the obturator nerve.
At no place did the mesh come in closer proximity than 1.5
cm of the nerve. A real compression or kinking of the right
obturator nerve was not found, but after dissection the
distance between the tape and the nerve had increased from
1.5 to 2.5 cm. Subsequently, the right part of the mesh was
resected from 1.5 cm above the urethra up to the fascia. The
remaining mesh was fixed to the Cooper’s ligament as done
during a Burch procedure to maintain the tension on the
urethra. The postoperative period was uneventful except
urinary retention that was resolved spontaneously in a few
days with bladder training. Within 48 hours, while still in
the hospital, the patient declared less pain and that she could
sit again. At follow-up after 1 month the symptomatology
was greatly improved and after 6 months the neuropathy
was completely resolved.
Case Report 2
A 59-year-old woman, with medical history of a vaginal
repair for cystocele and rectocele 8 years earlier, underwent
a TOT procedure for urinary stress incontinence. During
this procedure bleeding occurred from a superficial varicose
vein on the left side, which was treated with bipolar coagulation and compression with a tampon. At 6 weeks after
surgery the stress urinary incontinence had disappeared
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completely, but the patient had dyspareunia, perineal pain
on the left side that increased when sitting, and urinary
frequency with the sensation of a full bladder. These symptoms persisted after treatment with nonsteroidal anti-inflammatory drugs. An obturator nerve irritation was confirmed
12 weeks after surgery by the injection of a local anesthetic
around the nerve, after which symptoms disappeared immediately. Surgical exploration was planned but as a last resort
a conservative therapy with local infiltration with corticoids
(methylprednisolone acetate) and local anesthetic (lidocaine) was attempted. After a first injection symptoms disappeared for 10 days. Therefore, a second infiltration was
performed after which symptoms disappeared for some 20
days. After 2 further infiltrations the symptom of obturator
neuralgia had completely disappeared without further recurrence. We, therefore, do not have surgical findings proving
a mechanical obturator nerve neuropathy after TOT. This
case report strongly suggests, however, that whenever obturator nerve neuropathy occurs after TOT/TVT, the diagnosis should be confirmed by local anesthesia and conservative medical treatment should be attempted. This patient
was finally cured by 4 infiltrations with corticoids and a
local anesthetic.

Discussion
Minimally invasive suburethral sling procedures such as
TOT and TVT are the standard surgical treatment in women
with stress urinary incontinence, affecting some 13 million
adult women in the United States [86]. The TVT procedure
was introduced in 1996 and in 1999 with an initial 2-year
cure rate of 84% [87,88]. Transobturator tape procedure
“outside-in” was introduced [89] in 2001 with a 1-year cure
rate of 84% [90]. In 2003, the transobturator technique
“inside-out” (TVT-O) [91] was introduced [92,93] with
similar results. Complication rates are low and include bladder perforation [92,94], urge incontinence [95], vascular
injuries with an obturator hematoma or a retrosymphysial
hematoma [94,95], external iliac vein perforation (1 case
reported during TVT-O) [96] and external iliac artery laceration (1 case reported during TVT-O) [97], vaginal and
urethral erosion [95], bowel injuries [97], and ilioinguinal
nerve entrapment (1 case reported during TVT) [98]. All
obturator nerve neuropathies reported were caused by nerve
injury during tape insertion (i.e., in 25 cases after TVT-O
[99,100], groin and thigh pain were reported; in 4 cases the
diagnosis of obturator neuropathy [101] was made, in 2
cases after TOT [102] and in 3 cases after TVT [99,100]). In
conclusion, nerve injuries during tape insertion were described although it is unclear whether these were accidents
or whether these injuries were inherent to the procedure.
Vascular and other lesions, moreover, document that erroneous insertions, much too lateral, occur.
To our knowledge, obturator nerve neuropathies developing
progressively after TVT/TOT were not yet reported. We also
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expected to find in the first case report a tape inserted much too
laterally in close proximity of the obturator nerve. This case,
therefore, is the first unequivocal laparoscopically proved indication of an obturator neuropathy after a correctly placed
TVT with at least 1.5 cm distance between the mesh and the
nerve. The causal relationship is, moreover, proved by the
disappearance of symptoms after dissection and mesh resection. We can only speculate about pathophysiology. It might be
that the fibrotic reaction around a mesh is exaggerated in some
women or that a low-grade inflammatory reaction can cause
obturator nerve irritation. The fact that we only could retrieve
1 second case, although not documented by laparoscopy, and
that during the discussion at Listserv only 5 cases, also poorly
documented, were discussed, at least strongly suggests that
obturator nerve neuropathy, besides the injuries, after TVT/
TOT must be an extremely rare complication.
This case report strongly suggests that obturator nerve neuropathy after TVT/TOT exists. The diagnosis should be suggested by the symptomatology and by the local painful examination of the obturator canal. If conservative obturator block
confirms the diagnosis and symptoms recur shortly thereafter,
a laparoscopic exploration with neurolysis and eventual partial
tape resection should be considered by an experienced endoscopist given the potential difficulty of surgery.
In conclusion, obturator nerve neuropathies after TVT/TOT
exist, probably caused by exaggerated fibrotic response, lowgrade inflammation, or both. If not resolved by obturator block,
a laparoscopic exploration should be considered.

Acknowledgment
We thank Prof. G. B. Melis, Cagliari, for reviewing the
manuscript and for comments. We thank Gary Frishman and
the American Association of Gynecologic Laparoscopists
for organizing the Listserv forum, where several cases of
obturator nerve neuropathy were discussed after TVT/TOT,
stimulating this report and review. Marleen Craessaerts and
Diana Wolput are thanked for their help.

References
1. Seddon HJ. Three types of nerves injury. Brain. 1943;66:237–242.
2. Gray H. Neurology. In: Williams P, Warwick R (eds). Gray’s Anatomy. 36th ed. London: Churchill Livingstone; 1990, p. 1108.
3. Sunderland S. Nerves and Nerve Injuries. 2nd ed. New York:
Churchill Livingstone; 1978, p. 992–998.
4. Katritsis E, Anagnostopoulou S, Papadopoulos N. Anatomical observations on the accessory obturator nerve (based on 1000 specimens). Anat Anz. 1980;148:440 – 445.
5. Bradshaw C, McCrory P. Obturator nerve entrapment. Clin J Sport
Med. 1997;7:217–219.
6. Bradshaw C, McCrory P, Bell S, et al. Obturator nerve entrapment:
a cause of groin pain in athletes. Am J Sports Med. 1997;25:402–
408.
7. Rigaud J, Labat JJ, Riant T, et al. Obturator nerve entrapment:
diagnosis and laparoscopic treatment; technical case report. Neurosurgery. 2007;61:E175.

266
8. Siwinski D. Neuropathy of the obturator nerve as a source of pain in
soccer players [Article in Polish]. Chir Narzadow Ruchu Ortop Pol.
2005;70:201–204.
9. Yang KH, Han DY, Park HW, et al. Intraarticular entrapment of the
obturator nerve in acetabular fracture. J Orthop Trauma. 2001;15:
361–363.
10. Barrick EF. Entrapment of the obturator nerve in association with a
fracture of the pelvic ring: a case report. J Bone Joint Surg Am.
1998;80:258 –261.
11. Hattori Y, Doi K, Saeki Y, et al. Obturator nerve injury associated
with femur fracture fixation detected during gracilis muscle harvesting for functioning free muscle transfer. J Reconstr Microsurg.
2004;20:21–23.
12. Rogers LR, Borkowski GP, Albers JW, et al. Obturator mononeuropathy caused by pelvic cancer: six cases. Neurology. 1993;43:
1489 –1492.
13. Redwine DB, Sharpe DR. Endometriosis of the obturator nerve: a
case report. J Reprod Med. 1990;35:434 – 435.
14. Mondelli M, Giannini F, Guazzi G, et al. Obturator neuropathy due
to obturator hernia. Muscle Nerve. 2002;26:291–292.
15. Kozlowski JM, Beal JM. Obturator hernia: an elusive diagnosis.
Arch Surg. 1977;112:1001–1002.
16. Somell A, Ljungdahl I, Spangen L. Thigh neuralgia as a symptom of
obturator hernia. Acta Chir Scand. 1968;142:457– 459.
17. Kleiner JB, Thorne RP. Obturator neuropathy caused by an aneurysm of the hypogastric artery: a case report. J Bone Joint Surg Am.
1989;71:1408 –1409.
18. Stuplich M, Hottinger AF, Stoupis C, et al. Combined femoral and
obturator neuropathy caused by synovial cyst of the hip. Muscle
Nerve. 2005;32:552–554.
19. Yukata K, Arai K, Yoshizumi Y, et al. Obturator neuropathy caused
by an acetabular labral cyst: MRI findings. AJR Am J Roentgenol.
2005;184:S112–S114.
20. Lindner A, Schulte-Mattler W, Zierz S. Postpartum obturator nerve
syndrome: case report and review of the nerve compression syndrome during pregnancy and delivery [Article in German]. Zentralbl
Gynakol. 1997;119:93–99.
21. Warfield CA. Obturator neuropathy after forceps delivery. Obstet
Gynecol. 1984;64:47S– 48S.
22. Nogajski JH, Shnier RC, Zagami AS. Postpartum obturator neuropathy. Neurology. 2004;63:2450 –2451.
23. Kopell HP, Thompson WA. Peripheral entrapment neuropathies of
the lower extremity. N Engl J Med. 1960;262:56 – 60.
24. Perry CP, Hantes JM. Diagnosis and laparoscopic repair of type I
obturator hernia in women with chronic neuralgic pain. JSLS. 2005;
9:138 –141.
25. DeHart MM, Riley LH Jr. Nerve injuries in total hip arthroplasty.
J Am Acad Orthop Surg. 1999;7:101–111.
26. Sorenson EJ, Chen JJ, Daube JR. Obturator neuropathy: causes and
outcome. Muscle Nerve. 2002;25:605– 607.
27. Busis NA. Femoral and obturator neuropathies. Neurol Clin. 1999;
17:633– 653, vii.
28. Kuuva N, Nilsson CG. A nationwide analysis of complications
associated with the tension-free vaginal tape (TVT) procedure. Acta
Obstet Gynecol Scand. 2002;81:72–77.
29. Sergent F, Sebban A, Verspyck E, et al. Pre- and postoperative
complications of TVT (tension-free vaginal tape) [Article in French].
Prog Urol. 2003;13:648 – 655.
30. Crews DA, Dohlman LE. Obturator neuropathy after multiple genitourinary procedures. Urology. 1987;29:504 –505.
31. Pellegrino MJ, Johnson EW. Bilateral obturator nerve injuries during
urologic surgery. Arch Phys Med Rehabil. 1988;69:46 – 47.
32. Bischoff C, Schonle PW. Obturator nerve injuries during intraabdominal surgery. Clin Neurol Neurosurg. 1991;93:73–76.
33. Holub Z. Obturator neuropathy after laparoscopic retroperitoneal
surgery. Int J Gynaecol Obstet. 2006;95:165–166.

Journal of Minimally Invasive Gynecology, Vol 15, No 3, May/June 2008
34. Wildt B, Gauruder-Burmester A, Rohne J, et al. Vaginal revision of
irritation of the obturator nerve within colposuspension [Article in
German]. Zentralbl Gynakol. 2006;128:41– 43.
35. Cardosi RJ, Cox CS, Hoffman MS. Postoperative neuropathies after
major pelvic surgery. Obstet Gynecol. 2002;100:240 –244.
36. Litwiller JP, Wells RE Jr, Halliwill JR, et al. Effect of lithotomy
positions on strain of the obturator and lateral femoral cutaneous
nerves. Clin Anat. 2004;17:45– 49.
37. Warner MA, Warner DO, Harper CM, et al. Lower extremity neuropathies associated with lithotomy positions. Anesthesiology. 2000;
93:938 –942.
38. Fishman JR, Moran ME, Carey RW. Obturator neuropathy after
laparoscopic pelvic lymphadenectomy. Urology. 1993;42:198 –200.
39. Kavoussi LR, Sosa E, Chandhoke P, et al. Complications of laparoscopic pelvic lymph node dissection. J Urol. 1993;149:322–325.
40. Jirsch JD, Chalk CH. Obturator neuropathy complicating elective
laparoscopic tubal occlusion. Muscle Nerve. 2007;36:104 –106.
41. Lange DJ, Trojaborg W, Rowland LP. Peripheral and cranial nerve
lesions. In: Rowland LP (ed). Merrit’s Neurology. Philadelphia:
Lippincott Williams and Wilkins; 2000.
42. Hong Y, O’Grady T, Lopresti D, et al. Diagnostic obturator nerve
block for inguinal and back pain: a recovered opinion. Pain. 1996;
67:507–509.
43. Helayel PE, da Conceicao DB, Pavei P, et al. Ultrasound-guided
obturator nerve block: a preliminary report of a case series. Reg
Anesth Pain Med. 2007;32:221–226.
44. Heywang-Kobrunner SH, Amaya B, Okoniewski M, et al. CTguided obturator nerve block for diagnosis and treatment of painful
conditions of the hip. Eur Radiol. 2001;11:1047–1053.
45. House CV, Ali KE, Bradshaw C, et al. CT-guided obturator nerve
block via the posterior approach. Skeletal Radiol. 2006;35:227–232.
46. Hildebrandt J. Relevance of nerve blocks in treating and diagnosing
low back pain–is the quality decisive? [Article in German]. Schmerz.
2001;15:474 – 483.
47. Vasilev SA. Obturator nerve injury: a review of management options. Gynecol Oncol. 1994;53:152–155.
48. Benes J. Peroperative reconstruction of the obturator nerve of the
minor pelvis [Article in Czech]. Ceska Gynekol. 1999;64:105–107.
49. Akatov OV, Dreval ON. Percutaneous radiofrequency destruction of
the obturator nerve for treatment of pain caused by coxarthrosis.
Stereotact Funct Neurosurg. 1997;69:278 –280.
50. Mukubo Y, Sato K, Kawamata M. Effective radiofrequency lesioning for obturator nerve neuropathy [Article in Japanese]. Masui.
2003;52:990 –992.
51. Kim PS, Ferrante FM. Cryoanalgesia: a novel treatment for hip
adductor spasticity and obturator neuralgia. Anesthesiology. 1998;
89:534 –536.
52. Juenemann KP, Lue TF, Schmidt RA, et al. Clinical significance of
sacral and pudendal nerve anatomy. J Urol. 1988;139:74 – 80.
53. Hough DM, Wittenberg KH, Pawlina W, et al. Chronic perineal pain
caused by pudendal nerve entrapment: anatomy and CT-guided perineural injection technique. AJR Am J Roentgenol. 2003;181:561–
567.
54. Loukas M, Louis RG Jr, Hallner B, et al. Anatomical and surgical
considerations of the sacrotuberous ligament and its relevance in
pudendal nerve entrapment syndrome. Surg Radiol Anat. 2006;28:
163–169.
55. Schraffordt SE, Tjandra JJ, Eizenberg N, et al. Anatomy of the
pudendal nerve and its terminal branches: a cadaver study. Aust N Z
J Surg. 2004;74:23–26.
56. Mahakkanukrauh P, Surin P, Vaidhayakarn P. Anatomical study of
the pudendal nerve adjacent to the sacrospinous ligament. Clin Anat.
2005;18:200 –205.
57. Moser T, Scheiber-Nogueira MC, Nogueira TS, et al. Neurological
picture: pudendal nerve compression by pelvic varices; successful
treatment with transcatheter ovarian vein embolization. J Neurol
Neurosurg Psychiatry. 2006;77:88.

Corona et al.

TVT/TOT and Pelvic Neuropathy

58. Amarenco G, Lanoe Y, Perrigot M, et al. A new canal syndrome:
compression of the pudendal nerve in Alcock’s canal or perinal
paralysis of cyclists [Article in French]. Presse Med. 1987;16:399.
59. Kiff ES, Barnes PR, Swash M. Evidence of pudendal neuropathy in
patients with perineal descent and chronic straining at stool. Gut.
1984;25:1279 –1282.
60. Snooks SJ, Swash M, Mathers SE, et al. Effect of vaginal delivery on
the pelvic floor: a 5-year follow-up. Br J Surg. 1990;77:1358 –1360.
61. Silbert PL, Dunne JW, Edis RH, et al. Bicycling induced pudendal
nerve pressure neuropathy. Clin Exp Neurol. 1991;28:191–196.
62. Kao JT, Burton D, Comstock C, et al. Pudendal nerve palsy after
femoral intramedullary nailing. J Orthop Trauma. 1993;7:58 – 63.
63. Alevizon SJ, Finan MA. Sacrospinous colpopexy: management of
postoperative pudendal nerve entrapment. Obstet Gynecol. 1996;88:
713–715.
64. Pisani R, Stubinski R, Datti R. Entrapment neuropathy of the internal
pudendal nerve: report of two cases. Scand J Urol Nephrol. 1997;
31:407– 410.
65. Andersen KV, Bovim G. Impotence and nerve entrapment in long
distance amateur cyclists. Acta Neurol Scand. 1997;95:233–240.
66. Antolak SJ Jr, Hough DM, Pawlina W, et al. Anatomical basis of
chronic pelvic pain syndrome: the ischial spine and pudendal nerve
entrapment. Med Hypotheses. 2002;59:349 –353.
67. Nehme-Schuster H, Youssef C, Roy C, et al. Alcock’s canal syndrome revealing endometriosis. Lancet. 2005;366:1238.
68. Robert R, Prat-Pradal D, Labat JJ, et al. Anatomic basis of chronic
perineal pain: role of the pudendal nerve. Surg Radiol Anat. 1998;
20:93–98.
69. Amarenco G, Cocquen-Amarenco A, Kerdraon J, et al. Perineal
neuralgia [Article in French]. Presse Med. 1991;20:71–74.
70. Labat JJ, Riant T, Robert R, et al. Diagnostic criteria for pudendal
neuralgia by pudendal nerve entrapment (Nantes criteria). Neurourol
Urodyn. 2007, September 7 [Epub ahead of print].
71. Robert R, Bensignor M, Labat JJ, et al. Perineal pain [Article in
French]. Neurochirurgie. 2004;50:533–539.
72. Benson JT, Griffis K. Pudendal neuralgia, a severe pain syndrome.
Am J Obstet Gynecol. 2005;192:1663–1668.
73. Beco J, Climov D, Bex M. Pudendal nerve decompression in perineology: a case series. BMC Surg. 2004;4:15.
74. Ochoa J. Nerve fiber pathology in acute and chronic compression. In:
Omer GE, et al (eds). Management of Peripheral Nerve Problems.
Philadelphia: WB Saunders; 1998, p. 487–501.
75. Robert R, Labat JJ, Bensignor M, et al. Decompression and transposition of the pudendal nerve in pudendal neuralgia: a randomized
controlled trial and long-term evaluation. Eur Urol. 2005;47:403–
408.
76. Shafik A, Doss SH. Pudendal canal: surgical anatomy and clinical
implications. Am Surg. 1999;65:176 –180.
77. Shafik A. Pudendal canal syndrome as a cause of vulvodynia and its
treatment by pudendal nerve decompression. Eur J Obstet Gynecol
Reprod Biol. 1998;80:215–220.
78. Shafik A. Endoscopic pudendal canal decompression for the treatment of fecal incontinence due to pudendal canal syndrome. J Laparoendosc Adv Surg Tech A. 1997;7:227–234.
79. Reitz A, Gobeaux N, Mozer P, et al. Topographic anatomy of a new
posterior approach to the pudendal nerve for stimulation. Eur Urol.
2007;51:1350 –1355.
80. Bautrant E, de Bisschop E, Vaini-Elies V, et al. Modern algorithm
for treating pudendal neuralgia: 212 cases and 104 decompressions
[Article in French]. J Gynecol Obstet Biol Reprod (Paris). 2003;32:
705–712.
81. Shafik A. Pudendal canal syndrome: description of a new syndrome
and its treatment; report of seven cases. XIII/91 Colo-proctology.
1991;13:102–109.
82. Shafik A, El Sibai O, Shafik IA, et al. Role of sacral ligament clamp
in the pudendal neuropathy (pudendal canal syndrome): results of
clamp release. Int Surg. 2007;92:54 –59.

267
83. Sato T, Nagai H. Sacral magnetic stimulation for pain relief from
pudendal neuralgia and sciatica. Dis Colon Rectum. 2002;45:280 –
282.
84. Mauillon J, Thoumas D, Leroi AM, et al. Results of pudendal nerve
neurolysis-transposition in twelve patients suffering from pudendal
neuralgia. Dis Colon Rectum. 1999;42:186 –192.
85. Possover M, Baekelandt J, Flaskamp C, et al. Laparoscopic neurolysis of the sacral plexus and the sciatic nerve for extensive endometriosis of the pelvic wall. Minim Invasive Neurosurg. 2007;50:
33–36.
86. Fultz NH, Burgio K, Diokno AC, et al. Burden of stress urinary
incontinence for community-dwelling women. Am J Obstet Gynecol.
2003;189:1275–1282.
87. Ulmsten U, Johnson P, Rezapour M. A three-year follow up of
tension free vaginal tape for surgical treatment of female stress
urinary incontinence. Br J Obstet Gynaecol. 1999;106:345–350.
88. Ulmsten U, Henriksson L, Johnson P, et al. An ambulatory surgical
procedure under local anesthesia for treatment of female urinary
incontinence. Int Urogynecol J Pelvic Floor Dysfunct. 1996;7:81–
85.
89. Delorme E. Transobturator urethral suspension: mini-invasive procedure in the treatment of stress urinary incontinence in women
[Article in French]. Prog Urol. 2001;11:1306 –1313.
90. deTayrac R, Deffieux X, Droupy S, et al. A prospective randomized
trial comparing tension-free vaginal tape and transobturator suburethral tape for surgical treatment of stress urinary incontinence. Am J
Obstet Gynecol. 2004;190:602– 608.
91. de Leval J. Novel surgical technique for the treatment of female
stress urinary incontinence: transobturator vaginal tape inside-out.
Eur Urol. 2003;44:724 –730.
92. Latthe PM, Foon R, Toozs-Hobson P. Transobturator and retropubic
tape procedures in stress urinary incontinence: a systematic review
and meta-analysis of effectiveness and complications. BJOG. 2007;
114:522–531.
93. Waltregny D, Gaspar Y, Reul O, et al. TVT-O for the treatment of
female stress urinary incontinence: results of a prospective study
after a 3-year minimum follow-up. Eur Urol. 2007;53:401– 408.
94. Vierhout ME. Severe hemorrhage complicating tension-free vaginal
tape (TVT): a case report. Int Urogynecol J Pelvic Floor Dysfunct.
2001;12:139 –140.
95. Primicerio M, De Matteis G, Montanino OM, et al. Use of the TUT
(tension-free vaginal tape) in the treatment of female urinary stress
incontinence: preliminary results [Article in Italian]. Minerva Ginecol. 1999;51:355–358.
96. Zilbert AW, Farrell SA. External iliac artery laceration during tension-free vaginal tape procedure. Int Urogynecol J Pelvic Floor
Dysfunct. 2001;12:141–143.
97. Fourie T, Cohen PL. Delayed bowel erosion by tension-free vaginal
tape (TVT). Int Urogynecol J Pelvic Floor Dysfunct. 2003;14:362–
364.
98. Geis K, Dietl J. Ilioinguinal nerve entrapment after tension-free
vaginal tape (TVT) procedure. Int Urogynecol J Pelvic Floor Dysfunct. 2002;13:136 –138.
99. Smith P, Oliveira L, Girao M, et al. Comparison of retropubic TVT,
prepubic TVT and TVT transobturator in surgical treatment of
woman with stress urinary incontinence. Int Urogynecol J Pelvic
Floor Dysfunct. 2006;17:S253.
100. Laurikainen EH. A prospective randomized trial comparing TVT and
TVT-O procedures for the treatment of the SUI: immediate outcome
and complications. Int Urogynecol J Pelvic Floor Dysfunct. 2007;
17:S104.
101. Boyles SH, Edwards R, Gregory W, et al. Complications associated
with transobturator sling procedures. Int Urogynecol J Pelvic Floor
Dysfunct. 2007;18:19 –22.
102. Riva D, Sacca V, Tonta A, et al. TVT versus TOT: a randomized
study at 1 year follow up. Int Urogynecol J Pelvic Floor Dysfunct.
2006;17:S93.

