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Purpose: We assessed the long-term efficacy, complications and patient perceptions of microsurgical denervation of the
spermatic cord in the treatment of chronic orchialgia.
Materials and Methods: Microsurgical denervation of the spermatic cord was performed on 95 testicular units in 79 men
(mean age 40.3 years, mean duration of pain 62 months, 16 bilateral) for chronic orchialgia. Conservative management failed
in all, and patients were evaluated with an extensive medical history and physical examination. To be a candidate for
microsurgical denervation of the spermatic cord each man would have responded either completely or partially to spermatic
cord block (greater than 50% decrease in pain) and had no identifiable reversible etiology. Postoperative pain rating scales
(0 to 10) were used to determine efficacy.
Results: Mean followup was 20.3 months (range 1 to 102 months) and complete, durable relief was noted in 67 (71%)
testicular units, partial relief in 17 (17%), and unchanged in 11 (12%). No patients reported worse pain. Complications
included testicular atrophy without hypogonadism in 2 patients, superficial wound infection in 2, hydrocele in 2 and an
incisional hematoma in 1.
Conclusions: Microsurgical denervation of the spermatic cord is a minimally invasive, effective and durable management
option for treatment of chronic orchialgia refractory to medical management, preserving the physiological function and
psychological role of the testes.
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C
hronic orchialgia significantly interferes with daily
activities and is often a challenging management di-
lemma for urologists. It is defined as intermittent or

constant, unilateral or bilateral testicular pain lasting for
more than 3 months.1 Nonsurgical treatments include anti-
biotics, analgesics, anti-inflammatory agents, antidepres-
sants, anticonvulsants, regional and local nerve blocks,
physical therapy, biofeedback, acupuncture and psychother-
apy. Before presenting to a urologist, many patients have
the condition for years and have been evaluated by multiple
health care providers.

Plasticity of the peripheral and central nervous systems
is believed to lead to chronic orchialgia resulting from chron-
ically up-regulated peripheral and central pain pathways.
This allows neurons in the PNS and CNS the capacity to
change their function, gene expression, chemical and recep-
tor profile, and/or structure resulting in chronic orchalgia.2

Other chronic urological pain conditions including intersti-
tial cystitis/painful bladder syndrome are thought to develop
by similar mechanisms.3 With our current understanding of
chronic pain the mechanism by which MDSC is postulated to
alleviate orchialgia is to ablate the afferent nerve pathways
contained in or on the internal spermatic veins, cremasteric
musculature, and perivasal and spermatic cord fascia.
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Management of chronic orchialgia should always proceed
conservatively with medical therapy. When the aforemen-
tioned less aggressive modalities fail, patients are often
willing to undergo surgery, even orchiectomy, for relief. Var-
ious options exist in addition to orchiectomy including epi-
didymectomy, vasovasostomy and MDSC. We report our
long-term results from June 1991 to August 2007 including
efficacy, complications and patient perceptions. We also re-
view the published reports on MDSC to treat chronic orchi-
algia (table 1).

MATERIALS AND METHODS

Patient Selection
Between June 1991 and August 2007, 79 men with 95 tes-
ticular units (16 bilateral) with chronic orchialgia under-
went MDSC. Mean patient age was 40.3 years (range 17 to
65) (table 2). This retrospective analysis includes the expe-
rience of 27 men previously reported on in 2 published
series.4,5 An additional 68 testicular units (72%) were
treated between September 1999 and August 2007. Long-
term followup was conducted by chart review, telephone
interview and mailed investigator generated nonvalidated
questionnaire.

The preoperative duration of orchialgia ranged from 5 to
252 months (mean 62) and followup was from 1 to 102
months (mean 20.3). Etiology and previous treatment were
recorded. Conservative treatment had failed in all men, and
the men were evaluated with a detailed medical history and

focused physical examination. The medical history should
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focus on previous genital infection, surgery on the spine,
scrotal contents, inguinal or pelvic areas, local trauma, other
chronic pain conditions, analgesic use and psychiatric disor-
ders. Eliciting whether secondary gain issues are present is
difficult. If these issues are suspected and the diagnostic
process fails to find a cause, mental health referral is in
order before surgery is offered. Detailed physical examina-
tion should be performed to identify the precise location of
the pain (ie testicle, cord structures including vas deferens,
epididymis). Urinalysis and semen culture when indicated
are also recommended. Duplex scrotal ultrasound was per-
formed at least once on all patients to exclude structural
abnormality including tumor, torsion, varicocele, hydrocele,
spermatocele, inguinal hernia and epididymo-orchitis. Com-
puterized tomography or MRI of the spine was performed
when a history of back pain or trauma was reported. When
no reversible cause of the pain was identified, spermatic cord
block was performed at the pubic tubercle area with 20 cc

TABLE 1. Surgical treatmen

References No. Units Mos Foll

Microsurgical denervation:
Devine and Schellhammer6 2 Not avail
Choa and Swami15 4 18.5
Levine et al4 8 16.6
Ahmed et al16,* 17 Not avail
Levine and Matkov5 27 20
Heidenreich et al17 35 31.5
Present series 95 20.3

Laparoscopic denervation:
Cadeddu et al18,† 9 25.1

Vasectomy reversal:
Shapiro and Silber10,* 6 Not avail
Myers et al11,*,‡ 32 29
Nangia et al12,*,‡ 13 18

Epididymectomy:
Davis et al1,‡ 10 Not avail
West et al19,*,‡ 16 66

Resection of genitofemoral nerve:
Ducic and Dellon20 4 6

Orchiectomy:
Davis et al1,‡

Inguinal orchiectomy 15 Not avail
Scrotal orchiectomy 9 Not avail

Yamamoto et al9 (inguinal) 4 Not avail

* Post-vasectomy pain syndrome series.
† Complete responders not characterized.
‡ Testicular units not available.

TABLE 2. Demographics

No. men 79
Mean age (range) 40.3 (17–68)
No. testicular units 95
No. bilat 16
No. unilat 63
Mean mos followup (range) 20.3 (1–102)
Mean mos preop pain 62 (5–252)
No. etiology of orchialgia (%):

Unknown 34 (43)
Vasectomy 13 (16)
Herniorrhaphy 7 (9)
Infection 7 (9)
Trauma 6 (7)
Physical straining* 5 (6)
Varicocelectomy 2 (3)
Back injury 2 (3)
Back surgery 2 (3)
Previous radiation therapy 1 (1)
* Vigorous sex, exercise, lifting.
0.5% bupivacaine. MDSC was offered only when complete or
partial (50% reduction) temporary relief of pain was re-
ported. All patients understood that the risks of the proce-
dure included failure to alleviate the pain, infection, bleed-
ing, loss of the testicle, hypogonadism and infertility. Of the
112 men referred to our facility for treatment of chronic
orchialgia 30% did not respond to the cord block and were
not offered MDSC.

Postoperative examination and verbal pain scales were
compared with preoperative findings. Responses to MDSC
were either complete, partial or none. Complete responders
rated pain 0 on a 10-point scale at latest followup. Partial
responders rated their pain at least 50% less than before
surgery. Nonresponder pain was reported as unchanged.

Procedure
MDSC was first described in 1978 by Devine and Schellham-
mer in a report on 2 men undergoing the procedure for
chronic orchialgia.6 With our approach all patients receive
general anesthesia. A low inguinal incision is made to ex-
pose the external inguinal ring. The ilioinguinal nerve is
identified typically emerging laterally from the external in-
guinal ring, and a 2 to 3 cm segment is excised and ligated
(fig. 1). The proximal end is then buried under the external
inguinal ring to decrease the risk of neuroma formation. The
spermatic cord is then elevated and brought to rest on a
5⁄8-inch Penrose drain.

An operating microscope set at 8 times magnification is
brought to the field. The anterior spermatic cord fascia is
opened for 3 to 4 cm to expose the cord contents (fig. 2).
Micro-Doppler ultrasound is used to identify the location of
arterial flow. The testicular, cremasteric, and deferential
arteries and branches are identified and secured with micro-
vessel loops. The internal spermatic veins are ligated and
divided. Electrocautery is used to divide all of the cremas-

rchialgia in the literature

No. Success (%)

Complete Partial No Relief

2 (100) 0 0
4 (100) 0 0
7 (88) 1 (12) 0

13 (76) 4 (24) 0
25 (76) 3 (9) 5 (15)
34 (96) 1 (4) 0
67 (71) 17 (17) 11 (12)

Not available 7 (78) 2 (28)

6 (100) 0 0
27 (84) Not available 5 (16)
9 (69) 4 (31) 0

1 (10) 9 (90) Not available
Not available 14 (88) Not available

4 (100) 0 0

11 (73) 4 (27) 0
5 (55) 3 (33) 1 (22)
3 (75) 1 (25) 0
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teric musculature and spermatic cord fascia. Several lym-



MICROSURGICAL DENERVATION OF SPERMATIC CORD FOR CHRONIC ORCHIALGIA 951
phatics are also spared as this is believed to prevent hydro-
cele formation (fig. 3).

In men who have not undergone vasectomy the vas de-
ferens is preserved to prevent epididymal congestion, which
is thought to contribute to post-vasectomy pain syndrome. In
this circumstance the vas is stripped of the fascial covered
outer layer to ablate afferent nerve pathways carrying po-
tentially noxious stimuli. In those who underwent prior va-
sectomy the vas is divided again to ensure that any neural
fibers within and on the vas are destroyed. The cord is placed
back into its original position and 10 cc 0.5% bupivicaine
without epinephrine is injected into the wound, which is
closed in layers. Before closure pulsatile flow within the
preserved arteries is checked with the micro-Doppler. If poor
flow due to spasm is noted then topical papaverine is applied
to the vessel surface to encourage vasodilation.

RESULTS

Complete pain relief was noted in 67 (71%) testicular units,
partial relief in 17 (17%) and pain was unchanged in 11
(12%). On average pain reduction in partial responders was
57% less (p � �0.001, CI 3.579–6.135, SD 2.21) where the

FIG. 1. Isolation of ilioinguinal nerve
FIG. 2. Dissection of spermatic cord. Preparing to divide spermatic
cord fascia.
mean preoperative pain was 7 and the mean postoperative
pain was 3 on the 10-point scale. No patients reported worse
pain. Etiology was unknown in 34 (43%) patients, vasectomy
in 13 (16%), herniorrhaphy in 7 (9%), infection in 7 (9%),
trauma in 6 (7%), physical straining in 5 (6%), varicocelec-
tomy in 2 (3%), back injury in 2 (3%), back surgery in 2 (3%)
and previous radiation therapy in 1 (1%) (table 2).

Complications included testicular atrophy in 2 (3%) pa-
tients, superficial wound infection in 2 (3%) which responded
to oral antibiotics and local wound care, hydrocele in 2 (3%)
which resolved in 6 months in 1 (the other patient did not
require further treatment), a seroma that drained sponta-
neously in 1 (1%) and an incisional hematoma in 1 (1%).
There were no complaints of hypoesthesia or hyperesthesia
of the scrotum, penile shaft, inguinal or medial thigh skin.
There were also no clinical complaints from the 2 men who
had testicular atrophy and they were free of orchialgia.
Interestingly both men had a history of inguinal surgery.

DISCUSSION

Chronic orchialgia impacts quality of life profoundly such
that after failure of medical management men are often
willing to undergo orchiectomy for relief, risking hypogonad-
ism and psychological distress. Urologists are left with a
variety of surgical options with limited published informa-
tion to guide their treatment recommendations (table 1). In
addition, specific guidelines as to what procedure is indi-
cated for a particular presentation are lacking. Patients may
present with diffuse pain involving the testicle, epididymis
and cord structures or possibly just the epididymis for ex-
ample. No procedure has been reported to be routinely suc-
cessful for any type of orchialgia. Our goal was to evaluate
our single center experience with MDSC in men with diffuse
testicular pain with or without epididymal pain.

Chronic pain follows chronic respiratory disorders as the
most common reason to visit a doctor. Progress in the un-
derstanding of the mechanisms of chronic pain and its treat-
ment are slowly evolving. It is now recognized that chronic
orchialgia is another condition in the spectrum of chronic
pain syndromes, such as interstitial cystitis, that are diffi-

FIG. 3. Completed dissection of cremasteric artery, lymphatics, in-
ternal spermatic artery, vas deferens (top to bottom).
cult to manage.7 Once thought of as static the PNS and CNS
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are involved in the wind-up phenomenon of chronic pain.
Plasticity of the nervous system has a central role where
repeated noxious stimulation of the nociceptors in the pe-
riphery results in permanent changes in the PNS and CNS.2

Nociceptors and their neurons display a phenomenon
known as sensitization following repeated stimulation. In
the PNS the neurons undergo modulation which results in a
decreased threshold for depolarization, increased frequency
of response and a decreased response latency time. After a
while they can begin to fire spontaneously.7

In the CNS similar processes as in the periphery occur
leading to phenotypic changes including up-regulating in-
tracellular cascade components and N-methyl-D-aspartate
receptors. Even neurons adjacent to those involved in re-
sponding to the painful stimulus begin to fire on their own.7

The logic behind MDSC is that by removing the afferent
nerve stimulus, the changes in the PNS and CNS can be
down-regulated and the chronic pain stops. It is postulated
that the 12% (11) of testicular units in our series that did not
respond to surgery did so due to permanently up-regulated
processes in the CNS despite having a satisfactory tempo-
rary response to the spermatic cord block. A recent series of
11 men treated with modified MDSC reported an increased
rate of local hypersensitivity which may be due to preserva-
tion of the ilioinguinal nerve in this series.8 This nerve is
routinely divided in our series and there have been no re-
ports of local hypersensitivity. Pudendal nerve entrapment
may also be responsible for persistent pain after MDSC but
typically these cases do not respond to the anterior sper-
matic cord block. More complex and centrally located pathol-
ogies may also be responsible for the pain, such as muscu-
loskeletal injury, particularly of the lumbosacral region. For
this reason preoperative lower spinal cord MRI is performed
on our patients if the history and physical examination
suggest lower back pain or disc disease.

With this logic orchiectomy, especially by the inguinal
approach, would theoretically be efficacious in ablating the
afferent nerve stimulus. However, numerous studies show
variable success rates. Davis et al reported a success rate of
74% in a small series of 15 (table 1).1 Another small series by
Yamamoto et al shows 3 of 4 patients having complete suc-
cess during an unspecified followup period.9 Given that
there are limited studies demonstrating success with orchi-
ectomy and risks of physiological and psychological damage,
we believe that this procedure should be the last resort for
chronic orchialgia, especially when there is a less surgically
ablative alternative such as MDSC which preserves the
testicle and has similar or better rates of success.

Epididymectomy has also been performed for chronic or-
chialgia with variable success. In our practice it is reserved
for patients whose pain localizes strictly to the epididymis
on history and physical examination. Most commonly this
occurs following vasectomy in which obstructive epididymi-
tis develops. Complete success rates for epididymectomy are
low (table 1). All studies listed in this report except 1 do not
mention followup duration. Vasectomy reversal for pre-
sumed post-vasectomy pain syndrome also has variable suc-
cess rates and defeats the original intention of the patient to
be sterile.10–12 In the current study 13 testicular units were
available for analysis where vasectomy was the etiology of
orchialgia. These numbers are few but given the success of

MDSC for chronic orchialgia, vasectomy reversal would be
more appropriately offered to those men desiring renewed
fertility and alleviation of orchialgia.

Other less studied surgical treatments for chronic orchi-
algia in the literature include laparoscopic denervation of
the spermatic cord, which may fail to identify all neural
conduits of pain coming from the testicle. In addition, divid-
ing these nerves within the abdomen or pelvis may result in
sensory loss to areas outside of the testicle and scrotal con-
tents.

In this series medical therapy had failed in our patients
including trials of antibiotics, nonsteroidal anti-inflamma-
tory drugs and/or narcotic analgesics before referral to our
clinic. Most patients experienced treatment failure includ-
ing antidepressants and anticonvulsants before surgery.
Also many had sought relief with alternative medical ther-
apy including regional nerve blocks, physical therapy, myo-
fascial release, biofeedback, psychotherapy or acupuncture.
A recent report in the literature suggested that medical
management of idiopathic chronic orchialgia (specifically not
related to vasectomy) can be successful with antidepressants
or anticonvulsants.13 However, the series has a short
3-month followup, few participants and fails to mention the
side effects of these medications as well as whether these
men could ultimately stop treatment without recurrence of
pain.

Weaknesses of this report include a retrospective design
and the absence of a validated questionnaire. We are un-
aware of such an instrument for this indication. Other faults
include selection bias as patients were referred either by
other physicians or self-referred. In addition, the lack of an
objective end point in assessing pain continues to plague
studies assessing success of various treatments. The use of a
verbal pain rating scale in this study has been criticized.
However, studies have demonstrated that the simple verbal
rating scale correlates well with the visual analog scale for
pain, particularly when the primary language for the subject
was the same as the questionnaire.14 We now use a visual
analog scale for assessment of preoperative pain for new
patients and of postoperative pain in all patients at fol-
lowup.

Clearly there is not a defined surgical algorithm for de-
fining which modality for treating orchialgia is best suited
for a respective etiology. MDSC appears to work well for all
etiologies but is not successful in every case. Chronic pain
remains a dilemma and as further research provides insight
into the mechanisms, new treatments will presumably
emerge. In the meantime MDSC appears to be a reasonable
approach to rid the pain and spare the testicle. Other ben-
efits may include stopping chronic drug use, and resumption
of daily living activities as well as work, sex and exercise,
which are frequently either compromised or eliminated due
to the pain.

CONCLUSIONS

MDSC is a minimally invasive, effective and durable man-
agement option for chronic orchialgia refractory to medical
management. The success rate is acceptable allowing pa-
tients to get off chronic medications, complications are rare,
and the testicle is preserved benefiting the patient physio-

logically and psychologically.
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Abbreviations and Acronyms

CNS � central nervous system
MDSC � microsurgical denervation of the

spermatic cord
MRI � magnetic resonance imaging
PNS � peripheral nervous system
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