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To assesses the efficacy of ultrasound-guided targeted cryoablation (UTC) of the perispermatic
cord as a salvage treatment for patients who failed microsurgical denervation of the spermatic

Retrospective review of 279 cases (221 patients: 58 bilateral) undergoing UTC between Novem-
ber 2012 and July 2016, performed by 2 fellowship trained microsurgeons. UTC was performed
using a 16-gauge cryo needle (Endocare, HealthTronics, Austin, TX). Branches of the genitofe-
moral, ilioinguinal, and inferior hypogastric nerves were cryoablated medial and lateral to the
spermatic cord at the level of the external inguinal ring. Level of pain was measured preoperatively
and postoperatively using the visual analog scale and Pain Index Questionnaire-6 (QualityMetric

Median age was 43 years, operative duration 20 minutes, and postoperative follow-up 36 months
(24-60). Subjective visual analog scale outcomes: 75% significant reduction in ain (11% complete
resolution and 64% >50% reduction in pain). Objective Pain Index Questionnaire-6 outcomes:
53% significant reduction at 1 month (279 cases), 55% at 3 month (279 cases), 60% at 6 month
(279 cases), 63% at 1 year (279 cases), 65% at 2 years (275 cases), 64% at 3 years (232 cases),
59% at 4 years (128 cases) and 64% at 5 years (53 cases) post-op. Complications: 2 wound infec-

OBJECTIVE
cord.
METHODS
Inc., Lincoln, RI).
RESULTS
tions, 4 penile pain cases (resolved in a few months).
CONCLUSION

UTC of the perispermatic cord is a safe potential treatment option for the salvage management of
persistent chronic scrotal pain in patients who have failed microsurgical denervation of the sper-

matic cord. UROLOGY 130: 181—185, 2019. © 2019 Elsevier Inc.

hronic scrotal pain (CSP) syndrome or chronic
orchialgia (CO) is a common condition in urol-
ogy that causes significant negative impact on
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patient quality of life."” These patients represent a manage-
ment dilemma with limited treatment options with patients
with chronic pain persisting after appropriate treatment
requiring a different approach focussing on pain manage-
ment often resulting in the long-term administration of
narcotic pain relief drugs prescribed and administered under
the care of a licensed physician. CSP is defined as intermit-
tent or constant pain of varying degree in one or both tes-
ticles for a duration of at least 3 months with a significant
impact on quality of life.”” This pain may be a result of
prior vasectomy, inguinal hernia surgery, scrotal surgery,
and recurrent epididymitis or may be idiopathic.’"’
Evidence based literature and clinical practice guide-
lines on management of CSP are limited resulting in scant
recommendations for treatment of, or corrective proce-
dures for the condition. Currently, an estimated 100,000
men are affected by CSP and the number is expected to
continue to rise.' >’
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0090-4295


http://crossmark.crossref.org/dialog/?doi=10.1016/j.urology.2019.04.027&domain=pdf
mailto:sijojp@gmail.com
https://dx.doi.org/10.1016/j.urology.2019.04.027

The paucity of treatment options for these patients
often leads them to seek treatment from multiple urolo-
gists in succession, resulting in patients seeing an average
of 4.5 urologists seeking treatment for the condition.*

The pathophysiology of CSP is poorly understood. The
afferent innervation of the testis and epididymis, fibers
carried in the genital branch of the genitofemoral nerve,
and the ilioinguinal nerve have been described as possible
origins."” A recent study by Parekattil et al'® compared
spermatic cord biopsies in men with CSP vs men with no
diagnosis of CSP (nonpain controls). Three groups of
nerve fibers were identified as the possible sources of pain
indicating that the cause of the CSP is neurologic in ori-
gin. The nerves identified as potential causal sources of
the pain associated with CSP were located in the cremas-
teric muscle fibers, perivasal tissue, and the posterior cord
lipomatous tissues. Parekattil identified and named this
group of nerves the “trifecta nerve complex” in the litera-
ture. These nerves were noted to have significant waller-
ian degeneration, approximately 84% in men with CSP,
vs nonpain controls demonstrating 20% wallerian degen-
eration (P= .0008).'° This hypothesis was further sup-
ported by the study by Oka et al who collected spermatic
cords from 11 men undergoing orchiectomy and also biop-
sied a third of the spermatic fascia from 36 men undergo-
ing microsurgical varicocelectomy and found that of the
nerves, 50% were identified near the vas deferens and
20% in the spermatic fascia'’ although they do not
describe the posterior lipomatous tissue that Parekattil
mentioned.

We believe that a small cohort of men may actually
have some genetic defect that predisposes them to Waller-
ian degeneration in some of their peripheral nerves and
then there may be some traumatic or instigating event
such as a vasectomy or hernia repair that then hyperacti-
vates these nerves.'® A type of 2-hit theory. This may
explain how we have also found such similar degeneration
in men with sports injuries and also men with idiopathic
pain.16

Microsurgical denervation of the spermatic cord
(MDSC) is one treatment option for men with CSP who
have failed conservative treatment options. This tech-
nique was first described by Devine et al in 1978 on
2 patients.” The first large series reported on 95 testicular
units in 79 patients with a pain-free success rate of 71%
and pain reduction in 88% of patients." Our group has
also reported significant pain reduction in 86% of patients
who underwent robotic assisted targeted MDSC."®

There are a number of men who do not respond favor-
ably to MDSC. For these men, there are more aggresive
treatment options such as orchiectomy or epididymec-
tomy. Orchiectomy has demonstrated varying results.
Davis et al’ demonstrated that inguinal orchiectomy
relieved the pain in 73% of men when compared with
55% of men who underwent scrotal orchiectomy for
postvasectomy pain syndrome. Chen et al performed epi-
didymectomy to treat CO with a 50% success rate.” Com-
plications to orchiectomy or epididymectomy performed
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Figure 1. Anatomical dissection image showing the medial
and lateral nerve plexuses which are derived from nerve
fibers from the ilioinguinal, genito-femoral, and inferior
hypogastric nerves. (Color version available online.)

through the use of either modality include the develop-
ment of neurologic pain, or what has become known in
the everyday vernacular as “phantom pain” of which the
causal mechanism is not well or widely known/studied. A
study by Puhse et al reported that 53% of 238 postorchiec-
tomy patients reported some kind of phantom pain experi-
ence. Approximately 25% of postorchiectomy patients
experience some form of the phantom testis phenome-
non'?. Nonpainful phantom sensations accounted for
64% of the phantom testis experiences, while male gonad
hallucinations accounted for the remainng 36%."”

Cryoablation has been previously used for peripheral
nerve ablation.””*' One possibility for the failure in pain
relief after MDSC may be that there are residual nerves
around the spermatic cord that are causing the persistent
pain. Prior cadaver dissection studies have shown a medial
and lateral plexus of nerves outside the spermatic cord as
the cord exits the external inguinal ring'® as shown in
Figure 1. Proximal dissection of these nerve plexuses
revealed nerve fiber contributions from the ilioinguinal
nerve, genitofemoral nerve and inferior hypogastric
nerves in both the medial and lateral plexi. This may
explain why many men who fail MDSC seem to get tem-
porary relief in pain after a spermatic cord block. Targeted
percutaneous cryoablation of these nerves may be a poten-
tial treatment option for these MDSC failure cases. Cry-
oablation is a minimally-invasive organ sparing option
that affords a less invasive intervention option when com-
pared with a radical orchiectomy or epididymectomy. This
study presents outcomes for the treatment of CSP with
ultrasound-guided targeted perispermatic cord cryoabla-
tion (UTC) in men who have persistent pain after
MDSC.

METHODS

Patient Selection

Between November 2012 and July 2016, 279 procedures were
performed on 221 patients (58 bilateral cases). All patients
underwent UTC by 2 fellowship trained microsurgeons. The
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median age was 43 years (16-77). All patients reported persistent
pain after undergoing a prior MDSC and had transient pain
relief after a spermatic cord block. Pain relief was defined as
greater than 50% reduction in pain for at least a few hours. Prior
to MDSC all patients underwent a thorough evaluation includ-
ing a detailed physical examination to identify the precise loca-
tion of the persistent pain. Scrotal ultrasound was performed at
least once on all patients to exclude structural abnormality
including tumor, torsion, varicocele, hydrocele, spermatocele,
inguinal hernia, and epididymo-orchitis. Computerized tomogra-
phy of the abdomen was performed when a history of back pain
or trauma was reported, or any other reason for concerns regard-
ing the possible existence of intrabdominal pathology as a cause
of referred pain. Persistence of significant pain for >3 months
after MDSC was a selection criterion for UTC. One hundred
and ninety-seven patients had been previously treated with
MDSC by the authors, 24 had been referred to our center after
failed MDSC done at other centers. If MDSC was performed at
a different center, the surgical operative report of the prior pro-
cedure was reviewed to understand the technique that was uti-
lized. However, there did seem to be a wide variation in terms of
what surgeons describe as an MDSC.

QOur center is more of a referral center for CO. Thus, almost
all the patients have had extensive imaging in terms of scrotal u/
s and CT abdomen prior to coming to our center to rule out any
other causes of the pain. Most have failed conservative treat-
ment options such as: antibiotics, anti-inflammatories, physical
therapy, and acupuncture. We only perform UTC on patients
that have had a temporary relief in pain to a nerve block in that
area.

Cryoablation was not used for any patients in lieu of MDSC.
MDSC was first attempted since we are ligating fewer nerves and
get a higher success rate prior to ablating more external nerves
in the UTC approach. Performing UTC prior to MDSC may
create more scarring in the perispermatic cord areas making
MDSC technically more challenging. Our center utilizes a tar-
geted MDSC technique.”®

The authors have not changed the surgical technique for
MDSC based on the failures. We have had good published out-
comes with targeted MDSC and feel that ligating as few nerves
as possible and preserving the spermatic cord as much as possible
is beneficial to the patients in terms of decreasing complications
from MDSC such as testicular atrophy, hydrocele, and seroma
formation. Cryoablation then becomes a good more aggressive
ablation of nerves in select patient cases who fail MDSC.

The level of pain participants experienced was assessed preop-
eratively and postoperatively using 2 assessment tools: the sub-
jective visual analog scale and a quantitative, objective,
standardized, and externally validated pain assessment tool
(PIQ-6, QualityMetric Inc., Lincoln, RI).

Procedure

All UTC procedures were performed under MAC anesthesia.
Patients were placed in supine position. The inguinal and genital
regions were prepped and draped. A 30 cc mixture of 1% lido-
caine, 25% bupivacaine, and 4 mg dexamethasone was injected
into the perispermatic cord areas (medial and lateral to the sper-
matic cord at the external inguinal ring). An ultrasound probe
was then used to identify the spermatic cord at the external
inguinal ring. The Endocare 1.7mm PerCryo cryoprobe was
placed medial and then lateral to the spermatic cord at the level
of external inguinal ring (Fig. 1 and 2). These 2 areas contain
nerve branches of the ilioinguinal, genitofemoral, and inferior
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Figure 2. The cryo probe is placed lateral to the right sper-
matic cord as it exits from the external inguinal ring under
real-time ultrasound guidance. Ultrasound’s images during
cryoablation: (A) right spermatic cord prior to cryoablation,
(B) Image showing the ice ball forming lateral to the sper-
matic cord, and (C) Image of the spermatic cord just after
cryoablation with the iceball still present medial to the cord.
(Color version available online.)

hypogastric nerves based on work by Terkawi et al*” and cadaver
dissections we have performed previously.'® Argon gas is used as
the cooling agent to achieve —160 degree Fahrenheit tempera-
tures at the probe tip. Two freeze cycles of 90 seconds each with
a passive thaw cycle in between are used for the treatment. A
1.5 cm ice ball is created medial and lateral to the spermatic
cord under real-time ultrasound (with doppler flow guidance) up
to the edge of the cord, but not extending into the cord (Fig. 2).
The ultrasound imaging is used to ensure that the vascular blood
flow in the spermatic cord is not compromised in any way. A
spacer agent (Allogen, Cygnex Inc., Orlando, FL) is injected in
the area between the medial side of the spermatic cord and the
penile corporal bodies to prevent any inadvertent injury to the
penile nerves. We utilize 1 mL of Allogen in 3 cc of injectable
normal saline. The surgical assistant pulls the penis away from
the spermatic cord being treated and concomitantly pulls on the
ipsilateral testicle to elevate the spermatic cord that is being tar-
geted. This allows for better visualization of the spermatic cord
and ensures that the cryo probes are away from the penis. The
iceball is formed at the tip of the cryo probe. Thus pannus size
only affects the depth that the needle has to be inserted for the
procedure. In obese patients, the needle is advanced greater than
4 cm depth till the needle tip is 1 cm lateral or medial to the
spermatic cord.

RESULTS

The median operative duration was 20 minutes. Median dura-
tion of pain prior to the procedure was 6 years (range 1-52). Fol-
low-up was performed at 1 month, 3 months, 6 months, 1 year,
2 years, 3 years, 4 years, and 5 years postoperatively. Median fol-
low-up was 36 months (24-60 months). Etiology of pain in this
cohort and outcomes are illustrated in Figure 3.
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Figure 3. Etiology of pain and outcomes based on etiology.

Subjective visual analog scale patient pain outcomes were
75% of patients reported a significant reduction in pain (> 50%
improvement). Of the 75% reporting a reduction, 11% reported
a complete resolution of pain. There were no significant differen-
ces in outcome based on etiology.

Objective Pain Index Questionnaire (PIQ-6) outcomes: 53%
significant reduction at 1 month (279 cases), 55% at 3 month
(279 cases), 60% at 6 month (279 cases), 63% at 1 year (279
cases), 65% at 2 years (275 cases), 64% at 3 years (232 cases),
59% at 4 years (128 cases) and 64% at 5 years (53 cases) post-op.
The data collected were analyzed using analysis of variance
(ANOVA) for pairwise comparisons (paired samples) of each
patient’s reported pain levels as indicated by the PIQ-6 before the
procedure, to the patient’s reported pain levels as indicated by a
readministration of the PIQ-6 measure at the 1 month, 6 month,
1 year, 2 year, 3 year, 4 year, and 5 year postoperative time marks
(Supplementary Tables 1 and 2). With a total of 279 total cases
included in the analyses, results indicate a statistically significant
decrease in pain between preintervention and 1 month postinter-
vention (P<.000), as well as between preintervention and 3
month postintervention (P<.000), 6 month postintervention
(P<.000), 1 year postintervention (P<.000), 2 year postinterven-
tion (P <.000), 3 year postintervention (P<.000), 4 year postin-
tervention (P<.000), and 5 year postintervention (P<.000).

These results indicate a profound decrease in the amount of
pain reported between the preintervention mark and all postin-
tervention marks up to and including the fifth year. This demon-
strates that patients outcomes of this procedure are highly
significant both statistically, as well as to the reported quality of
life of the individual patients. While there is an indisputable
link between the cryoablation procedure and mitigating patient’s
reported pain levels, it should be noted that after a period of
3 years, the data suggests that there is, on average, an increase in
reported pain levels. However, the level of pain reported never
nears preoperative levels and is only slightly higher at the 5-year
postintervention period. Supplementary Table lalso shows that
there was some drop off in the sample size beyond 3 years, but
this was primarily due to the fact that these were patients that
had their procedure done more recently and we do not have fol-
low-up of that duration on these patients. Extensive follow-up
using email, spouse email, phone, work phone, spouse phone
and mailing address was utilized to obtain as complete data as
possible.

Complications

Complications included 2 patients who developed a wound
infection which responded to antibiotics. Four patients
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developed penile pain (1 resolved with nonsteroidal anti-inflam-
matory drugs, 2 patients had persistent pain for a few months
and 1 patient did not have follow-up). Initially we had 4 patients
in our first 20 cases that developed some penile pain. After our
first 20 cases, all the following patients received the spacer and
we have not had any further incidence of penile pain.

DISCUSSION

CSP continues to be a management dilemma for urolo-
gists with scant options for effective treatment or surgi-
cal intervention. CSP is described as intermittent or
continuous testicular andfor groin pain of variable
intensity, of at least 3 months duration, in the absence
of objective organic findings, that interferes with the
patient’s quality of life.”” Current treatment algorithms
are limited to options of conservative management,
diagnostic cord blocks, pulsed radiofrequency, vasec-
tomy reversal for those with postvasectomy pain,
MDSC, epididymectomy, and orchiectomy. MDSC is
one treatment option for patients with CSP refractory
to medical management. Marconi et al achieved a 92%
significant reduction in pain in 50 patients with
MDSC.** Other groups have also found similar findings;
however, a small percentage of patient’s report
experiencing persistent pain after MDSC. Strom et al'
reported a 12% failure rate in their cohort receiving
this treatment, and Oliveria et al®’ reported a 10% fail-
ure rate in a multi-institutional study. These patients
currently have limited treatment options such as epidi-
dymectomy or orchiectomy. Costabile et al observed
that 80% of their patients continued to have significant
CSP after orchiectomy indicating that the radical pro-
cedure may or may not be effective in a large number
of cases. The goal of the current research was to evalu-
ate an alternative treatment for this group of patients
using cryoablation of the perispermatic cord tissues.

As the etiology of CO is not well understood, and
hypersensitivity or irritation of the nerves that innervate
the spermatic cord is the leading contemporary theory as
to the origin of CSP, a common sense approach to treat-
ment includes denervation of the spermatic cord. Any
type of injury including infection, trauma, torsion, varico-
cele, hydrocele, scrotal surgery, or inguinal surgery can
trigger an inflammatory response in the peripheral nerve
fibers in this area.'® Parekattil et al'® found through tissue
biopsy, that a large percentage of cases of CSP present
with significant Wallerian degeneration in specific nerve
fibers within the spermatic cord. There were 3 primary
areas for these abnormal levels of Wallerian degeneration
including (1) the cremasteric muscle fibers, (2) the peri-
vasal tissues and vasal sheath, (3) the posterior lipomatous
tissues.'® The transection of these nerve fibers could be
the anatomic basis for the success of MDSC in treatment
of CO. Further, there may be persistent nerves with
abnormal Wallerian degeneration around the spermatic
cord in cases where MDSC provides less than ideal
reported levels of pain relief. If this assertion is accurate,
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cryoablation of these tissues may provide an effective sur-
gical intervention for these patients.

The data generated by the current study demonstrates
promising results suggesting that cryoablation of the
perispermatic cord tissues may provide high levels of
pain relief in patients with persistent CSP after MDSC.
Further, UTC appears to demonstrate increased efficacy
over time. Given the other alternative options which
consist predominantly of extirpative surgery (epididy-
mectomy or orchiectomy) for managing these patients,
cryoablation should be considered a viable and effective
treatment for CSP prior to implementation of more
aggressive approaches.

We perform a cord block prior to the cryo to ensure
that these patients still respond to some local nerve deac-
tivation. This would indicate that these patients likely
still have some sort of local nerve problem. We have had
success with this technique in MDSC cases that were per-
formed by various surgeons with different techniques. The
outcomes did not seem to differ based on the technique of

MDSC that was utilized.

LIMITATIONS

Limitations of our study include the fact that the study
design is retrospective as opposed to prospective. Many of
our patients are referred to our center from a long distance
for chronic pain and may have developed pain from a
prior procedure (such as vasectomy, hernia repair, abdom-
inal surgery, etc.). Most of these patients are very reluc-
tant to enroll in control trials. We are in the process of
trying to setup such trials as this would be very useful.
However, patient compliance and enrollment are a real
issue in this patient population.

CONCLUSION

Ultrasound-guided targeted microcryoablation of the peri-
spermatic cord is a safe and potentially viable treatment
option for the salvage management of persistent chronic
scrotal content pain in patients after MDSC.

SUPPLEMENTARY MATERIALS

Supplementary material associated with this article can
be found in the online version at https://doi.org/10.1016/
j.urology.2019.04.027.
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