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Every surgeon wants to provide the
best possible care to each patient



Inguinal Hernia

* Annual repairs: 20M worldwide,
~ 800,000 in US
 Recurrence in 2 %

 Significant pain in 6 - 8%



Goal of modern inguinal
hernia repair

Reduction of the rate of recurrence
and chronic pain to less than 0.5%



All Repairs Can Cause Pain

Anterior techniques have more direct
exposure to nerves

Lap techniques have indirect exposure to
nerves

The problem preceded mesh and tissue
repairs may cause pain

All techniques can be optimized to
minimize pain

Function of the denominator: more usage
= more patients with pain






Causes of Chronic Pain

Nociceptive: inflammation, meshoma
Neuropathic: nerve injury, scarring
Somatic/ Visceral

Overlap of symptoms / signs

Psychological, social, genetic factors



Nociceptive pain

* Activation of
nociceptors by
nociceptive material
produced by Tissue
Injury/Inflammation

 Mediated by A-delta
and C-fibers and
perceived as aching,
squeezing, stabbing or
throbbing pain

PK Amid. Mastery of Surgery. 2011



Amid PK. Arch Surg 2004



Problem of Mesh/Approach?
Pain: Function of Denominator

TABLE |

Site

Pain

Sensory
change

Paint of
tendameass

Hip joint
movement

Traatment

Ganitafemoral
Entrapment

Postarior abdominal
wall, inguinal or
femoral region

Groin, scrotum, up-
par thigh

Hyparalgesia In dis-
tribution of narve

=+ Imternal inguinal
ring

Hyparaxtansion ar
rotation of hip in-
cregsas pain

Excizion of portion
of main trunk of
genltofamoral
nerva

Clinical Differentlation of Genltofemoral and
lloinguinal Meuralgia®

llininguinal
Enirapment

hadial to anteropos-
terior iliac spina

Groin, scrotum,
back

Hypoasthasia or hy-
palgesia in ingui-
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rotation, axten-
sion of hip

Merve block, neurg-
lysis, nauractomy

* This clinical differentiation can ba difficult, inaccurate, and

misleading [ #].

Volume 185, June 1988



Neuropathic pain

« Caused by Direct Nerve Injury
« Characterized by:
- Inguinodynia: Groin Pain
- Radiation to the scrotum/femoral triangle
- Paresthesia
- Allodynia
- Hyperpathia
- Hyperalgesia
- Hyperesthesia
- Hypoesthesia
- Positive Tinel’ s sign
International Association for the Study of Pain ( IASP)



Pathophysiology of Neuropathic Pain

Mechanical Structural

Pictures from PK Amid, DC Chen



Anterior Nerves: Inguinal Canal



Traumatic neuroma after anterior repair




Nerve entrapment: Suture after Shouldice

O



Nerve entrapment: Anterior Mesh Repair



Posterior Nerves: Inguinal



Nerves at Risk in MIS Inguinal
Hernia Repair: No Fixation

 Genital Branch of Genitofemoral Nerve
* Femoral Branch of Genitofemoral Nerve

 Lateral Femoral Cutaneous Nerve
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Two Compartments of the

Preperitoneal Space
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Figure 3. Diagrammatic representation of a parasagittal (A) and horizontal (B) section of the anterior abdominal wall through the area
of the secondary internal inguinal ring. The term loose fissile plane belongs to Fowler and stands for areolar extraperitoneal tissue.
(Redrawn from: Fowler R. The applied surgical anatomy of the peritoneal fascia of the groin and the “secondary” internal inguinal ring.
Aust N Z J Surg 1975;45:8-14, with permission.)
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Neuropathy from overdissection or mesh contact



Nerves at Risk in Laparoscopic
Inguinal Hernia Repair: Fixation
Genital Branch of Genitofemoral Nerve
Femoral Branch of Genitofemoral Nerve
Lateral Femoral Cutaneous Nerve
lliohypogastric Nerve

llioinguinal Nerve






Neuropathy from closure of defects

Courtesy of Eduardo Parra



Robotic Entrapment Neuropathy






Decision Making: Mechanism

Treatment Requires:
* Understanding of the Causes of Pain
* Understanding of Groin Neuroanatomy

* Understanding of the Technical
Aspects of the Initial Operation

* Tailored Approach: Open, Endo, Robot



Types of Inguinal Hernia Repair

Tissue repairs :

Bassini...McVay...Shouldice...Desarda

Mesh in front of transversalis fascia: Lichtenstein

Mesh repairs:

Mesh in preperitoneal space:

Open

MIS Lap/ Robo

Mesh in both places: Plug/PHS/UHS/TIPP



Diagnostic Evaluation

* Review All Operative Reports

* Ultrasound: recurrence, lipoma, abscess,
mass, seroma, hematoma, ischemia

« CT/MRI to rule out meshoma, alternate
pathologies

 MR-neurography (has false negatives)

* Interventional Injections, Blocks, Ablation
* Recent: Pre/Post-op Quantitative Testing
 Dermatomal Mapping






Cross-Sectional Imaging: Meshoma



Decision Making: Mapping

Determine Likely Nerves Involved

Distinguish Dermatomal Neuropathic
Distribution from Localized
Nociceptive Pain: Nerves/Mesh/Both

Tailored Approach: Selective versus
Triple, Open versus Endoscopic

Assess Patient Reliability









Treatment of Chronic Pain

Standardized algorithm
Multidisciplinary

Expectant management in most pts.
Pharmacologic, behavioral therapies
Interventional: Nerve blocks, ablation

Operative: neuropathic pain, meshoma



Pain after repair of inguinal hernia
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New York Algorithm, Lange et al. Hernia. 2014



First Line Treatment Options

Analgesics
Limited Narcotics
+/- Lidocaine Patches

Neuropathic Meds: Gabapentin,
Pregabalin, Atypical Antidepressants

Physical Therapy

Nerve Blocks: Local anesthetic/ steroid



Surgically Correctable Problems

 Recurrence
* Neuropathic:
- Selective versus Triple Neurectomy
- Open/ Open Extended versus Lap
 Meshoma: Open, Lap/ Robotic, Both
* Orchialgia:
- Open versus Lap/Robotic
- Neurectomy versus orchiectomy



Selective Neurectomy: Open

Picture from PK Amid, DC Chen



Selective Neurectomy: MIS

Picture from PK Amid, DC Chen



Operative Neurectomy Series

Starling
Amid
Madura
Giger
Loos

Zacest

Yr n Efficacy Operation
1994 340 95% 2-stage Triple N
2004 225 95% 1-stage Triple N
2004 100 97% 1-stage Triple N
2009 39 69% Lap Selective N
2010 54 76% Selective N
2010 26 67% Selective N

Chen et al. JAMA Surgery 2013



Technique of Triple Neurectomy:
llioinguinal Nerve

Pictures from PK Amid, DC Chen



Technique of Triple Neurectomy:
lliohypogastric Nerve

Pictures from PK Amid, DC Chen



Technique of Triple Neurectomy:
Genital Nerve

Pictures from PK Amid, DC Chen



Extended Open: Preperitoneal GFN

Amid, JACS 2011




Triple Neurectomy Approaches

* Open anterior
- Scarred field
* Difficult nerve identification / access
- Potential to disrupt repair, create new injury



Triple Neurectomy Approaches

 Open anterior
 Scarred field

 Difficult nerve identification / access
* Potential to disrupt repair, create new injury

* MIS Laparoscopic/Robotic:

* Retroperitoneal
* Proximal to scarred field
 Immediate result



Schwartz 2013



Retroperitoneal Neurectomy



Retroperitoneal Neurectomy

Subcostal nerve

12th Rib Fat pad

Quadratus Lumborum M.

IHN
lIN

Psoas M.



Retroperitoneal Neurectomy

Quadratus Lumborum M.

IHN

Psoas M.

lIN



Retroperitoneal Neurectomy

Quadratus Lumborum M.

IHN

IIN
Psoas M.



Retroperitoneal Neurectomy
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Retroperitoneal Neurectomy

IHN

lIN



Retroperitoneal Neurectomy

FN

GFN



Robotic Neurolysis



Preop Recovery









Mesh Removal: Open






Mesh Removal: Open






Mesh Removal: Lap



Mesh Removal: Robotic



Hybrid Approach: MIS and Open Mesh
Removal +/- Neurectomy

 Approach as TEP or TAPP

« Stay directly on mesh

« Separate epigastrics to iliacs
 |solate Vas and Spermatic vessels

* Find genitofemoral and lateral
femoral cutaneous nerves

* Leave rim of mesh if needed
* Approach IIN/IHN open anterior
* Fix recurrence anterior or posterior



Hybrid MIS and Open

Picture from PK Amid, DC Chen



Hybrid MIS and Open

Picture from PK Amid, DC Chen



Hybrid MIS and Open



Operative Management: Post
Herniorrhaphy Orchialgia

» 2-3% of the time together with groin
pain there Is coexisting testicular pain

* Sensory nerve of testis is not genital
nerve but autonomic and paravasal
nerves within the lamina propria of the
vas from the deep pelvic plexus

* Nociceptive Pain from Testicular
Parenchyma

DC Chen, PK Amid, JACS 2011



Paravasal Neurectomy: Open



Testicular innervation of vas within
lamina propria

Vas

Picture from PK Amid, DC Chen



Proximal Vas Neurolysis: Lap

Picture from PK Amid, DC Chen






Informed Consent: Risks

Ongoing Chronic Pain

Hernia Recurrence

Testicular Loss

Vascular Injury

Delayed Complications: Thrombosis,
Testicular Dysfunction/ Atrophy

Numbness, Deafferentation






Robotic lliac Artery Repair



Orchiectomy



Denervation



Conclusions

CPIP: common and debilitating problem
occurring regardless of repair technique
Dermatomal Mapping Is Essential

Trial Multi-modal non-operative therapy
Operative Tailoring based on symptoms
and mechanism (prior operations)

Mesh excision, neurectomy, concurrent
hernia repair can be safe and effective
Orchialgia: Paravasal Neurectomy
Manage patient expectations

Prevention is most effective intervention
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