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Introduction
Chronic pelvic pain (CPP), particularly pelvic pain among women, remains 

one of the most controversial and the least understood conditions that practicing 
gynecologists encounter on a daily basis.  It is estimated that this condition affects 
up to a quarter of all women [1].  The purpose of this article is to describe current 
surgical management strategies and the success rates of the surgical interventions, 
in order to help physicians counsel their patients and choose the best surgical 
option.

Chronic pelvic pain is defined as pain symptoms of at least six months 
duration that cause functional disability. All pain can be broadly divided into 
somatic and visceral. These two groups can be further subdivided into nociceptive, 
inflammatory, neuropathic, psychogenic, mixed, and idiopathic pain [2].  It is 
of the utmost importance to understand that only nociceptive pelvic pain is 
potentially amenable to surgical treatment.

Therapeutic Options for Pelvic Pain
Understanding the anatomical structures involved in generating and 

perceiving pain is instrumental for developing and implementing therapeutic 
interventions. The general pathway of pain “sensation” can be grossly described 
as a sequence of physiologic events: transduction, transmission, modulation, and 
perception (TTMP) [Figure 1].

Transduction occurs at the site of pain generation – in the case of pelvic 
pain, in the area generally described as confined to the lower abdomen and pelvis, 
below the level of the umbilicus, and limited by the gluteal regions as the lower 
border. In most instances the surgical intervention will take place in this anatomic 
distribution. Next in the pain pathway is transmission – the process by which 
the nociceptive stimuli travel through afferent fibers toward the corresponding 
spinal cord segment. Some surgical interventions can be done at this level of 
pain-generating pathways, e.g. neurectomies, nerve blocks, nerve injections, and 
neurolysis. The next echelon of pain propagation is the stage of modulation, 
which happens in the dorsal roots of the segmental portion of the spinal cord, 
spinothalamic pathways toward the brain, and the thalamus.  This component is 
characterized by the ascending and descending neuromodulation pathways, such 
as the diffuse noxious inhibitory control mechanisms (DNIC) [3]. Potentiation 
or suppression of nociceptive impulses at this level is of crucial importance to the 
subjective perception of pain. Surgical interventions at this level are rare, yet in 
some extreme cases of refractory pain (rarely gynecologic pelvic pain), selective 
surgical stimulation techniques of the spinal cord have been described [4].
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previously been lysed may regenerate.  Diamond and Franklin 
both demonstrated a 70% rate of adhesion reformation after 
either laparoscopy or laparotomy in female patients who 
underwent adhesiolysis, with the ovary having the highest 
rate of adhesion regeneration, of nearly 80% [8, 9]. After 
substantial research into adhesiolysis and its correlation 
with CPP, the consensus is that preventing the formation of 
adhesions is an instrumental step towards solving the problem. 
Meticulous hemostasis, minimizing tissue handling during 
surgery, the use of non-reactive suture materials, avoiding 
ischemia, excessive desiccation, and minimal tissue grafting 
and sponging are among the most common surgical principles 
that help prevent adhesions.

Pelvic congestion syndrome is a relatively common 
diagnosis in women with CPP. The condition is characterized 
by pelvic pain, venous varicosities, and compromised drainage, 
with resulting venous stasis in the pelvic region. Past 
management of this condition has relied on both conservative 
and radical surgical approaches. A conservative surgical 
approach includes laparoscopic transperitoneal ovarian vein 
ligation and either clips, suture ligation or coagulation; all 
have been reported in the past with mixed results [10, 11]. 
Due to the limited clinical evidence regarding its efficacy, 
pelvic vein ligation is currently a controversial treatment of 
the pelvic congestion syndrome. Most recently, ovarian vessel 
embolization has been reported, with a significant reduction in 
symptomatology, but the possibility of migrating embolizing 
material and the small sample sizes are its main drawbacks 
[12]. A study that conducted a 12-month follow-up revealed 
that radical surgical management, such as total hysterectomy 
and bilateral salpingo-oophorectomy, is successful in treating 
the pelvic congestion syndrome [13]. Appropriate counseling 
regarding risks and benefits, including the risks of persistence 
of pain, should be carefully performed prior to recommending 
such an extensive surgical intervention.

Pure disorders of pain transmission are relatively rare. 
The aim of most surgical interventions directed toward this 
stage is to prevent the transmission of nociceptive impulses to 
the higher structures of central nervous system. Few surgical 
procedures in the armament of the gynecologic surgeon exist to 
affect the transmission of pain impulses. Presacral neurectomy, 
and nerve transection for mononeuropathy (such as pudendal 
neuralgia) are the few interventions that have been extensively 
studied and performed. Laparoscopic utero-sacral nerve 
ablation (LUNA), which was practiced in the past, has been 
found ineffective as a robust form of surgical management and 
thus not recommended for the treatment of CPP [14].

Presacral neurectomy (PSN) is a procedure in which the 
superior hypogastric nerves and plexus are severed to prevent 
painful stimuli from reaching the corresponding segments 
of the spinal cord. This procedure is usually performed 
laparoscopically. It can be very effective in selected patients 
with central CPP and dysmenorrhea. PSN was shown to 
improve pain scores at a 12-month follow-up when performed 
concurrently with the treatment of endometriosis in all stages 
of the ASRM classification and in cases of rectovaginal 
endometriosis [15]. Zulo et al. also showed that rates of 
dysmenorrhea, dyspareunia, and CPP were significantly lower 

The last stage of the pain pathway is perception. As 
demonstrated in [Figure 1], it occurs in the brain cortex 
and, thus, this topic is beyond the discussion of gynecologic 
surgical correction of pelvic pain. Our discussion of surgical 
interventions will primarily focus on the stages of transduction 
and to a lesser degree on transmission.

One of the most common nociceptive conditions 
leading to CPP in the female patient is endometriosis. 
The pathophysiology of endometriosis, its effects on local 
surrounding organs and tissues, and the mechanisms by 
which it causes pain have been studied extensively [2]. As 
demonstrated by Sutton in 1994 and confirmed by Abbott 10 
years later [5, 6], both laparoscopic excision of endometriosis 
and laparoscopic ablation have produced significant reduction 
in pelvic pain. What is interesting is that the greatest reduction 
in pain scores after treatment was observed in the highest 
stages of endometriosis (stages II and III of the American 
Society for Reproductive Medicine (ASRM) classification), 
while stage I showed moderate improvement in pain scores 
[5]. Nevertheless, in a randomized, placebo-controlled trial, 
laparoscopic excision of endometriosis resulted in significantly 
more symptomatic relief than laparoscopy alone (80% vs 32%) 
[6].

Pelvic adhesions, also known as pelvic adhesive disease, 
are another common pathologic condition that can lead to 
chronic pelvic pain, although the cause and effect between 
the two are not clearly understood. Keltz et al. demonstrated 
that lysis of adhesions in the right paracolic region produced a 
significant reduction of abdomino-pelvic pain in the right and 
left lower quadrants. Suprapubic and left-sided pain were not 
affected by right paracolic adhesiolysis [7]. The fundamental 
concern that surrounds adhesiolysis is that adhesions that had 

Figure 1: General pathway in nociceptive awareness.
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in the PSN group at a 24-month follow-up [16]. The most 
common factors that led to poor outcomes in the cases of 
PSN were found to be poor surgical patient selection (patients 
without a central component of the CPP) and incomplete 
surgical resection of the presacral plexus [17]. 

The pudendal nerve, which provides sensory innervation 
to the clitoral, vulvar, and peri-anal regions, can become injured 
or physically trapped at several points between its origin at the 
S2-S4 spinal cord levels and the areas of innervation, leading 
to debilitating neuralgia and perineal pain. Primary control 
of this pain, which is usually unilateral, is achieved with local 
injections and pelvic floor therapy. However, depending on the 
location of the nerve entrapment, such as in interligamentous 
space (Alcock canal), the edge of the sacrospinous ligament, 
or the falciform process of the sacrotuberous ligament, some 
cases may be refractory [18]. Surgical decompression of the 
impinged or compressed pudendal nerve has been shown to 
be effective in 80% of the cases [19]. 

Conclusion
Surgical treatment of CPP in a female patient is challenging 

because the pain may not be alleviated with surgery alone. To 
achieve the greatest benefit and pain relief, patients with CPP 
require long-term follow-up and a multidisciplinary approach. 
Understanding the multitude of mechanisms involved in 
the generation of pain perception, the temporal summation 
of the pain, and the limits of surgical interventions, should 
allow the practicing physician to choose the best approach for 
a particular patient. Even in the best circumstances and with 
the most favorable surgical outcomes, the complete resolution 
of CPP may not be an achievable end result. The appropriate 
counseling of CPP patients is of paramount importance in 
achieving the balance between the medical and the surgical 
interventions.
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