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ABSTRACT 
Objective: To describe the technique and assess the clinical utility of 
intraoperative neurophysiological monitoring (IONM) during laparoscopic 
pelvic nerve decompression in women with deep endometriosis, with a 
focus on its integration into surgical workflow and its role in preserving 
pelvic neurological function. 
 

Methods: A prospective descriptive case series was conducted at a Latin 
American tertiary center between January 2024 and May 2025. Fourteen 
women with MRI-confirmed deep endometriosis and pelvic nerve 
involvement underwent laparoscopic decompression assisted by a 
multimodal IONM protocol. Data on demographics, intraoperative 
findings, neurophysiological alerts, and clinical symptoms were recorded. 
Postoperative outcomes were assessed at 1, 3, and 6 months. Descriptive 
statistics were applied. 
 

Results: A prospective follow-up was conducted in 14 patients, with clinical 
outcomes evaluated from a minimum of 1 month (92.9%) to up to 6 months 
(85.7%) postoperatively. All patients exhibited preoperative evidence of 
nerve compression, most commonly affecting the sciatic (57.1%) and 
pudendal (50%) nerves. Multimodal intraoperative neurophysiological 
monitoring (IONM) was successfully implemented in all cases (100%) without 
any major intraoperative complications. At the 1-month follow-up, 78.6% of 
patients reported symptom improvement, with sustained clinical benefit 
observed in 75% at 6 months. No permanent motor deficits were noted, and 
all transient postoperative symptoms resolved spontaneously. The most 
frequently improved symptoms included dyschezia, urinary dysfunction, and 
chronic pelvic pain. 
 

Conclusion: Laparoscopic pelvic nerve decompression with real-time 
IONM is a safe and reproducible technique that may enhance surgical 
outcomes and neurological preservation in patients with deep 
endometriosis. The present study provides foundational evidence for its 
systematic incorporation in Latin American surgical practice, though 
larger and controlled studies are warranted to confirm these findings and 
evaluate long-term efficacy. 
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Introduction 
Deep endometriosis with neural involvement 
represents one of the most severe and functionally 
disabling variants of the disease. When this 
condition infiltrates the lumbosacral plexus, 
patients are often presented with chronic 
neuropathic pain, urinary or gastrointestinal 
disturbances, and sexual dysfunction symptoms 
that significantly deteriorate their quality of life and 
complicated treatment planning. Although 
laparoscopic surgery has become the preferred 
approach for managing deep pelvic endometriotic 
lesions, the anatomical complexity of the 
retroperitoneal space introduces a high risk of 
iatrogenic nerve injury during surgical dissection. 
 

Intraoperative neurophysiological monitoring (IONM) 
has emerged as a valuable adjunct in high-risk 
surgeries involving the nervous system. Its 
implementation in neurosurgical, orthopedic, and 
peripheral nerve procedures has demonstrated the 
potential to detect early signs of neural compromise, 
thereby enabling timely intraoperative adjustments 
to prevent long-term deficits1. Specifically, modalities 
such as motor evoked potentials, somatosensory 
evoked potentials, and electromyography provide 
real-time insights into the functional integrity of 
critical neural pathways2.  
 

The evolving field of neuropelveology has brought 
renewed attention to intrapelvic nerve entrapment 
syndromes, which may arise from fibrosis, anomalous 
musculature, vascular abnormalities, or direct 
endometriotic infiltration. Clinical manifestations 
typically include sharp, radiating pain along 
dermatomal distributions, in addition to dyschezia, 
deep dyspareunia, or motor weakness depending 
on the nerves affected. Commonly implicated 
structures include the pudendal, obturator, and 
sciatic nerves, all of which traverse anatomically 
constrained regions that are vulnerable to 
pathological compression3,4,5. 
 

Despite the increasing recognition of nerve-sparing 
surgical principles and IONM as tools to enhance 
functional outcomes, standardized protocols remain 

scarce particularly in Latin America. Moreover, 
few publications detail the operative steps or 
neurophysiological workflows required for effective 
implementation of IONM in pelvic surgery. 
 

This prospective study not only evaluates the 
clinical outcomes of laparoscopic pelvic nerve 
decompression with multimodal IONM in patients 
with deep endometriosis but also aims to describe 
the intraoperative neuromonitoring protocol in a 
standardized and reproducible format. By 
documenting the technique in detail, we seek to 
promote its integration in other specialized centers 
and support the development of evidence-based 
guidelines in neuropelvic surgery. 
 
Methods 
 

STUDY DESIGN AND OBJECTIVES 
This prospective, observational and descriptive 
case series was conducted between January 2024 
and May 2025 at Instituto Doyenne (Mexico City), 
a referral center for endometriosis, minimally 
invasive gynecologic and neuropelvic surgery. The 
study enrolled all consecutive patients undergoing 
laparoscopic pelvic nerve decompression for deep 
endometriosis with documented use of intraoperative 
neurophysiological monitoring (IONM). No priori 
power calculation was performed, as the intent was 
descriptive rather than inferential. 
 

The primary aim was to describe the technical 
application and clinical relevance of multimodal 
IONM during laparoscopic pelvic nerve surgery. 
Secondary aims included the identification of the 
most involved pelvic nerves, the characterization of 
neurophysiological patterns observed during 
surgery, and the evaluation of postoperative 
symptom trajectories and safety outcomes. 
 

Participants and Setting 
The study included women with a confirmed 
diagnosis of deep endometriosis involving pelvic 
nerve structures, as documented by magnetic 
resonance imaging (MRI). All surgeries were 
performed between January 2024 and May 2025 at 
a specialized center for endometriosis, minimally 
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invasive gynecologic and neuropelvic surgery. 
Only patients who underwent laparoscopic nerve 
decompression with full intraoperative 
neurophysiological monitoring and postoperative 
clinical follow-up of at least one month were 
eligible for inclusion. 
 

Inclusion Criteria 
 -confirmed deep 
endometriosis involving pelvic nerves. 
 

 Undergoing laparoscopic surgery with the intent 
of nerve decompression. 
 

 Availability of complete IONM recordings and 
postoperative clinical follow-up of at least one month. 
 

Exclusion Criteria 
 Procedures without a decompressive component 
 

 Lack of intraoperative neuromonitoring 
documentation. 
 

 Patients with pre-existing non-endometriosis-
related pelvic neuropathies. 
 

All patients provided informed written consent for 
the surgical procedure, neuromonitoring, and 
academic use of anonymized clinical data. 
 

SURGICAL TEAM AND SETTING 
All procedures were performed by an 
interdisciplinary team consisting of an expert pelvic 
surgeon (specialized in endometriosis excision), a 

neuropelveologist, and a board-certified 
neurophysiologist who established and interpreted 
the IONM in real time. Under general anesthesia, 
patients were placed in lithotomy with a 25 30° 
Trendelenburg tilt. A four-port laparoscopic access 
was used to create pneumoperitoneum (14 
mmHg), followed by retroperitoneal dissection 
using the standardized LANN/ISON approach. 
 

Depending on intraoperative findings, 
decompression was performed on one or more of 
the following structures: pudendal, sciatic nerves, 
and sacral roots L5 S4. Techniques were adapted 
to the anatomical segment, using vascular 
landmarks to identify nerves and ensure 
preservation of surrounding structures. 
 

ANESTHETIC MANAGEMENT FOR 
NEUROMONITORING 
Anesthesia consisted of total intravenous 
anesthesia (TIVA) with propofol and remifentanil 
continuous infusions; no volatile agents were used. 
After a single intubating dose of rocuronium, no 
additional neuromuscular blockers were given. 
Core temperature was maintained > 35.5°C; mean 
arterial pressure was kept > 80 mm Hg. End-tidal 
CO₂ was held at 35 40 mm Hg. 
 

The intra-operative Neurophysiological Monitoring 
Protocol is described in table 1. 

 

Table 1. Intra-operative Neurophysiological Monitoring Protocol 
 

Component Specification 
System Cadwell ® Cascade Pro multimodality platform 

Modalities 
Train-of-four (TOF), trans-cranial motor evoked potentials (TcMEPs), somato-sensory evoked potentials (SSEPs), continuous 
EMG (cEMG), triggered EMG (tEMG) 

Electrodes 

Disposable sub-dermal needle pairs, 27 G × 10 mm; cork-screw scalp electrodes (10 20 system) at C3/C4 (stimulation) and 
Fz', Cz', C'3, C'4, C5 cervical (SSEP recording); adhesive surface electrodes for bilateral tibial-posterior and pudendal nerve 
stimulation; sub-dermal needles in: abductor pollicis (TOF), bulbocavernosus & transverse perineal (pudendal), adductor 
magnus (obturator), rectus femoris (femoral), biceps femoris (sciatic), medial gastrocnemius (S1), abductor hallucis (L5), and 
external anal sphincter (S2 S4) bilaterally. Figure 1. 

Stimulation 
parameters 

tEMG: monopolar probe 275 mm, 1 5 mA; TcMEP: 8-pulse trains, 450 V, ISI 2 ms; filters cEMG 10 3000 Hz, sweep 10 ms, 
sensitivity 100 µV/div. Figure 3.  

Baseline tests After induction and intubation, impedance check → TOF to confirm adequate neuromuscular recovery → baseline TcMEP 

Alarms TcMEP amplitude ↓ > 50 % from baseline; SSEP latency ↑ > 10 % or amplitude ↓ > 50 %; neurotonic discharges s on cEMG 

Corrective 
actions 

Immediate surgical pause, irrigation, haemodynamic optimisation, and re-check of anaesthetic depth 

Anaesthetic 
protocol 

Total intravenous anaesthesia (propofol/remifentanil infusions); no volatile agents or bolus muscle relaxants; mean arterial 
pressure maintained > 80 mm Hg 
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A full visualization of electrode positioning and 
neuromonitoring signals is available as 
supplementary material. (see Figure 2;  
https://www.youtube.com/watch?v=IBGasZb3Ehs) 
 

DATA COLLECTION AND STUDY VARIABLES 
Clinical and electrophysiological variables were 
recorded prospectively using standardized forms. 
 

Primary qualitative variables: 
 Nerves affected (nominal): pudendal, obturator, 
sciatic, S2 S4 roots. 
 

 Preoperative symptoms 
 

 Postoperative symptoms  
 

 Intraoperative neurophysiological alerts:  
 

o 

baseline. 
o SSEP latency increase >10% or amplitude 
reduction >50% 
o 

cEMG 
 

Quantitative variables: 
 Age (continuous) 
 VAS pain scores (ordinal) 

STATISTICAL ANALYSIS 
A descriptive analysis was conducted using SPSS 
version 27. 
 

Categorical variables were expressed as 
frequencies and percentages. 
 

Continuous data were reported as mean ± 
standard deviation or median with interquartile 
range, based on Shapiro-Wilk normality testing. 
 

Due to the small sample size and exploration 
nature of the study, no inferential statistics or 
comparative analyses were applied.  
 

ETHICAL CONSIDERATIONS 
This study adhered to the ethical standards 
outlined in the Declaration of Helsinki. The 
institutional review board approved the protocol. 
All participants provided written informed consent 
covering the procedure, IONM, and publication of 
anonymized data. 
 
 
 
 

 

Figure 1. Electrode Placement for Intraoperative Neurophysiological Monitoring of Lower Limb and Perineal Muscles 
 

 
 

Figure 1. Intraoperative CMAP recordings using subdermal needle electrodes. A. Electrode placement on lower limb muscles: rectus femoris, adductor longus, 
gastrocnemius, and abductor hallucis. B. Perineal electrodes on bulbocavernosus, transverse perineal, and external anal sphincter muscles. All muscles are innervated by 
key pelvic and lumbosacral nerves (L2 S4) relevant for surgical neuromonitoring. 

A B 

https://www.youtube.com/watch?v=IBGasZb3Ehs
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Figure 2. Bilateral Electrode Configuration for Intraoperative Neuromonitoring During Pelvic Nerve Decompression 
 

 
 

Figure 2. A D. Final setup of subdermal electrodes for intraoperative neurophysiological monitoring (IONM) prior to laparoscopic pelvic nerve surgery. The images 
illustrate the completed configuration of bilateral needle electrodes placed in lower limb and perineal muscles, following anatomical landmarks and prior to trocar 
placement and surgical draping. 
 

Figure 3. Intraoperative Functional Verification of Pelvic Nerves Using Triggered Electromyography (tEMG) 
 

 
 

Figure 3.  Intraoperative neurophysiological confirmation of pelvic nerve identification using triggered electromyography (tEMG). A 275 mm monopolar stimulation probe 
was employed to deliver pulses at intensities ranging from 1 to 5 mV. (A) Shows stimulation of the obturator nerve. (B) Stimulation of the sciatic nerve after complete 
exposure. These tests were performed to verify functional integrity of the nerves before proceeding with surgical dissection.  
https://www.youtube.com/watch?v=sj5KjoL9sSM  

A B

B 

C

B 

D

B 

A 

B 

https://www.youtube.com/watch?v=sj5KjoL9sSM
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Surgical Decompression Approach and Anatomical 
Landmarks 
After standard trocar placement and induction of 
baseline neuromonitoring (TcMEPs), the 
retroperitoneal space was accessed via a wide 
peritoneal incision. Dissection was carried medially 
between the iliopsoas muscle and the external iliac 
vessels to expose the obturator fossa and iliolumbar 
region, where vascular structures adjacent to the 
lumbosacral trunk were carefully preserved. 
 

Targeted exposure and decompression of key 
nerves were performed as follows: 
 

Obturator Nerve: Accessed in the lateral 
paravesical space, using the obturator artery as a 
landmark. Dissection followed the nerve superiorly 
to its exit through the obturator canal6 9. 
 

Sacral Nerve Roots (S1 S4): Identified via blunt 
dissection of the pararectal space, medial to the 
ureter. The hypogastric fascia was opened to 
visualize the roots laterally6. 
 

Sciatic Nerve and Plexus: Accessed via the 
lumbosacral space lateral to the external iliac 
vessels. Exposure extended to the suprapiriform 
area of the sciatic foramen and included selective 
vascular transections for visualization8.  
 

Pudendal Nerve: Isolated by creating a surgical 
window medial to the obturator nerve, followed by 
dissection of the sacrospinous ligament to trace 
the nerve before its exit through the lesser sciatic 
foramen10.  
 
Results 
A total of 14 women met the inclusion criteria and 
underwent laparoscopic pelvic nerve decompression 
with multimodal intraoperative neurophysiological 
monitoring (IONM). 
 

The patients ranged in age from 24 to 44 years, 
with a mean age of 34.0 ± 5.6 years. All participants 
(100%) reported at least one pelvic pain-related 
symptom prior to surgery, highlighting the 
significant clinical burden and functional 
impairment associated with deep endometriosis 
involving neural structures. The most frequently 

reported preoperative complaints included dyschezia 
in 10 patients (71.4%, 95% CI: 45.4 88.3%), urinary 
symptoms in 8 (57.1%, 95% CI: 32.6 78.6%), deep 
dyspareunia, chronic pelvic pain, and lower limb 
pain each in 6 patients (42.9%), superficial 
dyspareunia and sitting pain in 4 (28.6%), and 
dysmenorrhea in 8 patients 3 with a VAS score >6 

 
 

Additional symptoms included gastrointestinal 
disturbances in 6 patients (42.9%), abnormal 
uterine bleeding in 2 (14.3%), and vulvodynia in 1 
patient (7.1%). Intraoperative exploration confirmed 
compression of one or more pelvic nerves in all 
patients (100%). The most affected nerves were the 
sciatic nerve in 8 patients (57.1%), the pudendal 
nerve in 7 (50.0%), the sacral roots S2 S3 in 5 (35.7%), 
and the obturator nerve in 1 (7.1%). Combined 
nerve compressions were also observed, with 
simultaneous sciatic and pudendal nerve involvement 
in 4 patients (28.6%), pudendal and S2 S3 root 
compression in 1 (7.1%), and pudendal and 
obturator nerve compression in another 1 (7.1%).  
 

These findings are consistent with known 
anatomical pathways susceptible to endometriotic 
entrapment and reinforce previously described 
neuropelveological theories and anatomical studies. 
 

Intraoperative Neurophysiological Monitoring 
and Safety 
Multimodal IONM was successfully implemented in 
all 14 procedures (100%). No intraoperative 
technical failures or signal losses were reported. 
Neurophysiological alerts occurred in 3 patients 
(21.4%), prompting temporary surgical pausing 
and correction of intraoperative parameters. There 
were no major intraoperative complications or 
adverse events related to the monitoring setup. 
 

Postoperative Outcomes 
In the immediate postoperative period, three 
patients (21.4%) reported transient symptoms such 
as localized paresthesia and mild neuropathic 
discomfort, all of which resolved spontaneously 
within a few days.  
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At the one-month follow-up (n = 13), 10 patients 
(76.9%) reported significant improvement or 
complete resolution of their pain-related 
symptoms. However, persistent symptoms were 
noted in three patients (21.4% of the total cohort), 
including chronic pelvic pain in two cases (14.3%) 
and lower limb pain in one case (7.1%). At the 
three-month follow-up (n = 12), symptom 
recurrence or persistence was documented in five 
patients (35.7%), with four experiencing chronic 
pelvic pain (28.6%) and one reporting rectal pain 
(7.1%).  
 

Additionally, a new case of transient lower limb 
weakness (7.1%) was identified, which resolved 
within weeks. By the six-month follow-up (n = 12), 
sustained clinical benefit was observed in most 
patients, with chronic pelvic pain persisting in only 
two (14.3%) and a single case of vulvodynia (7.1%) 
reported without any associated motor deficit. 
Overall, 75% of patients experienced meaningful 
relief of neuropathic and pelvic pain symptoms by 
six months, supporting the primary study 
hypothesis that IONM-assisted decompression is 
both safe and functionally effective. 

Table 2. Preoperative and Follow-Up Clinical and Neurophysiological Finding 
 

Total patients 14 100% IONM 14 100% 

Compressed Nerves 14 100% PO complications 0 0% 

Sciatic 8 57.1% Immediate PO symptoms 3 21.4% 

Obturator 1 7.1% 1-month PO follow-up 13 92.9% 
Pudendal 7 50% 1-month PO symptoms 3 21.4% 
S2-S3 5 35.7% Chronic pelvic pain 2 14.3% 
Sciatic and Pudendal 4 28.6% Lower limb pain 1 7.1% 
Obturator and Pudendal 1 7.1% 3-month PO follow-up 12 85.7% 
Pudendal and S2-S3 1 7.1% 3-month PO symptoms 5 35.7% 
Presurgical symptoms 14 100% Rectal pain 1 7.1% 
Vulvodynia 1 7.1% Chronic pelvic pain 4 28.6% 
Sitting pain 4 28.6% Lower limb weakness 1 7.1% 
Dysmenorrhea (VAS> 6) 3 21.4% 6-month PO follow-up 12 85.7% 
Dysmenorrhea (VAS< 6) 5 35.7% 6-month PO symptoms 3 24.3% 
Superficial dyspareunia 4 28.6% Vulvodynia 1 7.1% 
Deep dyspareunia 6 42.9% Chronic pelvic pain 2 14.3% 
Dyschezia 10 71.4% 
Urinary symptoms 8 57.1% 
Chronic pelvic pain 6 42.9% 
Gastrointestinal symptoms 6 42.9% 
Abnormal uterine bleeding 2 14.3% 
Lower limb pain 6 42.9% 

 

Abbreviations: VAS: Visual Analogue Scale used to quantify pain intensity; PO: Postoperative; IONM: Intraoperative Neurophysiological Monitoring; S: Sacral Nerve roots 
 

Discusion 
This prospective case series confirms the feasibility, 
safety, and potential clinical value of integrating 
intraoperative neurophysiological monitoring 
(IONM) during laparoscopic pelvic nerve 
decompression for deep endometriosis in a Latin 
American referral center. At 6 months, 75% of 

patients reported sustained relief from neuropathic 
pelvic pain without evidence of permanent motor 
deficits or intraoperative complications, an 
outcome that underscores the functional benefit of 
combining meticulous anatomical dissection with 
continuous electrophysiological surveillance. 
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Although pelvic nerve involvement in endometriosis 
remains underrecognized, its clinical burden is 
substantial, and current literature offers limited 
prospective guidance. Our findings enrich this 
landscape by providing structured, real-world 
evidence from a single-center cohort in a region 
where such protocols are seldom implemented or 
documented. The methodological standardization 
of both surgical and neurophysiological techniques 
represents a step toward closing the gap between 
high-resource and underrepresented healthcare 
settings. 
 

The clinical improvement rates observed in our 
study (78.6% at 1 month, 75% at 6 months) are in 
line with previously reported series from 
specialized European centers. For instance, 

-year follow-up on partial sciatic 
nerve resection in women with endometriosis 
showed a 78% rate of gait normalization and 
significant VAS pain reduction from 9.3 to 1.2 
points highlighting the long-term effectiveness of 
targeted neurodecompression11. Similarly, Lemos 

78% of patients treated via the Laparoscopic 
Neuronavigation (LANN) technique at a mean 
follow-up of 3.2 years12. Notably, our protocol 
differs in its systematic use of multimodal IONM
including TcMEP, SSEP, free EMG, and tEMG
which may have contributed to the absence of new 
or permanent neurological deficits, even in cases 
involving deep sacral root dissection. 
 

Our results also resonate with the study by 
Gundogdu et al. (2023), who reported improved 
symptom control and no iatrogenic nerve injuries 
following the introduction of IONM into 
laparoscopic pelvic surgery13. These findings 
support the hypothesis that continuous motor 
pathway monitoring facilitates immediate 
intraoperative corrective measures, particularly 

in TcMEP amplitude are detected. 
 

Moreover, our data complement the broader 
conclusions drawn by Allahqoli et al. (2024) in their 
systematic review and meta-analysis, which 

highlighted the efficacy of neuropelveological 
strategies including neurolysis, neuromodulation, 
and decompression in reducing pain recurrence 
by 50% 75%14. However, as they noted, 
heterogeneity across studies and a lack of 
randomized controlled trials still limit the 
generalizability of these results. In this context, our 
series contributes prospective, protocol-driven 
evidence to support future comparative trials 
evaluating monitored versus unmonitored 
decompression strategies. 
 

Anatomically, the predominance of sciatic (57.1%) 
and pudendal (50.0%) nerve involvement observed 
in our cohort is consistent with the neural pathways 
most affected by deep endometriotic. The 
frequent co-occurrence of dyschezia and urinary 
symptoms further reinforces the known overlap 
between pelvic visceral and somatic innervation 
territories and validates the clinical relevance of a 
neuropelveological surgical approach. 
 

From a regional perspective, the systematic use of 
IONM remains largely absent in gynecologic 
surgical practice across Latin America. By 
demonstrating the applicability of an 
internationally benchmarked protocol within a 
Latin American healthcare context, our findings 
establish a foundation for the wider adoption of 
such techniques across similarly equipped centers. 
In addition, the interdisciplinary structure of our 
surgical and neurophysiology team reflects a 
model of care that can be scaled in tertiary referral 
environments with appropriate training. 
 

Despite its strengths, this study has notable 
limitations. The small sample size limits statistical 
power and precludes inferential analysis. The absence 
of a control group without IONM prevents definitive 
attribution of outcomes solely to neuromonitoring. 
Additionally, while short- and medium-term 
outcomes were favorable, the six-month follow-up 
may be insufficient to capture long-term neural 
recovery or pain recurrence, especially considering 
that functional restitution after nerve decompression 
can extend beyond one year. 
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Future multicenter studies with larger sample sizes, 
control cohorts, and extended follow-up will be 
necessary to validate our findings and assess the 
cost-effectiveness and scalability of IONM in 
routine clinical practice. Moreover, quality-of-life 
outcomes, sexual function, and fertility metrics 
should be incorporated to provide a more 
comprehensive assessment of patient benefit. 
 
Conclusions 
In this prospective Latin American series, 
laparoscopic pelvic nerve decompression assisted 
by a standardized multimodal intraoperative 
neurophysiological monitoring (IONM) protocol 
proved to be both feasible and clinically effective. 
By six months postoperatively, three out of four 
patients experienced meaningful reductions in 
neuropathic pelvic pain without permanent 
neurological deficits or major complications. 
 

The integration of real-time IONM facilitated nerve 
identification and preservation, likely contributing 
to the absence of iatrogenic injury in anatomically 
complex cases. Furthermore, the protocol was 

successfully implemented in a specialized regional 
center, demonstrating its reproducibility in non-
European healthcare settings. 
 

These findings support the progressive incorporation 
of neuromonitoring in the surgical management of 
deep endometriosis with pelvic nerve involvement. 
However, the lack of a control group, limited 
sample size, and short follow-up duration 
underscore the need for multicenter, randomized 
studies with longer-term endpoints to fully 
determine the added value and cost-effectiveness 
of IONM in gynecologic neuropelveology. 
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