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Type 3 or C2 Radical Hysterectomy



Why Nerve Sparing Surgery 

❑Bladder dysfunction

❑Anorectal dysfunction

❑Sexual dysfunction



• Sensory loss

• Storage dysfunctions

• Voiding dysfunctions

• Detrusor instability

• Urinary incontinence

Functional disorders of lower urinary tract



• Constipation

• Feelings of incomplete evacuation

• Tenesmus

• Diarrhoea

• Higher volumes of rectal distension to elicit the anorectal inhibitory

reflex

• Slow transit constipation

• Faecal leakage

• Flatus incontinence

Anorectal Dysfunction



• Neurogenic control of blood vessels of vaginal wall

• Neural control of vasocongestion and lubrication

response

Sexual Dysfunction



QUERLEU - MORROW CLASSIFICATION

Type of
Radical

Hysterectomy
Lateral parametrium Ventral parametrium Dorsal parametrium

C1
At the iliac vessels transversally, caudal

part is preserved

Excision of the vesicouterine
ligament at the

bladder. Proximal part of the
vesicovaginal

ligament (bladder nerves are
dissected and

spared)

At the rectum (hypogastric
nerve

is dissected and spared)

C2
At the level of the medial aspect of iliac

vessels completely (including the
caudal part)

At the bladder (bladder nerves
are sacrificed)

At the sacrum (hypogastric
nerve

is sacrificed)

2017 update of Querleu-Morrow Classification



1. Autonomic nerves
A.sympathetetic n.

celiac ganglia, superior ve inferior mesenteric , hypogastric

B.parasympathetetic n.
L5-S1, S2-S3-S4

Pelvic Splanchnic Nerves

2. Motor nerves
TL trunk;  iliohypogastric, ilioinguinal, lateral femoral cutaneous

genitofemoralis

LS  trunk; obturator,pudendal, superior & inferior gluteal, sciatic
posterior femoral cutaneus

Pelvic Nerves
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Cadaveric Dissection

Andou M.,2014,JGO



Cadaveric + Fetal Dissections and 3D Reconstruction
Careful Dissection of the Distal Ureter Is Highly Important in Nerve-sparing Radical Pelvic Surgery
A 3D Reconstruction and Immunohistochemical Characterization of the Vesical Plexus
Anne C. Kraima, PhD,* Marloes Derks, MD,fi Noeska N. Smit, MSc,fl Cornelis J.H. van de Velde, PhD,§ Gemma G. Kenter, PhD,fi and Marco C. DeRuiter, PhD*

Kraima , Int J Gynecol Cancer , 2016



Cadaveric + Fetal Dissections and 3D Reconstruction
Careful Dissection of the Distal Ureter Is Highly Important in Nerve-sparing Radical Pelvic Surgery
A 3D Reconstruction and Immunohistochemical Characterization of the Vesical Plexus
Anne C. Kraima, PhD,* Marloes Derks, MD,fi Noeska N. Smit, MSc,fl Cornelis J.H. van de Velde, PhD,§ Gemma G. Kenter, PhD,fi and Marco C. DeRuiter, PhD*

• The vesical plexus is located in both layers of the

vesicouterine ligament and has a very close

relationship with the distal ureter.

• Complete mobilization of the ureter in RHL might

cause bladder dysfunction due to sympathetic and

parasympathetic denervation.

• Hence, the distal ureter should be regarded as a

risk zone in which the vesical plexus can be

damaged.

Kraima , Int J Gynecol Cancer , 2016

Results: Conclusions:

• The vesical plexus formed a group of nerve fibers

branching off the ventral part of the inferior hypogastric

plexus to innervate the bladder.

• In all adult and fetal specimens, the vesical plexus was

closely related to the distal ureter and located in both

the superficialand deep layers of the vesicouterine

ligament.

• Efferent nerve fibers belonging to the vesical plexus

predominantly expressed tyrosine hydroxylase and little

vasoactive intestinal peptide.



...literature.....



Cochrane & 2019

Nerve-sparing radical hysterectomy compared to standard radical hysterectomy for women with early stage
cervical cancer (stage Ia2 to IIa) (Review)
Kietpeerakool C, Aue-aungkul A, Galaal K, Ngamjarus C, Lumbiganon P

Cochrane Database of Systematic Reviews

Kietpeerakool , Cochrane Database of Systematic Reviews , 2019

❑ We identified 1332 records as a result of the search (excluding duplicates). 

❑ Of the 26 studies that potentially met the review criteria, we included four studies involving 205 women; most of the trials 

had unclear risks of bias. 

❑ We identified one ongoing trial.

❑ The analysis of overall survival was not feasible, as there were no deaths reported among women allocated to standard 

radical hysterectomy.

❑ However, there were two deaths in among women allocated to the nerve-sparing technique. 

❑ None of the included studies reported rates of intermittent self-catheterisation over one month following surgery. We 

could not analyse the relative effect of the two surgical techniques on quality of life due to inconsistent data reported.

Main results



Nerve-sparing radical hysterectomy compared to standard radical hysterectomy for women with early stage
cervical cancer (stage Ia2 to IIa) (Review)
Kietpeerakool C, Aue-aungkul A, Galaal K, Ngamjarus C, Lumbiganon P

Cochrane Database of Systematic Reviews

Kietpeerakool , Cochrane Database of Systematic Reviews , 2019

❑ Nerve-sparing radical hysterectomy may lessen the risk of postoperative bladder dysfunction compared to the standard 

technique, but the certainty of this evidence is low. 

❑ The very low-certainty evidence for disease-free survival and lack of information for overall survival

❑ indicate that the oncological safety of nerve-sparing radical hysterectomy for women with early stage cervical cancer 

remains unclear.

❑ Further large, high-quality RCTs are required to determine, if clinically meaningful differences of survival exist between 

these two surgical treatments.

Authors’ conclusions

Cochrane & 2019



Wu, JMIG, 2019

Review & 2019 – JMIG



Review & 2016 – Maturitas – van Genta
Review article

Nerve-sparing radical hysterectomy versus conventional radical hysterectomy in early-stage cervical cancer. 
A systematic review and meta-analysis of survival and quality of life 
M.D.J.M. van Genta,∗, L.M. Romijnb, K.E. van Santenb, J.B.M.Z. Trimbosa, C.D. de Kroona

van Genta , Maturitas 94 (2016)



Review & 2016 – Maturitas – van Genta
Review article

Nerve-sparing radical hysterectomy versus conventional radical hysterectomy in early-stage cervical cancer. 
A systematic review and meta-analysis of survival and quality of life 
M.D.J.M. van Genta,∗, L.M. Romijnb, K.E. van Santenb, J.B.M.Z. Trimbosa, C.D. de Kroona

van Genta , Maturitas 94 (2016)



NSRH & Oncologic Safety



Zelal – Fujii & Review of Techniques

Zelal , Int J Gynecol Cancer , 2019

Nerve-sparing radical hysterectomy: steps to standardize surgical technique
Mustafa Zelal Muallem,1 Yasser Diab,2 Jalid Sehouli,3 Shingo Fujii4



Recent Large Series of 
Experienced Groups



Raspagliesi 2018 & Survival & 650 Patients

Ditto ,  J Gynecol Oncol. , 2018

Oncologic effectiveness of nerve-sparing radical hysterectomy in cervical cancer
Antonino Ditto, Giorgio Bogani , Umberto Leone Roberti Maggiore , Fabio Martinelli , Valentina Chiappa, Carlos Lopez, Stefania Perotto , Domenica Lorusso, 
Francesco Raspagliesi



NSRH &  Open  vs L/S & Raspagliesi et al 2019

Bogani , JGO, 2019

Minimally invasive surgery improves short-term outcomes of nerve-sparing radical hysterectomy in patients
with cervical cancer: a propensity-matched analysis with open abdominal surgery
Giorgio Bogani , Diego Rossetti , Antonino Ditto , Fabio Martinelli Valentina Chiappa , Chiara Leone , Umberto Leone Roberti Maggiore Domenica Lorusso , Francesco
Raspagliesi



LS-NSRH & Safety and Autonomic Function & Zhao, 2019, 530 pts

Zhao ,  JMIG , 2019

Clinical Outcomes in Early Cervical Cancer Patients Treated with Nerve Plane−sparing Laparoscopic
Radical Hysterectomy
Dan Zhao, MD, Bin Li, MD, Yating Wang, MD, Shuanghuan Liu, MD, Yanan Zhang, MD, and Guangwen Yuan, MD 

Conclusion: NPS-LRH is a simplified, safe, and feasible type C1 operation that had a shorter length of operation, less intraoperative bleeding,
more resected lymph nodes, and better postoperative bladder function compared with the LRH group.

(A) Progression-free survival 
(percent). 

(B) Overall survival (percent). 



Voiding Dysfunction after NSRH & Analysis of 755 Patients 2006-2016

Nantasupha ,  JGO , 2018

Predicting factors for resumption of spontaneous voiding following nerve-sparing radical hysterectomy
Chalaithorn Nantasupha , Kittipat Charoenkwan



L/S NSRH & Locally Advanced Cervical Cancer & Raspagliesi 2017

Introducing nerve-sparing approach during minimally invasive radical hysterectomy for locally-advanced
cervical cancer: A multi-institutional experience
Francesco Raspagliesi a, Giorgio Bogani a,*, Arsenio Spinillo b, Antonino Ditto a, Stefano Bogliolo b, Jvan Casarin c, Umberto Leone Roberti Maggiore a,d, Fabio Martinelli a, Mauro Signorelli a,
Barbara Gardella b, Valentina Chiappa a, Cono Scaffa a, Simone Ferrero d, Antonella Cromi c, Domenica Lorusso a, Fabio Ghezzi c

Raspagliesi , EJSO  , 2017



IB2 –IIA & NACT & L/S -NSRH
Clinical efficacy and safety of laparoscopic nerve-sparing radical hysterectomy for locally advanced
cervical cancer
Zhongyu Liu a, b, 1, Xiuli Li a, 1, Ye Tao c, 1, Weiping Li a, Yizhuo Yang a, Yuanqing Yao a, *, Tongyu Zhu b, **

Liu , International Journal of Surgery , 2016



Bulky Lesion ≥ 6 cm  & NACT and L/S - NSRH
Laparoscopic nerve-sparing radical hysterectomy for bulky cervical cancer (lesion ≥ 6 cm) after neoadjuvant
chemotherapy:a multicentre prospective study
Yongxiu Yang, Prof Tiansheng Qin, Wei Zhang, Qiyan Wu, Aihong Yang, Feixue Xu

Yang , International Journal of Surgery ,2016



Sexual Dysfunction & NS - LRH
ORIGINAL RESEARCH—WOMEN’S SEXUAL HEALTH
Nerve-Sparing Approach Reduces Sexual Dysfunction in Patients Undergoing Laparoscopic Radical Hysterectomy
Giorgio Bogani, MD, * Maurizio Serati, MD,* Rossella Nappi, MD,† Antonella Cromi, PhD,* Edoardo di Naro, MD,‡ and Fabio Ghezzi, MD*

Bogani , J Sex Med 2014



Vaginal Blood Flow & Sexual Arousal
A Controlled Study on Vaginal Blood Flow During Sexual Arousal Among Early-Stage Cervical Cancer Survivors
Treated With Conventional Radical or Nerve-Sparing Surgery With or Without Radiotherapy
Rinske Maria Bakker, MSc,* Quirine D. Pieterse, MD, PhD,* Luc R.C.W. van Lonkhuijzen, MD, PhD,fi Baptist J.B.M.Z. Trimbos, MD, PhD,* Carien L. Creutzberg, MD, 
PhD,fl Gemma G. Kenter, MD, PhD,fi Cor D. de Kroon, MD, PhD,* and Moniek M. ter Kuile, PhD*

Bakker , Int J Gynecol Cancer ,2017

➢ Premenopausal women

➢ Vaginal photoplethysmography



Anorectal Function by Manometry & Prospective Study

Bowel Dysfunction following Nerve-Sparing Radical Hysterectomy for Cervical Cancer: A Prospective Study
V. Loizzi a, b G. Cormio a, b P.L. Lobascio c F. Marino c M. De Fazio c M. Falagario a L. Leone a G. Difiore a D. Scardigno a L. Selvaggi a D.F. Altomare c

Our findings suggest that nerve-sparing radical hysterectomy for cervical cancer does not seem to be
associated with long-term anorectal dysfunction.

Conclusions:

Loizzi , Oncology 2014



...surgical technique.....



Innovative Techniques for Dissection of Nerves

Li , Ann Surg Oncol , 2019

➢ CUSA 

➢ Waterjet

➢ Sono Surg

➢ Intraop Electrical Stimulation

➢ Electromyography

➢ Intraoperative nerve staining



NSRH by using CUSA
Cavitron Ultrasonic Surgical Aspirator in Laparoscopic Nerve-Sparing Radical Hysterectomy A Pilot
Study
Min Hao, MD, Zhilian Wang, MS, Fang Wei, MS, Jingfang Wang, MS, Wei Wang, MS, and Yi Ping, MS

Hao , Int J Gynecol Cancer , 2016



Waterjet Dissection of IHP & RCT of 160 patients

Li , Ann Surg Oncol , 2019

The Urodynamics and Survival Outcomes of Different Methods of Dissecting the Inferior Hypogastric Plexus in 
Laparoscopic Nerve-Sparing Radical Hysterectomy of Type C: A Randomized Controlled Study
Lei Li, MD, Shuiqing Ma, MD, Xianjie Tan, MD, Sen Zhong, MD, and Ming Wu, MD



Nerve Staining with Leucomethylene Blue 
Intraoperative nerve staining in nerve-sparing radical hysterectomy: a pilot study
Xuyin Zhang1 · Luoqi Jia1 · Xiang Tao2 · Jingxin Ding1 · Keqin Hua1

Zhang , Arch Gynecol Obstet .2017



...the final aim ...



Identification of SHP and R-L Hypogastric Nerves in 
front of Promontorium



Preparation of Left Pelvic Sidewall



Hypogastric Nerve & PSN & Inferior Hypogastric Plexus



Clearance of Fatty Tissue around the Nerves by SonoSurg



Rectovaginal Space



Anterior Parametrium



Colpotomy



• Minimally invasive: LACC study…..

• Open surgery: no survival difference, and reported as
treatment of choice at 2017 update of class’n

• Voiding dysfunctions: protective

• Bowel and sexual dysfunction: seems protective

• Need for further well-designed RCT for safety

Conclusion



Thanks for your attention…….





NSRH & Survival and Voiding Function Open surgry & IB1-IIA1, 177 pts

Yin, Surgical Oncology , 2018

Surgical and oncological outcomes of an improved nerve-sparing radical hysterectomy technique: 6 
years of experience at two centres*
Sheng Yin a, 1, Si-Ning Ma a, 1, Yu-Qin Zhang a, Ting-Yan Shi a, Li-Bing Xiang b, Yu-Lan Ren b, Rong-Yu Zang a, *

❖ 177 patients
❖ Median f-up 39 months
❖ 5 yr OS: 96 %
❖ 7 th day catheter removal : 85 %
❖ 7 th day PVR < 50 ml : 66 %



Prospective Urodynamic and QOL Study
Short and long-term urodynamic and quality of life assessment after nerve sparing radical
hysterectomy: a prospective pilot study
Juliane Kruppa *, Tilemachos Kavvadias, Stefanie Amann, Kaven Baessler, Bernhard Schuessler

Kruppa , European Journal of Obstetrics & Gynecology and Reproductive Biology , 2016

NSRH preserves voiding function and bladder sensation.

However, short and long-term urodynamic detrusor overactivity and urge incontinence was observed in a significant
number of women although symptoms improved over time.



Kanao ,  JGO , 2014

Various types of total laparoscopic nerve-sparing radical hysterectomies and their effects on bladder function
Hiroyuki Kanao, Kazuko Fujiwara, Keiko Ebisawa, Tomonori Hada, Yoshiaki Ota, Masaaki Andou



Nerve Staining with Leucomethylene Blue 

Intraoperative nerve staining in nerve-sparing radical hysterectomy: a pilot study
Xuyin Zhang1 · Luoqi Jia1 · Xiang Tao2 · Jingxin Ding1 · Keqin Hua1

Zhang , Arch Gynecol Obstet .2017


