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SUMMARY

The aim of this review was to update the recommendations for optimal pain management after
open and laparoscopic or robotic prostatectomy.

Optimal pain management is known to influence postoperative recovery, but patients
undergoing open radical prostatectomy typically experience moderate dynamic pain in the
immediate postoperative day. Robot-assisted and laparoscopic surgery may be associated with
decreased pain levels as opposed to open surgery.

We performed a systematic review using Preferred Reporting ltems for Systematic Reviews and
Meta-Analysis (PRISMA) with PROcedure SPECific Postoperative Pain ManagemenT (PROSPECT)
methodology. Randomised controlled trials (RCTs) published in the English language, from
January 2015 until March 2020, assessing postoperative pain, using analgesic, anaesthetic and
surgical interventions, were identified from MEDLINE, EMBASE and Cochrane Databases.

Of the 1797 studies identified, 35 RCTs and 3 meta-analyses met our inclusion criteria. NSAIDs
and COX-2 selective inhibitors proved to lower postoperative pain scores. Continuous
intravenous lidocaine reduced postoperative pain scores during open surgery. Local wound
infiltration showed positive results in open surgery. Bilateral transversus abdominis plane (TAP)
block was performed at the end of surgery and lowered pain scores in robot-assisted
procedures, but results were conflicting for open procedures.

Basic analgesia for prostatic surgery should include paracetamol and NSAIDs or COX-2 selective
inhibitors. TAP block should be recommended as the first-choice regional analgesic technique

for laparoscopic/robotic radical prostatectomy. Intravenous lidocaine should be considered for



open surgeries.

Keywords: Prostatic surgery, robot surgery, postoperative pain, systematic review

Recommendations

1. Systemic analgesia should include paracetamol and selective or non-selective non-
steroidal anti-inflammatory drugs administered preoperatively or intraoperatively and
continued postoperatively.

2. Continuous intravenous lidocaine is recommended during open surgery. Its use
contraindicates the simultaneous use of infiltration with local anaesthetics.

3. Local wound infiltration should be used routinely for open surgery before other regional
analgesia blocks, in the absence of intravenous lidocaine use.

4. Transversus Abdominis Plane block is recommended as the first-choice for
laparoscopic/robotic radical prostatectomy.

5. Opioids should be used as rescue analgesics in the postoperative period.

Why was this guideline developed?
Prostatic surgery for cancer is associated with significant acute and chronic postoperative pain.
The aim of this updated guideline is to provide clinicians with an evidence-based approach to

pain management after oncological surgery, which may improve postoperative pain relief.

What other guidelines are available on this topic?



A systematic review was performed by the PROSPECT collaboration in 2015; however, several
new analgesic regimens, particularly regional analgesic techniques have been introduced since

the previous systematic review and robot surgery has been developped on a larger scale.

How does this guideline differ from other guidelines?

The PROSPECT approach to developing guidelines is unique such that the available evidence is
critically assessed for current clinical relevance. This approach reports true clinical effectiveness
by balancing the invasiveness of the analgesic interventions and the degree of pain after

surgery, as well as balancing efficacy and adverse effects.

Résumé

L’objectif de cet article est de mettre a jour les recommandations concernant la prise en charge
optimale de la douleur aprées prostatectomie radicale.

La prise en charge optimale de la douleur a une influence sur la réhabilitation apres chirurgie,
mais les patients présentent souvent des douleurs dynamiques apres une prostatectomie
radicale. La chirurgie robotisée et laparoscopique peut étre associée a une diminution des
niveaux de douleur par opposition a la chirurgie a ciel ouvert.

Nous avons effectué une revue systématique en utilisant le Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) avec la méthodologie PROcedure SPECific
Postoperative Pain ManagemenT (PROSPECT). Des essais contrblés randomisés (RCTs) publiés

en anglais, de janvier 2015 a mars 2020, évaluant la douleur postopératoire, utilisant des



interventions analgésiques, anesthésiques et chirurgicales, ont été identifiés a partir des bases
de données MEDLINE, EMBASE et Cochrane.

Sur les 1797 études identifiées, 35 RCT et 3 méta-analyses répondaient a nos critéres
d'inclusion. Il s’est avéré que les AINS et les inhibiteurs sélectifs de COX-2 abaissaient les scores
de douleur postopératoire. La lidocaine intraveineuse contribue a réduire les scores de douleur
postopératoire lors de chirurgies ouvertes. L'infiltration locale de la cicatrice a montré des
résultats positifs en chirurgie ouverte. Le bloc bilatéral du plan transverse de I'abdomen (TAP)
réalisé a la fin de la chirurgie a réduit les scores de douleur dans les procédures assistées par
robot, mais les résultats étaient contradictoires pour les interventions chirurgicales a ciel
ouvert. L'analgésie de base pour la chirurgie prostatique doit inclure le paracétamol et les AINS
ou les inhibiteurs sélectifs de COX-2. Le bloc TAP bilatéral doit étre recommandé comme
technique analgésique régionale de premier choix pour la prostatectomie radicale
laparoscopique/robot assistée. La lidocaine intraveineuse doit étre envisagée pour les

chirurgies ouvertes.

Recommandations

1. L'analgésie systémique doit inclure le paracétamol et les anti-inflammatoires non stéroidiens
sélectifs ou non sélectifs administrés en préopératoire ou peropératoire et poursuivis en
postopératoire.

2. La lidocaine intraveineuse continue est recommandée pendant la chirurgie ouverte. Son
administration contre-indique I'utilisation simultanée d’une infiltration avec les anesthésiques

locaux.



3. L'infiltration locale de |a plaie doit étre systématique pour une chirurgie ouverte, devant
d'autres blocs d'analgésie régionale, en absence d’utilisation de lidocaine intraveineuse.

4. Le TAP bloc est recommandé comme premier choix pour la prostatectomie radicale
laparoscopique/robotique.

5. Les opioides doivent étre utilisés comme analgésiques de secours pendant la période

postopératoire.

Pourquoi cette directive a-t-elle été élaborée ?

La chirurgie prostatique du cancer est associée a une douleur postopératoire aigué et
chronique importante. Le but de cette directive mise a jour est de fournir aux cliniciens une
approche factuelle de la gestion de la douleur aprés une chirurgie oncologique, qui peut

améliorer le soulagement de la douleur postopératoire.

Quelles autres recommandations sont disponibles sur ce sujet ?

Une revue systématique a été réalisée par le groupe PROSPECT en 2015 ; cependant, plusieurs
nouveaux schémas analgésiques, en particulier des techniques analgésiques régionales, ont été
introduits depuis la revue systématique précédente et la chirurgie robotique a été développée

a plus grande échelle.

En quoi cette directive différe-t-elle des autres directives ?

L'approche PROSPECT pour |'élaboration de lignes directrices est unique, de sorte que les

preuves disponibles sont évaluées de maniére critique pour leur pertinence clinique actuelle.



Cette approche apporte une véritable efficacité clinique en équilibrant le caractére invasif des
interventions analgésiques et le degré de douleur apres la chirurgie, ainsi qu'en équilibrant

efficacité et effets indésirables.



1. INTRODUCTION

Prostatic cancer is one of the leading cancers worldwide, accounting for 15% of cancers
diagnosed in men [1]. There are a variety of treatment options for localised prostatic cancer
including radical prostatectomy. Radical prostatectomy is recommended as a front-line
treatment for men diagnosed with localised prostatic cancer and a life expectancy of more than
10 years [2]. Next to open radical prostatectomy, laparoscopic radical prostatectomy and robot-
assisted radical prostatectomy have been extensively developed [3].

Pain remains an important issue after radical prostatectomy resulting in patient’ discomfort
and sometimes prolonged hospital stay [4]. Optimal pain management is also known to
influence postoperative recovery [5]. Patients undergoing open radical prostatectomy typically
experience moderate dynamic pain in the immediate postoperative days [6]. Robot-assisted
and laparoscopic surgery may be associated with decreased pain levels as opposed to open
surgery [6]. However, trocar ports may be a source of parietal pain after robot surgery [7]. Due
to significant variations in analgesic protocols, a unified approach is necessary to provide
standardised interventions to reduce pain.

The PROSPECT (PROcedure SPEcific Postoperative Pain ManagemenT) Working Group
includes surgeons and anaesthesiologists working to formulate procedure specific
recommendations for pain management after common and potentially painful operations [5,8].
The recommendations are based on procedure-specific literature review of Systematic Reviews
and Randomised Controlled Trials (RCT). The methodology considers clinical practice, efficacy

and adverse effects of analgesic techniques [9]. (A)



The aim of the current systematic review was to evaluate the available literature on the
management of pain after radical prostatectomy. This review is an update of a previous
PROSPECT review on radical prostatectomy published in 2015 [10]. This review also builds on
evidences from the previous review to formulate new recommendations for pain management
after radical prostatectomy. Postoperative pain outcomes (pain scores and analgesic
requirements) were the primary focus, but other recovery outcomes, including adverse effects,
were also assessed, when reported, and the limitations of the data were reviewed. The
ultimate aim was to develop recommendations for pain management after radical

prostatectomy.



2. METHODS
2.1 Search strategy

This review was designed according to the PROSPECT methodology previously reported [9].
A systematic review of the literature associated with analgesia after robotic, laparoscopic and
open prostatectomy was conducted. The Preferred Reporting Items for Systematic Review and
Meta-Analysis Protocols (PRISMA-P) 2015 statement was used as a guide for this review [11].
EMBASE, MEDLINE, Pubmed and Cochrane Databases (Cochrane Central Register of Controlled
Trials, Cochrane Database of Abstracts or Reviews of Effects, Cochrane Database of Systematic
Reviews) were searched for studies published after database January 2015 until March 2020.

Search terms related to pain and interventions for laparoscopic prostatectomy OR robotic
prostatectomy OR radical prostatectomy OR open prostatectomy AND pain OR pains OR pain
management OR postoperative pain OR post-operative pain OR analgesi* OR anaesthe* OR
anesthe™ OR vas OR visual analog* OR vrs OR verbal rating scale* OR nrs OR numerical rating
scale* OR pain rating OR epidural OR neuraxial OR intrathecal OR paravertebral OR spinal OR
infiltration OR nerve block* OR neural block* OR paravertebral block* OR field block* OR
llioinguinal block* OR transversus abdominis plane block* OR tap block* OR NSAID* OR
nonsteroidal anti-inflammator* OR non-steroidal anti-inflammator* OR COX-2 OR Paracetamol
OR paracetamol OR clonidine OR opioid* OR ketamine OR corticosteroid* OR gabapentin OR

pregabalin.



2.2 Inclusion/exclusion criteria

We included only randomised control trials (RCTs) and systematic reviews of analgesic,
anaesthetic and operative interventions, published in English, assessing pain management for
patients undergoing open, laparoscopic or robot-assisted prostatectomy. Studies that reported,
in patients who underwent radical prostatectomy, pooled data combining other perineal
and/or abdominal surgical procedures, and studies concerning non-radical prostatectomy, were
excluded. The studies were also required to measure pain intensity using a numerical rating
scale (NRS) or a visual analogue scale (VAS). In agreement with the PRISMA checklist, we
analysed the potentially relevant studies in a step wise manner beginning by a screening of the
abstracts [11]. Three reviewers (AL, AW, HB) undertook this process reviewing the articles and
compared their decisions. Any discrepancy between them was discussed within the working
group and a decision was made on inclusion or exclusion by consensus. Three reviewers (AL,
AW and FB) assessed the final articles, and again any discrepancy was settled in the same way.
Reasons for exclusion were provided for each article. Reference lists of the relevant articles
were screened to seek for any additional article that may has been missed in the initial
literature search. This is how articles published before 2015 that were not assessed by the

precedent review were also taken into consideration.

2.3 Quality of included studies

Quality assessment, data extraction and data analysis adhered to the PROSPECT methodology

[9].



Criteria for assessment of the quality of eligible studies included allocation concealment (A —
adequate; B — Unclear; C — inadequate; D — not used), numerical (1-5) quality scoring system
used by Jadad et al. to assess randomisation, double blinding and flow of patients, follow-up of
more or less than 80% of the included patients, and whether the study met the requirements of

the Consolidated Standards of Reporting Trials (CONSORT) 2010 Statement [12,13].

2.4 Analysis of outcomes and statistical analysis

For each analysed study, summary information was extracted and recorded in data tables.
This information included the surgical technique, the timing of surgery, pain scores, whether
pain was assessed at rest or during mobilisation, supplementary analgesics used, time to first
analgesic administration, time intervals between pain measurements and complications, if any.
Same information was extracted from each meta-analysis included. Unless specified otherwise,
it was assumed that the pain scores were assessed at rest. The systematic reviews were used to
find additional studies via bibliographic screens as well as aid in formulating recommendations.

The included studies were grouped together based upon the analgesic interventions (e.g.,
epidural analgesia, peripheral nerve blocks, field blocks, surgical site infiltration, paracetamol,
non-steroidal anti-inflammatory drugs, cyclooxygenase-2 specific inhibitors, etc.). Within each
group, the studies were further placed into subgroups of preoperative, intraoperative, and
postoperative interventions. The studies assessing the effects of surgical techniques on
analgesic outcomes were grouped separately.

Pain intensity scores were used as primary outcome measures. We defined a change > 10

mm on the Visual Analogue Scale (VAS) as clinically meaningful [14]. The effectiveness of each



pain treatment for each outcome was evaluated qualitatively, by assessing the number of
studies showing a significant difference between treatment arms (P < 0-05 as reported in the

study publication).

2.5 Formulation of Recommendations

Recommendations from the previous review were kept as baseline. New recommendations
were given when at least two congruent studies support an intervention. Recommendations for
optimal pain relief are graded A-D according to the overall level of evidence (LoE), as
determined by the quality of studies included, consistency of evidence and source of evidence
(Table S1). Recommendation grading is such as grade A stands for strong recommendation
supported by multiples studies, with unanimous decision from Delphi rounds; grade B stands
for intermediate recommendation supported by multiples studies, with majority decision
during Delphi rounds; grade C lower strength recommendation based on few studies, with
majority decision during Delphi rounds; grade D are weak recommendations based on few
studies, downgraded by Delphi rounds. The group sought to determine the relevance of study
interventions in current perioperative care practice, considering the risks and benefits, and
critically evaluating the baseline pain treatment [9]. For qualitative analysis the trials were
allocated to three broad groups: recommended interventions not recommended for routine
use but may be considered if recommended interventions are not possible, and not
recommended for routine administration.
The recommendations elaborated by the subgroup were sent to the whole PROSPECT Working

Group for review and comments. A modified Delphi approach was used, including several



rounds of individual comments followed by a round-table discussion. Once consensus was
achieved the lead author drafted the final document, which was ultimately approved by the

whole working group.



3. RESULTS

The preferred reporting items for systematic review and meta-analysis (PRISMA) flow chart
demonstrating the search are as per Figure 1. The previous PROSPECT review on radical
prostatectomy included 38 studies. We used the same search criteria as before and opened the
search to robot-assisted and laparoscopic prostatectomy and retrieved 35 new RCTs studies
and 3 meta-analyses. Recommendation on analgesic interventions are summarised in Table 1,
procedures not recommended are listed in Table 2. The quality assessments of the studies
included are summarised in Table 3. Open surgery was performed in 15 studies, a laparoscopic
approach was performed in one study, and a robot-assisted laparoscopic approach was
performed in 17 studies. Two studies considered the difference between robotic and open
surgical procedures, and one study concerned fast track surgery. Key points of each study
included in the analysis are summarised in table S1 (studies included in recommendations) and
in Table S2 (studies not included in recommendation). Unless stated otherwise, every result

described hereafter is statistically significant.

3.1 Systemic non-opioid analgesia

The analgesic effect of paracetamol was investigated in one placebo-controlled study for robot-
assisted prostatectomy. There was no difference in opioid use and pain scores, but the length
of hospital stay was reduced in the paracetamol group [15].

The use of gabapentin was evaluated in one randomised controlled trial concerning open
prostatectomy [16]. Gabapentin or placebo was given 2 hours before surgery while all patients

received diclofenac and paracetamol. Compared to the controlled group, VAS scores were



lower, tramadol consumption was comparable, and a lower number of patients required rescue
analgesia in the group of patients having received gabapentin, without reported adverse
effects.

The study of Weinberg et al. investigated the effect of a preoperative lidocaine intravenous
bolus, followed by an intra-operative continuous intravenous infusion and a 24 hours
postoperative subcutaneous infusion after open prostatectomy [17]. Patients received
paracetamol, ketorolac and PCA morphine as baseline analgesia. Compared to the control
group where patients received a saline infusion, VAS scores were lower at rest during the first
24 postoperative hours and at 24-hour morphine consumption was lower in the lidocaine
group.

Ogric et al. compared an intraoperative 0.3 pg/kg/h infusion of dexmedetomidine with placebo
in open prostatectomy. Baseline analgesia in this trial consisted in paracetamol and a PCA
piritramide. No difference was documented in pain scores and analgesics use [18].

Dirkmann et al. studied the effect of the postoperative use of the COX-2 selective inhibitor
parecoxib. The use of parecoxib, compared to placebo, reduced the cumulative opioid

consumption by 24% after open prostatectomy and decreased pain intensity [19].

3.2 Regional anaesthesia

Since July 2015, two new studies concerning spinal morphine for prostatectomy have
been published. Bae et al. have compared 300 mcg of spinal morphine with intravenous
morphine PCA as rescue with the standard of care provided by morphine IV PCA alone, for

robot-assisted prostatectomy [20]. In the spinal morphine group, pain scores and postoperative



morphine consumption were lower. There was no difference in side effects. The second RCT
administered 200 mcg of intrathecal morphine for open prostatectomy and found also a
reduction in pain scores and a lower use of tramadol and rescue analgesia [21]. Basic analgesia
was paracetamol, diclofenac and baseline analgesia of PCA tramadol. This study reported no
adverse effect, other than pruritus, related to intrathecal morphine injection, and not even in
statistically significant proportion. In a recent study, Koning et al. compared the intrathecal
injection of 12.5 mg bupivacaine and 300 mcg morphine to a sham intrathecal injection before
general anaesthesia in robot-assisted prostatectomy [22]. Patients received paracetamol,
metamidazol and morphine PCA as baseline analgesia. Pain scores and postoperative opioid
consumption were lower in the intervention group. None of these studies documented the
duration of the effect of intrathecal morphine.

The effect of epidural analgesia was assessed in three studies. In all these studies the
standard of care consisted in intravenous opioid PCA without mention of any basic analgesia.
Baumunk et al. have compared thoracic epidural analgesia and general anaesthesia versus
general anaesthesia alone during open prostatectomy. In the thoracic epidural group a bolus
injection was given after insertion of the epidural catheter, and a continuous administration of
bupivacaine was started. The authors documented lower pain scores measured on a numerical
scale, on the first postoperative day in the thoracic epidural group [23]. Fant et al. also
documented lower pain scores on coughing, during 24 hours after surgery, and a significant
lower morphine postoperative consumption after open prostatectomy in their epidural group
[24]. Hwang et al. have compared postoperative patient-controlled epidural analgesia (PCEA)

with ropivacaine and morphine vs. intravenous PCA with nefopam 1 mg and oxycodone 1 mg



during laparoscopic prostatectomy. Settings of PCEA were controlled to maintain vital signs
within 20% of their basal levels with a 30-minute lockout. Pain scores and cumulated
consumption of local anaesthetic were lower in the PCEA group [25].

Chen et al. have investigated the effect of a caudal block on postoperative analgesia in
robot-assisted prostatectomy. No decrease in pain scores and opioid use was documented [26].
Three randomised controlled studies have evaluated a bilateral TAP block in open

prostatectomy. Elkassabany et al. have assessed the TAP block with 20 ml of 5-mg/ml
bupivacaine after induction of general anaesthesia. In the control group patients received a
“sham block” performed with 20 ml saline. Baseline analgesia was provided by IV morphine PCA
in both groups, after a ketorolac administration at the end of surgery. VAS scores were lower
during only 6 hours in the TAP block group [27]. Skjelsager et al. have compared TAP block,
wound infiltration and placebo at the end of the surgery. Preoperatively, all patients received
oral gabapentin, ibuprofen and paracetamol. Postoperatively patients received oral
paracetamol and ibuprofen and IV patient-controlled analgesia with morphine. The first group
had a bilateral TAP block with 20 ml of ropivacaine 7.5 mg/ml on each side and a placebo
wound infiltration, the second group had a surgical wound infiltration with 40 ml of ropivacaine
07.5 mg/ml and a placebo bilateral TAP block, and the third group had a placebo bilateral TAP
block and a placebo wound infiltration. They did not find a difference in pain scores or
morphine consumption [28]. In the study of Maquoi et al., the TAP block, performed at the end
of the surgical procedure, was compared to intravenous lidocaine continuous infusion during
surgery, and to a placebo control group. The TAP block was performed with levobupivacaine,

and patients in this group also had an intravenous bolus of saline. All patients received



paracetamol during surgery and piritramide in the recovery room, then paracetamol in the
wards and a piritramide patient-controlled analgesia as rescue. The intravenous lidocaine group
had a 1.5mg/kg bolus before induction followed by a continuous infusion of 2 mg/kg/h until the
end of the surgery, and in the placebo group saline was used both for the TAP block and the
intravenous infusion. VAS scores and opioid requirement were comparable in the three groups
[29]. None of these studies formally reported the TAP block effect duration.

Three randomised controlled studies have evaluated the TAP block in robotic surgery. Dal Moro
et al. have compared a bilateral TAP block performed postoperatively with 200 ml of 2.5 mg/ml
bupivacaine with placebo [30]. Intraoperative opioids use was significantly lower in the TAP
block group, together with a lower pain score and postoperative analgesic (tramadol and
ketoprofen) requirements. Cacciamani et al. have compared a postoperative TAP block
combined with wound infiltration to wound infiltration alone, and documented lower pain
scores and analgesic requirements for tramadol when the TAP was combined with port sites
infiltration [31]. Taninishi et al. have compared the use of a bilateral TAP block with placebo
and found a significant difference in pain scores but a comparable morphine postoperative
consumption [32]. None of these studies reported the TAP block effect duration.

Kristensen et al. used a subfascial catheter for open prostatectomy with a bolus of 2.5mg/ml
bupivacaine followed by an infusion of 5 ml/h of bupivacaine or saline and found a higher PCA
morphine demand in the placebo group during the first two postoperative hours, but no
difference in the total postoperative morphine use [33].

The efficacy of ultrasound-guided bilateral rectus sheath block with 20 ml of 5-mg/ml

bupivacaine was evaluated in open radical prostatectomy by Ibrahim et al. and compared with



a placebo block; both groups had systemic analgesia with paracetamol and ketorolac, with
morphine as rescue. A lower pain score and opioid use during the first day was documented in
the rectus sheath block group [34].

Ntritsou et al. have compared postoperative electro-acupuncture versus sham acupuncture and
documented lower NRS scores in the electro-acupuncture group and lower analgesic (tramadol
and morphine) demand after open prostatectomy [35]. Weinberg et al. have studied the effect
of dorsal penile nerve block with bupivacaine or saline for urethral catheter-related pain after
open surgery. They documented lower abdominal pain score at 6 h postoperatively and but no
difference at other time points [36].

A double-blind randomised placebo-controlled trial has compared intravesical instillation of 20
ml ropivacaine 10 mg/ml during one hour with placebo, after robot-assisted radical
prostatectomy, and documented no effect on VAS scores and morphine use. However, there

was a significant reduction in the cumulative dose of ketorolac [37].

3.3 Surgical techniques

Shahait et al. have evaluated valveless trocar system during robot-assisted radical
prostatectomy and found lower VAS scores compared to standard trocars [38]. Kava et al.
looked at the difference in incision technique, transverse or longitudinal, during open radical
prostatectomy and found no difference in pain scores or opioid use [39].

Oderda et al. have compared the impact of warmed and humidified CO2 insufflation with
standard CO2 insufflation. Both groups also received a hot air warming blanket, there was no

difference in pain scores [40].



One RCT from Yaxley et al. has compared open with robot-assisted prostatectomy. This study
found that the robot-assisted group reported significantly less pain during normal activities in
the early postoperative period until one week postoperative. There was no difference in
postoperative analgesic consumption between the two groups [41]. We also included a meta-
analysis from llic et al. (in which the article from Yaxley was included) and found that studies
evaluating pain after robotic surgery, versus open surgery, documented lower postoperative
pain after robot-assisted surgery that also contributed to an improved patient’ comfort and a

better recovery [41,42].

3.4 Urinary catheter management

Martinschek et al. have compared suprapubic catheters and urinary catheters in robot-assisted
prostatectomy [43]. They found that suprapubic catheters less bothered patients. However,
pain did not differ between the two groups except for postoperative day 5 and 6, where the
suprapubic catheter group presented lower catheter-related pain scores without any difference
in overall pain either. Prasad et al. found no difference in pain or side effects between urethral
catheter and suprapubic catheter after robot-assisted prostatectomy [44]. One meta-analysis
comparing the transurethral versus suprapubic catheter found that there was less
postoperative pain in the suprapubic catheter group [45] Another meta-analysis found no
conclusive difference. [46]. In a recent study of Lista et al., they compared the effect of early
catheter removal on day 3 to day 5 and found a shorter length of hospital stay for the early
removal group, together with less discomfort and pain on discharge, without any difference in

the incidence of complications [47].



3.5 Anaesthetic techniques

A pharmacokinetic model for fentanyl administration has been compared to conventional
fentanyl dosing regimen. The study showed lower postoperative VAS scores with lower opioid
requirements when the pharmacokinetic model was applied [48].

Yoo et al. have compared total intravenous anaesthesia with propofol and remifentanil to
desflurane and remifentanil [49]. No difference in VAS scores and opioid demand was
documented.

Funcke et al. have evaluated several nociception-monitoring devices (Surgical Pleth Index [SPI],
Pupillary Pain Index [PPI], Nociception Level [Nol] or by clinical judgment) and found no
difference in opioid consumption [50]. A comparison between a deep neuromuscular block
reversed by sugammadex and a moderate block reversed by neostigmine found no difference in
shoulder pain, overall pain scores an morphine use [51].

A randomised study has compared a bundle of fast track postoperative care to conventional
care after laparoscopic radical prostatectomy, and found lower postoperative pain scores and

length of hospital stay in the enhanced rehabilitation group [52].



4. DISCUSSION

This systematic review included 35 RCTs with a majority of high-quality studies. The included
studies were interpreted based on the use of a baseline analgesic technique in the control
group and balancing the benefits and adverse effects of the intervention as well as assimilating
this information in a clinical context (i.e., in the setting of radical prostatectomy). We thus
provide recommendations (Table 1 and Table 2) with supporting arguments for and against the
use of analgesic interventions for radical prostatectomy.

This systematic review is an update of a previous PROSPECT review published in 2015 [10].
This review stated that there was a significant lack of evidence to determine an optimal pain
management protocol in patients undergoing radical prostatectomy. In addition to the
expansion of robotic surgery, it seemed legitimate to perform the current review. The
recommendations for the current review were built on those of the previous review and
supported by the information retrieved from the more recent studies.

Studies confirm that robot-assisted surgery is less painful than open prostatectomy. Based on
this statement it seems logical that postoperative analgesic protocols should be at least partly
different also in agreement with evidences documented in the literature. Perioperative use of
paracetamol is recommended despite limited procedure-specific evidence, based on previous
recommendations [10]. COX-2 inhibitors and NSAIDs are recommended based on several
studies collected in the previous review [10] and one additional study concerning parecoxib
included in the current review, provided there are no contra-indications. NSAIDs have shown to

be effective after open surgery and likely after robot-assisted surgery. Systemic lidocaine is



recommended for open prostatectomy based on two positive studies, one collected in the
previous review [53] and one in the current review [17]. The duration of lidocaine infusion
should be limited however to the intraoperative and immediate postoperative periods for
safety reason. Indeed subcutaneous or intravenous prolonged administration of lidocaine in the
postoperative period does not correspond to common usage [17, 54]. Intravenous lidocaine
cannot be recommended for minimally invasive surgery due to the lack of evidences. An
international consensus statement recently focused on efficacy and safety of intravenous
lidocaine infusion [55]. It has been clearly stated that intravenous lidocaine should not be used

at the same time as regional anaesthesia.

We do not recommend epidural analgesia despite positive studies published since January 2015
and before [10] because the technique is invasive and conveys a risk of side effects and
complications such as hypotension, dural puncture and even epidural haematoma [56]. Caudal
block is not recommended because only one negative study has been published on its use [26].
We previously recommended spinal morphine for open radical prostatectomy based on three
positive studies [10]. This recommendation is supported by an additional positive study
published since, in patients scheduled for open prostatectomy. However, intrathecal morphine
administration also induces well-documented adverse side effects such as nausea and vomiting
and conveys a risk of respiratory depression. These effects are dose-dependent [57], but low-
doses spinal morphine have not been documented to be effective after prostatectomy, so far.

In addition, the duration of the analgesic effect of spinal morphine is not well documented.



Consequently, we do not recommend spinal morphine as first line analgesic treatment for
prostatectomy.
As we retrieved three positives studies, a bilateral transabdominal peritoneal block is
recommended in laparoscopic or robotic procedures. In open surgery, studies on TAP block
reported conflicting results, so no recommendation could be elaborated in this setting. Wound
infiltrations with local anaesthetic agents can be considered for open procedures. On that topic,
our updated review retrieved two studies, one of them being an evaluation of a continuous
infusion, [28,33] and one positive study was already in the last review [58]. The previous review
also retrieved two more studies evaluating Magnesium, with or without local anaesthetic,
wound infiltration [59,60]. These two studies did not bring enough information to recommend
the use of magnesium, but reinforced wound infiltration as analgesic strategy. These analgesic
strategies cannot be used at the same time as intravenous lidocaine infusion [55].
Our search did not retrieve any procedure specific evidence on the use of dexamethasone,
ketamine, magnesium, clonidine, pregabaline and opioid-free anaesthesia protocol.
Dexmedetomidine was evaluated in a single negative study. Despite the lack of procedure
specific evidence, we decided to maintain the previous recommendations on dexamethasone,
considering the absence of serious side effects [10]. Gabapentin was documented to decrease
pain scores and opioid demand in one study but the side effects induced by gabapentin such as
sedation, drowsiness or blurred vision could be troublesome in the postoperative period and do
not support the routine use of gabapentin based on a single study.

This review updates the recommendations published in 2015 [10], with new

recommendations of regional anaesthesia for robot assisted and laparoscopic surgery and



introducing intravenous lidocaine for open surgery. The use of intrathecal opioids is no longer
recommended as first line analgesia.

The included studies have some limitations that keep the conclusions in perspective. Study-
protocols vary in dosing regimens, route of administration, and standard of care in control
groups. Some analgesic treatments were not evaluated against a control group that received an
adequate analgesic regimen. Most studies included small sample groups, that made the results
inconclusive when they showed no difference between groups. In addition, the sample sizes
were too limited to draw conclusions concerning the safety profile of the analgesic drugs or
techniques in the specific setting of prostatectomy. Eventually other outcomes such as
deambulation, lengt of hospital stay, patient satisfaction should be evaluated more
systematically. Other limiting factors include selection bias by the primary reviewers. Selection
bias could have developed because all studies fulfilling the search requirements were split
between two reviewers, and then included or excluded based on Jadad score requirements.
This method also allows for human error, where an appropriate study could have been missed
by a reviewer and excluded. Some limitation concerning our methodology can be discussed.
The Cochrane risk of bias assessment tool, has not been used in this review, as stated in the
PROSPECT methodology, other tools were used. Finally, recommendations were not elaborated
according to the Grade approach, as the Prospect collaboration uses not only systematic review
and grading of the studies, but also Delphi rounds to assess the balance between efficacy and

invasiveness of the interventions to provide recommendations adapted to clinical practice.



5. CONCLUSIONS

In summary, an optimal pain management after radical prostatectomy has been identified
by this review (Table 1). A balance of the analgesic efficacy and potential risks of the analgesic
intervention determine these recommendations. Perioperative pain management for radical
prostatectomy should include, unless contraindicated, paracetamol and NSAIDs continued into
the postoperative period primarily for their ability to reduce opioid use, and opioids as rescue
postoperatively. Intraoperative intravenous infusion of lidocaine is appropriate for open
prostatectomy. Wound infiltration is an effective, safe and easy procedure for open procedures

while TAP block is effective for robot and laparoscopic procedures.
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Figure 1: PRISMA flow diagram of studies included in this systematic review.
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Table 1: Overall recommendations for pain management after radical prostatectomy

Interventions Recommendations Grade

Paracetamol Recommended despite limited B
procedure-specific evidence

Systemic lidocaine Intraoperative continuous B

intravenous infusion of lidocaine is
recommended for open surgery

Cox-2-selective inhibitors

Recommended provided there are A

NSAIDs no contra-indications

TAP block Recommended for A
laparoscopic/robotic procedures

Wound infiltration Recommended for open surgery B

Table 2: Analgesic interventions not recommended for pain management in patients

undergoing radical prostatectomy

Intervention

Reason for exclusion

Gabapentine

Limited procedure specific evidence/side effects

Dexmedetomidine

Lack of procedure specific evidence

Intravesical local anaesthetics

Lack of procedure specific evidence

Intrathecal opioid

Not recommended due to the risk of adverse effects

Epidural Unfavourable benefit/risk balance
Epidural-caudal block Lack of procedure specific evidence
TAP block Not recommended for open

Rectus sheath block

Lack of procedure specific evidence

Electro-acupuncture

Limited procedure specific evidence

Magnesium sulphate wound
infiltration/intravenous

Limited procedure specific evidence

Penile block

Lack of procedure specific evidence

Valveless trocar

Limited procedure specific evidence

Transverse vs. longitudinal incision

Lack of procedure specific evidence

Intravesical installation ropivacaine

Lack of procedure specific evidence

Suprapubic vs. urethral catheter

Lack of procedure specific evidence

Urethral catheter vs. suprapubic and
urethral catheter

Lack of procedure specific evidence

Early catheter removal

Limited procedure specific evidence

CO2 warmed and humidified

Lack of procedure specific evidence

Anaesthetic techniques

No specific recommendations for anaesthetic
technique




Table 3: Quality assessment and level of evidence assigned to the randomised trials included in
this review for analgesia after radical prostatectomy

Study Quality score Quality Score Level of
(Allocation concealment: A-D; (Jadad score) evidence
randomisation, blinding and
withdrawal score)

Wang 2019 [15] B 3 2

Deniz 2012 [16] B 3 2

Weinberg 2016 [17] | A 5 1

Ogric 2017 [18] C 1 2

Dirkmann 2015 [19] | A 5 1

Bae 2017 [20] B 3 2

Nuri-Deniz 2013 [21] | B 2 2

Koning 2019 [22] A 4 2

Baumunk 2014 [23] | B 2 2

Fant 2013 [24] B 3 2

Hwang 2018 [25] B 2 2

Chen 2018 [26] B 2 2

Elkassabany 2013 A 5 1

[27]

Skjelsager 2013 [28] | A 5 1

Maquoi 2016 [29] A 5 1

Dal Moro 2019 [30] | A 4 1

Cacciamani 2019 A 5 1

[31]

Taninishi 2020 [32] A 5 1

Kristensen 2013 [33] | A 5 1

Ibrahim 2018 [34] A 5 1

Ntritsou 2014 [35] B 4 1




Weinberg 2014 [36] | A 4 1
Shahait 2019 [38] C 1 2
Kava 2010 [39] B 3 2
Fuller 2013 [37] A 5 1
Martinschek 2016 C 1 2
[43]

Prasad 2014 [44] B 2 2
Lista 2020 [47] C 2 2
Oderda 2019 [40] C 3 2
Yaxley 2016 [41] B 3 2
Jin 2016[48] A 4 1
Yoo 2012 [49] A 4 1
Funcke 2019 [50] C 1 2
Williams 2020 [51] | A 5 1
Magheli 2011 [52] C 1 2




Table S1: Summary of key results from studies evaluating systemic analgesics, systemic
analgesic adjuncts, regional analgesia and surgical procedures used to support the
recommended interventions in patients after prostate surgery

Interventions that are recommended for radical prostatectomy

Study Study design Pain Scores Cumulative opioid Baseline Analgesia
doses
Preoperative systemic non-opioid analgesics
Paracetamol
Wang 2019 [15] | Laparoscopic prostatectomy NS NS Ketorolac,
IV Paracetamol (n = 34) or placebo (n ondansetron,
=41). hydromorphone.
I.V. Lidocaine
Weinberg 2016 Open radical prostatectomy No reduction of pain Lidocaine reduced 24 h Paracetamol,
[17] Preoperative 0.075 mi/kg lidocaine 2 | scores at rest, or on morphine consumption. | ketorolac, PCA
mg/ml infusion and postoperative coughing, during 24 morphine.

subcutaneous infusion at 0.075
ml/kg/h (n = 37) vs. saline 0.9% (n =
38).

h.

Cox-2-selective inhibitors

Dirkmann 2015
[19]

Open prostatectomy (n = 48)
Paracoxib 40 mg on patient arrival,
repeated every 12 h

paracoxib 20 mg vs. i.v. placebo.

- Modified-brief pain
inventory-short form
(m-BPI-sf).

- Pain severity (m-
BPI-sf: 1(1/2) vs.
2(2/3), and pain
interference (m-BPI-

sf: 1(0/1) vs. 1(1/3).

Parecoxib significantly
reduced cumulative
opioid consumption by
24%, and reduced
opioid-related side
effects.

PCA morphine for
postoperative pain
(continuous and
bolus dose).

Regional anaesthesia

TAP block

Dal Moro 2019
[30]

Robotic prostatectomy

bilateral TAP block (200 ml of 2.5
mg/ml levobupivacaine (n = 50) ; no
TAPb (n = 50).

TAP provided
significant reduction
in NRS at 6, 12, 18
and 24 h.

Significant reduction of
postoperative
consumption of
tramadol and
ketoprofen in the TAP

group.

Paracetamol 3 times
a day, rescue
tramadol and
ketoprofen.

Cacciamani
2019 [31]

Robotic prostatectomy

US-TAP group (20 ml of 3.5

mg/ml Ropivacaine) + Wound
infiltration (20 ml of 3.5

mg/ml Ropivacaine) (n = 57) vs. No
TAP but wound infiltration

US-TAP block group
showed decreased
mean 24 h NRS, with
a lesser mean NRS
scale at 11 p.m.
measurement. NS at

US-TAP block group
showed lesser use of
opioid the day of
procedure (the rescue
dose of tramadol).

Paracetamol and
tramadol as rescue

(20 ml of 3.5 mg/ml Ropivacaine) (n POD 1, 2, 3.
=43).
Taninishi 2020 Robotic prostatectomy TAP showed a NS Paracetamol as the

(32]

3.75 mg/ml ropivacaine (n = 48) vs.
placebo (n =52).

significant decrease
in NRS scores in rest.
At the time of PACU

first choice, 50 mg
flurbiprofen axetil as
the second, and

discharge no fentanyl PCA.
difference in NRS.

Wound infiltration

Kristensen 2013 | Open radical retropubic NS Comparable amounts of | Systematic

(33]

prostatectomy.
A multi-hole plastic catheter
subfascially, bupivacaine 2.5 mg/ml|

morphine, and
oxycodone.
A significant higher

paracetamol and
diclofenac,
additional morphine




with 30 ml as bolus dose and 5 mi/h
continuous infusion (B group) (n =
30) vs. saline group (S group) (n =
30).

number of patients when pain.
required additional Oxycodone in the
morphine in the ward.

placebo group.

(Results from articles are in Italic) (NS: non-significant difference)

Table S2: Summary of key results from studies evaluating systemic analgesics, systemic

analgesic adjuncts, regional analgesia and surgical procedures used to support the not

recommended interventions in patients after prostate surgery

Study

Study design

Pain Scores

Cumulative opioid
doses

Baseline Analgesia

Preoperati

ve systemic non-opioid analgesics

Gabapentin

Deniz 2012 [16]

Open radical retropubic prostatectomy
Gabapentin 900 mg per os 2 h before
surgery (n = 25) vs. no gabapentin (n =
25),

Pain scores significantly
lower in the gabapentin
group compared with
controls at 45 min, 60 min
and 2 h postoperatively.

The mean cumulative
tramadol
consumption at 24 h
was comparable in
the two groups. The
number of patients
who required rescue
analgesia was lower
in the gabapentin
group than in the
control group.

Tramadol PCA (bolus 50

mg, followed by 20 mg on
demand, lockout 15 min),

rescue is paracetamol,
diclofenac.

Dexmedetomidine

Ogric 2017 [18]

Open radical prostatectomy
Dexmedetomidine (0.3 ug/kg/h) was
started with intravenous line insertion
and continued until wound closure.

NS

NS

Paracetamol
PCA piritramide

Regional a

naesthesia

Preoperative Intrathecal

morphine

Bae 2017 [20]

Laparoscopic prostatectomy

300 pg intrathecal (IT) morphine with
IV-PCA (n = 15) vs. IV-PCA only (Img
morphine/ml) (n = 15).

NPSs until postoperative 24
h were significantly lower in
the ITM group.

No difference in the NPS at

Postoperative
morphine
consumption was
significantly lower in

Morphine PCA

rest and on coughing the ITM group at 12
between the two groups and 24 h
after the first postoperative | postoperatively.
24 h.
Nuri-Deniz 2013 [21] Open radical prostatectomy IT VAS scores were lower in Tramadol Tramadol PCA and

morphine (200 ug) vs. no intrathecal
morphine

the IT morphine group
compared to the control
group in the first 12 h
postoperatively.

consumption and
postoperative nausea
were lower in the IT
morphine group.

Less patients in the IT
morphine required
rescue analgesia.

paracetamol and
diclofenac.




Koning 2019 [22]

Robot-assisted radical prostatectomy

Intervention group had

Intervention group

Paracetamol up to 4000

IT 12.5 mg bupivacaine/300 ug lower pain scores during received less mg/day and metamizole
morphine vs. sham injection and exertion; NRS 3 (1-6 [0-9]) | morphine; 2 mg (1-7 | 1000 mg + Morphine PCA
intravenous loading dose of 0.1 mg.kg* | vs. 5 (3-7 [0-9]). [0-41 mg]) vs. 15 mg
morphine. (12-20 [8-61 mg])
Epidural
Baumunk 2014 [23] Radical retropubic prostatectomy NRS scores were significant | NS /
Thoracic epidural analgesia with lower on the first
general analgesia (n = 116) vs. general postoperative day TEA with
anaesthesia (n = 119). general anaesthesia.
Fant 2013 [24] Radical retropubic prostatectomy Incision pain significantly Significantly lower Morphine PCA vs. PCEA.

Systemic opioid based analgesia (n =
14) vs. thoracic epidural based (n = 12).

lower in the epidural group
on arrival in the PACU and
during the first 8 h.

Deep pain and pain on
coughing also significantly
lower in the epidural Group
atOh,4h,and 8 h

Pain on coughing lower

consumption of
intraoperative opiates
and inhaled agents in
the epidural Group E.

even at 24 h.

Hwang 2018 [25] Laparoscopic radical prostatectomy. NS Additional analgesics Oxycodone and nefopam
Comparison of patient-controlled counts in the PCEA in PCA vs. ropivacaine and
epidural analgesia (n = 17) with patient- group were less than morphine in PCEA.
controlled intravenous analgesia (n = those in the PCIA
19). group.

Epidural Caudal block

Chen 2018 [26] Robot-assisted prostatectomy NS NS Intravenous morphine,

caudal block 20 ml 5 mg/ml ropivacaine
(n = 20) vs. standard analgesia (n = 20)
intravenous morphine, intramuscular
pethidine as well as oral tramadol.

intramuscular pethidine
as well as oral tramadol.

TAP block

Elkassabany 2013 [27]

Open retropubic prostatectomy
TAP block (n = 16) vs. NaCl 0.9% (n =
16).

Lower VAS scores on

admission in PACU, at 1 h, 2

h, and 6 h in the TAP block
group.

Opioid requirements
lower in the TAP
group at 1 and 6-h
intervals. At 2 and 24-
h intervals, morphine
requirements were

Ketorolac, at the end of
surgery all patients
received PCA morphine.

not statistically
different.
Skjelsager 2013 [28] Open radical prostatectomy NS NS Preoperatively, all
TAP group (40 ml ropivacaine 7.5 patients received oral
mg/ml and wound infiltration (40 ml gabapentin, ibuprofen
ropivacaine 7.5 mg/ml) (n = 23) vs. and paracetamol,
Placebo TAP and placebo wound followed by oral
infiltration (n = 25) vs. infiltration group paracetamol and
and placebo TAP (n = 25). ibuprofen at regular
doses and intervals, and
IV PCA morphine from 0 h
to 24 h postoperatively.
If inadequate, additional
boluses of 2.5 mg IV
morphine during the first
postoperative hour until
adequate analgesia was
obtained.
Maquoi 2016 [29] Open radical prostatectomy NS NS Intraoperative 2 g

TAP block and intravenous bolus of

paracetamol, recovery IV




saline with continuous infusion (n = 34)
vs. bolus of intravenous lignocaine wit
continuous infusion (n = 33) vs. placebo
TAP and infusion (n = 34).

piritramide, on ward
paracetamol, rescue
patient controlled
analgesia.

Rectus sheat block

lbrahim 2018 [34]

Open radical prostatectomy
Placement of rectus sheath block (RSB)
with 20 ml of bupivacaine (n = 25) on
each side vs. 20 ml NaCl 0.9% on each
side (n = 25).

Mean VAS during first
postoperative day was
significantly lower in group
RSB.

Mean value of total
morphine consumed
by the patients during
the first day was
significantly lower.

Paracetamol and
ketorolac, morphine as
rescue.

Electroacupuncture

Ntritsou 2014 [35]

Open radical prostatectomy
Electroacupuncture applied bilaterally

Pain scores on the NRS and
SF_MPQ were significantly

A significant decrease
was detected in the

Parecoxib IV 1 h before
the end of surgery and

during closure with tramadol and lower and electronic total amount of paracetamol IV 30 min
ketamine (n = 37) vs. sham acupuncture | pressure algometer analgesia. before.
with tramadol and ketamine (n = 38). measurements were Both groups received an
significantly higher in the IV bolus of tramadol and
EA group than in the ketamine 30 min before
control group at all the end of surgery.
assessments. Administration was
continued by IV infusion
of tramadol and ketamine
via an adjustable flow
disposable pump. The
dose of ketamine was
subanaesthetic and did
not exceed 300-mg/24 h.
Tramadol and morphine
as rescue.
Penile block
Weinberg 2014 [36] Robotic-assisted laparoscopic Abdominal pain at 6-hour NS Paracetamol according to
prostatectomy time-point was significantly pain, ketolorac,
Dorsal penile nerve block with lower. hydromorphone.
bupivacaine vs. saline injection.
Surgical Technique
Shahait 2019 [38] Laparoscopic prostatectomy VTS group had less pain NS TAP block at the end of
100 patients using valveless trocar intensity compared to the surgery with 5 m/
system, 100 standard trocars. control in the first 18 hours. bupivacaine bilaterally for
a total of 10 ml.
Postoperative pain
control medication with
ketorolac.
Breakthrough pain
managed with
paracetamol and opioid-
based medications.
Kava 2011 [39] Open radical prostatectomy NS NS Morphine PCA until day 1,
Transverse longitudinal incision (n = 27) then oxycodone.
vs. longitudinal incision (n = 27).
Fuller 2013 [37] Robot-assisted laparoscopic NS Cumulative dose of Paracetamol and
prostatectomy ketorolac significantly | ketorolac.
Intravesical administration of less in the treatment
ropivacaine compared to placebo. group, no difference
regarding the
cumulative dose of
morphine.
Catheter
Martinschek 2016 [43] | Robot-assisted radical prostatectomy Pain caused by the catheter | / | /




Bladder drainage wit urethral catheter
(n = 35) vs. suprapubic catheter (n =
27).

was significantly lower for
the suprapubic catheter
groups on POD 5 and 6.

Prasad 2014 [44] Robot-assisted radical prostatectomy NS / Paracetamol alternating
Suprapubic tube drainage with early with oral ibuprofen.
removal of urethral catheter (n = 29) vs.
transurethral catheter (n = 29)

Lista 2020 [47] Robot-assisted radical prostatectomy Urethral discomfort and / /

Urethral catheter removal on day 3 vs. pain at discharge was
day 5. significantly higher in group
2.

Oderda 2019 [40] Robot-assisted radical prostatectomy NS / Postoperative analgesia:
Warmed and humidified CO2 continuous infusion of
insufflation vs. standard CO2 tramadol 300 mg/day by
insufflation. elastomeric pump and

paracetamol 1 g/8 h
bolus IV for 48 hours.
Rescue therapy consisted
of ketorolac 30 mg bolus
V.

Fast track

Magheli 2011 [52] Laparoscopic radical prostatectomy Fast-track patients showed | / Fast track: Cox-2 inhibitor
conventional (n = 25) with PCA steeper decreases in resting etoricoxib
piritramide vs. fast-track postoperative | pain and lower overall Conventional group: PCA
care (n = 25) with high dose COX-2 levels of pain during piritramide.
inhibitors. mobilization/ambulation.

Robot/Laparoscopic vs. Open

Yaxley 2016 [41] Robot-assisted radical prostatectomy (n | Significant differences for / /
=163) vs. open radical retropubic pain in the in the robot-
prostatectomy (n = 163). assisted laparoscopic

prostatectomy group in the
early postoperative period
(24 h and 1 week).

Anaesthetic technique

Jin 2016 [48] Robot-assisted prostatectomy VAS scores at 0.5, 1, 4, and | Lower fentanyl PCA fentanyl.
Fentanyl Pharmacokinetic model-based | were significantly lower in consumption.
dosing scheme to achieve a targeted the pharmacokinetic model-
concentration. 20 mcgr/h continuous, based group.
to 10 mcgr/h (B) (n = 36) vs.
conventional dosing regimen for
intravenous PCA. Bolus 10 mcgr
fentanyl, lockout 10 min (A) (n=34).

Yoo 2012 [49] Robot-assisted radical prostatectomy NS NS PCA fentanyl, rescue
Total intravenous anaesthesia (n = 31) analgesic ketorolac.
vs. balanced anaesthesia with
desflurane (n = 31).

Funcke 2019 [50] Open radical prostatectomy NS NS Metamizole and clonidine
Sufentanil administration guided by at the end of surgery,
analgesia monitoring devices or clinical then piritramide bolus.
control.

Williams 2020 [51] Robotic prostatectomy NS NS Morphine use in PACU.

Reversal of deep neuromuscular block
with sugammadex or moderate block
with neostigmine.

(When non-assessed in article: /) (Results from articles are in Italic)







