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Abstract: Objective: Robot-assisted radical prostatectomy (RARP) requires pneumoperitoneum (Pnp) and a steep
head-down position that may disturb respiratory system compliance (Cys) during surgery. Our aim was to compare the
effects of different degrees of neuromuscular block (NMB) on C;s with the same Pnp pressure during RARP. Methods:
One hundred patients who underwent RARP were enrolled and randomly allocated to a deep or moderate NMB group
with 50 patients in each group. Rocuronium was administered to both groups: in the moderate NMB group to maintain
1-2 responses to train-of-four (TOF) stimulation; and in the deep NMB group to maintain no response to TOF stimu-
lation and 1-2 responses in the post-tetanic count. Pnp pressure in both groups was 10 mmHg (1 mmHg=133.3 Pa).
Peak inspiratory pressure (Ppeak), mean pressure (Pmean), Crs, and airway resistance (Raw) were recorded after anes-
thesia induction and at 0, 30, 60, and 90 min of Pnp and post-Pnp. Surgical space conditions were evaluated after the
procedure on a 4-point scale. Results: Immediately after the Pnp, Ppeak, Pmean, @nd Raw significantly increased, while Cs
decreased and persisted during Pnp in both groups. The results did not significantly differ between the two groups at
any of the time points. There was no difference in surgical space conditions between groups. Body movements oc-
curred in 14 cases in the moderate NMB group and in one case in the deep NMB group, and all occurred during ob-
turator lymphadenectomy. A significant difference between the two groups was observed. Conclusions: Under the
same Pnp pressure in RARP, deep and moderate NMBs resulted in similar changes in Crs, and in other respiratory
mechanics and surgical space conditions. However, deep NMB significantly reduced body movements during surgery.

Key words: Robot-assisted radical prostatectomy (RARP); Deep neuromuscular block; Respiratory mechanics;
Surgical space condition
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1 Introduction tectomy and laparoscopic radical prostatectomy, such

as a clearer surgical field, less bleeding, thorough

Robot-assisted radical prostatectomy (RARP)
has advantages over open retropubic radical prosta-
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radical cure, and conserved urine control and sexual
function. This has made it an important method for
radical prostatectomy (Basiri et al., 2018). Because
this modern surgical technique requires the patient to
be in a steep head-down position and because pneu-
moperitoneum (Pnp) is used, it has a significant im-
pact on cardiopulmonary function during surgery
(Rauh et al., 2001; Atkinson et al., 2017). Inflation of
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the abdominal cavity with CO, can cause sharp he-
modynamic changes owing to increased abdominal
pressure. Airway pressure increases and respiratory
system compliance (Cys) decreases due to lifting of the
diaphragm. The head-down position and, in particular,
Pnp have a significant effect on C;5 (Park et al., 2012).
CO, can be absorbed through the peritoneum or
subcutaneously, and hypercapnia often occurs. Hy-
poxemia may also occur owing to reduced functional
residual volume and atelectasis caused by elevation of
the diaphragm (Chun et al., 2019). Increased airway
pressure may cause lung injury and thus increase the
incidence of postoperative lung complications (Gii-
Idner et al., 2015).

In patients undergoing laparoscopic surgery, it is
important to reduce abdominal pressure in order to
reduce lung injury. Some studies have reported on the
use of a deep neuromuscular block (NMB) that may
facilitate the use of low Pnp pressure during laparo-
scopic surgery, thereby reducing disturbance in the
cardiopulmonary functions (Madsen et al., 2015;
Bruintjes et al., 2017; Koo et al., 2018). Deep NMB
is defined as: no responses to train-of-four (TOF)
stimulation and 1-2 responses to post-tetanic count
(PTC) during neuromuscular monitoring, compared
to moderate NMB, which has 1-2 responses to TOF.
However, at the same Pnp pressure, it is uncertain
whether deep NMB can improve respiratory mechan-
ics such as airway pressure, airway resistance (R,y),
and C5 in RARP and other laparoscopic surgeries.

In this study, we compared the effects of dif-
ferent degrees of NMB on Cys and other respiratory
mechanics under the same Pnp pressure (10 mmHg;
1 mmHg=133.3 Pa) during RARP.

2 Subjects and methods
2.1 Study design

A total of 100 patients who underwent elective
RARP were enrolled in this study between Sept. 15,
2018 and May 20, 2019. The inclusion criteria were:
American Society of Anesthesiologists Physical Status
Class I or II and no history of severe systemic disease.
The exclusion criteria were: age >80 years; history of
severe heart, lung, liver, or kidney disease; history
of neuromuscular disease; body mass index (BMI)
>30 kg/m” or <18.5 kg/m’; and a history of severe

drug allergy. The patients were randomly allocated to
one of two groups, moderate NMB or deep NMB (50
patients in each group), using SPSS Statistics Version
20 (IBM, Armonk, NY, USA). The study flowchart is
shown in Fig. 1.

2.2 Anesthesia

Upon admission of the patients to the operating
room, the peripheral vein was cannulated for infusion
and medication, and the left radial artery was cannu-
lated to monitor the arterial pressure and blood gas
analysis. The patients were anesthetized intrave-
nously with 1-2 mg/kg propofol, 5 pg/kg fentanyl,
and 0.6 mg/kg rocuronium. They were subsequently
tracheally intubated and maintained with propofol
(6-10 mg/(kg-h)) and remifentanil (10—20 pg/(kg-h))
by pump infusion to maintain a bispectral index (BIS)
value of 40—60 (40-50 frequency) during surgery.

After induction of anesthesia and tracheal intu-
bation, rocuronium was infused intravenously with an
initial dose of 0.6 mg/(kg-h), and with subsequent
dose adjustments to maintain 1-2 responses to TOF in
the moderate NMB group, or no response to TOF and
1-2 responses to PTC in the deep NMB group. An
additional bolus dose of rocuronium (5 mg) was ad-
ministered as required during surgery or in the case of
a sudden change in responses. Infusion of rocuronium
was discontinued at the end of the Pnp, after which
the surgery usually lasted for 30 min.

The patients were ventilated using the Dréger
Fabius GS anesthesia workstation (Drager Medical,
Liibeck, Germany). The fraction of inspired oxygen
(Fi0,) was 60% (mixed with 1 L oxygen and 1 L air),
and a volume-controlled ventilation with an inspira-
tory pause of 10% was set with an inspiratory-to-
expiratory ratio of 1:2, tidal volume of 8 mL/kg, res-
piratory rate of 12 times/min, and positive end expir-
atory pressure (PEEP) of 5 cmH,O (1 c¢mH,0O=
98.06 Pa). The respiratory rate was adjusted before
the Pnp to maintain an end-tidal pressure of CO,
(PETCO;,) of 30-35 mmHg. Respiratory parameters
were not adjusted if PETCO, was <60 mmHg in the
Pnp, but if PETCO, was >60 mmHg, the respiratory
rate was increased first. If PETCO, continued to rise,
the tidal volume was increased appropriately. No lung
recruitment was performed during the measurement.

Fentanyl (2 ng/kg) was administered before con-
cluding the surgery. For reversal of NMB, neostigmine
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[ Enrollment J
Assessed for eligibility (n=216)
Excluded (n=116)
.| 0 Not meeting the inclusion criteria (n=93)
o Declined to participate (n=15)
o Other reasons (n=8)
Randomization (n=100)
v ( Allocation 1 v
L J

Allocated to the moderate NMB group (n=50)
o Received the allocated intervention (n=50)
o Did not receive the allocated intervention (n=0)

Allocated to the deep NMB group (n=50)
o Received the allocated intervention (n=50)
o Did not receive the allocated intervention (n=0)

Follow-up ]
J

Lost to follow-up (n=0)
Discontinued intervention at Pnp 90 min due to
short procedure (n=7)

Lost to follow-up (n=0)
Discontinued intervention at Pnp 90 min due to
short procedure (n=12)

[ Analysis 1 v

J

Analyzed (n=50)
o Excluded from analysis at Pnp 90 min due
to short procedure (n=7)

Analyzed (n=50)
o Excluded from analysis at Pnp 90 min due
to short procedure (n=12)

Fig. 1 Consolidated standards of reporting trials (CONSORT) flow diagram
NMB: neuromuscular block; Pnp: pneumoperitoneum

50 pg/kg and atropine 10 pg/kg in the moderate NMB
group or sugammadex 2 mg/kg in the deep NMB
group were intravenously administered under the
guidance of the NMB monitor. When the TOF ratio
(T4/T1) reached 0.9, the tracheal tube was removed
and the patients were transferred to the post-anesthesia
care unit.

2.3 Monitoring and data acquisition

Patients were monitored for electrocardiography,
pulse oximetry, body temperature, BIS, invasive ar-
terial pressure, PETCO,, and ventilation pressure-
volume loop using CARESCAPE Monitor B650 (GE
Healthcare, Helsinki, Finland). Blood gas was ana-
lyzed using the ABL-90 FLEX analyzer (Radiometer
Medical ApS, Brenshgj, Denmark) and NMB was
monitored by acceleromyography of the adductor

pollicis muscle with the TOF Watch SX (Organon,
Dublin, Ireland). Two electrodes were placed over the
left ulnar nerve; TOF was measured every 15 s during
the surgery after calibration with supramaximal stim-
ulation. In addition, PTC, the single twitch stimula-
tion response count after a 50-Hz current tetanic
stimulation, was measured every 5 min when there
was no response to TOF (Fig. 2).

Pnp pressure in both groups was 10 mmHg. All
surgeries were performed by two teams of surgeons.
The surgeons were asked to evaluate the surgical
space conditions after the procedure using a 4-point
scale: 1, optimal, optimal/excellent surgical space
conditions; 2, good, non-optimal conditions, but
an intervention was unnecessary; 3, acceptable, an
intervention was necessary to improve conditions;
and 4, poor, unacceptable conditions that required
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Fig. 2 Graphical illustration of neuromuscular moni-
toring results

(a) Responses to train-of-four (TOF) stimulation and single
twitch stimulation (bold line) before muscle relaxant ad-
ministration. (b) Responses to TOF and single twitch stim-
ulation after muscle relaxant administration. With the in-
crease of the depth of neuromuscular block (NMB), TOF
responses decreased from the fourth response (T4) and
disappeared in sequence. Responses to single twitch stim-
ulation also gradually weakened and disappeared. One to
two responses to TOF stimulation are labeled as a moderate
NMB. (c) Deep NMB, no response to either TOF or single
twitch stimulation. (d) A 50-Hz tetanic stimulation. (¢) Count
of the number of responses to single twitch stimulation. Two
responses are given as an example

intervention to ensure acceptable surgical space
(Staehr-Rye et al., 2014; Williams et al., 2020). Body
movements during the surgery were also recorded.

Peak inspiratory pressure (Ppeax), mean pressure
(Piean), Crs, and Ry, were recorded after induction of
anesthesia and at 0, 30, 60, and 90 min of Pnp and
post-Pnp. Blood gas analysis was performed after
induction and at 60 min of Pnp, and the arterial partial
pressure of oxygen (PaO;) and arterial partial pres-
sure of CO, (PaCO,) were recorded.

An attending anesthesiologist and a resident
anesthesiologist performed anesthesia. The patients,
surgeons, and the resident anesthesiologist who rec-
orded the data were blinded to the level of NMB.

2.4 Statistical analysis

The normality of distribution of all variables was
tested using the Kolmogorov-Smirnov test. The val-
ues of Ppeak, Pmeans Crs, Raw, Pa0,, and PaCO, at dif-
ferent time points are presented as the median and
interquartile ranges, as the data were not normally
distributed. The patient characteristics, Pnp duration,

and surgery duration are also presented as medians
and interquartile ranges. Differences between multiple
time points were analyzed using the Kruskal-Wallis
test followed by the Kruskal-Wallis one-way analysis
of variance (ANOVA) post-hoc tests. Differences
between the two time points or between groups were
analyzed using the Mann-Whitney U test, and the
surgical rating score was compared between groups
using the same test. The number of patients who showed
body movements during surgery and the number of
patients who had PaCO, >60 mmHg and oxygenation
index (PaO,/Fi0;) <300 mmHg were compared with
the Chi-squared (Xz) test between groups.

In order to determine the sample size, we ana-
lyzed the Cys data in a pilot study of 10 patients
during RARP. During the Pnp, the mean C;; was
30 mL/cmH,0 with a standard deviation of 5. These
data were also similar to the data reported by Rauh
etal. (2001) and Brandao et al. (2019). The calculated
results showed that in order to distinguish a 10%
difference in C, between the moderate NMB and
deep NMB groups with a significance level of 0.05
and a power of 90%, 49 patients were needed in each
group.

A P-value of <0.05 was considered statistically
significant. Analyses were performed using SPSS
Statistics Version 20.

3 Results

Patient characteristics including age, height,
body weight, BMI, Pnp time, and surgery time are
shown in Table 1. There were no significant differ-
ences in any of these parameters between the two
groups.

Immediately after Pnp, Ppeak, Pmean, and Ray
significantly increased and C, decreased, these
changes persisted during Pnp in both groups. After
the end of Pnp, these metrics indicated improvements
but did not return to the levels seen after induction.
At any of the time points, these parameters were not

Table 1 Characteristics of the enrolled patients

Grou Age Height Body weight Body mass index  Duration of Pnp Duration of

P (year) (cm) (kg) (kg/m?) (min) surgery (min)
Moderate NMB 68 (65-73) 169 (164-173) 67 (63-71) 23 (22-25) 122 (105-140) 146 (131-169)
Deep NMB 68 (63-73) 169 (165-170) 69 (65-75) 24 (22-26) 120 (90-136) 147 (117-171)

Data are presented as the median (interquartile range). NMB: neuromuscular block; Pnp: pneumoperitoneum
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significantly different between the groups (Tables
2-4). In the blood gas analysis within the same group,
at 60 min after Pnp, PaCO, significantly increased
while PaO, significantly decreased compared to lev-
els immediately after induction (Table 5); PaCO,
of >60 mmHg was observed in three cases in the
moderate NMB group. The highest observed PaCO,
was 65.9 mmHg, and there were no cases of PaCO,
of >60 mmHg in the deep NMB group. An oxygena-
tion index of <300 mmHg was found in two cases in
the moderate NMB group and in two cases in the deep
NMB group after induction. The lowest oxygenation
index (213 mmHg) was detected in the deep NMB
group. At 60 min of Pnp, there were seven cases of
oxygenation index of <300 mmHg in the moderate
NMB group and three in the deep NMB group, while

the lowest index (223 mmHg) was found in the
moderate NMB group. At 60 min of Pnp, there were
no differences in the number of cases that had
PaCO; of >60 mmHg and an oxygenation index of
<300 mmHg between the groups (y’=1.375, P=0.241
and x*=1.778, P=0.182, respectively). There were no
differences in either PaO, or PaCO, after induction or
at 60 min of Pnp (Table 5).

There was no need to switch to open surgery for
any patient in either group. The surgical space condi-
tions according to the 1/2/3/4 scale were observed in
21/16/8/5 patients in the moderate NMB group and
28/15/6/1 patients in the deep NMB group, respec-
tively, and there were no differences between the two
groups (Z=—1.072, P=0.284; Fig. 3). There were 14
cases of body movement in the moderate NMB group

Table 2 Respiratory mechanics at different time points during surgery

Py (cmH,0) P ean (cmH,0) C\s (mL/cmH,0) R,y (cmH,O/(L-s))

Time point Moderate Deep Moderate Deep Moderate Deep Moderate Deep

NMB NMB NMB NMB NMB NMB NMB NMB
After induction 16 (15-18) 16 (14-18) 6 (5-7) 6 (5-6) 56(48-62) 54(49-61) 11(10-12) 11 (10-11)
Pnp 0 min 22 (19-25) 22(20-27) 7(6-8) 7(7-8) 34 (30-43) 34(28-39) 13(12-14) 13(11-14)
Pnp 30 min 26 (23-28) 26(22-29) 8(7-9) 8(7-9)  28(25-31) 30(25-34) 13(12-15) 13(12-15)
Pnp 60 min 26 (23-29) 26(24-29) 8(7-9) 8(7-9)  28(24-32) 28(24-32) 13(12-15) 13(12-14)
Pnp 90 min 27 (24-30) 28 (25-31) 8(89) 8(7-9)  28(25-32) 27(24-30) 13 (12-15) 13 (11-15)
Post-Pnp 19 (17-23) 18(17-22)  7(6-8) 6(6-7) 44 (39-51) 45(41-52) 12 (11-12) 11(10-12)

Data are presented as the median (interquartile range). NMB: neuromuscular block; Pnp: pneumoperitoneum; Py peak inspiratory pressure;
Procan: mean pressure; C,: respiratory system compliance; R,,: airway resistance

Table 3 Pairwise comparisons of different time points for respiratory mechanics in the moderate NMB group

Ti . P-value
1me point Ppeak P o R
1-2 0 0.029 0 0
1-3 0 0 0 0
14 0 0 0 0
1-5 0 0 0 0
1-6 0.023 0.352 0.078 1.000
2-3 0.011 0.115 0.002 1.000
2-4 0.003 0.035 0 1.000
2-5 0 0.001 0.009 1.000
2-6 0.505 1.000 0.086 0.063
34 1.000 1.000 1.000 1.000
3-5 1.000 1.000 1.000 1.000
3-6 0 0.007 0 0
4-5 1.000 1.000 1.000 1.000
4-6 0 0.002 0 0
5-6 0 0 0 0.001

Data are presented as P-values for each parameter. P-values are adjusted for multiple comparisons using a Bonferroni correction. Time point:
1, after induction; 2, pneumoperitoneum (Pnp) 0 min; 3, Pnp 30 min; 4, Pnp 60 min; 5, Pnp 90 min; 6, post-Pnp. NMB: neuromuscular block;
Py peak inspiratory pressure; Prean: mean pressure; Cy: respiratory system compliance; R, airway resistance
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Table 4 Pairwise comparisons of different time points for respiratory mechanics in the deep NMB group

. ) P-value
Time point
Ppeax Pryean Cis Raw
1-2 0 0 0 0
1-3 0 0 0 0
1-4 0 0 0 0
1-5 0 0 0 0
1-6 0.193 0.270 0.632 1.000
2-3 0.159 0.138 0.536 1.000
24 0.037 0.145 0.054 1.000
2-5 0.007 0.059 0.013 1.000
2-6 0.004 0.016 0 0.002
34 1.000 1.000 1.000 1.000
3-5 1.000 1.000 1.000 1.000
3-6 0 0 0 0
4-5 1.000 1.000 1.000 1.000
4-6 0 0 0 0
5-6 0 0 0 0.001

Data are presented as P-values for each parameter. P-values are adjusted for multiple comparisons using a Bonferroni correction. Time point:
1, after induction; 2, pneumoperitoneum (Pnp) 0 min; 3, Pnp 30 min; 4, Pnp 60 min; 5, Pnp 90 min; 6, post-Pnp. NMB: neuromuscular block;
Pycax: peak inspiratory pressure; Prean: mean pressure; Ci,: respiratory system compliance; R, : airway resistance

Table 5 Results of arterial blood gas analysis after induction of anesthesia and 60 min of Pnp

PaCO, Oxygenation index

e poin PaCO, (mmHg) PaO, (mmHg) ~60 mmHg <300 mmHg
Moderate Deep Moderate Deep Moderate Deep Moderate Deep
NMB NMB NMB NMB NMB NMB NMB NMB
After anesthesia induction 38 (36-40) 39 (36-41) 277 (230-313) 284 (235-321) 0 0 2 2
After 60 min of Pnp 45 (41-49)' 44 (40-49)” 254 (198-277)° 234 (206-290)* 3 0 7 3

Data are presented as the median (interquartile range) or number of patients. PaO,: arterial partial pressure of oxygen; PaCO,: arterial partial
pressure of carbon dioxide; oxygenation index: PaO,/fraction of inspired oxygen; NMB: neuromuscular block; Pnp: pneumoperitoneum. The
Mann-Whitney U test was used to compare variables within groups. ' P<0.001; 2 P<0.001; * P=0.025; * P=0.002

and one in the deep NMB group, and all movements 30

occurred only during obturator lymphadenectomy
as leg twitching. The between-group difference was
significant (y*=11.294, P=0.001).

4 Discussion

After Pnp, Cs and other respiratory mechanics
underwent obvious and expected changes; however,
there was no difference between the deep NMB and
moderate NMB groups at the same time points.
Moreover, blood gas analysis at 60 min of Pnp indi-
cated that PaCO,; and the oxygenation index remained
within the safe range in both groups.

Il Moderate NMB
Deep NMB

20 —

) I
O \ I \
2 3 4

Surgical space condition

Number of patients

Fig. 3 Surgical space conditions of the two groups
Data are presented as numbers of patients. Surgical space
conditions: 1, optimal; 2, good; 3, acceptable; 4, poor.
NMB: neuromuscular block
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The present findings reveal that under a rela-
tively low Pnp pressure of 10 mmHg, deep NMB did
not improve the surgical space conditions in RARP.
The main disadvantage of moderate intraoperative
NMB was body movement during obturator lym-
phadenectomy. In this study, we used a relatively low
Pnp pressure to achieve good surgical space condi-
tions under moderate NMB. With a clear field of
vision, obturator lymphadenectomy during RARP
may be closer to the obturator nerve than open ret-
ropubic radical prostatectomy and laparoscopic rad-
ical prostatectomy, while avoiding injury to the nerve.
If electrical equipment is used, twitching of the ipsi-
lateral leg is sometimes observed similar to tonic
stimulation that is not attributable to pain. This reac-
tion can only be eliminated by deepening NMB. If
additional muscle relaxation is provided before ob-
turator lymphadenectomy, more satisfactory surgi-
cal conditions in RARP can be achieved. Therefore, it
appears that deep NMB is unnecessary for RARP. A
longer duration of NMB and residual NMB caused by
deep NMB may increase postoperative complications
(Geldner et al., 2012). Although NMB induced by
rocuronium can be rapidly and reliably reversed by
sugammadex, the high cost of rocuronium has pre-
vented its routine use to date (Aouad et al., 2017).

Although many studies have indicated that deep
NMB may facilitate lower Pnp pressure in laparo-
scopic surgery, contrasting results have been re-
ported (Baete et al., 2017; Barrio et al., 2017; Cho
et al., 2018). In a study of laparoscopic cholecys-
tectomy, the surgical space conditions at the standard
Pnp pressure (12 mmHg) were superior to those at a
low Pnp pressure (8§ mmHg), and deep NMB did not
improve these conditions (Barrio et al., 2017). An-
other study found that surgical space conditions were
poor in low Pnp pressure, and deep NMB could im-
prove the surgical space conditions under standard
Pnp pressure but could not improve them under low
Pnp pressure (Cho et al., 2018).

Deep NMB could not improve the surgical space
conditions in RARP surgery in this study. We con-
sider that in RARP, apart from pelvic dissection,
prostatectomy and urethral anastomosis do not re-
quire a large surgical space; and a tense diaphragm
has a relatively small effect on pelvic surgery. The
enhanced magnification and articulation of the ro-
botic technique were also considered in this case
(Williams et al., 2020).

In order to improve ventilation effectiveness and
avoid lung injury, lung-protective ventilation is cur-
rently applied in general anesthesia with a small tidal
volume (6-8 mL/kg), PEEP, intermittent lung re-
cruitment (Giildner et al., 2015; Park et al., 2016;
Spadaro et al., 2016; Pereira et al., 2018; Kudoh et al.,
2019), and “permissive hypercapnia” during laparo-
scopic surgery (Cho et al., 2018). PEEP and inter-
mittent lung recruitment can improve Cy disturbed by
Pnp pressure and the head-down position in RARP
(Pereira et al., 2018). Our results reveal that under the
same Pnp pressure, deep NMB did not improve res-
piratory mechanics. Other studies have suggested that
even low Pnp pressure application using deep NMB is
not beneficial for cardiopulmonary function (Cho
et al., 2018). In a study of robot-assisted surgery with
patients in a head-down position, change of ventila-
tory driving pressure was distributed less to the lungs
than to the chest wall, which is in contrast to surgery
with patients in a supine position. In the same study, it
was also found that deep NMB did not change res-
piratory mechanics (Brandao et al., 2019). Moreover,
pressure-controlled ventilation during laparoscopic
surgery can reduce airway pressure and improve Ci
compared with volume control ventilation (Assad et al.,
2016; Kim et al., 2018). This points to future direc-
tions for the study and implementation of lung-
protective ventilation in robot-assisted surgery.

This study has several limitations. First, it did
not compare respiratory mechanics at different Pnp
pressures or attempt to lower the Pnp pressure (such
as to 8 mmHg). Second, because 0.6 mg/kg of rocu-
ronium was used for tracheal intubation in patients in
both groups, they were in a state of deep NMB for a
certain period (Schultz et al., 2001), likely affecting
the data after induction and early Pnp.

5 Conclusions

Under the same Pnp pressure in RARP, deep NMB
and moderate NMB show similar results in respira-
tory mechanics and surgical space conditions. How-
ever, deep NMB can significantly reduce body move-
ments during obturator lymphadenectomy. Therefore,
as long as an additional muscle relaxant is added
before obturator lymphadenectomy to avoid leg
twitching, deep NMB is not necessary in RARP.
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