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The Impact of Obesity on Mechanical Power During Robot-Assisted
Laparoscopic Radical Prostatectomy: A Retrospective Analysis

Robot Yardimli Laparoskopik Radikal Prostatektomi Sirasinda Obezitenin
Mekanik Gii¢ Uzerindeki Etkisi: Bir Retrospektif Analiz
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ABSTRACT

Objective: This study aimed to compare intraoperative mechanical
power (MP) between patients with obesity and patients without
obesity undergoing robot-assisted laparoscopic radical prostatec-
tomy (RALRP). Mechanical power reflects the ventilatory energy
load and may influence postoperative pulmonary complications
(PPCs). In the current study, we hypothesise that patients with
obesity would be associated with significantly higher MP values.

Method: This retrospective study included male patients who
underwent elective RALRP between January 2023 and June 2023.
Obesity was classified according to World Health Organization
criteria. The intraoperative data included measurements taken at
three specific time points: 10 minutes after inducing anesthesia
(T1), 10 minutes after establishing pneumoperitoneum (T2), and
10 minutes after placing the patient in the Trendelenburg position
(T3). The primary outcome of this study is the measurement of
intraoperative MP at T3.

Results: A total of 56 patients’ data were included in the analysis.
The primary outcome, MP at T3, was 13.7 ) min in the group with
obesity and 12 J min in the group without obesity (p = 0.001). At
the other time points, MP, peak inspiratory pressure, and driving
pressures were also significantly higher in the group with obesity.
Overall PPC incidence was 19.5%, with 38.1% in the group with
obesity and 8.6% in the group without obesity.

Conclusion: During RALRP, MP and airway pressures were sig-
nificantly higher in patients with obesity. Although complications
were more frequent in this group, the majority were mild, and
there were no significant differences in intensive care unit or over-
all hospital stay between the groups.

Keywords: General anesthesia, mechanical ventilation,
postoperative complications
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Amag: Bu ¢alisma, robot yardimli laparoskopik radikal prostatekto-
mi (RALRP) gegiren obez ve obez olmayan hastalar arasinda intra-
operatif mekanik glici (MP) karsilastirmayi amaglamistir. Mekanik
gl¢, ventilasyonun enerji yukini yansitir ve postoperatif pulmo-
ner komplikasyonlari (PPC) etkileyebilir. Bu galismada, obez hasta-
larin anlamli derecede daha yiiksek MP degerlerine sahip olacagini
varsaylyoruz.

Yéntem: Bu retrospektif ¢calisma, Ocak 2023 ile Haziran 2023 ta-
rihleri arasinda elektif RALRP gegiren erkek hastalari igermektedir.
Obezite, Diinya Saglk Orgiitii kriterlerine gére siniflandiriimistir.
Ameliyat sirasindaki veriler, Ug spesifik zaman noktasinda alinan
Olgiimleri igermektedir: anestezi indiiksiyonundan 10 dakika sonra
(T1), pnédmoperitonyum olusturulmasindan 10 dakika sonra (T2)
ve hastanin Trendelenburg pozisyonuna alinmasindan 10 dakika
sonra (T3). Bu galismanin birincil giktisi, T3 zaman noktasindaki
MP Ol¢imudr.

Bulgular: Analize toplam 56 hastanin verileri dahil edildi. Birincil
sonug olan T3'teki MP, obez grupta 13,7 J min™ ve obez olmayan
grupta 12 J min? idi (p = 0,001). Diger zaman noktalarinda da MP,
tepe inspiratuvar basing ve siirlicii basinglar obez grupta anlam-
Il derecede daha yuksekti. Genel PPC insidansi %19,5 olup, obez
grupta %38,1 ve obez olmayan grupta %8,6 idi.

Sonug: Robot yardimli laparoskopik radikal prostatektomi sirasin-
da, obez hastalarda MP ve hava yolu basinglari anlaml derecede
daha yuksekti. Bu grupta komplikasyonlar daha sik gérilmesine
ragmen, ¢cogunlugu hafif seyretti ve gruplar arasinda yogun bakim
Unitesinde kalig sliresi veya genel hastane yatis siresi agisindan
anlaml bir fark yoktu.

Anahtar sozciikler: Genel anestezi, mekanik ventilasyon, posto-
peratif komplikasyonlar
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Obesity Impact on Mechanical Power

INTRODUCTION

Minimally invasive surgeries requiring pneumoperitoneum
and Trendelenburg positioning have become a cornerstone
of modern surgical practice. During these procedures, the
combination of increased intra-abdominal pressure and the
head-down position significantly alters both respiratory me-
chanics and haemodynamic parameters. This can result in
reduced lung compliance, elevated airway pressures, and an
increased risk of ventilator-associated injury (1). In patients
with obesity, who often already have compromised baseline
respiratory function, these effects may be exacerbated, mak-
ing the management of mechanical ventilation even more
challenging (2).

Mechanical power (MP) represents the total amount of en-
ergy delivered to the respiratory system via the ventilator. It
is a composite indicator that reflects the interaction of venti-
lator parameters such as tidal volume, respiratory rate, and
airway pressures, providing a comprehensive assessment of
all components of lung-protective ventilation strategies (3).
Studies have demonstrated that higher intraoperative MP is
associated with an increased risk of postoperative pulmonary
complications (PPCs) and respiratory failure (4-7). However,
only a few studies have explored how intraoperative MP is
related to factors such as obesity, patient positioning, surgi-
cal techniques, and postoperative lung outcomes (8,9).

The primary objective of this study is to compare intraoper-
ative MP between patients with obesity and patients with-
out obesity undergoing robot-assisted laparoscopic radical
prostatectomy (RALRP). Given the known effects of obesity
on pulmonary mechanics, we hypothesise that patients with
obesity would be associated with significantly higher MP val-
ues.

MATERIALS and METHODS

This single-centre, observational, retrospective clinical trial
was approved by the ethics and research committee of Etlik
City Hospital in Ankara, Turkiye (approval date: 20/06/2023,
No.: AESH-EK1-2023-289). All data were gathered in accor-
dance with the ethical standards outlined in the Declaration
of Helsinki.

This retrospective study analysed data from surgical cases
performed at a tertiary city hospital between January 2023
and June 2023. The study included male patients who under-
went elective RALRP. Following the World Health Organiza-
tion (WHO) classification, patients with a preoperative body
mass index (BMI) of 230 kg m2 were classified as patients
with obesity, while those with a BMI of <30 kg m were cate-
gorised as patients without obesity (10). Patients with pre-ex-
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isting pulmonary disease, incomplete data sets, or those in
whom the procedure could not be completed due to severe
intraoperative complications were excluded from the study.

In this study, data were collected from patients’ electronic
health records and anesthesia documentation using stan-
dardised data collection forms. Anesthesia documentation
included the preoperative assessment form, the intraoper-
ative anesthesia record, and a specialised follow-up form
designed for robotic surgeries. Each patient was randomly
assigned an identification number, and the author responsi-
ble for performing the statistical analysis was blinded to the
group data.

The demographic characteristics of the patients (age, sex,
and BMI) and preoperative risk factors [such as the American
Society of Anesthesiologists’ (ASA) physical status classifica-
tion, smoking status, and comorbidities, as well as the Assess
Respiratory Risk in Surgical Patients in Catalonia (ARISCAT)
risk score] were all recorded. In addition, surgical and proce-
dural details (such as duration of surgery and time spent in
the Trendelenburg position) were also documented.

The intraoperative data included measurements taken at
three specific time points: 10 minutes after inducing anes-
thesia (T1), 10 minutes after establishing pneumoperitone-
um (T2), and 10 minutes after placing the patient in the Tren-
delenburg position (T3). During mechanical ventilation (MV),
tidal volume (Vt), respiratory rate (RR), peak inspiratory pres-
sure (Ppeak), plateau pressure (Pplat), positive end-expirato-
ry pressure (PEEP), and inspired oxygen fraction (FiO,) were
recorded at each specified time point. Driving pressure (AP)
was calculated using the formula Pplat - PEEP. Mechanical
power was analysed according to intraoperative MV dynam-
ics using the standard formula recommended in the litera-
ture: MP = 0.098 x RR x Vt x (Ppeak — % x AP) (3). Arterial
blood gas parameters (pH, PaO,, PaCO,, lactate), end-tidal
CO; (EtCO,), mean arterial pressure (MAP), and heart rate
(HR) were recorded at the same time.

Postoperative pulmonary complications (PPC) were assessed
in accordance with the definitions provided in the referenced
study (11). Clinical observation notes, physicians’ notes, im-
aging findings (including posteroanterior chest radiographs
and thoracic computed tomography scans), and laboratory
results (such as leukocytosis and hypoxaemia) until postop-
erative discharge were also assessed. The duration of postop-
erative intensive care unit and overall hospital stay was also
recorded.

The primary outcome of this study is the measurement of in-
traoperative MP at T3. Secondary outcomes include AP, the
incidence of PPCs, and duration of hospital stay.

JARSS 2026;34(2):93-101



The anesthesia management and surgical procedures for all
patients were conducted following the standard robot-assist-
ed laparoscopic surgical procedure used at Etlik City Hospital.
As per the standard protocol, an intravenous (IV) line, stan-
dard monitoring (including electrocardiography, pulse oxim-
etry, and noninvasive blood pressure), and bispectral index
(BIS) monitoring were established for all patients. After the
induction of general anesthesia, a radial arterial cannula was
inserted into the left radial artery for blood sampling and in-
vasive blood pressure monitoring. The pressure transducer
was kept in the midaxillary line at the fourth intercostal space
during the procedure. Anesthesia was induced with an intra-
venous (iv) bolus of 1 mg kg lidocaine, 2-2.5 mg kg* propo-
fol, 1 pg kg? fentanyl, and 0.6 mg kg™ rocuronium bromide
after premedication with 2 mg iv midazolam. Following endo-
tracheal intubation, anesthesia was maintained with sevoflu-
rane in a mixture of 50% air-oxygen with a fresh gas flow of 2
L min'. The sevoflurane concentration was adjusted to main-
tain a BIS value between 40 and 60. A continuous infusion of
remifentanil (0.1-0.3 pg kg* min’, iv) was administered for in-
traoperative analgesia. Additional medications, including on-
dansetron (4 mg iv), paracetamol (1 g iv), and tramadol (100
mg iv), were given to each patient for prophylaxis and pain
management. If a patient’s HR or blood pressure increased
by more than 20% from baseline values, 0.5 ug kg*fentanyl
was administered intravenously. All patients were ventilated
using volume-controlled ventilation with a PEEP ranging from
3 to 7 cmH_ 0. The inspiratory-to-expiratory ratio was set at
1:2, with a baseline respiratory rate of 12 breaths per min-
ute. The respiratory rate was adjusted to maintain the EtCO,
between 30 and 40 mmHg. A constant tidal volume of 6-8
ml kg? of predicted body weight was used. Predicted body
weight was calculated as 50 + 0.91 x [height (cm) - 152.4] for
the patients. During RALRP, FiO, was titrated to keep oxygen
saturation above 96% or PaO, above 90 mmHg.

Surgical RALRP was performed using an intraperitoneal ap-
proach with the aid of a robotic system (Da Vinci; Intuitive
Surgical, Inc., Sunnyvale, CA). Following the induction of an-
esthesia, pneumoperitoneum was performed by insufflating
carbon dioxide in patients positioned supine. Intra-abdom-
inal pressure was continuously monitored and maintained
between 12 and 15 mmHg. Five transabdominal ports were
inserted for the introduction of surgical instruments. Patients
were then placed in the Trendelenburg position with a 45°
head-down tilt. Upon completion of the procedure, carbon
dioxide was evacuated from the abdominal cavity, and the
patients were repositioned from the Trendelenburg position
to the supine position for skin closure. Neuromuscular block-
ade was reversed with iv neostigmine 50 pg kg* and atropine
10 pg kg'. Following extubation, the patients were trans-
ferred to the post-anesthesia care unit.
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Statistical Analysis

Data analysis was conducted using SPSS Version 25.0 (IBM
Corp., Armonk, NY, USA). The normality of continuous vari-
ables was assessed using the Shapiro-Wilk test. Variables with
a normal distribution were presented as mean + standard de-
viation (SD), while non-normally distributed variables were
reported as median (interquartile range [IQR], 25th-75th
percentile). Categorical variables were expressed as frequen-
cy and percentage (%). Group comparisons were performed
using the Mann-Whitney U test for continuous variables and
Fisher’s exact test for categorical variables. A p-value of <0.05
was considered statistically significant.

Friedman test was used to evaluate the changes across three
distinct time points within the same group. For variables
demonstrating statistical significance, pairwise comparisons
were subsequently conducted using the Wilcoxon signed-
rank test. A p-value of less than 0.017 after Bonferroni cor-
rection was considered statistically significant for these com-
parisons.

A univariable logistic regression model was used to investi-
gate the relationship between the primary independent vari-
able, MP, and the outcome variable, PPC. Due to the sample
size and the number of observed PPC events, only MP - which
could constitute a strong predictor - was included in the re-
gression analysis. Results are presented as odds ratios (ORs)
with corresponding 95% confidence intervals (Cls).

RESULTS

A total of 80 patients underwent RALRP between January
2023 and June 2023. Follow-up data were unavailable for nine
patients and intraoperative MV parameters were incomplete
in 13 cases. In addition, two patients underwent reoperation
within the first seven postoperative days. Therefore, 56 pa-
tients were ultimately included in the analysis (Figure 1).

The demographic characteristics, ARISCAT score, and dura-
tion of Trendelenburg positioning were comparable between
the two groups. However, the duration of surgery (time be-
tween the first incision and the last dressing applied) was sig-
nificantly longer in the group with obesity (p = 0.021; Table I).

The primary outcome of the study - MP at T3 - was signifi-
cantly higher in the group with obesity than in the group
without obesity, with median [IQR] values of 13.7 [12.4-14.4]
J mint and 12 [11-13] J min’, respectively (p = 0.001). This
difference was accompanied by consistently higher MP in the
group with obesity and at earlier time points (T1: 9.7 [8.4-
10.4] vs. 8.2 [7.1-9.7], p = 0.021; T2: 12 [11.2-12.6] vs. 10.7
[10-11.6], p = 0.001; Figure 2).
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Enrolment

Eligibility

Allocation

Analysis

80 Patients
(January - June 2023)

80 Patients
(January - June 2023)

58 Patients

ey

Excluded (n:22)

- Incomplete data

Group without obesity Group with obesity
n: 36 n: 22
! —
Group without obesity Group with obesity
n: 35 n: 21

Excluded (n: 2)

- Reoperation

Figure 1. The study’s patient flow

Table I. Demographic and Clinical Characteristics, Including the Duration of Trendelenburg Position and Surgery

Group without obesity

n=35

Group with obesity

n=21

p value

Age (years) 0.175°
median [IQR] 68 [66-73] 69 [59.5-71]

Smoking status, n (%) 0.934°
Never-smoker 13 (37.1) 7 (33.3)
Current smoker 16 (45.7) 11 (52.4)
Former smoker 6 (17.1) 3(14.3)

ASA, n (%) 0.895°
| 3(8.6) 1(4.8)
I 27 (77.1) 16 (76.2)
I 5(14.3) 4(19)

Coexisting comorbidities, n (%) 26 (74.3) 13 (62) 0.329¢
Hypertension 16 (45.7) 8(38.1)
Diabetes mellitus 11 (31.4) 5(23.8)
Coronary artery disease 6(17.1) 4(19.1)
Other comorbidities 4(11.4) 5(23.8)

ARISCAT score, median [IQR] 41 [41-49] 41 [41-49] 0.342°
Intermediate, n (%) 25 (71.4) 13 (61.9)
High, n (%) 10 (28.6) 8(38.1)

Duration of the Trendelenburg position (min) 0.0732
median [IQR] 260 [210-300] 285 [227.5-322.5]

0.021°

Duration of surgery (min)

median [IQR]

310 [265-350]

350 [292.5-407.5]

IQR: interquartile range, ASA: The American society of anesthesiologists physical status classification, ARISCAT: Assess Respiratory Risk in Surgical

Patients in Catalonia. a: Mann-Whitney U test, b: Fisher’s exact test, c: Pearson Chi-Square test
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Figure 2. Comparison of intraoperative mechanical power,
driving pressure, and peak values at three time points between
patients with obesity and patients without obesity

T1: After induction, T2: After pneumoperitoneum, and T3: After
Trendelenburg positioning

A significant increase was observed across time points within both
groups, with higher values consistently observed in the group with
obesity

* Comparison with the group without obesity, p < 0.05

Peak inspiratory pressure and AP values were consistently
higher in the group with obesity than in the group without
obesity at all three intraoperative time points. Specifical-
ly, Ppeak in the group with obesity increased from a medi-
an [IQR] of 27 [22.5-29] cmH,0 at T1 to 30 [29-34] cmH,0
at T2 and 33 [29.5-36] cmH,0 at T3. By contrast, the group
without obesity showed lower corresponding values of 22
[19-25] cmH,0, 26 [25-29] cmH,0, and 29 [26-32] cmH,0,
respectively. All differences were statistically significant (p =
0.01atT1, p<0.001atT2,and p=0.001 at T3). A similar pat-
tern was observed for AP. The group with obesity exhibited
higher values across all time points (21 [16-23] cmH,0, 22
[20.2-23] cmH,0, and 23.5 [21.4-26] cmH,0) than the group
without obesity (16 [14-18] cmH,0, 19 [15.8-20] cmH,0, and
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20 [17.6-22] cmH,0), with statistically significant differences
at each measurement (p = 0.01, p < 0.001, and p = 0.002, re-
spectively; Figure 2; Table Il).

In the group without obesity, the Friedman test demonstrat-
ed a significant effect of time on Ppeak, AP, and MP values
(Ppeak: x*(2) = 61.57; AP: x*(2) = 53.74; MP: x*(2) = 60.74; all
p < 0.001). Median values of all three parameters increased
progressively from T1 to T2 and further to T3 (Ppeak: 22 [19-
25], 26 [25-29], and 29 [26-32] cmH,0; AP: 16 [14-18], 20
[19-22], and 22 [20-26] cmH,0; MP: 8.2 [7.1-9.7], 10.7 [10.0-
11.6], and 12.0 [11-13] J min?, respectively). Post hoc pair-
wise comparisons using the Wilcoxon signed-rank test with
Bonferroni correction (adjusted p < 0.017) confirmed signif-
icant increases between all time points for each parameter
(all p < 0.001), indicating a consistent, progressive, and sus-
tained increase over time.

In the group with obesity, Friedman test demonstrated a sig-
nificant effect of time on Ppeak, AP, and MP values (Ppeak:
x3(2)=34.57; AP: x*(2) =24.03; MP: x*(2) =42.00; all p < 0.001).
Median values of all three parameters showed a progressive
increase from T1 to T2 and further to T3 (Ppeak: 27 [22.5-29],
30 [29-34], and 33 [29.5-36] cmH,0; AP: 21 [16-23], 22 [20.2-
23], and 23.5 [21.4-26] cmH,0; MP: 9.7 [8.4-10.4], 9.7 [8.4-
10.4], and 13.7 [12.4-14.4] J min?, respectively). Post hoc
pairwise comparisons using the Wilcoxon signed-rank test
with Bonferroni correction (adjusted p < 0.017) confirmed
significant increases between all time points for each param-
eter (all p £0.001), indicating a consistent, progressive, and
sustained increase over time.

The overall incidence of PPCs in the study cohort was 19.5%.
These occurred in 38.1% of patients in the group with obe-
sity (8 cases), which was significantly higher than the 8.6%
observed in the group without obesity (3 cases; p = 0.013).
However, no significant differences were noted between the
groups regarding the duration of intensive care unit or total
hospital stay (Table IIl).

The results demonstrated that both intraoperative MP val-
ues and the incidence of PPCs were higher in the group with
obesity. When the relationship between PPCs and MP was
examined using univariate logistic regression analysis, in-
creased MP values were found to be significantly associated
with PPCs (OR: 1.679; 95% Cl: 1.06-2.66; p = 0.03).

DISCUSSION

In this study, intraoperative MV parameters and the inci-
dence of PPCs were compared between patients with obesity
and patients without obesity undergoing RALRP. The find-
ings demonstrate that patients with obesity exhibited higher
intraoperative MP, Ppeak, and AP, as well as a greater inci-
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Table Il. Intraoperative Haemodynamic, Respiratory, and Arterial Blood Gas Parameters

Group without obesity Group with obesity

n=21 Medianiqr] P '2U®

n=35 Maedian [IQR]

Heart rate (beat minute™)

T1 64 [57-68] 64 [59-76] 0.44

T2 63 [56-72] 62 [57-69] 0.63

T3 67 [59-72] 65 [58-73] 0.83
Mean arterial pressure (mmHg)

T1 93 [86-99] 84.3 [78-96.3] 0.06

T2 78.6 [74-90] 82.6 [73-89.5] 0.8

T3 92.7 [88-100] 87.6 [81.9-94.3] 0.08
SpO, (%)

T1 98 [98-99] 98 [98-99] 0.84

T2 98 [98-99] 98 [97-98] 0.06

T3 98 [97-99] 98 [97-98] 0.28
EtCO, (mmHg)

T1 30 [30-34] 32 [30.5-33] 0.46

T2 32 [29-34] 32 [30-34] 0.66

T3 33 [30-35] 33 [31.5-36] 0.32
PEEP (cmH,0)

T1 5 [4-5] 5 [3-5] 0.12

T2 5[3-5] 3 [3-5] 0.67

T3 5[3-5] 3 [3-5] 0.94
Ppeak (cmH,0)

T1 22 [19-25] 27 [22.5-29] 0.01

T2 26 [25-29] 30 [29-34] <0.001

T3 29 [26-32] 33 [29.5-36] 0.001
Driving Pressure (cmH,0)

T1 16 [14-18] 21 [16-23] 0.01

T2 19 [15.8-20] 22 [20.2-23] <0.001

T3 20[17.6-22] 23.5[21.4-26] 0.002
Mechanical Power (Joule min)

T1 8.2 [7.1-9.7] 9.7 [8.4-10.4] 0.02

T 10.7 [10-11.6] 12 [11.2-12.6] 0.001

T3 12 [11-13] 13.7 [12.4-14.4] 0.001
pH

T1 7.41 [7.39-7.44] 7.4 [7.37-7.43] 0.16

T2 7.34 [7.32-7.38] 7.34 [7.31-7.39] 0.83

T3 7.33[7.3-7.37] 7.31[7.29-7.36] 0.3
PaO, (mmHg)

T1 149 [135-181] 136 [109-164] 0.06

T2 136 [121-149] 118 [108-135] 0.06

T3 142 [125-180] 129 [104-151.5] 0.07
PaCO, (mmHg)

Tl 31.9 [29.5-34] 34.7 [33.2-37.6] 0.012

T2 38.5 [36-43] 36.4 [34.6-40.7] 0.24

T3 38 [36.2-42.1] 41.4 [35.4-46.6] 0.26
Lactate (mmol L?)

T1 1.3[1.1-1.5] 1.5[1.2-2] 0.14

T2 1.3[1.1-1.7] 1.3[1-2] 0.81

T3 1.2[1.1-1.7] 1.6 [1.1-2.2] 0.17

SpO,: Peripheral oxygen saturation, EtCO,: End-tidal carbon dioxide partial pressure, PEEP: Positive end-expiratory pressure, Ppeak: Peak inspiratory
pressure, PaO,: Partial arterial oxygen pressure, PaCO,: Partial arterial carbon dioxide pressure
a: Mann-Whitney U test
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Table Ill. Incidence of Postoperative Pulmonary Complications and Length of Stay

Group without obesity Group with obesity
n=35 n=21
PPCs, n (%) 3(8.6) 8(38.1) 0.013°
Mild respiratory failure, n (%) 1(33.3) 6 (75)
Atelectasis, n (%) 1(33.3) 2 (25)
Pneumonia, n (%) 1(33.3) -
Length of ICU stay (days) 0 [0-0] 0[0-1] 0.636°
median [IQR]
Length of hospital stay (days) 6 [5-7] 6 [5-10.5] 0.358?
median [IQR]

PPCs: Postoperative pulmonary complications, ICU: Intensive care unit, IQR: Interquartile range

a: Mann-Whitney U test; b: Fisher’s exact test

dence of PPCs. However, there were no significant differenc-
es between the two groups in terms of length of stay in the
intensive care unit (ICU) or the hospital.

The increasing prevalence of obesity in the general popula-
tion has resulted in a higher number of patients with obesity
being encountered in clinical practice (12). These patients
are particularly susceptible to developing atelectasis and
hypoxaemia during mechanical ventilation, both intraopera-
tively and in the intensive care setting, due to the increased
abdominal and chest wall loads imposed on the diaphragm.
To maintain oxygenation, patients with obesity often require
higher pleural and airway pressures. While these elevated
pressures can enhance ventilation, they also carry the po-
tential risk of reducing perfusion and causing complications
such as barotrauma. Consequently, the benefit of improved
oxygenation may be negated, resulting in no change or even
a decline in oxygen delivery (13). Therefore, achieving an op-
timal balance in mechanical ventilator management is essen-
tial in patients with obesity and has important implications
for mortality.

Recent studies have demonstrated that evaluating mechan-
ical ventilation parameters collectively through the com-
posite index of MP, rather than assessing each parameter
individually, provides more insightful information (3, 14). In
a study by Yan et al. involving 1860 patients with obesity un-
der intensive care monitoring, the median MP was reported
as 15.5 J mint, While an association was observed between
the applied MP and hospital length of stay, no significant ef-
fect on 28-day mortality was found (15). In an observational
study investigating the impact of obesity on intraoperative
mechanical ventilation parameters, MP measured in the su-
pine position after anesthesia induction was found to be 6.6
J mintin normal-weight patients, compared to 14.4 J minin
individuals with severe obesity. Following pneumoperitone-
um and Trendelenburg positioning, MP values increased to
13 J min? in the normal weight group and to 22.9 J min?tin
the group with obesity.
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Similarly, APs were observed to be higher in the cohort with
obesity (8). According to findings from a sub-study of the
multicentre prospective PROBESE trial involving patients
with obesity undergoing general anesthesia, MP following
anesthesia induction with 4 cmH,0 PEEP was 8.99 + 3.4 J
min~?, while AP was 20.0 + 5.2 cmH,0 (16). In our study, MP
and AP measured after anesthesia induction were 8.2 J min™
and 16 cmH,0, respectively, in normal-weight patients, com-
pared to 9.7 J min? and 21 ¢cmH,0 in patients with obesity.
Furthermore, at all three measurement time points in our
study, both MP and AP were consistently higher in the group
with obesity (p < 0.05; Figure 2).

Compared to laparoscopy, RALRP requires a lower degree of
pneumoperitoneum but necessitates a steep Trendelenburg
position to facilitate surgical access, which significantly af-
fects homeostasis. Although these conditions are generally
well tolerated due to the nature of RALRP surgery, prolonged
durations and additional comorbidities may adversely influ-
ence outcomes (17). In our study, statistically significant in-
creases in MP, Ppeak, and AP were observed in both groups
following the introduction of pneumoperitoneum and the
Trendelenburg position (Figure 2). In normal-weight patients,
MP increased from 8.2 J min? to 12 J min? (a 46% increase),
while in patients with obesity, MP rose from 9.7 J min? to
13.7 J min? (a 41.2% increase).

In a study published in 2023, Tharp et al. reported that to-
tal respiratory power significantly increased from baseline
following both pneumoperitoneum and the Trendelenburg
position, regardless of BMI. However, the most significant in-
crease was observed in patients with a BMI between 35 and
39.9 kg m? (8). Although their study provides a detailed dis-
cussion of the physiological changes associated with obesity,
surgical conditions, and patient positioning, two key limita-
tions are evident. First, urological and gynaecological cases
were analysed together, potentially introducing heterogene-
ity. Second, despite the significant changes observed in MP,
the study did not evaluate their impact on PPCs, and their
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clinical relevance therefore remains unclear. By contrast, our
study standardised surgical conditions and monitored the
development of PPCs throughout the postoperative period.

In the LAS VEGAS study, which included 9864 adult patients,
approximately 28.4% were identified as being at increased
risk for PPCs based on their ARISCAT scores (18). However,
in our study, due to the specific characteristics of the study
population - namely, the predominance of elderly male pa-
tients with prostate cancer undergoing prolonged abdominal
surgery - all patients were preoperatively classified as having
a moderate-to-high risk according to the ARISCAT score. The
incidence of PPCs in patients undergoing non-cardiothoracic
surgery has been reported to range between 2.7% and 33.4%
(19, 20). It is known that RALRP is associated with a lower
incidence of PPCs than open prostatectomy (21). However,
in a retrospective study involving 2208 patients who under-
went RALRP, the incidence of PPCs was found to be as high
as 30.9% (2). In our study, the overall incidence of PPCs was
19.6%. The lower incidence observed in our study may be at-
tributed to the exclusion from our sample of patients with
pre-existing diagnosed pulmonary diseases. Among our study
groups, the incidence of PPCs was 38.1% in the group with
obesity and 8.6% in the group without obesity. However, the
majority of these complications were mild respiratory fail-
ures that responded well to oxygen therapy. This may explain
why no significant differences were observed between the
groups in terms of ICU admission or length of hospital stay.

This study, which aimed to investigate the relationship be-
tween intraoperative MP and obesity during RALRP proce-
dures, has several limitations. First, due to its retrospective
design, standardisation of data collection and control of
potential confounding variables were not feasible. Second,
respiratory parameters during the post-desufflation peri-
od were not recorded. Therefore, data reflecting this phase
could not be evaluated, and MP could not be calculated.
Third, patients were classified based only on a BMI thresh-
old of 230 kg m2, without further subgroup analysis. Fourth,
PPCs were assessed only until hospital discharge, and compli-
cations occurring thereafter could not be captured. In addi-
tion, PPCs were relatively infrequent, which limited the sta-
tistical power for multivariable analysis. Given the low event
rate, only univariable logistic regression was performed to
explore the association between MP and PPCs. While this ap-
proach cannot adjust for potential confounders, it does pro-
vide an initial estimate of the relationship between MP and
the risk of PPCs. Future studies with larger sample sizes or
higher event rates are needed to validate these findings and
to allow for multivariable modelling that could control more
comprehensively for confounding factors.
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CONCLUSION

In conclusion, during RALRP, patients with obesity were
found to have significantly higher values of Ppeak, AP, and,
consequently, MP. Although postoperative complications
until discharge were observed more frequently in the group
with obesity, the majority of these complications were mild.
Furthermore, no significant differences were found between
patients with obesity and patients without obesity in terms
of ICU or overall hospital stay. These findings suggest that
while obesity may have a negative effect on intraoperative
respiratory parameters, its impact on early postoperative
clinical outcomes may be limited.
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