
Urologic surgeries are widely performed, and the cases have increased owing to the fact 
that the elderly population is growing. The narrow and limited surgical space is a challenge 
in performing most urologic surgeries. Additionally, the elderly population is exposed to 
the risk of perioperative complications; therefore, a comprehensive understanding and ap-
proach are required to provide optimized anesthesia during surgery. We have searched the 
literature on anesthesia for urologic surgeries and summarized the anesthetic consider-
ations for urologic surgeries. 
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Introduction 

Most urologic surgeries are performed in a narrow and limited space with the mini-
mally invasive technique or cystoscope, and most patients undergoing urologic surgeries 
are elderly individuals with other diseases. Therefore, anesthesiologists should, as well as 
provide adequate anesthesia, consider various factors such as age, co-morbidities, func-
tional status, duration of surgery, predicted blood loss and surgical scope, to optimize 
surgical outcomes. This review aimed to provide the anesthetic considerations for various 
urologic surgeries. 

Patients 

From 1999 to 2012, in Korea, the overall incidence rates of kidney, bladder, and pros-
tate cancer were 4.4%, 4.79%, and 7.75% [1] and generally increase with aging [2]. Owing 
to a growing elderly population, there has been an increase in the number of urologic 
surgeries, such as nephrectomy, cystectomy, and prostatectomy [3]. Surgery has been 
considered to be associated with higher risk of complications in elderly patients. More-
over, elderly patients tend to have comorbidities. Since these high-risk patients account 
for 80% of postoperative deaths [4], perioperative care, such as risk stratification, ade-
quate intraoperative intervention, and prevention of postoperative complications, plays 
an important role in improving surgical outcomes, morbidity, and mortality [5]. 

The essential step is to identify patients who have a high risk of complications. Preop-
erative assessment of functional status is important because impaired physical function 
increases the risk of postoperative complications [6], delirium [7], and surgical site infec-
tion [8]. Patients with poor physical status should be further evaluated and pretreated to 
enhance functional capacity for optimized recovery [9].  

Frailty reflects decreased physiologic reserve and increased vulnerability to poor health 
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outcomes [10]. Several studies reported that frailty was signifi-
cantly associated with postoperative mortality and morbidity in 
patients undergoing urologic surgery [11–13]. Therefore, preop-
erative frailty assessment may be useful in predicting postopera-
tive outcomes. 

Several factors associated with postoperative complications can 
be modified preoperatively. Smoking cessation before surgery re-
duces respiratory complications and promotes wound healing 
[14]. A smoker should be advised to stop smoking at least 4 weeks 
before surgery [15]. Patients scheduled for urologic surgery may 
have iron deficiency, with or without anemia [3]. Preoperative 
iron deficiency and anemia could increase the incidence of blood 
transfusion [3], which is reported to be associated with postoper-
ative mortality and morbidity [16]. Therefore, treatment of iron 
deficiency, with or without anemia, is recommended in case of 
predictive blood loss >  500 ml [17]. Preoperative oral iron sup-
plements may reduce perioperative transfusion and improve sur-
gical outcomes. 

Nephrectomy 

Nephrectomy is a standard treatment for renal cell carcinoma 
(RCC). Partial or radical nephrectomy may be performed accord-
ing to the tumor characteristics. The European Association of 
Urology guidelines recommended that patients with mass <  4 cm 
may undergo partial nephrectomy [18]. Since RCC commonly 
presents in patients aged >  70 years, most patients undergoing 
nephrectomy are elderly with comorbidities [19]. An evaluation 
of other medical conditions, such as cardiovascular, pulmonary, 
and cerebrovascular diseases, is required preoperatively. It could 
be important in estimating residual renal function because the 
whole or part of the kidney will be removed. 

Patients are commonly placed in lateral decubitus position 
during nephrectomy and exposed to pressure sores, nerve dam-
age, or venous congestion, which should be prevented with cau-
tion. For example, the eyes and ears should be protected from ex-
cessive pressure, brachial plexus injury should be prevented by 
applying axillary roll on the dependent side, and the neck should 
be placed in neutral position [20]. 

Since robotic surgery had been introduced into the surgical 
field, robot-assisted nephrectomy has gained popularity and has 
been increasingly performed over the decades [21]. Considerable 
space must be guaranteed because the robot system is heavy and 
bulky. The range of robot arms can be wide, so the patient’s head 
should be protected from unexpected collisions with the robot 
arms. Robot docking may disturb patient assessment and imme-
diate management, particularly in an emergency situation. Patient 

movement may lead to tissue injury during robot docking [22]. 
Thus, sufficient neuromuscular blockade (NMB) should be con-
sidered to prevent movement or muscle contraction. 

Administration of nonsteroidal anti-inflammatory drugs 
(NSAIDs) is commonly avoided in patients with kidney surgery 
due to their nephrotoxic effects. However, NSAIDs have not only 
postoperative analgesic effect but also opioid-sparing effect, which 
could decrease side effects associated with opioid use [23]. A pre-
vious study reported the favorable effects of NSAIDs in patients 
undergoing nephrectomy [24]. Freeland et al. [24] analyzed pa-
tients undergoing live-donor nephrectomy and found that those 
who received ketorolac postoperatively had less postoperative 
pain and shorter length of hospital stay (LOS) without reduction 
in renal function. 

Cystectomy 

Cystectomy is the treatment of choice for invasive bladder can-
cer. According to the surgical type, the whole or part of the blad-
der may be removed. It is a long and complicated procedure with 
bleeding risk. The average blood loss during cystectomy is from 
0.56 to 3 L [25,26]. Therefore, blood transfusion might be consid-
ered, if necessary. However, blood transfusion was significantly 
associated with lower 5-year recurrence-free survival, cancer-spe-
cific survival, and overall survival in a previous study that ana-
lyzed 2,060 patients who underwent radical cystectomy [27]. An-
other study that included 2,934 patients who underwent radical 
cystectomy also revealed that perioperative blood transfusion in-
creased morbidity and surgical site infection [28]. In contrast, 
Abel et al. [29] evaluated the association between the timing of 
blood transfusion and outcomes, and the results showed that in-
traoperative blood transfusion significantly increased the risk of 
cancer recurrence and mortality, whereas postoperative transfu-
sion did not. In contrast to previous studies, several studies insist-
ed the insignificant association between blood transfusion and 
cancer-related outcomes [30,31]. Although blood transfusion in-
creased recurrence and mortality in the univariate analysis, this 
association no longer remained significant in the multivariate or 
adjusted analysis. 

Patients with ileal conduit urinary diversion are susceptible to 
acid-base disorders. Hydrogen ion, chloride ion, or ammonia in 
the urine could be reabsorbed from the ileal conduit, which 
would induce hyperchloremic metabolic acidosis [32]. Van der Aa 
et al. [32] reported that alkalizing agents blocking chloride trans-
port could be used to treat acid-base disorders. 
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Transurethral resection of bladder cancer 

Transurethral resection of bladder cancer (TURB), an endo-
scopic procedure, is the cornerstone in the diagnosis and treat-
ment of bladder cancer [33]. TURB is performed in a narrow and 
limited bladder space, and the shape, size, location, and number 
of tumors can be identified though the procedure. The obturator 
nerve running close to the lateral wall of the bladder may be stim-
ulated during TURB, which may result in obturator nerve reflex 
and unpredictable movement of the ipsilateral thigh. Therefore, 
appropriate anesthesia should be provided for adequate surgical 
condition and complete resection during TURB. TURB may be 
performed under either general or regional anesthesia. 

General anesthesia with propofol and desflurane offers more 
rapid induction and recovery in elderly patients undergoing brief 
transurethral surgery compared to spinal anesthesia [34]. NMB is 
needed for endotracheal intubation or supraglottic airway device. 
Additionally, adequate depth of NMB is required to prevent obtu-
rator nerve reflex, which causes unpredictable adductor muscle 
contraction. Cesur et al. [35] reviewed and analyzed 89 patients 
who underwent TURB from 1997 to 2007. Among them, 56 pa-
tients underwent TURB under general anesthesia and were all ad-
ministered succinylcholine (depolarizing NMB agent) before re-
section. The authors reported that complete resection was per-
formed in all patients. Koo et al. [36] conducted a randomized 
controlled trial on rocuronium (nondepolarizing NMB agent), 
comparing the surgical conditions and incidence of obturator 
nerve reflex according to the depth of NMB during TURB under 
general anesthesia. The authors demonstrated that deep NMB 
significantly increased optimal surgical condition and decreased 
the incidence of obturator nerve reflex compared to moderate 
NMB. The bladder consists of smooth muscles where NMB 
agents are ineffective. Therefore, it is inferred that full relaxation 
of surrounding muscles, including the pelvis and abdomen, could 
enhance surgical conditions. 

Many transurethral surgeries were successfully performed un-
der spinal anesthesia. In a previous study on patients who under-
went urologic surgery, spinal anesthesia with hyperbaric bupiva-
caine 12 mg with 3 µg of dexmedetomidine or 30 µg of clonidine 
provided effective anesthetic effect with preserved hemodynamic 
stability [37]. Other studies showed that spinal anesthesia using 
levobupivacaine also offered sufficient anesthetic effect during 
transurethral surgery [38,39]. However, spinal anesthesia could 
not prevent obturator nerve reflex, and obturator nerve block 
(ONB) is required to prevent obturator nerve reflex. One previous 
study compared the incidence of obturator nerve reflex between 
spinal anesthesia and spinal anesthesia combined with ONB and 

showed that the incidence of obturator nerve reflex was lower in 
the patient who received spinal anesthesia combined with ONB 
(40% vs. 11.4%) [40]. 

There are various techniques for ONB, depending on the inser-
tion point and needle direction. Fig. 1 shows the classic and ingui-
nal approaches in ONB . Labet introduced a pubic approach, 
which is known as the classic approach [41]. The needle is insert-
ed at 3 cm lateral and 3 cm inferior to the pubic tubercle and ad-
vanced to the ramus of the pubis [42]. The obturator nerve was 
blocked at the obturator foramen [43]. In especially obese patients 
or patients with blunt tubercle, it may be difficult to identify the 
pubic ramus, the landmark of the classic approach. The classic ap-
proach may result in injury to adjacent organs, such as the blad-
der, rectum, and spermatic cord [44]. The inguinal approach was 
first described by Choquet et al. [45] in 2005, and the needle is in-
serted at the midpoint of the line between the ipsilateral femoral 
arterial pulse and inner border of the adductor longus tendon. 
The obturator nerve is blocked between the adductor brevis and 
adductor magnus [43]. In previous studies comparing the two 

Fig. 1. Comparison of the classic and inguinal approach of obturator 
nerve block. T: pubic tubercle, C: needle insertion point of the classic 
approach; I: needle insertion point of the inguinal approach.
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methods, the inguinal approach was associated with a higher suc-
cess rate and lower number of attempts than the classic approach 
[44,46]. Other methods, such as inter-adductor approach (needle 
is inserted at the upper end of the adductor longus) and intravesi-
cal approach (obturator nerve is blocked through the cystoscope), 
have also been studied [47,48]. 

Transurethral resection of the prostate 

Transurethral resection of the prostate (TURP) is the gold stan-
dard treatment for benign prostatic hyperplasia. Like TURB, it 
can be performed under either general anesthesia or spinal anes-
thesia. Since TURP is performed in narrow and limited spaces, ir-
rigating fluid is used for bladder distension and sufficient surgical 
view. However, adverse events related to the use of irrigating fluids 
may occur in patients undergoing TURP [49]. Venous sinus ex-
posure and prostatic capsule injury allow the absorption of irri-
gating fluid in the body. The absorbed irrigating fluid can cause 
acute change in the intravascular volume, electrolyte concentra-
tion, and osmolality, which leads to complications such as fluid 
overload, pulmonary edema, hyponatremia, and coagulopathy. 
Additionally, the additives of irrigating fluid, such as glycine and 
sorbitol, are metabolized to ammonia, which may induce tremor 
or seizure. This phenomenon is called TURP syndrome. The inci-
dence rate of TURP syndrome is reported to be 1–8% [50]. TURP 
syndrome may cause several symptoms, including headache, anx-
iety, vomiting, dyspnea, arrhythmia, hypotension, confusion, sei-
zure, and coma [51]. If any of the abovementioned symptoms oc-
cur, the anesthesiologist should suspect the development of TURP 
syndrome and discontinue the surgery and fluid administration. 
However, if patients are under general anesthesia during TURP, it 
is difficult to observe the symptoms of TURP syndrome. Labora-
tory tests may be considered to check serum sodium concentra-
tion or serum osmolality. Shin et al. [52] found that rotational 
thromboelastometry was useful in detecting coagulopathy caused 
by TURP syndrome. The treatment of TURP syndrome is sup-
portive care, including respiratory support and anticonvulsant 
and adrenergic drug use. According to the severity of TURP syn-
drome, diuretics or hypertonic saline could be administered [51]. 

Prostatectomy 

Since robotic surgery had been introduced to the surgical field 
in 1999 [53], robot-assisted laparoscopic radical prostatectomy 
(RALP) has been widely performed to treat prostatic cancer [54]. 
Most prostatectomies are currently performed by robot-assisted 
surgery [55]. For optimal surgical view, RALP requires 30° Tren-

delenburg position and high-pressure pneumoperitoneum, which 
moves abdominal organs to cephalad. Chest banding prevents 
falls. Anesthesiologists should understand the physiologic alter-
ations caused by position, pneumoperitoneum, and chest band-
ing. Function residual capacity and lung compliance decrease and 
induce ventilation-perfusion mismatch, atelectasis, and hypercap-
nia [56]. Several studies suggested appropriate ventilator strategies 
that improve oxygenation and reduce CO2 [57]. Jo and Kwak [58] 
recommended pressure-controlled ventilation rather than vol-
ume-controlled ventilation to improve respiratory mechanics or 
oxygenation during pneumoperitoneum. Ahn et al. [59] demon-
strated that the recruitment maneuver could improve intraopera-
tive oxygenation in patients undergoing RALP. Kim et al. [60] re-
vealed that prolonged inspiratory phase, for example, 2 : 1 and 1 : 
1, could provide better oxygenation and better CO2 elimination 
during pneumoperitoneum. Lee et al. [61] found that 7 cmH2O of 
positive end-expiratory pressure increased oxygenation without 
excessive peak airway pressure. Moreover, peak airway pressure 
should be maintained at <  35 cmH2O [62]. 

The Trendelenburg position may increase venous return and 
central venous pressure, which may increase cardiac output. Con-
versely, pneumoperitoneum may reduce cardiac output by in-
creased systemic venous resistance. Falabella et al. [63] found 
slight but not significant reduction in cardiac output with the 
Trendelenburg position with pneumoperitoneum in patients un-
dergoing RALP. 

The Trendelenburg position could increase intracranial pres-
sure, so a careful approach is required in patients who have a his-
tory of aneurysm or stroke. Mavrocotados et al. [64] reported that 
the intracranial pressure increased from 8.8 mmHg to 13.3 
mmHg after a 30° head-down position. Intraocular pressure can 
also increase; thereby, corneal abrasion or optic neuropathy could 
develop [65–67]. Additionally, anesthesiologists should also con-
sider any potential risks of the development of subcutaneous em-
physema, pneumothorax, or pneumomediastinum. 

During RALP, the bladder is opened to access the prostate. 
Since excessive urine may disturb the surgical procedure, fluid 
administration is restricted for optimal surgical view. Gainsburg 
et al. [68] insisted that <  800 ml of fluid should be administered 
until anastomosis of the bladder and urethra. 

Nephrolithotomy and ureteroscopy 

Percutaneous nephrolithotomy (PCNL) is commonly per-
formed to treat renal stone. The indication of PCNL includes >  
1.5–2 cm of renal calculi, staghorn calculi, lower pole stone, and 
refractory upper tract calculi [69,70]. Patients are placed in prone 
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position under either general or spinal anesthesia. The advantages 
of general anesthesia are securing airway even in prone position 
and minimizing pleural injury by control of tidal volume during 
the procedure [70]. However, there is a risk of pressure on the 
eyes, ears, nose, and any bony structure in the prone position. 
Thus, abovementioned areas should be protected throughout the 
surgery. In contrast to general anesthesia, spinal anesthesia may 
provide better analgesia and shorter recovery time [70]. The eyes, 
ears, and nose can be protected by the patient because they are 
awake during surgery. However, patients can complain of discom-
fort in case of prolonged surgery or insufficient anesthesia. Spinal 
anesthesia may aggravate unstable hemodynamics in patients 
with comorbidities. A recent meta-analysis revealed that the re-
gional anesthesia group showed shorter operative time, lower 
postoperative pain, lesser analgesic requirements, and shorter 
LOS compared to the general anesthesia group [71]. However, the 
incidence of hypotension was significantly higher in the regional 
anesthesia group than that in the general anesthesia group. The 
stone-free and total complication rates were comparable between 
the two groups. The complications of PCNL include pleural inju-
ry, whose incidence rate is up to 3.1%, small bowel injury, colon 
injury, hepatic injury, or splenic injury [70]. Theses complications 
may lead to sepsis or peritonitis, unless early detection and imme-
diate intervention are performed. During the procedure, bleeding 
may originate from the renal capsule or parenchyma. A potential 
risk for major bleeding is associated with scanty parenchyma or 
proximity of major vessels [69]. Srivastava et al. [72] reviewed 
1854 patients undergoing PCNL and reported that 1.4% of pa-
tients underwent angioembolization due to major bleeding. 
Therefore, adequate hydration may be useful in maintaining sta-
ble hemodynamics. 

Ureteroscopy (URS) is used to diagnose and treat problems of 
the urinary tract, such as ureteral stones. URS distends the renal 
capsule, ureter, and renal collecting system; stimulates the noci-
ceptors; and produces pain and reflex muscle spasm. This results 
in flank, groin, scrotal, or labial pain. Therefore, URS should be 
performed under adequate anesthesia. There are several studies 
on URS successfully performed under local anesthesia combined 
with intravenous sedation [73–75]. However, several factors (short 
duration, small caliber, female sex, experience of the urologist, 
etc.) are associated with successful completion of URS [76]. Gen-
eral anesthesia prohibits patient movement and breathing, thereby 
decreasing the risk of urethral trauma. Spinal anesthesia is not 
preferred in patients undergoing URS because of increased induc-
tion time and delayed recovery time [76]. 

Pain control and recovery 

Urologic surgeries commonly produce mild to moderate pain 
[22]. Pain control is one of the important factors affecting the 
quality of recovery. There are many studies investigating various 
methods to alleviate pain in patients undergoing urologic surger-
ies [77]. In previous studies, transversus abdominis plane (TAP) 
block provided good analgesic effect and reduced opioid con-
sumption in patients undergoing minimally invasive surgery [78, 
79]. Local anesthetics are delivered into the layer between the in-
ternal oblique and transversus abdominis. They block sensory 
pathways of intercostal nerves T7–T11, subcostal nerve T12, and 
ilioinguinal and iliohypogastric nerves L1, which are innervated 
to the anterolateral abdominal wall. Baeriswyl et al. [80] conduct-
ed a meta-analysis to compare the analgesic efficacy of TAP block 
and epidural analgesia. There was no significant difference in pain 
score at postoperative day 1 between the two groups, whereas the 
incidence rate of hypotension was significantly lower and LOS 
was shorter in the TAP block group compared to those in the epi-
dural analgesia group. In another study, TAP block significantly 
reduced pain at postoperative day 1 and opioid consumption and 
shortened LOS in patients undergoing RALP [81,82]. TAP block 
was also proved to decrease the first 24-h mean pain score after 
minimally invasive nephrectomy [79,83–85]. Matulewicz et al. 
[86] reported that enhanced recovery after surgery (ERAS) proto-
col with TAP block improved bowel movement and decreased 
opioid consumption. 

Since ERAS protocol had been introduced to patients undergo-
ing colorectal surgery [87], this new approach has been applied to 
other types of surgeries. It is a new multimodal approach to im-
prove preoperative status and perioperative homeostasis [88]. Pa-
tients undergoing urologic surgeries required optimized ERAS 
protocol because of several reasons [88]. In terms of surgical fac-
tors, urologic surgeries have longer operative time, increased risk 
of bleeding, and higher complication rates. Regarding patient fac-
tors, patients undergoing urologic surgeries are usually elderly 
with comorbidities, anemia, or malnutrition. Fig. 2 presents the 
ERAS protocol in patients undergoing urologic surgeries. There 
are still issues in reaching a consensus on the ERAS protocol in 
urologic surgeries, and further investigation is needed. 

A urinary catheter is often placed for postoperative drainage af-
ter surgery. However, a urinary catheter usually irritates the blad-
der and induces patient discomfort, which is known as cathe-
ter-related bladder discomfort (CRBD) with reported incidence 
rate from 47% to 90% [89]. CRBD may lead to emergence agita-
tion [90]; therefore, preventing CRBD may contribute to better 
quality of recovery. Several pharmacologic interventions have 
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preventive effects on CRBD. Nefopam, a non-opioid analgesic, in-
hibits reuptake of dopamine, norepinephrine, and serotonin, and 
20 mg of nefopam administered before spinal anesthesia de-
creased the incidence and severity of CRBD [91]. Cheon et al. [92] 
used 40 mg of nefopam to prevent CRBD and found that intrave-
nous nefopam could reduce not only the incidence and severity of 
CRBD but also postoperative pain and rescue drug requirements. 
Parecoxib, a cyclooxygenase-2 selective inhibitor, has been used to 
alleviate postoperative pain, and intravenous administration of 40 
mg parecoxib reduced the incidence and severity of CRBD post-
operatively [93]. Another study demonstrated that continuous in-
fusion of dexmedetomidine reduced the incidence of CRBD [94]. 
Gabapentin, a structural analogue of gamma-aminobutyric acid, 

inhibits peripheral sensitization of afferent C-fiber, which is asso-
ciated with overactive bladder, urge incontinence, and sensory ur-
gency [95,96], and 600 mg gabapentin decreased the incidence of 
CRBD from 90% to 66%, while 1,200 mg gabapentin decreased 
the incidence from 90% to 26% [97]. Patients premedicated with 
glycopyrrolate also showed decreased postoperative pain, inci-
dence, and severity of CRBD [98]. 

During transurethral procedures, such as TURB, TURP, or 
URS, intraoperative penile erection may delay the procedures and 
lead to complications, such as bleeding and stricture formation, 
although it rarely occurs (0.1–2.4%) [99]. Various strategies for 
intraoperative erection have been suggested. Ethyl chloride or 
dorsal nerve block was described as a method to reduce sensory 
input to the penis [100,101]. Intracavernous injection (phenyl-
ephrine, epinephrine, norepinephrine) or intravenous injection 
(ephedrine, dexmedetomidine, glycopyrrolate, ketamine) are de-
scribed as pharmacological treatments [99]. Close hemodynamic 
monitoring is needed during intracavernous or intravenous injec-
tion of the drug.  

Anesthesia and cancer recurrence (general 
anesthesia vs. spinal anesthesia) 

Transurethral procedures can be performed under either gener-
al or spinal anesthesia, and several studies have shown that the 
prognosis depends on the type of anesthesia. Jang et al. [102] 
compared the prognosis of bladder cancer in general and spinal 
anesthesia in patients undergoing TURB and concluded that spi-
nal anesthesia provided a higher 5-year survival rate than general 
anesthesia. Other studies also suggested that spinal anesthesia was 
associated with decreased recurrence rate and extended recur-
rence-free survival compared to general anesthesia [103,104]. 
These results may be because inhaled anesthetics during general 
anesthesia may suppress immunity, impair host defense, and pro-
liferate malignant cells [105]. Inhaled anesthetics have been 
known to inhibit natural killer cell activity, monocyte phagocyto-
sis, and tumoricidal activity [106–108], whereas they release hy-
poxic inducible factor-1 [105]. Hypoxic inducible factor-1 stimu-
lates protumorigenic behavior in residual cancer cells and con-
tributes to recurrence [105]. Another explanation of the advantage 
of spinal anesthesia may be attributed to the anti-metastatic effect 
of local anesthetics, such as lidocaine and ropivacaine, which was 
demonstrated in the in vitro study by Piegeler et al. [109]. Howev-
er, since most transurethral procedures are relatively short, it is 
difficult to determine the effect of anesthesia duration on cancer 
recurrence and survival rate. Therefore, long-term, large-scale, 
and prospective investigations are needed to establish the effect of 

Fig. 2. Enhanced recovery after surgery protocol in urologic surgery. 
LMWH: low molecular weight heparin.

Preoperative period
·Preadmission counseling
·Smoking & alcohol cessation
·Nutritional therapy
·Thromboprophylaxis (e.g., LMWH, compression stockings)
·Clear liquids up to 2 h, Solid food up to 6 h before surgery
·Carbohydrate loading
·Antimicrobial prophylaxis for both aerobic and anaerobic pathogen
·Antiemetics

Intraoperative period
·Minimally invasive surgery
·Neuraxial anesthesia (e.g., epidural analgesia, rectus sheath catheter 

analgesia)
·Optimizing fluid therapy 
·Active warming strategy (e.g., fluids warming, forced air warming)

Postoperative period
·Postoperative analgesia
·Epidural analgesia
·Transeverses abdominis plane block
·Rectus sheath catheter analgesia
·Oral paracetamol/non-steroidal anti-inflammatory drugs

·Early nasogastric tube removal
·Early oral nutrition 
·Prevention of postoperative ileus (e.g., chewing gum, alvimopan)
·Early mobilization
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anesthesia on recurrence and survival rates. 

Conclusion 

Urologic surgeries include various spectrums of disease and el-
derly patients. Therefore, overall collaboration between the urolo-
gist and the anesthesiologist is required in terms of preoperative 
evaluation, intraoperative management, and postoperative care. 
An individualized, optimized approach leads to better outcomes, 
quality of recovery, and patient satisfaction. 
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