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Abstract

Introduction: Despite being less invasive than open surgery, transurethral
tumor resection has notable side effects, particularly electrolyte disorders
resulting from systemic absorption of the irrigation fluid. Several studies
have examined the effects of changes in irrigation fluid; however, the
findings remain contradictory, and uncertainty surrounds the extent of
changes in serum electrolytes and osmolality. Therefore, this study aimed
to determine these changes.

Materials and Methods: This observational cross-sectional study included
patients aged 20 to 80 years who underwent transurethral resection of
bladder tumors (TURBT) at Bahanr Hospital's treatment center in 2022.
Patients with tumor diagnoses were registered for analysis. Following the
selection of suitable patients, pertinent data, including demographic
parameters (age and gender), were extracted and recorded from patient
files. Changes in serum electrolytes and osmolality before and after the
procedure were then analyzed.

Results: The study investigated 31 patients, consisting of 27 men and 4
women, with an average age of 61.84 + 10.12 years. The duration of
surgery exhibited a significant positive correlation with pre-surgery
osmolality (r = -0.357, p < 0.05) and post-surgery osmolality (r = -0.428, p
< 0.05), as well as with potassium levels in the department (r = 0.371, p <
0.05). Significant changes in serum levels of sodium, potassium, blood
sugar, serum creatinine, and osmolality (p < 0.01) were observed during
the hospitalization period. Notably, BUN changes during hospitalization
were also significant. Furthermore, the average osmolality decreased
from 286.82 before surgery to 284.56 after surgery (p < 0.001) and
increased from 284.56 after surgery to 286.66 during recovery (p < 0.05)
and 287.08 during the postoperative period (p < 0.05). However, no
significant differences were observed between preoperative osmolality
and recovery (p = 1), preoperative osmolality and the postoperative
period (p = 1), and recovery and the postoperative period (p = 1).
Conclusion: The significant increase in potassium and blood sugar levels
during hospitalization, despite their inversely related nature, underscores
the importance of further investigations to determine the underlying
causes.
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INTRODUCTION

Bladder cancer (BC) manifests in two
surface forms: non-muscle-invasive and
muscle-invasive. Mutations in the urothelial
layers trigger rapid growth of cells, leading
to wall irritation and potentially involving
the bladder's muscle layers. Over time, these
cancerous cells can attack the lymph nodes,
bones, lungs, and liver, resulting in severe
consequences for the patient [1]. While
urothelial carcinoma is the predominant
pathological type of bladder cancer, other
significant types include adenocarcinoma,
squamous cell carcinoma, small cell
carcinoma, and sarcoma [2-4].

Various treatments have been proposed for
BC, depending on its severity. Radical
cystectomy, involving the removal of the
bladder, prostate, seminal vesicles,
peritoneum, end parts of the ureter, and
pelvic lymph nodes, is recommended for
aggressive forms of the cancer. For non-
invasive forms, transurethral resection of
bladder tumor (TURBT) is the suggested
surgical method [5-7]. Historically, TURBT
procedures have utilized Monopolar or
Bipolar technology, both of which have
significant side effects including blood loss,
urinary tract complications, and electrolyte
disturbances [8, 9].

During TURBT operations, the wuse of
washing liquid is crucial for removing blood
and tumor debris from the surgical site.
Liquid options such as glycine 1.5%, glucose
5%, Ringer's or Ringer's lactate, and sodium
chloride 0.9% have been employed for this
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purpose [10-13]. Among these options,
serum is regarded as the most ideal due to
factors such as ease of access, non-
conduction of electric current, non-
interference with tumor resection, and
minimal systemic absorption [14-16].
However, complete prevention of systemic
absorption is impossible, and in 0.78 to 1.4%
of cases, absorption of more than 1 to 2 liters
of liquid through the bladder wall can result
in TUR syndrome. This syndrome presents
with manifestations including hypervolemia,
decreased serum protein concentration,
electrolyte imbalances (e.g., dilutional
hyponatremia), hemodynamic and
neurological disorders, kidney dysfunction,
and lung edema, which if left unmanaged,
may even lead to death [14]. Studies have
indicated that symptom severity of this
syndrome correlates with the volume of
liquid absorbed, with the most severe
symptoms occurring in volumes above 3
liters [15-18]. Thus, diagnosis of the
syndrome relies on clinical and laboratory
manifestations, necessitating immediate
cessation of the surgical procedure and
initiation  of  appropriate  treatment,
including possible admission to the intensive
care unit (ICU). Given the contradictory
results of published studies and the lack of
investigation into quantitative changes in
serum electrolyte levels and osmolality after
TURBT, our study aims to uncover the
intricacies of these changes.

METHODS AND MATERIALS

Study Design and Patient Population:

This cross-sectional and observational study
focused on patients between the ages of 20
and 80 who underwent TURBT (bladder
tumor resection) in 2022 at the Bahnar
Hospital treatment center, Iran. The
inclusion criteria required patients to have a
TCC diagnosis and undergo a TURBT
procedure lasting between 30 and 120
minutes. Exclusion criteria included the use
of medications that could disrupt serum
electrolytes  (e.g.,  lithium,  insulin,
acetazolamide, diuretics) and a history of
underlying diseases that could interfere
with the factors under investigation (e.g.,
diabetes insipidus, SIADH, chronic kidney
disease, chronic malnutrition such as
anorexia). Additionally, patients had to
express their willingness to participate in
the research. Patients were withdrawn from
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the study if they experienced symptoms of
TUR syndrome, lacked file information or
laboratory results, or refused to participate.
Sample Size: Based on the study by Yousef
et al. [15] and the following formula, a
minimum sample size of 31 patients was
determined:

472 %
n = —
HIE

a=0.05—>7Z=1.96 * Glycine: 134.7 + 13.4 *
Glucose: 135.5 + 12.9 - Saline: 142.6 + 12.6

Procedure

After selecting eligible patients and
obtaining their consent, relevant data were
collected, including demographic parameters
(e.g., age, gender), history of TUR surgery,
duration of the operation, amount of glycine
used during the procedure, amount of
normal saline used for recovery and in the
department, serum levels of glucose, BUN,
creatinine, sodium, and potassium after the
surgery, one hour later during recovery, and
six hours later in the department.
Osmolality was calculated using the formula
2*(Na+) + (serum glucose)/18 + (serum
BUN)/1.8. Changes in serum electrolyte
levels and osmolality before and after the
procedure were recorded and subsequently
investigated and analyzed.

Data Analysis

Qualitative variables were described using
numbers and percentages, while
quantitative data with a normal distribution
were described using mean and standard
deviation. Quantitative data with a non-
normal distribution were described using
median and interquartile range. SPSS-26
statistical software was utilized to analyze
differences and correlations between the
parameters expressing data distribution.
Independent samples t-test and repeated
measures ANOVA, or their non-parametric
equivalents, were employed to assess the
correlation of variables at the same time and
the extent of changes in serum osmolality
and electrolyte levels before and after the
surgery. Pearson's Chi-squared test was
used to investigate the relationship between
qualitative and quantitative variables, while
Pearson's r test or its non-parametric
equivalents were used to explore the
relationship between quantitative variables.



Salagegheh S. - Investigating the Impact of Bladder Tumor Resection Surgery through the Urethra on Serum Osmolality and Electrolyte Levels.

Ethical Considerations

A written letter of introduction was obtained
from the university officials to gain access to
the research centers. The purpose of the
study was explained to all participants, and
written consent was obtained from them.
Patient information was treated with strict
confidentiality by the project manager. The
study adhered to ethical guidelines outlined
in the Helsinki research and the research
ethics committees of the University of
Medical Sciences. The project received
approval from the Research Council of the
Faculty of Medicine.

RESULTS

A total of 31 patients participated in the
study, consisting of 27 men (87.1%) and 4
women (12.9%), with an average age of 61.84
+ 10.12 years. The majority of patients had a
previous history of TURBT operation
(54.84%). The average duration of surgery
for these patients was 75.81 =+ 25.07
minutes, with an average use of 10.6 + 3.59
grams of glycine during the procedure. In
terms of bladder irrigation, patients received
an average of 1.74 + 0.26 liters of normal
saline during recovery and 6.1 + 0.45 liters
of normal saline in the ward. Table 1
presents the serum levels of sodium,
potassium, blood sugar, BUN, creatinine,
and serum osmolality before and after
surgery, during recovery, and in the ward.

Tab.1. Changes in the parameters examined in the study.

sugar levels after surgery (P < 0.05), during
recovery (P < 0.05), and in the ward (P <
0.05) were significantly higher compared to
women. However, there were no significant
differences between genders in preoperative
blood sugar levels or in the serum levels of
sodium, potassium, BUN, creatinine, and
osmolality before and after surgery, during
recovery, and in the ward (P > 0.05).
Regarding the history of TURBT, compared
to patients without a history of the surgery,
those with a previous TURBT operation had
significantly lower serum potassium levels
during recovery (P < 0.05) and higher blood
sugar levels during recovery and in the ward
(P < 0.05). In addition, the serum creatinine
levels during recovery and in the ward were
significantly higher in patients with a prior
TURBT operation (P < 0.05). However, there
were no significant differences in the serum
levels of sodium, potassium, BUN,
osmolality, blood sugar, and creatinine
before and after the operation (P > 0.05)
among those with and without a history of
TURBT (Table 2).

Tab.2. Parameters examined in the study according to gender
and previous history of TURBT operation.
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levels during recovery (r = -0.405, P < 0.05)
and in the ward (r = -0.437, P < 0.05), and a
positive correlation with serum creatinine
levels in the ward (r = 0.393, P < 0.05).
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Due to the observed significance of changes
in serum sodium and potassium levels, blood
sugar level, creatinine level, and serum
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osmolality level, a post hoc analysis was
conducted to further investigate these
changes. The results demonstrated that the
average serum sodium level decreased
significantly from 137.13 before the
operation to 135.00 after the operation (p <
0.001). Moreover, there was a significant
increase in serum sodium level from 135.94
after the operation to 136.9 during recovery
(p < 0.05). However, the differences between
sodium serum levels before the operation
and during recovery (p = 1) and in the ward
(p = 1), as well as between postoperative and
in the ward (p = 0.316), and recovery and in
the ward (p = 1), were not significant. On
the other hand, the average potassium level
increased significantly from 4.08 before
surgery to 4.31 in the ward (p < 0.01).
Additionally, there was a significant
increase in potassium level from 4.13
postoperatively to 4.29 during recovery (p <
0.01) and 4.31 in the ward (p < 0.01).
However, the differences between
preoperative and postoperative (p = 1), and
recovery (p = 0.06), as well as recovery and
in the ward (p = 1), were not statistically
significant (Figure 1).

Estimated Marginal Means of Na

1%8

Estimated Marginal Means

Time

Estimated Marginal Means of K

Estimated Marginal Means

4
Time
Fig.1. Changes in the average serum levels of sodium and
potassium in the time periods examined in the study (time
period 1: before surgery, time period 2: after surgery, time
period 3: recovery, and time period 4: in the ward).

The average blood sugar level increased
significantly to 104.81 in the ward compared
to 93.8 before the operation (p < 0.001),
97.42 after the operation (p < 0.001), and
99.19 during recovery (p < 0.001). However,
there were no significant differences
between blood sugar levels before surgery
and after surgery (p = 1) or during recovery
(p = 0.59), as well as between surgery and
recovery (p = 1). The mean -creatinine
decreased significantly from 1.29 before the
operation to 1.21 after the operation (p <
0.05). However, the differences between
preoperative serum creatinine levels and
recovery (p = 0.27) or in the ward (p = 1), as
well as postoperative recovery (p = 1) and in
the ward (p = 0.34), and recovery and in the
ward (p = 0.85), were not found to be
statistically significant (Chart 2).

Estimated Marginal Means of CR

Estimated Marginal Means

Time

Estimated Marginal Means of BUN

Estimated Marginal Means

B

Time

Estimated Marginal Means of BS

Estimated Marginal Means

a a

Time

Fig.2. Changes in the average serum levels of sodium and
potassium in the time periods examined in the study (time
period 1: before surgery, time period 2: after surgery, time
period 3: recovery, and time period 4: in the ward).

The average osmolality decreased
significantly from 286/82 before surgery to
284/56 after the operation (p < 0.001).
Furthermore, it increased significantly from
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284/56 after the operation to 286.66 during
recovery (p < 0.05) and 287. 08 in the ward
(p < 0.05). However, the differences between
preoperative osmolality and recovery (p = 1)
or in the ward (p = 1), as well as recovery
and in the ward (p = 1), were not significant
(Figure 3).

Estimated Marginal Means of Osmol

Estimated Marginal Means

1 ] 3 4

Time

Fig.3. Changes in the average osmolality in the time periods
examined in the study (time period 1: before surgery, time
period 2: after surgery, time period 3: recovery, and time
period 4: in the ward).

Discussion

The use of transurethral resection of bladder
tumor (TURBT) as a less invasive
alternative to open surgery has been
associated with notable side effects,
particularly electrolyte disturbances
resulting from the systemic absorption of the
irrigation fluid (16). Numerous studies have
explored the impact of changes in irrigation
fluid; however, the findings remain
inconsistent, and the extent of alterations in
serum electrolytes and osmolality remains
uncertain (15, 17). Therefore, this present
study aimed to investigate these changes.
The results revealed that during TURBT
surgery, the absorption of the irrigation
fluid (glycine in this study) led to decreased
serum sodium levels, subsequently affecting
serum osmolality and creatinine levels.
Notably, these changes were temporary and
returned to baseline levels shortly after the
operation.

Regarding gender differences, it was
observed that men had higher postoperative,
recovery, and in-hospital blood sugar levels
compared to women, while preoperative
blood sugar levels did not differ between
genders. However, it is important to note
that the average blood sugar levels in both
groups did not reach dangerous levels
requiring immediate intervention for
diabetes (less than 126 mg/dL). Therefore, it
can be inferred that blood sugar level may
contribute as a contributing factor to the
occurrence of surgery-related complications
in men. However, the impact may be
mediated by its effect on serum osmolality,

6_

which puts individuals at higher risk of
transurethral resection (TUR) syndrome. As
such, this study did not investigate the
association between gender differences and
the risk of TUR syndrome and TURBT
complications. Further research is needed to
thoroughly  examine these  potential
relationships.

In terms of the influence of a history of
TURBT, individuals with prior history
exhibited lower potassium levels during
recovery, as well as higher creatinine and
blood sugar levels during recovery and
hospitalization. However, the levels of these
factors at other time points, as well as
serum sodium and blood urea nitrogen
(BUN) levels, and subsequently serum
osmolality, did not significantly differ
compared to those without a history of
TURBT. These findings suggest a
heightened risk of surgery-related
complications in individuals with a history
of TURBT. However, this particular aspect
has not been thoroughly investigated in
previous studies, highlighting the need for
future research to definitively determine the
association.

Regarding age as a factor, a negative
correlation was observed between age and
serum potassium levels during recovery and
in the hospital section; however, age did not
significantly influence other study
parameters, including serum sodium, BUN,
blood sugar levels (particularly after
surgery), except for a positive relationship
with serum creatinine levels in the in-
hospital section. This relationship 1is
expected considering the age-related
increase in creatinine levels. Additionally,
the absence of an association between
patient age and serum osmolality suggests
that age may not significantly impact the
risk of complications related to TUR
syndrome following surgery.

Regarding minor factors associated with the
investigated surgery, the quantity of glycine,
saline, and overall irrigation fluids used
during and after the procedure had minimal
impact on serum levels of sodium,
potassium, blood sugar, BUN, and
creatinine. Furthermore, increasing the
consumption of these substances did not
correlate with a higher risk of surgical
complications. However, an extended
duration of surgery exhibited a significant
association with decreased serum osmolality
before and after the operation. Although
serum levels of sodium, blood sugar, and
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BUN were unaffected by this duration, the
decrease in osmolality is noteworthy as it
raises the likelihood of TUR syndrome. This
finding aligns with previous studies
conducted by Yousef, Michielsen, and
Moharari et al., which highlight that the
risk of complications such as electrolyte and
hemodynamic disorders and TUR syndrome
is linked to the properties of the irrigation
fluid rather than its volume (18, 17, 15).
Therefore, surgeons and anesthesiologists
should consider the duration of contact
between the irrigation fluid and the bladder
mucosal surfaces, rather than the volume of
liquid used, during and after the operation.
Furthermore, we observed a significant
decline in sodium levels, which is a key
component of serum osmolality, as well as
serum creatinine levels post-surgery.
However, over time, as the patient recovers
from the surgical conditions, these levels
return to their baseline values prior to the
surgery. This indicates that the risks of
electrolyte disorders, hemodynamic
disruptions, and TUR syndrome diminish as
time passes. Hence, if no complications are
observed during or immediately after
surgery, it can be concluded with greater
confidence that these complications did not
occur during hospitalization.

CONCLUSION

In conclusion, the increase in potassium and
blood sugar levels during hospitalization,
despite their inverse relationship with each
other, is a notable finding in this study.
However, further research is required to
investigate the underlying causes of this
phenomenon.

REFERENCES

1. Ferlay J, Colombet M, Soerjomataram |, Mathers C,
Parkin DM, et al. Estimating the global cancer
incidence and mortality in 2018: GLOBOCAN sources
and methods. Int J Cancer. 2019;144:1941-1953.
Google Scholar | Crossref

2. Michielsen DP, Debacker T, De Boe V, Van
Lersberghe C, Kaufman L, et al. Bipolar transurethral
resection in saline--an alternative surgical treatment for
bladder outlet obstruction? J Urol. 2007;178:2035-
2039; discussion 9. Google Scholar | Crossref

3. Hassani H, Khoshdel A, Sharifzadeh SR, Heydari MF,
Alizadeh S, et al. TNF-a and TGF-R level after
intraoperative allogeneic red blood cell transfusion in
orthopedic operation patients. Turk J Med Sci.
2017;47:1813-1818. Google Scholar | Crossref

4. Alghafees MA, Algahtani MA, Musalli ZF, Alasker A.
Bladder cancer in Saudi Arabia: a registry-based
nationwide descriptive epidemiological and survival

10.

11.

12.

13.

14.

15.

16.

17.

18.

analysis. Ann Saudi Med. 2022;42:17-28. Google
Scholar | Crossref

Gropper MA, Miller RD, Eriksson LI, Fleisher LA,
Wiener-Kronish JP, et al. Miller's anesthesia, 2-volume
set E-book: Elsevier Health Sciences; 2019. Google
Scholar | Crossref

Kumar V, Vineet K, Deb A. TUR syndrome-A report.
Urol Case Rep. 2019;26:100982. Google Scholar |
Crossref

Tzelves L, Mourmouris P, Skolarikos A. Does bipolar
energy provide any advantage over monopolar surgery
in transurethral resection of non-muscle invasive
bladder tumors? A systematic review and meta-
analysis. World J Urol. 2021;39:1093-105. Google
Scholar | Crossref

Balci M, Tuncel A, Keten T, Guzel O, Lokman U,
Koseoglu E, et al. Comparison of Monopolar and
Bipolar Transurethral Resection of Non-Muscle
Invasive Bladder Cancer. Urol Int. 2018;100:100-104.
Google Scholar | Crossref

Gomez NAG, Mitzova-Vladinov G, Yadav R, Lackaye
A, Fabbro M. Cardiovascular Collapse During
Transurethral Resection of Bladder Tumor: A Case
Report. J Perianesth Nurs. 2020;35:457-459. Google
Scholar | Crossref

Ibrahimi A, Ziani |, EI Boukili EI Makhoukhi Z, EI
Sayegh H, et al. Transurethral resection syndrome: A
rare complication of intraperitoneal bladder perforation
during transurethral resection of bladder tumor. Urol
Case Rep. 2021;34:101465. Google Scholar | Crossref
ENCR. European Network of Cancer Registries BC
(BLC) Factsheet 2016 [Available from: www.encr.eu.
Zaitsu M, Toyokawa S, Tonooka A, Nakamura F,
Takeuchi T, et al. Sex differences in bladder cancer
pathology and survival: analysis of a population-based
cancer registry. Cancer Med. 2015;4:363-370. Google
Scholar | Crossref

Bladder Cancer - Diagnosis and treatment - Mayo
Clinic [Internet] 2021 [Available from:
https://www.mayoclinic.org/diseases-
conditions/bladder-cancer/diagnosis-treatment/drc-
20356109.

Ploeg M, Aben KK, Hulsbergen-van de Kaa CA,
Schoenberg MP, Witjes JA, et al. Clinical epidemiology
of nonurothelial bladder cancer: analysis of the
Netherlands Cancer Reqistry. J Urol. 2010;183:915-
920. Google Scholar | Crossref

Yousef AA, Suliman GA, Elashry OM, Elsharaby MD,
Elgamasy et al. A randomized comparison between
three types of irrigating fluids during transurethral
resection in benign prostatic hyperplasia. BMC
Anesthesiol. 2010;10:7. Google Scholar | Crossref
Ezri T, Issa N, Zabeeda D, Medalion B, Tsivian A, et al.
Comparison of hemodynamic profiles in transurethral
resection of prostate vs transurethral resection of
urinary bladder tumors during spinal anesthesia: a
bioimpedance study. J Clin Anesth. 2006;18:245-250.
Google Scholar | Crossref

Moharari RS, Khajavi MR, Khademhosseini P,
Hosseini SR, Najafi A. Sterile water as an irrigating
fluid for transurethral resection of the prostate:
anesthetical view of the records of 1600 cases. South
Med J. 2008;101:373-375. Google Scholar | Crossref
Michielsen DP, Coomans D, Braeckman JG, Umbrain
V. Bipolar transurethral resection in saline: the solution
to avoid hyponatraemia and transurethral resection
syndrome. Scand J Urol Nephrol. 2010;44:228-235.
Google Scholar | Crossref

—7


https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.31937
https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.31937
https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.31937
https://scholar.google.com/scholar?q=Estimating+the+global+cancer+incidence+and+mortality+in+2018%3A+GLOBOCAN+sources+and+methods
https://doi.org/10.1002/ijc.31937
https://www.auajournals.org/doi/abs/10.1016/j.juro.2007.07.038
https://www.auajournals.org/doi/abs/10.1016/j.juro.2007.07.038
https://www.auajournals.org/doi/abs/10.1016/j.juro.2007.07.038
https://scholar.google.com/scholar?q=Bipolar+transurethral+resection+in+saline--an+alternative+surgical+treatment+for+bladder+outlet+obstruction%3F
https://doi.org/10.1016/j.juro.2007.07.026
https://journals.tubitak.gov.tr/medical/vol47/iss6/22/
https://journals.tubitak.gov.tr/medical/vol47/iss6/22/
https://journals.tubitak.gov.tr/medical/vol47/iss6/22/
https://scholar.google.com/scholar?q=TNF-%CE%B1+and+TGF-%CE%B2+level+after+intraoperative+allogeneic+red+blood+cell+transfusion+in+orthopedic+operation+patients
https://doi.org/10.3906/sag-1704-150
https://www.annsaudimed.net/doi/abs/10.5144/0256-4947.2022.17
https://www.annsaudimed.net/doi/abs/10.5144/0256-4947.2022.17
https://www.annsaudimed.net/doi/abs/10.5144/0256-4947.2022.17
https://scholar.google.com/scholar?q=Bladder+cancer+in+Saudi+Arabia%3A+a+registry-based+nationwide+descriptive+epidemiological+and+survival+analysis
https://scholar.google.com/scholar?q=Bladder+cancer+in+Saudi+Arabia%3A+a+registry-based+nationwide+descriptive+epidemiological+and+survival+analysis
https://doi.org/10.5144/0256-4947.2022.17
https://books.google.com/books?hl=en&lr=&id=cHK0DwAAQBAJ&oi=fnd&pg=PP1&dq=5.%09Gropper+MA,+Miller+RD,+Eriksson+LI,+Fleisher+LA,+Wiener-Kronish+JP,+et+al.+Miller%27s+anesthesia,+2-volume+set+E-book:+Elsevier+Health+Sciences%3B+2019&ots=vSLg-3bjyv&sig=3aaAqbJPU8PZQDVWigXOcuoUPuY
https://books.google.com/books?hl=en&lr=&id=cHK0DwAAQBAJ&oi=fnd&pg=PP1&dq=5.%09Gropper+MA,+Miller+RD,+Eriksson+LI,+Fleisher+LA,+Wiener-Kronish+JP,+et+al.+Miller%27s+anesthesia,+2-volume+set+E-book:+Elsevier+Health+Sciences%3B+2019&ots=vSLg-3bjyv&sig=3aaAqbJPU8PZQDVWigXOcuoUPuY
https://scholar.google.com/scholar?q=Miller%27s+anesthesia%2C+2-volume+set+E-book
https://scholar.google.com/scholar?q=Miller%27s+anesthesia%2C+2-volume+set+E-book
https://doi.org/10.1016/C2016-0-01350-6
https://www.sciencedirect.com/science/article/pii/S2214442019302359
https://scholar.google.com/scholar?q=TUR+syndrome-A+report
https://doi.org/10.1016/j.eucr.2019.100982
https://link.springer.com/article/10.1007/s00345-020-03313-w
https://link.springer.com/article/10.1007/s00345-020-03313-w
https://link.springer.com/article/10.1007/s00345-020-03313-w
https://link.springer.com/article/10.1007/s00345-020-03313-w
https://link.springer.com/article/10.1007/s00345-020-03313-w
https://scholar.google.com/scholar?q=Does+bipolar+energy+provide+any+advantage+over+monopolar+surgery+in+transurethral+resection+of+non-muscle+invasive+bladder+tumors%3F
https://scholar.google.com/scholar?q=Does+bipolar+energy+provide+any+advantage+over+monopolar+surgery+in+transurethral+resection+of+non-muscle+invasive+bladder+tumors%3F
https://doi.org/10.1007/s00345-020-03255-y
https://scholar.google.com/scholar?q=Comparison+of+Monopolar+and+Bipolar+Transurethral+Resection+of+Non-Muscle+Invasive+Bladder+Cancer
https://doi.org/10.1159/000481909
https://www.sciencedirect.com/science/article/pii/S1089947220300253
https://www.sciencedirect.com/science/article/pii/S1089947220300253
https://www.sciencedirect.com/science/article/pii/S1089947220300253
https://scholar.google.com/scholar?q=Cardiovascular+Collapse+During+Transurethral+Resection+of+Bladder+Tumor%3A+A+Case+Report
https://scholar.google.com/scholar?q=Cardiovascular+Collapse+During+Transurethral+Resection+of+Bladder+Tumor%3A+A+Case+Report
https://doi.org/10.1016/j.jopan.2019.07.110
https://www.sciencedirect.com/science/article/pii/S2214442020303545
https://www.sciencedirect.com/science/article/pii/S2214442020303545
https://www.sciencedirect.com/science/article/pii/S2214442020303545
https://scholar.google.com/scholar?q=Transurethral+resection+syndrome%3A+A+rare+complication+of+intraperitoneal+bladder+perforation+during+transurethral+resection+of+bladder+tumor
https://doi.org/10.1016/j.eucr.2021.101465
http://www.encr.eu/
https://onlinelibrary.wiley.com/doi/abs/10.1002/cam4.379
https://onlinelibrary.wiley.com/doi/abs/10.1002/cam4.379
https://onlinelibrary.wiley.com/doi/abs/10.1002/cam4.379
https://scholar.google.com/scholar?q=Sex+differences+in+bladder+cancer+pathology+and+survival%3A+analysis+of+a+population%E2%80%90based+cancer+registry
https://scholar.google.com/scholar?q=Sex+differences+in+bladder+cancer+pathology+and+survival%3A+analysis+of+a+population%E2%80%90based+cancer+registry
https://doi.org/10.1002/cam4.373
https://www.mayoclinic.org/diseases-conditions/bladder-cancer/diagnosis-treatment/drc-20356109
https://www.mayoclinic.org/diseases-conditions/bladder-cancer/diagnosis-treatment/drc-20356109
https://www.mayoclinic.org/diseases-conditions/bladder-cancer/diagnosis-treatment/drc-20356109
https://www.auajournals.org/doi/abs/10.1016/j.juro.2009.11.018
https://www.auajournals.org/doi/abs/10.1016/j.juro.2009.11.018
https://www.auajournals.org/doi/abs/10.1016/j.juro.2009.11.018
https://scholar.google.com/scholar?q=Clinical+epidemiology+of+nonurothelial+bladder+cancer%3A+analysis+of+the+Netherlands+Cancer+Registry
https://doi.org/10.1016/j.juro.2009.11.045
https://link.springer.com/article/10.1186/1471-2253-10-7
https://link.springer.com/article/10.1186/1471-2253-10-7
https://link.springer.com/article/10.1186/1471-2253-10-7
https://scholar.google.com/scholar?q=A+randomized+comparison+between+three+types+of+irrigating+fluids+during+transurethral+resection+in+benign+prostatic+hyperplasia
https://doi.org/10.1186/1471-2253-10-7
https://www.sciencedirect.com/science/article/pii/S0952818005003740
https://www.sciencedirect.com/science/article/pii/S0952818005003740
https://www.sciencedirect.com/science/article/pii/S0952818005003740
https://www.sciencedirect.com/science/article/pii/S0952818005003740
https://scholar.google.com/scholar?q=Comparison+of+hemodynamic+profiles+in+transurethral+resection+of+prostate+vs+transurethral+resection+of+urinary+bladder+tumors+during+spinal+anesthesia%3A+a+bioimpedance+study
https://doi.org/10.1016/j.jclinane.2005.08.009
https://www.researchgate.net/profile/Mohammad-Reza-Khajavi-2/publication/5492696_Sterile_Water_as_an_Irrigating_Fluid_for_Transurethral_Resection_of_the_Prostate_Anesthetical_View_of_the_Records_of_1600_Cases/links/5a662e430f7e9b6b8fde3f4a/Sterile-Water-as-an-Irrigating-Fluid-for-Transurethral-Resection-of-the-Prostate-Anesthetical-View-of-the-Records-of-1600-Cases.pdf
https://www.researchgate.net/profile/Mohammad-Reza-Khajavi-2/publication/5492696_Sterile_Water_as_an_Irrigating_Fluid_for_Transurethral_Resection_of_the_Prostate_Anesthetical_View_of_the_Records_of_1600_Cases/links/5a662e430f7e9b6b8fde3f4a/Sterile-Water-as-an-Irrigating-Fluid-for-Transurethral-Resection-of-the-Prostate-Anesthetical-View-of-the-Records-of-1600-Cases.pdf
https://www.researchgate.net/profile/Mohammad-Reza-Khajavi-2/publication/5492696_Sterile_Water_as_an_Irrigating_Fluid_for_Transurethral_Resection_of_the_Prostate_Anesthetical_View_of_the_Records_of_1600_Cases/links/5a662e430f7e9b6b8fde3f4a/Sterile-Water-as-an-Irrigating-Fluid-for-Transurethral-Resection-of-the-Prostate-Anesthetical-View-of-the-Records-of-1600-Cases.pdf
https://scholar.google.com/scholar?q=Sterile+water+as+an+irrigating+fluid+for+transurethral+resection+of+the+prostate%3A+anesthetical+view+of+the+records+of+1600+cases
https://doi.org/10.1097/SMJ.0b013e31816fd150
https://www.tandfonline.com/doi/abs/10.3109/00365591003720275
https://www.tandfonline.com/doi/abs/10.3109/00365591003720275
https://www.tandfonline.com/doi/abs/10.3109/00365591003720275
https://scholar.google.com/scholar?q=Bipolar+transurethral+resection+in+saline%3A+the+solution+to+avoid+hyponatraemia+and+transurethral+resection+syndrome
https://doi.org/10.3109/00365599.2010.488432

