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Effect of Saline Irrigation for Transurethral
Resection of Prostate on Acid
Base and Electrolyte Status-

A Prospective Cohort Study
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ABSTRACT

Introduction: Transurethral Resection of Prostate (TURP), using
bipolar resectoscope, is performed using 0.9% Normal Saline (NS)
as irrigating fluid. The NS is absorbed at about 10-30 mL per minute
of resection time. The TURP averages 45 to 90 minutes of resection
time. Thus, 450-2700 mL of NS is expected to be absorbed in
this short time. Rapid administration of higher quantities of NS
can cause hyperchloraemic acidosis, hyperkalaemia and negative
protein balance.

Aim: To detect changes in pH, serum electrolytes (serum
bicarbonate, serum chloride, serum sodium, and serum potassium)
and to record complications, if any, in patients undergoing bipolar
TURP with 0.9% NS irrigation.

Materials and Methods: This prospective cohort study was
conducted at Lokmanya Tilak Municipal General Hospital, Mumbai,
Maharashtra, India, from May 2017 to May 2018. Thirty patients
undergoing saline bipolar TURP under subarachnoid block were
studied. Preoperative and postoperative venous blood pH and
serum electrolyte samples were collected. The quantity of NS
used, duration of resection, and occurrence of complications were
recorded and statistically analysed.

INTRODUCTION

The Transurethral Resection of Prostate (TURP) is routinely used
to treat symptomatic benign prostatic hypertrophy. The ideal
irrigant for such endoscopic resection would be a user-friendly,
non conducting medium that does not interfere with diathermy,
has a high degree of translucency, has similar osmolarity to the
serum and causes only minimal side-effects when absorbed [1].
The NS is near ideal irrigation fluid for TURP; however, its electrical
conducting properties prohibit its use with conventional monopolar
TURP system [2]. The TURP with bipolar resectoscope using NS
as irrigating fluid is being increasingly performed. Irrigating fluid is
absorbed at the rate of about 10-30 mL/minute of resection time
[3]. Though the usual duration of conventional TURP is limited
to 45-90 minutes, resection time during bipolar TURP can be
extended due to the relatively safer profile of NS irrigation. An
average quantity of 450-2700 mL saline can thus be absorbed in
this short time. Li H et al., reviewed the use of NS and concluded
that despite its implied normalcy and physiological property, large
volume (>2 L) saline infusion is associated with metabolic acidosis,
hyperkalaemia, negative protein balance, increased occurrence of
kidney dysfunction with possible reduced survival [4].

Multiple other studies in literature also state that administration
of approximately 1-2 Liter intravenous NS in 60-90 minutes is
associated with hyperchloraemic acidosis, an increased incidence
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Results: The mean age, mean gland size, resection time and
volume of irrigation fluid used were 65.17+7.2 years, 64.9+30.85 cc,
60.67+14.17 minutes and 23.73+4.78 Litres, respectively. The
mean preoperative pH of 7.33+0.047 fell by 0.03 postresection
(p-value=0.02) and mean serum sodium increased from
139+3.65 meq/L to 142.2+3.60 meqg/L, which was statistically
significant (p-value=0.01). Serum bicarbonate, serum potassium,
and serum chloride did not show any significant change. On
relating the various intraoperative parameters with biochemical
changes, a statistically significant but clinically insignificant
association was found between the amount of irrigation fluid
used and changes in serum sodium levels.

Conclusion: The use of approximately 23.73 L NS in 60.67 mins of
resection time and gland sizes up to 64.91 cc appear to produce
no clinically significant changes in pH, serum electrolytes or
complications with Bipolar TURP. However, further studies are
needed to determine the acid base changes and safety with
higher gland sizes requiring prolonged resection times and
subsequently higher NS absorption.
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of Acute Kidney Injury (AKI) and need for renal replacement therapy,
as well as higher postoperative in-hospital mortality [5-15]. This can
be explained on the basis of the changes of Strong lon Difference
(SID) and the reduction in weak non volatile acids resulting in
hyperchloraemic acidosis. In normal serum, the predominant cation
is sodium (140 mmol/L) and predominant anion is chloride (100
mmol/L). The SID is approximately 40 mmol/L when pHis 7.4. 0.9%
saline infusion causes elevations in both sodium and chloride levels,
but the increase in chloride levels is much larger, resulting in a net
SID reduction and acidosis.

A higher chloride level in the renal tubules is speculated to
trigger tubule-glomerular feedback, causing afferent arteriolar
vasoconstriction, leading to a fall in the glomerular filtration rate
[5]. Micro-perfusion experiments and real-time imaging studies
reported a reduction in renal perfusion and an expansion in kidney
volume; which in turn leads to reduced oxygen delivery to the renal
parenchyma following saline infusion [4]. Clinically, NS administration
after abdominal and cardiovascular surgery is associated with
increased requirement of blood products, bicarbonate therapy,
reduced gastric blood flow, delayed recovery of gut function, and
impaired cardiac contractility in response to ionotropes, prolonged
hospital stay, and possibly increased mortality [4]. The AKI occurs
more frequently with use of saline infusion as compared to balanced
fluid infusions in critically ill patients [4].
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It was postulated that the absorption of NS at 15-20 mL per minute
in an average TURP is equivalent to administration of intravenous
NS 1 to 1.8 Litres in 80-90 minutes. Therefore, similar changes of
hyperchloraemic acidosis may be seen with saline TURP. Hence,
the study aimed to prospectively detect changes in pH, serum
bicarbonate, serum chloride, serum sodium, serum potassium and
record complications, if any, in patients undergoing bipolar TURP
with 0.9% NS irrigation.

MATERIALS AND METHODS

This prospective cohort study was conducted at Lokmanya Tilak
Municipal General Hospital, Mumbai, Maharashtra, India, from May
2017 to May 2018. The approval was obtained from the Institutional
Ethics Committee (IEC/40/17).

Sample size calculation: Based on the pilot study of 10 cases, a
sample size of 18 was required to detect 0.03 fall in pH. A sample
size of 24 was required to detect 6 meg/L rise in chlorides based
on a previous study [16]. Considering a dropout rate of 10%,
30 patients were recruited.

Inclusion criteria: Patients undergoing TURP with bipolar cautery
using NS as irrigation fluid under regional anaesthesia were included
in the study.

Exclusion criteria: Non consenting patients, patients with pre-existing
acidosis or alkalosis (pH <7.3 or >7.5), patients with pre-existing
hyperchloremia (S.chlorides >107 meg/L), patients on sodium
bicarbonate treatment, patients on diuretic treatment and patients with
gastrointestinal diversions, diarrhoea were excluded from the study.

Study Procedure

A written informed consent was obtained and patient was taken
on table. Standard monitoring in the form of pulse oximetry,
electrocardiography, and non invasive blood pressure monitoring
was initiated. Intravenous access was secured, preoperative venous
blood pH and serum electrolytes sample was collected and 0.9%
NS was started at 2 mlL/kg/hr. Procedure was conducted under
standard central neuraxial blockade. Subarachnoid block was
given using 1.5 to 2 cc of 0.5% heavy bupivacaine injected in the
sitting position at L3-L4 or L4-L5 interspinous space and T10 level
obtained. Postoperative venous blood pH and serum electrolytes
sample was collected at end of procedure. Quantity of irrigating
fluid, duration of resection, preoperative and postoperative venous
blood pH and serum electrolyte values and complications, if any
were recorded in the proforma.

STATISTICAL ANALYSIS

The data thus obtained was statistically analysed using Statistical
Package for the Social Sciences (SPSS) software version 21. The
changes in pH and serum electrolytes were compared using paired
student’s t-test. Association between pH, serum electrolyte levels
with various intraoperative factors was done by applying one-way
ANOVA test. A p-value of <0.05 was considered significant while a
p-value <0.001 was considered very highly significant.

RESULTS

The age of the patients ranged from 49 to 82 years, with mean
of 65.17 (£7.2) years [Table/Fig-1]. Mean gland size, resection
time and volume of irrigation fluid used were 64.91 (£30.853) cc,

Number of cases
Age group (years) N (%)
41-50 1(3.33%)
51-60 9 (30%)
61-70 16 (53.33%)
>71 4 (13.33%)
Total 30 (100%)

[Table/Fig-1]: Distribution of study subjects according to their age groups.
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60.67 (x14.167) minutes, 23.73 (+4.770) L, respectively [Table/
Fig-2]. Most of the patients had gland sizes between 31 to 50 cc
[Table/Fig-3].

Parameter Range Mean+SD

Gland size (cc) 30-140 64.91+30.853
Resection time (mins) 40-90 60.67+14.167
Irrigation fluid (L) 14-32 23.73+4.770

[Table/Fig-2]: Distribution of study subjects according to gland size, resection

time and irrigation fluid volume.

Gland size Mean resection Mean irrigation
Grades in cc Cases time (in Minutes) fluid (L)
Grade | 21-30 2 62.50 25.00
Grade Il 31-50 i 63.64 22.36
Grade Il 51-80 9 57.78 24.89
Grade IV >80 8 59.38 24.00

[Table/Fig-3]: Distribution of study subjects according to gland size.

A postresection fall in mean preoperative pH of 7.33+0.047 by 0.03
(p-value=0.02), and the increase in serum sodium from 139+3.65 meq/L
to 142.2+3.60 meg/L (p-value=0.01) were seen. Serum bicarbonate,
serum potassium, and serum chloride levels did not show significant
change [Table/Fig-4]. Though a statistically significant association
between amount of irrigation fluid used and changes in serum sodium
levels was found (p-value=0.047), no association between changes
in chloride, potassium, and pH levels with gland size, resection time
or irrigation fluid was found [Table/Fig-5]. None of the study patients
had complications like capsular perforation, bladder perforation and
excessive bleeding.

Preoperative | Postoperative | p-value (Paired
Variables Mean+SD Mean+SD Student t-test)
pH 7.33+0.047 7.30+0.049 0.02
Serum bicarbonate (meq/L) | 24.53+2.621 24.64+2.838 0.82
Serum sodium (megy/L) 139.90+3.652 | 142.23+3.607 0.01
Serum potassium (meg/L) 3.47+0.507 3.67+0.547 0.08
Serum chloride (megy/L) 101.65+4.311 | 101.80+3.589 0.81

[Table/Fig-4]: Comparison of preoperative and postoperative study parameters.

p-value <0.05 was considered as statistically significant

Variables Gland size | Resection time | Irrigation fluid
pH 0.462 0.564 0.741
Serum bicarbonate (meg/L) 0.693 0.908 0.061
Serum sodium (mea/L) 0.267 0.289 0.047
Serum potassium (meg/L) 0.1138 0.597 0.38
Serum chloride (megy/L) 0.543 0.609 0.841
Resection time 0.041 0.967

[Table/Fig-5]: Comparison of pH, serum electrolyte levels with various
intraoperative factors.

p-values compared after applying one-way ANOVA, p-value <0.05 was considered as statistically
significant

DISCUSSION

Bipolar TURP with NS has many advantages, such as decreased
incidence of TURP syndrome, increased time available for resection,
improved haemostasis, decreased bleeding, better surgeon comfort,
better surgical exposure with less collateral and penetrative tissue
damage, shorter catheter indwelling times, earlier hospital discharge
and better patient satisfaction [17]. Infusion of 0.9% saline solution,
however, temporarily causes dilution hyperchloraemic acidosis in
a dose-dependent manner [6,7]. Previous studies have examined
changes in serum electrolytes during TURP; however, acid base
balance has been neglected.

Hence, this prospective study was carried out in cohort of 30 patients
undergoing bipolar TURP using saline as an irrigation fluid under
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regional anaesthesia, to detect changes in pH and serum electrolytes.
A mean fall in pH by 0.03 (p-value=0.02), an increase in serum
sodium from 139+3.65 meqg/L to 142.2+3.60 meg/L (p-value=0.01),
an association between amount of irrigation fluid used and changes
in serum sodium levels (p-value=0.047) was found.

Scheingraber S et al., correlated the acid base changes to the
amount of absorbed irrigation fluid in 20 TURP patients who received
2% ethanol, 0.54% mannitol or 2.7% sorbitol solution as irrigating
fluid [18]. The pH and bicarbonate dropped from 7.41 to 7.37 and
24.3 1o 21.9 mmol/L, respectively and lactates increased from 1.2 to
2.3 mmol/L in the group with major fluid absorption. The pH fell from
7.44 to 7.42 with minimal decrease in bicarbonate, and lactates
increased from 1.1 to 1.6 mmol/L in the minor or no absorption
group. Strong ion difference showed a significant decrease in
both groups; however, this was larger in the major absorption
group. They concluded that larger irrigant absorption might lead
to a clinically relevant metabolic acidosis and acid base balance
monitoring was recommended. Hermanns T et al., in a study of 55
patients undergoing bipolar prostate vaporisation with green-light
laser technique found significant decrease in pH by 0.09 in the nine
patients with systemic fluid absorption (138-2166 mL). There were
no significant changes in serum chloride, potassium, haemoglobin
and haematocrit in their patients [19]. Hafez MHES et al., studied
50 cases to compare the haemodynamic and biochemical changes
between monopolar and bipolar TURP. They found no significant
change in pH post procedure in both the groups but found significant
decrease in serum sodium level by 9.53+2.26 in the monopolar
group and by 3.53+2.50 in the bipolar group [20].

Saline has zero SID i.e., equal concentrations of sodium and chloride
and zero total concentration of non volatile weak acid. The existing
circulating albumin and phosphate is diluted with intravenous
infusion of saline, thus reducing total concentration of non volatile
weak acid causing metabolic alkalosis while simultaneously reducing
SID leading to metabolic acidosis. The effect of SID reduction,
however, overpowers that of non volatile weak acid reduction. This
causes a net metabolic acidosis, in absence of a pre-existing acid-
base disturbance. Thus, saline infusion causes hyperchloraemic
metabolic acidosis.

Thus, the statistically significant fall in pH in the study could be
attributed to the use of normal saline as irrigating fluid. However,
authors found no association between pH with the amount of fluid
used, gland size or resection time. Authors expected the fall in pH
to be accompanied by corresponding changes in serum chlorides
and bicarbonates. However, the serum chloride and bicarbonate
levels showed a marginal, insignificant increase from 101.6 to
101.8 meg/L and from 24.53 to 24.64 meqg/L, respectively.

Changes in serum electrolytes have been extensively studied with
use of various irrigation fluids for TURP. Yousef AA et al., in their
randomized control trial on 360 patients undergoing TURP with 5%
glucose, 1.5% Glycine or 0.9% saline as irrigation fluid found an
insignificant increase in serum sodium (142.6+12.6 mmol/L) and
reduction in serum potassium in the saline group as compared to
the other groups [2]. TURP syndrome was seen in 17 patients in the
glycine group but none in either glucose or saline groups.

However, most of the other studies have found a milder decrease
in serum sodium levels with the use of NS as irrigating fluid
as compared to other irrigants. Chen Q et al., found that the
decline in serum sodium postoperatively was smaller in the saline
group (6.9+0.7 vs 14.8+1.8 mM, p-value=0.001) compared with
monopolar in resection of large volume prostate [21]. Ho HSS et al.,
also found that declines in the mean postoperative serum sodium
for TURIS and monopolar TURP groups were 3.2 and 10.7 mmol/L,
respectively (p-value<0.01) [22]. Many other studies like Michielsen
DPetal., (1.3 mmol/L), Singh H et al., (1.2 meqg/L), Mamoulakis C et
al., (0.8 mmol/L), Huang X et al., (2.02+0.53 mmol/L), Singhania P
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et al., (1.25 meqg/L) showed similar drop in sodium levels [23-27].
Watanabe Y et al., also found an increase in the serum chloride
concentration from 99.4+2.8 meg/L to 104.2 +5.1 meg/L in the
preoperative and postoperative period respectively [16]. Yousef AA
et al., Scheingraber S et al., Hermanns T et al., Singhania P et al.,
did not find any changes in serum potassium values in any of their
study groups [2,18,19,27].

Dilutional hyponatremia secondary to fluid absorption is expected
with use of all irrigating solutions. The variations in changes of
serum sodium levels seen in the above studies may be due to many
factors. These include choice and quantity of preoperative and
intraoperative fluid, amount and nature of irrigating fluid used and
administration of drugs like furosemide which alter sodium levels.
Hyperchloremia and hyperkalaemia may occur with use of normal
saline. Potassium and chloride concentrations may remain unaltered
with the use of other irrigating fluids.

Complications like capsular perforation, bladder perforation and
excessive bleeding can increase fluid absorption and/or resection
time and affect the postoperative acid base and electrolyte status.
None of the study patients had these complications. Hermanns T et
al., in their study of 55 patients, recorded capsular perforation, injury
to larger sinuses and deep bladder neck incision in three, one and
11 patients, respectively [19].

Limitation(s)

A limitation of the study was that it was an observational study.
Better results may be obtained with prospective randomised clinical
trials where, variables such as choice and quantity of preoperative
and intraoperative fluid used, amount and nature of irrigating fluid
used, administration of drugs altering sodium levels, duration of
surgery, etc., can be controlled.

CONCLUSION(S)

The use of normal saline of around 23.73 L, resection time of
around 60.67 mins and gland sizes up to 64.91 cc appears to
produce no clinically significant changes in pH, serum electrolytes
or complications with Bipolar TURP. Hence, this technique can be
safely used within the given parameters. However, further studies
need to be performed to determine the acid base changes and
safety with higher gland sizes requiring prolonged resection times
and subsequently higher NS absorption. It may be found that
changes in pH can be a determinant of fluid absorption in these
cases. Accurate estimation of absorbed fluid can also be done
using techniques like ethanol tagging.

Acknowledgement
We are grateful to Dr Ajit Sawant and the Department of Urology for
their help in conducting the study.

REFERENCES

[11 Collins JW, Macdermott S, Bradbrook RA, Keeley FX Jr, Timoney AG. A
comparison of the effect of 1.5% glycine and 5% glucose irrigants on plasma
serum physiology and the incidence of transurethral resection syndrome during
prostate resection. Br J Urol. 2005;96:368-72.

[2] YousefAA, Suliman GA, Elashry OM, Elsharaby MD, Elgamasy AEK. A randomized
comparison between three types of irrigating fluids during transurethral resection
in benign prostatic hyperplasia. BMC Anesthesiol. 2010;10(7):01-07.

[3] Malhotra V, Malhotra A, Pamnani A, Gainsburg D. Anesthesia and the Renal
and Genitourinary Systems. In: Gropper MA, Eriksson LI, Fleisher LA, Wieiner-
Kronish JP, Cohen NH, Leslie K. Eds. Miller’s anaesthesia. 9" ed. Philadelphia,
PA; Elsevier; 2020:1929-59.

[4] Li H, Sun SR, Yap JQ, Chen JH, Qian Q. 0.9% saline is neither normal nor
physiological. J Zhejiang Univ Sci B. 2016;17(3):181-87.

[5] Chowdhury AH, Cox EF, Francis ST, Lobo DN. A randomized, controlled, double-
blind crossover study on the effects of 2-L infusions of 0.9% saline and plasma-
lyte® 148 on renal blood flow velocity and renal cortical tissue perfusion in
healthy volunteers. Ann Surg. 2012;256(1):18-24.

[6] Dombre V, De Seigneux S, Schiffer E. Sodium chloride 0.9%: Nephrotoxic
crystalloid? Rev Med Suisse. 2016;12(504):270-72, 274.

[7] Bakerr ME. A 0.9% saline induced hyperchloremic acidosis. J Trauma Nurs.
2015;22(2):111-16.



Nilam Dharma Virkar et al., Effect of Saline Irrigation for TURP on Acid Base and Electrolyte Status

(8]

[9]

(o]

1l

n2]

(3]

4]

(18]
[16]

17

e

Disma N, Mameli L, Pistorio A, Davidson A, Barabino P, Locatelli BG, et al.
A novel balanced isotonic sodium solution vs normal saline during major
surgery in children up to 36 months: A multicenter RCT. Paediatr Anaesth.
2014;24(9):980-86.

O’Malley CM, Frumento RJ, Hardy MA, Benvenisty Al, Brentjens TE, Mercer JS,
et al. A randomized, double-blind comparison of lactated Ringer’s solution and
0.9% NaCl during renal transplantation. Anesth Analg. 2005;100(5):1518-24.
Lira A, Pinsky MR. Choices in fluid type and volume during resuscitation: Impact
on patient outcomes. Ann Intensive Care. 2014;4:38.

McDermid RC, Raghunathan K, Romanovsky A, Shaw AD, Bagshaw SM.
Controversies in fluid therapy: Type, dose and toxicity. World J Crit Care Med.
2014;3(1):24-383.

Williams EL, Hildebrand KL, McCormick SA, Bedel MJ. The effect of intravenous
lactated ringer’s solution versus 0.9% sodium chloride solution on serum
osmolality in human volunteers. Anesth Analg. 1999;88(5):999-10083.

Park CM, Chun HK, Jeon K, Suh GY, Choi DW, Kim S. Factors related to
postoperative metabolic acidosis following major abdominal surgery. ANZ J
Surg. 2014;84(7-8):574-80.

Tellan G, Antonucci A, Marandola M, Naclerio M, Fiengo L, Molinari S, et al.
Postoperative metabolic acidosis: Use of three different fluid therapy models.
Chir Ital. 2008;60(1):33-40.

Cortés DO, Bonor AR, Vincent JL. Isotonic crystalloid solutions: A structured
review of the literature. Br J Anaesth. 2014;112(6):968-81.

Watanabe VY, Shido A, Saito Y. Detectors of fluid absorption during transurethral
resection of prostate using saline as irrigant solution. Masui. 2012;61(2):164-69.
Tang VY, Li J, Pu C, Bai Y, Yuan H, Wei Q, et al. Bipolar transurethral resection
versus monopolar transurethral resection for benign prostatic hypertrophy:
A systematic review and meta-analysis. J Endourol. 2014;28(9):1107-14.
Scheingraber S, Heitmann L, Weber W, Finsterer U. Are there acid base
changes during Transurethral Resection of the Prostate (TURP)? Anesth Analg
2000;90:946-50.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

www.jcdr.net

Hermanns T, Fankhauser CD, Hefermehl LJ. Prospective evaluation of irrigation
fluid absorption during pure transurethral bipolar plasma vaporisation of the
prostate using expired-breath ethanol measurements. BJU International.
2013;112:647-54.

Hafez MHES, Hamid MHEDA, Raouf SAE, Soaida SM. Bipolar versus monopolar
transurethral prostate resection: Comparison of hemodynamic and biochemical
changes. Egyptian Journal of Anaesthesia. 2013;30(1):47-52.

Chen Q, Zhang L, Fan QL, Zhou J, Peng YB, Wang Z. Bipolar transurethral
resection in saline vs traditional monopolar resection of the prostate: Results of a
randomized trial with a 2-year follow-up. BJU Int. 2010;106:1339-43.

Ho HSS, Yip SKH, Lim KB, Fook S, Foo KT, Cheng CWS. A prospective
randomized study comparing monopolar and bipolar transurethral resection
of prostate using transurethral resection in saline (TURIS) system. Eur Urol.
2007;52(2):517-22.

Michielsen DP, Coomans D, Peeters |, Braecckman JG. Conventional monopolar
resection or bipolar resection in saline for the management of large (>60 g)
benign prostatic hyperplasia: An evaluation of morbidity. Minim Invasive Ther
Allied Technol. 2010;19(4):207-13.

Singh H, Desai MR, Shrivastav P, Vani K. Bipolar versus monopolar
transurethral resection of prostate: Randomized controlled study. J Endourol.
2005;19(3):333-38.

Mamoulakis C, Skolarikos A, Schulze M, Scoffone CM, Rassweiler JJ, Alivizatos
G, et al. Results from an international multicentre double-blind randomized
controlled trial on the perioperative efficacy and safety of bipolar vsmonopolar
transurethral resection of the prostate. BJU International. 2012;109:240-48.
Huang X, Wang L, Wang XH, Shi HB, Zhang XJ, Yu ZY. Bipolar transurethral
resection of the prostate causes deeper coagulation depth and less bleeding
than monopolar transurethral prostatectomy. Urology. 2012;80(5):1116-20.
Singhania P, Dave N, Fernandes S, Pathak H, lyer H. Transurethral resection of
prostate: A comparison of standard monopolar versus bipolar saline resection.
International Braz J Urol. 2010;36(2):183-89.

PARTICULARS OF CONTRIBUTORS:
Associate Professor, Department of Anaesthesiology, Lokmanya Tilak Municipal Medical College and General Hospital, Mumbai, Maharashtra, India.
2. Additional Professor, Department of Anaesthesiology, Lokmanya Tilak Municipal Medical College and General Hospital, Mumbai, Maharashtra, India.
3. Professor, Department of Anaesthesiology, Lokmanya Tilak Municipal Medical College and General Hospital, Mumbai, Maharashtra, India.

1.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr. Aparna Ashay Nerurkar,

Additional Professor, Department of Anaesthesiology, 4" Floor, College Building,
Lokmanya Tilak Municipal Medical College and General Hospital, Sion,
Mumbai-400022, Maharashtra, India.

E-mail: draparnanerurkar@gmail.com

AUTHOR DECLARATION:

Financial or Other Competing Interests: None
Was Ethics Committee Approval obtained for this study? Yes
Was informed consent obtained from the subjects involved in the study? Yes

For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: Wn Hetal

ETYMOLOGY: Author Origin

e Plagiarism X-checker: Aug 20, 2021
* Manual Googling: Nov 26, 2021
e iThenticate Software: Nov 29, 2021 (15%)

NA

Date of Submission: Aug 19, 2021
Date of Peer Review: Nov 03, 2021
Date of Acceptance: Nov 30, 2021

Date of Publishing: Jan 01, 2022

Journal of Clinical and Diagnostic Research. 2022 Jan, Vol-16(1): UC01-UC04


http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

