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 Introduction: Postoperative nausea and vomiting (PONV) is the most common and 

unpleasant postoperative complication. There is much controversy on preoperative 

fluid therapy. The aim of this study was to examine the effect of crystalloid fluid 

(Ringer solution) versus colloid (Haemaccel solution) on the incidence of postoperative 

nausea and vomiting in patients receiving spinal anesthesia. 

Methods: In this double-blinded clinical trial, 46 patients were selected according to 

the inclusion and exclusion criteria. Patients were randomly allocated to one of two 

groups. The crystalloid group received Ringer solution at a volume of 7 ml/kg and 

colloid group received 7ml/kg of 3% Modified Gelatin (Haemaccel) as a preoperative 

intravenous bolus. We used a Verbal Rating Scale (VRS) for assessing the nausea and 

vomiting occurrence. Data were analyzed using SPSS software ver.13 and χ
2 

test and 

independent t-test. 

Results: The result showed that the incidence of PONV was less frequent in both 

Ringer and Haemaccel groups, but the incidence of vomiting and the intensity of 

nausea was not significantly different in any time point after anesthesia.  

Conclusion: We conclude that preoperative fluid administration decreases the 

incidence of PONV, and both Crystalloids (Ringer) and colloids (haemaccel) solution 

were found to be equivalent in prevention of PONV. Therefore using of either Ringer 

or haemaccel solution is recommended for prevention of PONV. 
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Introduction  
 

Postoperative nausea and vomiting (PONV) 
following surgery occurs in 40%–60% 
patients despite pharmacological 
prophylaxis.1-4 It occurs in 70% to 80% in 
high risks patients without prophylaxis,5 
indicating the importance of prevention of 
this stressful complication.6 
    As an unpleasant symptom, PONV is 
considered as the main concern in patients 
receiving anesthetics and surgeries.7-9 
Furthermore, PONV causes many 
complications such as patient discomfort, 
patient dissatisfaction, unplanned 
readmission to the hospital, and delayed 

discharge.10-12 If not controlled, this problem 
may result in severe complications such as 
electrolytes imbalance, dehydration, 
bleeding, tension on sutures, aspiration 
pneumonia, airway compromise, 
emphysema, prolonged hospital stay, and 
increased economic cost of treatment.13-15 
PONV may also lead to expanded nursing 
care, all factors that increase health care 
costs.16,17 The annual cost for the treatment  
of PONV in the United States is 
approximately one billion dollars.18 

Hospital, and delayed discharge.10-12 If not 
controlled, this problem may result in 
severe complications such as electrolytes
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imbalance, dehydration, bleeding, tension on 
sutures, aspiration pneumonia, airway 
compromise, emphysema, prolonged 
hospital stay, and increased economic cost of 
treatment.13-15 PONV may also lead to 
expanded nursing care, all factors that 
increase health care costs.16,17 The annual cost 
for the treatment  of PONV in the United 
States is approximately one billion dollars.18 
    Moreover, surgical patients prefer to 
experience pain rather than suffer from 
PONV and even they would like to pay more 
money for an effective antiemetic 
treatments.19 For these reasons, PONV 
control is the main priority for patients 
receiving spinal anesthesia.10 And it is 
essential to prevent and control PONV as 
efficiently as possible.1  In these situations, 
using of pharmacologic prophylaxis may 
increase the danger of adverse drug side 
effects for the patient along with increasing 
overall health care costs.20 
    Preload rehydration is a recommended 
approach to reduce PONV but there is no 
consensus as to which type of fluid or 
volume is ideal for preventing of this 
complication.21,22 Also there are much 
controversy on preoperative fluid therapy 
and the results of the past studies 
investigating the effect of preoperative fluid 
therapy on postoperative complication seem 
contradictory,23 in which different colloid and 
crystalloid have been proposed as preloading 
fluid for prevention of this complication.24-28 
    Furthermore, information regarding the 
effect of the various intravascular fluid 
replacement solutions remains unclear.29 The 
choice of crystalloid or colloid as an optimal 
ideal strategy for fluid replacement therapy 
remains unresolved, and there is 
disagreement over the selection of colloid or 
crystalloid as the optimal approach for 
prevention of postoperative nausea and 
vomiting.30,31  
    Some author has recommended the 
crystalloid solution,10 but there are fewer data 
on colloid preload. Because colloids enhance 
circulation volume more than crystalloid 

solution, they may be more useful than 
crystalloids.32  
    The aim of this study, therefore, was to 
examine the effect of crystalloid fluid (Ringer 
solution) versus colloid (Haemaccel solution) 
on the incidence of postoperative nausea and 
vomiting in patients receiving spinal 
anesthesia. 

 

Materials and methods 
 

Following approval by the Research Ethics 
Committee (Zanjan University of Medical 
Sciences, Zanjan, Iran), we selected patients 
who met the inclusion criteria. Patients were 
included in this study only if they met the 
following criteria: 
1- The patient was willing and able to sign 

the patient informed consent form. 
2- Patients who scheduled to undergo spinal 

anesthesia. 
3- Patients aged 18–45 years. 
    Exclusion criteria included patients who 
had a history of coagulation disorder, cardio-
respiratory disease, renal failure, 
hypertension, and excessive preoperative 
blood loss. The study was done at the Ayat 
Ollah Moosavi Hospital, a central teaching 
hospital in Zanjan city. 
    We invited the patients who met the 
inclusion criteria to participate in the study. 
Then, we obtained informed written consent 
from all patients who wanted to participate 
in the study. 
    Prospective power analysis according to 
the previous study showed that 25 patients in 
each group would give 80% power with 
α=0.05 to distinguish 20% difference among 
two groups. We recruited 27 patients for each 
group by allowing for potential dropouts.10 
    A total 54 patients was selected according 
to the inclusion and exclusion criteria during 
the period of March 2014 to August 2014 
(Figure 1). Our study was supervised by an 
anesthetist as a co-researcher. Patients were 
randomly allocated to one of two groups 
using a sealed envelope. 
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The crystalloid group received Ringer 
solution (Shahid Gazi Company, Tabriz, Iran) 
at a volume of 7 ml/kg and colloid group 
received 7ml/kg of 3% Modified Gelatin also 
known as Haemaccel (Samen drug company, 
Mashhad, Iran) as an preoperative 
intravenous bolus. All selected patients 
received these solutions before induction of 
anesthesia at the operating room. 
    All participants were not aware of group 
assignment. We used a standard Verbal 
Rating Scale (VRS) for assessing the nausea 
and vomiting occurrence. This scale consists 
of two parts. The first part assessed the 
vomiting occurrence (yes= patient had 
vomiting, no= patient had not vomiting) and 
the second part assessed the nausea intensity 
(0=no nausea, and 10=worst possible nausea). 
Patients' characteristics such as age, gender, 
type of surgery, and other relevant data were 
collected by a checklist. We used content 
validity for these instruments which ten 
faculty members of Zanjan University of 
Medical Sciences reviewed the instruments 
and we revised it by using their comments.  
    We used test-retest method for assuring 
the reliability of the instruments. The 
correlation between test retest results was 
0.86. 
    A single data collector assessed the 
patients at 1 hours, 4 hours, and every 4 
hours until 24 hours postoperatively. This 
person was not aware of group assignment 
too. In other word, this was a double-blinded 
study. 
    Data were analyzed by using SPSS 
software version 13. The χ2 test and 
independent t-test were used for comparison 
of data between two groups. Means and 
standard deviation used for presenting the 
normally distributed data and medians and 
interquartile range was reported for data that 
was not normally distributed. 

 

Results 
 

In our study, two groups (Ringer group and 
Haemaccel group) were comparable for 

participant characteristics such as age, 
marriage status, educational level, and the 
number of blocked segments. Therefore, 
there were not significant differences in these 
parameters (P>0.05) (Table 1). 
    The result showed that the incidence of 
postoperative nausea and vomiting was less 
frequent in both groups. The incidence of 
PONV was not significantly different at 
1hours, 4 hours, and every 4 hours until 24 
hours postoperatively between two groups 
(P<0.05).  Also there was no significant 
difference in the intensity of nausea between 
two groups at any time point (P<0.05) (Table 
2). 
 

Discussion 
 

Over the past years, as the risk of major 
mortality related to surgery has 
decreased, attention has moved to 
addressing causes that harmfully 
influence patient satisfaction and patient 
morbidity, for example postoperative 
nausea and vomiting.5 
    Post operative nausea and vomiting is not 
just a distressing and unpleasant experience, 
but may be a main factor in disturbing post-
operative convalescence .33 

    This study aimed to determine whether 
Haemaccel solution may have any 
advantage over Ringer solution on 
PONV. We did not find any such 
advantage and the incidence of nausea 
and vomiting did not decreased by  
using Haemaccel. Therefore, the effect of 
Haemaccel as a colloid solution is similar 
to ringer solution as a  
crystalloid solution. 
Using crystalloids and colloids solution 
as a preoperative intravenous fluid 
supplementation decreased the incidence 
of PONV. The incidence of PONV was 
18.52% and 14.82% at 1 hour of 
postoperative time in Ringer and 
Haemeccel group respectively.  
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Figure 1. Consort flow diagram 
 

Table 1. Demographic data of patients in Ringer and Haemaccel group (n=54). 
 

Characteristics Ringer group 

(n=27) 

Haemaccel group 

(n=27) 

Statistic indicators 

Age (year)
*
 43.6 (10.7) 43.9 (8.7) t=0.08, df=52, P=0.93 

Height (cm)
*
 171 (11.3) 172 (6/4) t=0.28, df=52, P=0.78 

Weight (kg)
*
 75.3 (14.7) 75.7 (12.26) t=-0.43, df=52, P=0.67 

Educational level    

Under diploma 21 20  

Diploma 5 4  

     Higher education 1 3 χ
2
=1.14, df=2, P=0.57 

Marriage status    

Single 0 2  

Married 27 25 χ
2
=2.08, df=1, P=0.15 

Smoking history    

Yes 6 9  

no 21 18 χ
2
=1.73, df=1, P=0.36 

Fasting before anesthesia    

<6hours 4 3  

6-12hours 19 16  

>12hours 4 8 χ
2
=1.73, df=2, P=0.42 

Past surgical history    

Yes 12 8  

 no 14 19 χ
2
=1.54, df=1, P=0.21 

*Values are Mean (SD). 
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Table 2. Comparison of postoperative nausea and vomiting between two groups 
 

Variable Ringer group Haemaccel group  statistics 

Incidence of vomiting at 1 hour    
Yes 4 5 χ

2
=0.13, df=1, P=0.71 

no 23 22 
Incidence of vomiting at 4 hour    

Yes 2 2 χ
2
=0.01, df=1, P=1 

no 25 25 
Incidence of vomiting at 8 hour    

Yes 2 2 χ
2
=0.01, df=1, P =1 

no 25 25 

Incidence of vomiting at 12 hour    
Yes 1 0 χ

2
=1.01, df=1, P =0.31 

no 26 27 
Incidence of vomiting at 16 hour    

Yes 1 1 χ
2
=0.01, df=1, P =1 

no 26 26 
Incidence of vomiting at 20 hour    

Yes 1 0 χ
2
=0.13, df=1, P =0.31 

no 26 27 
Incidence of vomiting at 24 hour    

Yes 1 0 χ
2
=1.01, df=1, P =0.31 

no 26 27 
The intensity of nausea Mean (SD) 1.66 (2.54) 0.81 (1.61) t=-1.46, df=52, P=0.14 
   

    Our findings are similar to Ngan Kee et 
al., who investigated preloading with 4% 
gelatin colloid solution (Gelofusine) with no 
preload (control group). They found that 
nausea was less frequent in the gelatin 
group (6 vs. 24%), but the other outcome 
was similar in gelatin and control groups.32 
    While obeying to preoperative fasting 
strategies, patients routinely are 
hypovolemic in the operating room. So, 
many patients experience the hypovolemic 
episodes and it increases the incidence of 
nausea and vomiting after spinal 
anesthesia. Therefore preloading before 
spinal anesthesia is proposed as a one of the 
preventive strategy.34 
    Various strategies have been proposed 
for prevention of PONV in patients 
receiving spinal anesthesia.8,35,36  
Several studies supported the use of 
preoperative intravenous fluids for 
prophylaxis of PONV.17,37,38 
 

 
Holte et al.,39 and Magner et al.,40 reported 
an overall reduction in the occurrence of 
PONV by preloading intravenous solutions. 
    Volume preloading by different solutions 
can effectively prevent PONV induced by 
spinal anesthesia.29,41,42  

    Since Ringer solution is most 
physiological fluid and its osmolality is 
very similar to plasma, most of the authors 
have used it as preloading fluid in their 
studies. Our results was consistent with 
Sujata et al.,13 work, in which they 
concluded that both crystalloids and 
colloids were equally effective in 
preventing PONV. Other researcher had 
selected modified Gelatin (haemaccel) as 
preloading fluid because its osmolality and 
PH are similar to plasma.43  
    But the result of our study is not 
consistent with the findings of Christine et 
al.,44 study in which the incidence of nausea 
and vomiting did not reduced by using 
intravenous crystalloid infusion. This 
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difference may be related to the solution 
type which used in these studies. We used 
Ringer solution but they administrated 
compound sodium lactate (CSL) as a 
crystalloid infusion. 
In another study Capel Cardoso et al., 
compared the incidence of hypotension in 
patients submitted to cesarean section 
under spinal anesthesia with crystalloid or 
colloid preload (modified gelatin). They 
showed that colloid (modified gelatin) was 
similar to crystalloid (lactate Ringer) in 
decreasing or preventing the incidence of 
hypotension.45 It seems the difference 
between Capel Cardoso work and our 
study is that we used ringer solution 
instead of lactate Ringer.  
    In a study of patients undergoing 
laparoscopic cholecystectomy, Chaudhary 
et al.,13 did not show any significant 
differences on PONV between groups 
receiving Ringers lactate (as a crystalloid 
fluid) or Hydroxyethyl starch (as a colloid 
fluid) before the induction of anaesthesia. 
    Our finding is also similar to Kotake et 
al.,32 results who found that preload with 
gelatin 15ml/kg decreased the incidence of 
nausea and vomiting. In the other study 
Holte et al.,39 showed that intravenous fluid 
administration improves postoperative 
symptoms such as nausea and vomiting 
and shorten time to reaching discharge 
criteria. 

 

Conclusion 
 

Preoperative fluid administration decreases 
the incidence of PONV. Both Crystalloids 
(Ringer) and colloids (Haemaccel) were 
found to be equally effective in prevention 
of PONV. Therefore, both Ringer and 
Haemaccel can be used for prevention of 
these symptoms. 

 

Acknowledgments 
 

The investigators would like to 
acknowledge the support of research 

deputy of Zanjan University of Medical 
Sciences and other persons who helped us 
for conducting this study. The study was 
submitted with code A-11-331-2 in research 
deputy of Zanjan University of Medical 
Sciences. 

 

Ethical issues 
 

None to be declared. 

 

Conflict of interest 
 

The authors declare no conflict of interest in 
this study. 

 

References 

1. Golembiewski JA, O'Brien D. A 

systematic approach to the management 

of postoperative nausea and vomiting. 

Journal of Per Anesthesia Nursing 

2002; 17 (6): 364-76. doi:10.1053/ jpan. 

2002. 36596. 

2. White PF, O'Hara JF, Roberson CR, 

Wender RH, Candiotti KA, Group P-

OS. The impact of current antiemetic 

practices on patient outcomes: a 

prospective study on high-risk patients. 

Anesthesia & Analgesia 2008; 107 (2): 

452-8. doi: 10.1213/ane. 0b013e31817 

b8 42c. 

3. Wender RH. Do current antiemetic 

practices result in positive patient 

outcomes? Results of a new study. 

American Journal of Health-System 

Pharmacy 2009; 66 (Supplement 1): S3-

S10. doi: 10.2146 /ajh p080465. 

4. Lichtor JL, Glass PS. We’re tired of 

waiting. Anesthesia & Analgesia 2008; 

107 (2): 353-5. doi: 10.1213/ane.0b013 

e318 17b604e. 

5. Le TP, Gan TJ. Update on the 

Management of Postoperative Nausea 

and Vomiting and Postdischarge 

Nausea and Vomiting in Ambulatory 

Surgery. Anesthesiology Clinics 2010; 



The effect of ringer versus haemaccel on Incidence of PONV 

Copyright © 2015 by Tabriz University of Medical Sciences Journal of Caring Sciences, Jun 2015; 4 (2), 105-113|111 

28 (2): 225-49. doi:10.1016/j.anclin.20 

10. 02. 003. 

6. Mansour EE. Postoperative nausea and 

vomiting prophylaxis: The efficacy of a 

novel antiemetic drug (palonosetron) 

combined with dexamethasone. 

Egyptian Journal of Anaesthesia 2013; 

29(2):117-23. doi:10.1016/j.egja.2012. 

11. 001 

7. Lee S-Y, Hung Ch-J, Chen Ch-Ch, Wu 

C-C. Survival analysis of postoperative 

nausea and vomiting in patients 

receiving patient-controlled epidural 

analgesia. Journal of the Chinese 

Medical Association. 2014;77(11):589-

93. 

8. Steinbrook RA, Garfield F, Batista SH, 

Urman RD. Caffeine for the prevention 

of postoperative nausea and vomiting. J 

Anaesthesiol Clin Pharmacol 2013; 29 

(4): 526-9. doi: 10.4103/0970-9185. 

119170. 

9. Chandrakantan A, Glass PSA. 

Multimodal therapies for postoperative 

nausea and vomiting, and pain. British 

Journal Of Anaesthesia. 2011;107(suppl 

1):i27-i40. doi: 10.1093/bja/aer358 

10. Hayes I, Rathore R, Enohumah K, 

Mocanu E, Kumar D, McCaul C. The 

effect of crystalloid versus medium 

molecular weight colloid solution on 

post-operative nausea and vomiting 

after ambulatory gynecological surgery 

- a prospective randomized trial. BMC 

Anesthesiology 2012; 12: 15. doi: 

10.1186/1471-2253-12-15. 

11. Edler AA, Mariano ER, Golianu B, 

Kuan C, Pentcheva K. An analysis of 

factors influencing postanesthesia 

recovery after pediatric ambulatory 

tonsillectomy and adenoidectomy. 

Anesthesia & Analgesia 2007; 104 (4): 

784-9. doi: 10.1213/01.ane.000025 877 

1.53068.09. 

12. Gundzik K. Nausea and vomiting in the 

ambulatory surgical setting. 

Orthopaedic Nursing 2008; 27 (3): 182-

8. doi: 10.1097/01.NOR .0000320547. 

43481.66. 

13. Chaudhary S, Sethi A, Motiani P, 

Adatia C. Pre-operative intravenous 

fluid therapy with crystalloids or 

colloids on post-operative nausea & 

vomiting. Indian Journal of Medical 

Research 2008; 127 (6): 577-81. 

14. Khatiwada S, Bhattarai B, Biswas B, 

Pokharel K, Acharya R, Singh S, et al. 

Postoperative nausea and vomiting in 

patients undergoing total abdominal 

hysterectomy under subarachnoid 

block: a randomized study of dexame- 

thasone prophylaxis. Kathmandu 

University Medical Journal 2012; 10 

(2): 41-5. doi:  10.31 26 / kumj .v10i2 

.73 42. 

15. Reddy S, Butt M, Samra G. A 

potentially fatal complication of 

postoperative vomiting: Boerhaave’s 

syndrome. European Journal of 

Anaesthesiology 2008; 25 (03):  257-9. 

doi: 10.1017/S0265021507002773. 

16. Gan TJ, Meyer T, Apfel ChC, Chung F, 

Davis PJ, Eubanks S, et al. Consensus 

guidelines for managing postoperative 

nausea and vomiting. Anesthesia & 

Analgesia 2003; 97 (1): 62-71. doi: 10 

.1213/01.ANE.0000068580.00245.95. 

17. Maharaj CH, Kallam SR, Malik A, 

Hassett P, Grady D, Laffey JG. 

Preoperative intravenous fluid therapy 

decreases postoperative nausea and pain 

in high risk patients. Anesthesia & 

Analgesia 2005; 100 (3): 675-82. doi: 1 

0.1213/01.ANE.0000148684.64286.36. 

18. Apfel ChC, Stoecklein K, Lipfert P. 

PONV: a problem of inhalational 

anaesthesia? Best Practice & Research 

Clinical Anaesthesiology 2005; 19 (3): 

485-500. doi:10.1016/j.bpa.2005.03. 00 

1. 

19. Tramèr MR. Management of 

Postoperative Nausea and Vomiting. 

Seminars in Colon and Rectal Surgery. 



 Ghafourifard  et al. 

 

112 | Journal of Caring Sciences, Jun 2015; 4 (2), 105-113 Copyright © 2015 by Tabriz University of Medical Sciences 

2005; 16(4):200-2. doi: 10.1053/j. scrs. 

2006 .01.006. 

20. Alkaissi A, Gunnarsson H, Johnsson V, 

Evertsson K, Ofenbartl L, Kalman S. 

Disturbing post operative symptoms are 

not reduced by prophylactic antiemetic 

treatment in patients at high risk of post 

operative nausea and vomiting. Acta 

anaesthesiologica scandinavica 2004; 48 

(6): 761-71. doi: 10.1111/j.0001-5172. 20 

04. 004 03. X. 

21. Gan TJ, Meyer TA, Apfel CC, Chung F, 

Davis PJ, Habib AS, et al. Society for 

Ambulatory Anesthesia guidelines for the 

management of postoperative nausea and 

vomiting. Anesthesia & Analgesia 2007; 

105 (6):1615-28. doi: 10.1213/ 01.Ane.0 

00 0295230.55439.f4. 

22. Doherty M, Buggy DJ. Intraoperative 

fluids: how much is too much? British 

Journal of Anaesthesia. 2012;109 (1): 69-

79. doi: 10.1093/bja/aes171. 

23. Brandstrup B. Fluid therapy for the 

surgical patient. Best Practice & 

Research Clinical Anaesthesiology 2006; 

20 (2): 265-83. doi: 10.1016 /j.bpa .2005 

.10.007. 

24. Banerjee A, Stocche RM, Angle P, 

Halpern SH. Preload or coload for spinal 

anesthesia for elective Cesarean delivery: 

a meta-analysis. Canadian Journal of 

Anesthesia/Journal canadien d'anesthésie  

2010; 57 (1): 24-31. doi:10.1007/s12630-

009-9206-7. 

25. Dyer RA, Farina Z, Joubert IA, Du Toit 

P, Meyer M, Torr G, et al. Crystalloid 

preload versus rapid crystalloid 

administration after induction of spinal 

anaesthesia (coload) for elective 

caesarean section. Anaesthesia and 

intensive care 2004; 32 (3): 351-7. 

26. Siddik-Sayyid SM, Nasr VG, Taha SK, 

Zbeide RA, Shehade J-MA, Al Alami 

AA, et al. A randomized trial comparing 

colloid preload to coload during spinal 

anesthesia for elective cesarean delivery. 

Anesthesia & Analgesia 2009; 109 (4): 

1219-24. doi: 10.1213/ane. 0b013e3 181b 

2bd6b. 

27. Teoh WH, Sia AT. Colloid preload 

versus coload for spinal anesthesia for 

cesarean delivery: the effects on maternal 

cardiac output. Anesthesia & Analgesia. 

2009; 108 (5): 1592-8. doi: 10.1213/ane. 

0b013e31819e016d 

28. Turkistani A, Abdullah K, Manaa E, 

Delvi B, Khairy G, Abdulghani B, et al. 

Effect of fluid preloading on 

postoperative nausea and vomiting 

following laparoscopic cholecystectomy. 

Saudi J Anaesth 2009; 3 (2): 48-52. doi: 

10.4103/1658-354X.57872. 

29. Gondos T, Marjanek Z, Ulakcsai Z, 

Szabó Z, Bogár L, Károlyi M, et al. 

Short-term effectiveness of different 

volume replacement therapies in 

postoperative hypovolaemic patients. 

European Journal of Anaesthesiology 

2010; 27 (9): 794-800. doi: 10.1097/ 

EJA.0b013e32833b3504. 

30. Gan TJ. Colloid or Crystalloid: Any 

Differences in Outcomes? Review 

Course Lectures 2011; 7: 1-6. Available 

from: http://www.iars.org/ assets/1/7/11_ 

RCL_Gan.pdf. 

31. Chappell D, Jacob M, Hofmann-Kiefer 

K, Conzen P, Rehm M. A rational 

approach to perioperative fluid 

management. Anesthesiology 2008; 109 

(4):723-40. doi:10.1097/ALN.0b013e31 

8 1  863117  

32. Kee WN, Khaw KS, Lee BB, Ng F, 

Wong M. Randomized controlled study 

of colloid preload before spinal 

anaesthesia for Caesarean section. British 

Journal of Anaesthesia 2001; 87 (5): 772-

4. doi: 10.1093/bja/87.5.772.  

33. Biswas BN, Rudra A, Das SK, Nath S, 

Biswas SC. A comparative study of 

glycopyrrolate, dexamethasone and 

metoclopramide in control of post-

operative nausea and vomiting after 

spinal anaesthesia for caesarean delivery. 

Indian J Anaesth 2003; 47 (3): 198-200. 



The effect of ringer versus haemaccel on Incidence of PONV 

Copyright © 2015 by Tabriz University of Medical Sciences Journal of Caring Sciences, Jun 2015; 4 (2), 105-113|113 

34. Couture DJ, Maye JP, O’Brien D, 

Beldia Smith A. Therapeutic modalities 

for the prophylactic management of 

postoperative nausea and vomiting. 

Journal of PeriAnesthesia Nursing 

2006; 21 (6): 398-403. doi:10.1016/ 

j.jopan. 2006.09.005. 

35. Grocott MP, Mythen MG, Gan TJ. 

Perioperative fluid management and 

clinical outcomes in adults. Anesthesia 

& Analgesia. 2005; 100(4):1093-106. 

doi:10. 1213/01. ANE.000014 8691.336 

90.AC. 

36. Alizadeh R, Esmaeili S, Shoar S, 

Bagheri-Hariri S, Shoar N. Acupuncture 

in Preventing Postoperative Nausea and 

Vomiting: Efficacy of Two 

Acupuncture Points Versus a Single 

One. Journal of Acupuncture and 

Meridian Studies 2014; 7 (2): 71-5. 

doi:10.1016/j.jams. 2013. 04.005. 

37. Ali S, Taguchi A, Holtmann B, Kurz A. 

Effect of supplemental pre operative 

fluid on postoperative nausea and 

vomiting. Anaesthesia  2003; 58 (8): 

780-4. doi: 10. 1046/ j.1365-2044. 2003 

.03262.x. 

38. Gan TJ, Soppitt A, Maroof M, El-

Moalem H, Robertson KM, Moretti E, 

et al. Goal-directed intraoperative fluid 

administration reduces length of 

hospital stay after major surgery. 

Anesthesiology 2002; 97 (4): 820-6. 

39. Holte K, Klarskov B, Christensen DS, 

Lund C, Nielsen KG, Bie P, et al. 

Liberal versus restrictive fluid 

administration to improve recovery 

after laparoscopic cholecystectomy: a 

randomized, double-blind study. Ann 

surge 2004; 240 (5): 892-9. 

40.  Magner JJ,  McCaul C, Carton E, 

Gardiner J, Buggy D. Effect of 

intraoperative intravenous crystalloid 

infusion on postoperative nausea and 

vomiting after gynecological 

laparoscopy: comparison of 30 and 10 

ml kg
−1

. Br J Anaesth 2004; 93 (3): 

381-5. doi: 10. 1093/bja/aeh219. 

41. Lobo DN, Macafee DA, Allison SP. 

How perioperative fluid balance 

influences postoperative outcomes. Best 

Practice & Research Clinical 

Anaesthesiology 2006; 20 (3): 439-55. 

doi: 10.1016/j.bpa.2006.0 3.004. 

42. Lobo DN, Stanga Z, Aloysius MM, 

Wicks C, Nunes QM, Ingram KL, et al. 

Effect of volume loading with 1 liter 

intravenous infusions of 0.9% saline, 

4% succinylated gelatine (Gelofusine) 

and 6% hydroxyethyl starch (Voluven) 

on blood volume and endocrine 

responses: a randomized, three-way 

crossover study in healthy volunteers. 

Critical Care Medicine.  2010; 38 (2): 

464-70. doi: 10. 

1097/CCM.0b013e3181bc80f1. 

43. Jalandhara B, Makwana J. A 

Comparative Study of Crystalloid and 

Colloids as Preloading in Spinal 

Anaesthesia for Prevention of 

Hypotension. GCSMC J Med Sci 2014; 

3 (1): 48-52. 

44. Dagher ChF, Abboud B, Richa F, 

Abouzeid H, El-Khoury C, Doumit C, 

et al. Effect of intravenous crystalloid 

infusion on postoperative nausea and 

vomiting after thyroidectomy: a 

prospective, randomized, controlled 

study. European Journal of 

Anesthesiology 2009; 26 (3): 188-91. 

doi :10. 1097/EJA.0b013e 32831c87 93. 

45. Capel Cardoso MMS, Bliacheriene S, 

Freitas CRC, César DS, Marcelo L, 

Abramides T. Preload during spinal 

anesthesia for cesarean section. 

Comparison between crystalloid and 

colloid solutions. Rev Bras Anestesiol 

2004; 54 (6): 781 - 7. 

 

 

http://dx.doi.org/10.1016/j.jopan.2006.09.005
http://dx.doi.org/10.1016/j.jopan.2006.09.005
http://dx.doi.org/10.1016/j.jams.2013.04.005
http://bja.oxfordjournals.org/search?author1=J.+J.+Magner&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=C.+McCaul&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=E.+Carton&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=J.+Gardiner&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=J.+Gardiner&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=J.+Gardiner&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=D.+Buggy&sortspec=date&submit=Submit
http://dx.doi.org/10.1016/j.bpa.2006.03.004

