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ABSTRACT 

Background 

Every year, over 312 million surgical operations are performed globally. While perioperative goal-directed 
fluid strategy may reduce postoperative complications among patients undergoing major surgery, poor 

perioperative fluids management has been linked to adverse postoperative patients’ outcome. 

Methods 

This study used quantitative prospective design to assess the perioperative fluids management in 133 

patients operated in the theatre of University Teaching Hospital of Butare (CHUB). The SPSS 21 was used 

to analyze the data, Chi-square test was performed to assess the association between fluid administered 

and patients’ hydration status with an acceptable cutoff at p<0.05. 

Results 

The findings showed that 108 (81.2%) and 25 (18.8%) participants were in dehydration class A and B before 

surgery and strongly associated with age, surgeries, type and amount of intraoperative fluids. Participants 
received RL and NS (67.7%), 2091.73 ml, +803.6 ml and lost 218.42+131.9 ml fluid in average. 

Postoperatively, 53.4% and 46.6% participants were in dehydration class A and B respectively, strongly 

associated with type and duration of surgery (P<0.05). All participants fasted more than 6 hours.  

Conclusion 

The dehydration rate increased intraoperatively in relation to type and duration of surgery and type and 

amount of fluid administered. Reduced fasting time and effective intraoperative fluid management would 

improve the patients’ hydration after surgery and postoperative patients’ outcome. 

______________________________________________________________________ 
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BACKGROUND  

Globally, it is estimated that 312 million surgical 
operations are performed annually and poor 

perioperative fluid management have been linked 

to mortality and morbidity among people who 

undergo surgical operations.[1] Perioperative fluid 

management is an important part of overall 
surgical therapy. Proper administration of fluids is 

critical, especially in patients who undergo elective 

major surgeries. These are operations upon an 

organ within the cranium, chest, abdomen or 

pelvic cavity.[2] Fluids should be viewed as drugs 

that must be prescribed carefully, with attention 

to type, dosage, and toxicity in order to maximize 

efficacy and minimize toxicity. The application of 

the right kind of fluid therapy at the right time in 
the right amount is needed to optimize the 

patient’s outcome.[3] 

Absolute or relative hypovolemia is common in the 

perioperative period due to preoperative 
dehydration; vasodilation caused by anesthetic 

and adjuvant drugs, and surgical bleeding. This 
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leads to low cardiac output and decreased tissue 

perfusion and, if severe, can lead to shock and 

multi-organ failure.[4,5] 

Perioperative fluid management is based on 

individualized goal and is guided by advanced 

hemodynamic monitoring. Effective perioperative 

fluid management is associated with reduced 
length of hospital stay after surgery and enhanced 

recovery.[6] Body fluid composition may change in 

minutes or hours, resulting in impaired wound 

healing and homeostasis. The choice of strategy in 

intraoperative and postoperative fluid 

management may be significant.  

 

Perioperative fluid management in major 
abdominal surgery is based on the goal of 

hemodynamic stabilization and is reported to be 

associated with reduction of postoperative 

complications.[1] 

Most of patients scheduled for major abdominal 

surgery can have clear fluids and/or 

administration of carbohydrate-rich drinks up to 

2 hours before surgery; this will be helpful to 

patients as it reduce the fluids requirement to 
replace fluid deficits and dehydration from the 

time of fasting period and improve the patient 

outcome after surgery.[7] 

 

A regular perioperative assessment of patients’ 

fluids status and fluids requirement should be the 

milestone of perioperative fluid management 
during major abdominal surgery.[8] Perioperative 

assessment of fluids requirement includes looking 

for physical signs of dehydration or hypovolemia, 

or fluid overload, regular monitoring of vital signs 

and urine output.  

Excess fluid administration has been linked to 

acute kidney injury, gastrointestinal dysfunction, 

cardiac and pulmonary complications like 

pulmonary edema.[9] Effective perioperative 

hemodynamic monitoring and fluid replacement 
are mandatory in major abdominal surgery.[10] 

In post-operative patients, normal fluid balance is 

the result of effective perioperative fluid 
management leading to normal homeostasis. On 

the other side, poor perioperative fluids 

management increases the risk of fluid excess or 

deficit in the postoperative patient resulting to 

fluid overload or fluid deficit. The present study 

sought to assess perioperative fluids management 
by identifying the hydration status of patients 

before and after surgery and perioperative fluids 

received among elective major cases at a Teaching 

Hospital in Rwanda. 

 

METHODS 

Design, population and setting 

A prospective cross sectional study design was 

used to assess perioperative fluid management 
among patients who underwent elective major 

surgeries in the operating theatre of University 

Teaching Hospital of Butare (CHUB). The hospital 

is located in the Southern, Rwanda. It has 490 

beds and 511 clinical staff. The hospital operating 

theatre has five operating rooms and a recovery 
room. General surgery, orthopaedic surgery, ENT, 

oral-maxillo-facial surgery and ophthalmology, 

gynecology and obstetrics surgeries are the main 

functional units. An average of 200 major surgical 

operations are expected to be performed every 
month which served as target population for this 

study. The study considered adult patients who 

were planned for major elective surgeries only. 

Children, and people who underwent emergency 

surgeries were excluded in the study.   

Sample size and sampling procedures 

The study sample of 133 patients was estimated 

using simplified Yamane formula from a total of 
200 patients that the hospital was expected to 

operate every month. Patients who were meeting 

the inclusion criteria, operated in the period of 1st 

to 31st May 2019 at UTHB were conveniently 

selected in the study until the estimated sample 
was reached.  

Data collection procedures 

A data capture sheet adopted from WHO 

dehydration assessment tool was used to collect 

data from the patients scheduled and operated for 

elective major surgeries and their files on everyday 

basis. Data collection was done during regular 

working shifts from Monday to Friday 7am to 5 
pm. On admission in the operating theatre, the 

patient was interviewed on the fasting period and 

his /her hydration status was assessed. The 

hydration status was also reassessed before 

leaving the theatre to the recovery ward. Other 
characteristics assessed included the type of 

planned surgery performed, amount and type of 

fluids received, fluid and blood losses during 

surgery, and the time taken to perform the 

procedure. This information was retrieved from 

the patients’ files before they were discharged from 
the recovery room. All data were captured on the 

operating data sheets.  

Data analysis 

After completion of the data collection, the data 

were entered into computer data entry sheet and 

the dataset was cleaned and analyzed using SPSS 

21. Descriptive analysis using frequency, 
percentages, and mean was used to summarize 
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the data. In addition, Chi-Square test was 

performed to determine the associations between 

patient’s factors, perioperative fluids 

administered, blood loss and hydration status 
before and after surgery. 

A 95% confidence interval and a significance level 

of 0.05 were set. Hydration status was classified 
into three classes (A: hydrated; B: moderated 

dehydration, and C: severe dehydration) as 

recommended by the World Health Organization. 

Class C was removed because it was not 

represented among the participants. Fluids 

administered to patients during operation 
included Normal Saline (NS) and Ringer Lactate 

(RL), NS/ RL combined, Dextrose, and Blood 

products. 

Ethical considerations 

The present study was approved by the 
Institutional Review Board (IRB) of the University 

of Rwanda, College of Medicine and Health 

Sciences, CHUB Ethics committee and operating 

theatre manager. The patients were explained the 

purpose and the process of the study before they 

provided their consent to participate in the study 
and for the use of their data for research purpose. 

Anonymity of collected data was respected. Only 

the codes were recorded on the data sheet. The 

participants had right to withdraw from the study 

without inconvenience on their planned surgery 
and further health care.   

RESULTS 

Sociodemographic and clinical information of 

respondents 

The current study was conducted on a sample of 

133 clients who underwent major surgeries at a 

University Teaching Hospital of Butare. Nearly two 

thirds of the participants were females 81 (60.9%) 
and 52 (39, 1%) were males. The mean age of 

participants was 42.8 years and mean weight was 

67.6 kg. The mean of the amount of intraoperative 

fluid loss was 218.4 ml, while fluid received was 

2,091.7 ml.  

Three-quarters of respondents, 97 (72.9%) fasted 

for 12-18 hours and a quarter fasted for 6-12 

hours. Participants underwent different surgeries 

including 42 (31.6%) orthopedics, 26 (19.5%) and 
10 (19.5%) obstetrics and gynecology, 19 (14.3%) 

ENT surgeries, and 18 (13.5%) laparotomies 

(Table1). 
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Table 1. Sociodemographic and clinical details of participants 

 

 

 

 

Variable (N=133) Mean  Standard deviation 

Age (in years) 42.80 17.5 

Weight (in kg) 67.62 9.5 

Intraoperative fluid loss (in ml) 218.42 131.9 

Fluids received (in ml) 2091.73 803.6 

 Frequency Percentage 

Sex   

Male 52 39.1 

Female 81 60.9 

Total 133 100.0 

Fasting period (in hours)   

6  00 00 

6-12  34 25.6 

12-18  97 72.9 

>18  2 1.5 

Total 133 100.0 

Type of surgery   

Orthopedics 42 31.6 

Obstetrics 26 19.5 

Gynecology 10 7.5 

ENT surgery 19 14.3 

Laparotomy 18 13.5 

Breast surgery 10 7.5 

Skin/plastic surgery 8 6.0 

Total 133 100.0 

Duration of operation 

procedure (in minutes)   

60-90  35 26.3 

90-120  67 50.4 

120-150 28 21.1 

>150  3 2.3 

Total 133 100.0 
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Patients’ hydration status before and after surgery 

The results show that 108 (81.2%), and 71(53%) patients were hydrated (class A) before and after surgery 

respectively, while 25 (18.8%), and 62 (46.6%) are moderately dehydrated (class B) before and after surgery 

respectively.  

Table 2. Hydration status before and after surgery in elective major surgeries patients 

  Frequency Percentage 

Hydration status before surgery    

A  108 81.2 

B  25 18.8 

Total  133 100 

Hydration status after surgery    

A  71 53.4 

B  62 46.6 

Total  133 100 

 

Types and amount of fluid administered to the patients during surgery 

The amounts of fluids mostly administered to the patients during surgery were Ringer Lactate (RL) and 
Normal Saline (NS) 90 (67.7%). NS/RL and dextrose, NS/RL Blood products were administered in small 

proportions of 6 (4.5%) and 12 (9%) respectively. 

Table 3. Fluids administered to the patients during surgery and fluid loss 

Variables  Frequency Percentage 

Type of fluids received   

RL and NS 90 67.7 

NS or RL 25 18.8 

NS/ RL + Dextrose 6 4.5 

NS/ RL Blood products 12 9.0 

Total 133 100 

Amount of fluid received (in ml)   

1000-2000  90 67.7 

2001-3000  29 21.8 

> 3000  14 10.5 

Total 133 100.0 

Amount of fluid lost (in ml)   

<100  40 30.1 

100-300  49 36.8 

>300  44 33.1 

Total 133 100.0 
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Association between participant’s characteristics, fluid administered and hydration status 
before surgery 

Chi-square test was used for association between participant’s characteristics, fluid administered and 

hydration status before surgery. Patients age, the amount and types of fluids received showed a significant 

association with hydration before surgery (P-value: 0.001) 

Table 4. Association between characteristics of patients, fluid administered and hydration 

status before surgery 

  Hydration status before surgery Total P-value 

 A B     

Age (in years) n (%) n(%) n (%)  

<20  10 (90.9) 1 (9.1) 11 (100)   

21-40  56 (93.3) 4 (6.7) 60 (100)   

41-60  31 (81.6) 7 (18.4) 38 (100) 0.000*** 

> 60  11 (45.8) 13 (54.2) 24 (100)   

Total 108 (81.2) 25 (18.8) 133 (100)   

Sex         

Male 44 (84.6) 8 (15.4) 52 (100)   

Female 64 (79.0) 17 (21.0) 81 (100) 0.420 

Total 108 (81.2) 25 (18.8) 133 (100)   

Infection        

No 102 (82.3) 22 (17.7) 124 (100)   

Yes 6 (66.7) 3 (33.3) 9 (100) 0.248 

Total 108 (81.2) 25 (18.8) 133 (100)   

Type of surgery       

Orthopedics 34 (81.0) 8 (19.0) 42 (100)   

Obstetrics 23 (88.5) 3 (11.5) 26 (100)   

Gynecology 7 (70.0) 3 (30.0) 10 (100)   

ENT surgery 18 (94.7) 1 (5.3) 19 (100) 0.034** 

Laparotomy 10 (55.6) 8 (44.4) 18 (100)   

Breast surgery 8 (80.0) 2 (20.0) 10 (100)   

Skin/plastic surgery 8 (100.0) 0 (0.0) 8 (100)   

Total 108 (81.2) 25 (18.8) 133 (100)   

Fasting period (in hours)        

6-12  30 (88.2) 4 (11.8) 34 (100)   

12-18  76 (78.4) 21 (21.6) 97 (100) 0.353 

18 and above 2 (100.0) 0 (0.0) 2 (100)   

Total 108 (81.2) 25 (18.8) 133 (100)   
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Type of fluids received     

RL and NS 77 (85.6) 13 (14.4) 90 (100)  

NS or RL 23 (92.0) 2 (8.0) 25 (100)  

NS/ RL + Dextrose 3 (50.0) 3 (50.0) 6 (100) 0.000*** 

NS/ RL Blood products 5 (41.7) 7 (58.3) 12 (100)  

Total 108 (81.2) 25 (18.8) 133 (100)  

Amount of fluid received (in 

ml)     

 

1000-2000  79 (87.8) 11 (12.2) 90 (100)  

2001-3000  23 (79.3) 6 (20.7) 29 (100) 0.001*** 

> 3000  6 (42.9) 8 (57.1) 14 (100)  

Total 108 (81.2) 25 (18.8) 133 (100)  

Amount of fluid lost (in ml)      

<100  35 (87.5) 5 (12.5) 40 (100)  

100-300  40 (81.6) 9 (18.4) 49 (100) 0.341 

>300  33 (75.0) 11 (25.0) 44 (100)  

Total 108 (81.2) 25 (18.8) 133 (100)  

∗∗p < 0.05; ∗∗∗p < 0.01 

Association between participant’s characteristics, fluid administered and hydration status 
after surgery 

The type of surgery showed a statistically significant association with hydration of the patients after 

operation (P-value: 0.001). The duration of surgery and types of fluid received also have some linkage with 
patient hydration status after surgery (P-value: 0.030, and 0.026 respectively) as shown in Table 5 

Table 5. Association between patients’ characteristics, fluids administered and hydration 

status after surgery 

 Hydration status after surgery   

 A B Total  P-value 

Age (in years)  n (%)   n (%)   n (%)   

<20  4 (36.4) 7 (63.6) 11 (100)   

21-40  37 (61.7) 23 (38.3) 60 (100)   

41-60  21 (55.3) 17 (44.7) 38 (100) 0.143 

> 60  9 (37.5) 15 (62.5) 24 (100)   

Total 71 (53.4) 62 (46.6) 133 (100)   

Sex         

Male 25 (48.1) 27 (51.9) 52 (100)   

Female 46 (56.8) 35 (43.2) 81 (100)      0.326 

Total 71 (53.4) 62 (46.6) 133 (100)   

https://dx.doi.org/10.4314/rjmhs.v3i1.5


Rwanda Journal of Medicine and Health Sciences Vol.3 No.1, March 2020    https://dx.doi.org/10.4314/rjmhs.v3i1.5 
 

37 
 

Infection         

No 64 (51.6) 60(48.4) 124(100)   

Yes 7 (77.8) 2(22.2) 9(100) 0.129 

Total 71 (53.4) 62(46.6) 133(100)   

Type of surgery         

Orthopedics 16 (38.1) 26 (61.9) 42 (100)   

Obstetrics 21 (80.8) 5 (19.2) 26 (100)   

Gynecology 1 (10.0) 9 (90.0) 10 (100)   

ENT surgery 16 (84.2) 3 (15.8) 19 (100) 0.001*** 

Laparotomy 8 (44.4) 10 (55.6) 18 (100)   

Breast surgery 5 (50.0) 5 (50.0) 10 (100)   

Skin/plastic surgery 4 (50.0) 4 (50.0) 8 (100)   

Total 71 (53.4) 62 (46.6) 133 (100)   

Duration of surgery  (in hours)         

<=2  57 (62.0) 35 (38.0) 92(100)   

> 2  14 (34.1) 27 (65.9) 41(100) 0.030** 

Total 71 (53.4) 62 (46.6) 133(100)   

Type of fluids received         

RL and NS 46 (51.1) 44 (48.9) 90 (100)   

NS or RL 19 (76.0) 6 (24.0) 25 (100)   

NS/ RL + Dextrose 1 (16.7) 5 (83.3) 6 (100) 0.026** 

NS/ RL Blood products 5 (41.7) 7 (58.3) 12 (100)   

Total 71 (53.4) 62 (46.6) 133 (100)   

Amount of fluid received (in ml)      

1000-2000  49 (54.4) 41 (45.6) 90 (100)  

2001-3000  14 (48.3) 15 (51.7) 29 (100) 0.809 

> 3000  8 (57.1) 6 (42.9) 14 (100)  

Total 71 (53.4) 62 (46.6) 133 (100)  

Amount of fluid lost (in ml)      

<100  27 (67.5) 13 (32.5) 40 (100)  

100-300  25 (51.0) 24 (49.0) 49 (100) 0.076 

>300  19 (43.2) 25 (56.8) 44 (100)  

Total 71 (53.4) 62 (46.6) 133 (100)  

∗∗p < 0.05; ∗∗∗p < 0.01 
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DISCUSSION 

To anticipate the hypovolemia secondary to 

vasodilation caused by anesthesia, and adjuvant 

drugs, and surgical bleeding, and prevent further 
complication [4,5], an optimum hydration status is 

recommended before surgery. A stable hydration 

status also improves the overall metabolic balance, 

decreases insulin resistance, anxiety, nausea and 

vomiting. Contrarily to finding from this study of 

prolonged fasting, continuation of oral carbohydrate 
rich fluid up to 2 hours before surgery is beneficial 

to the patient.[11] This fluid administration reduces 

the requirement to replace fluid deficits and 

dehydration from the time of fasting and therefore 

improves the overall postoperative patient 
outcome.[7] It also prevents the perioperative acute 

kidney injury which is commonly ignored.[12] 

The decision about the choice the type and volume 

of intravenous fluid to be administered 
perioperatively has been a subject of long debate 

than the choice of type of IV fluids. This is because 

perioperative IV fluids is commonly associated to 

many complications from IV fluid overload.[13,14] 

Similarly to previous studies and recommendations, 

crystalloids, which are electrolyte solutions are best 
used to replace extra cellular volume losses, to 

increase vascular volume and improve 

hemodynamics, though their effectiveness is 

transient.[15] Considering the mean weight and 

volume of fluid received, in addition to long fasting, 
the need for fluid resuscitation was underestimated 

and only few patients had received carbohydrates 

containing fluids intraoperatively. 

Unmeasured losses amounting to 10 ml per kg per 
hour when the body cavity is open may explain the 

increased rate of dehydrated patients after surgery 

in addition to bowel preparation and prolonged 

starvation before surgery among patients who 

underwent laparotomy surgeries.[16] The 
association between age and dehydration status, 

demonstrated the need for special attention to old 

people and special needs of the perioperative 

patients.  

The reduced fasting time before surgery, fluid Goal 

Directed Therapy (GDT) during the intraoperative 

period is a very important aspect of individualized 

plans for fluid and hemodynamic management and 

zero balance approach would prevent post-operative 

complications.[16] Perioperative fluid management, 
however, should also include the preoperative and 

postoperative periods, given the added benefit to 

provide oral hydration at those times. When the 

option is available, oral hydration is preferable to 

intravenous (IV) hydration. Preoperative hydration 

with complex carbohydrate drinks has been linked 

to multiple benefits, including a reduction in 

postoperative insulin resistance, improved 

metabolic state, decreased hospital length of stay 
(LOS), and reduced nausea and vomiting.[18] 

Maintaining proper hydration without fluid overload 

in the intraoperative period is just as important as 

maintaining proper fluid management in the 

postoperative period.[11] 

 

CONCLUSION AND RECOMMENDATION 

The present study assessed the hydration status of 

patients before surgery and after surgery at CHUB. 

Based on the findings, the study found that the 
participants had fasted too long though the majority 

were classified into dehydration class A before 

surgery. The dehydration status before surgery was 

associated with advanced age and type of surgery. 

However, the number of dehydrated patients 
increased after surgery. The amount and type of 

intraoperative fluid, and the type and duration of 

surgery were associated with post-operative 

dehydration. The study therefore recommends 

reduced preoperative fasting time, individualized 

Goal Directed Fluid Therapy basing on the age, and 
type of surgery, monitoring of the fluids balance to 

ensure the overall patient hydration and positive 

patients’ outcome.  
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