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Abstract 
Introduction: Hyponatremia is the commonest electrolyte derangement seen 
in medical and surgical wards and in high dependency treatment units. It is 
associated with prolonged hospital stay, high economic burden and increased 
morbidity and mortality. Hyponatremia is well reported in medical and sur-
gical conditions but literature is scanty concerning its relationship with treat-
ment outcome in patients managed in high dependency heart and vascular 
surgical centers. Objectives: To determine the prevalence, determinants, clini-
cal correlates and outcome of pre-operative hyponatremia. Methods: Retros-
pective study involving patients that had surgery (cardiac and vascular) be-
tween January 2015 and December 2019. Data were obtained from patients’ 
case files, perioperative and intensive unit charts. All participants with preo-
perative hyponatremia had their serum sodium corrected to ≥135 mmol be-
fore surgical incision and those with hypernatremia had their sodium cor-
rected to <145 mmol. The socio-demographic, clinical, laboratory findings 
were entered. Statistical analysis was done using student’s t-test and Chi square. 
Results: Of the 305 participants (186 males and 119 females), pre-operative 
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hyponatremia was found in 30.8% and normonatremia in 59.7%. Pre-operative 
hyponatremia was more common in advance age, overweight, those present-
ing for open heart and other major surgeries and those with background 
chronic heart failure and chronic liver disease. Participants with pre-operative 
hyponatremia had shortened and also prolonged hospital stay and higher risk 
of death than with normonatremia. Conclusion: Pre-operative hyponatremia 
is common in high dependency surgical unit particularly in the elderly, those 
with comorbidities and those presenting for major heart surgeries. It impacts 
negatively on the morbidity and mortality as it could shorten hospital stay 
through death, and could prolong hospital stay with increased health burden 
on patients, their care givers and the general population. The impact of this 
finding across different races needs further evaluation. 
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1. Introduction 

Sodium is the most abundant electrolyte in the extracellular fluid compartment 
and with this, it determines the osmolality and tonicity of the blood. However, 
the osmolality and tonicity of the intracellular space is determined and related to 
water balance [1]. Due to its close association with water, it mediates the inter-
play of fluid exchanges, volume and pressure balances in the extracellular and 
intracellular spaces through various transport pathways [2]. Because of its in-
volvement in multiple cellular activities, derangement in sodium levels often 
lead to disturbances of functions in many organ systems in the body and these 
could present as dehydration, edema or dilution of plasma. Hyponatremia is 
common in surgical intensive care units and contributes significantly to the 
morbidity and mortality in these patients from derangements in cellular activi-
ties, particularly of the brain, heart, lungs, liver and kidneys [3]. Pre-operative 
hyponatremia has been attributed to various factors like diuretic use, renal tu-
bular acidosis, advance age and poor salt diet often needed to control hyperten-
sion, chronic kidney disease (CKD), liver disease and heart failure [4]. Hypona-
tremia is also a common finding in marathoners, worse still, under heat and de-
hydration leading to thirst, and vasopressin release [5]. Arterial blood under 
filling with relative or absolute tissue hypoperfusion causes vasopressor release 
leading to a state of effective hypovolemia associated with hypotonicity. There 
are various mechanisms leading to hyponatremia in health and in disease. Over-
all, these mechanisms are mediated either through osmotic vasopressor stimula-
tion, by thirst (or salt appetite) or though the sympathetic nervous system (SNS), 
which is not osmotically mediated [6]. Hyponatremia found in heart failure, 
cirrhosis, chronic pain, cancer and stroke are commonly secondary to stimula-
tion, at times, excessive, of the antidiuretic hormone (ADH) or from dilution of 
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plasma from fluid overload (hypovolemic hyponatremia) [7]. Tannor et al. found 
infection as the commonest associate of hyponatremia on the medical wards in 
Ghana [8]. When it arises from diuretic use, it is associated with tubular dys-
function with poor sodium adsorption with or without potassium secretion [9]. 
Whatever the mechanism is, once developed, hyponatremia is commonly symp-
tomatic, though less in uremic states, due to higher blood urea which acts as an 
effective osmolyte [10]. Symptoms are commonly dictated by the duration and 
rate of fall of serum sodium. Acute hyponatremia, developing within 48 hours, 
often manifest dysfunction of the nervous system ranging from mild cognitive 
decline to convulsion, motor paralysis and death [11]. Chronic disease is usually 
less debilitating as the nervous system could mount counter regulating mechan-
isms that involves the recruitment of organic osmolytes which regulate the rate 
of fluid diversion away from neurons to the glial tissues thereby preventing ce-
rebral edema. When these compensatory mechanisms are overwhelmed, espe-
cially with rapid fall in plasma sodium, it could lead to the development of os-
motic demyelination injury to the cells of the central nervous system particularly 
the pons, the cerebellum, lateral geniculate body (LGB), internal capsule, hippo-
campus and structures of the basal ganglia. Over correction or too rapid rise in 
serum levels can also result in osmotic demyelinating injury [12].  

Many authors have reported hyponatremia in intensive care units mostly re-
lated to medical conditions but much is still unknown concerning hyponatremia 
related to surgeries particularly cardiovascular surgeries, its causes, correlates and 
outcome. We studied pre-operative hyponatremia in order to determine its risk 
factors and prevalence, clinical correlates and treatment outcome in patients 
presenting for cardiac and vascular surgeries in a high dependency heart and 
vascular surgical center of a teaching hospital. 

2. Patients and Methods 

This was a retrospective study carried in a high dependency cardiac and vascular 
surgical unit in a tertiary health institution in Ilishan-Remo. Tristate Heart and 
Vascular Center is a higher dependency center which is dedicated to heart and 
vascular repair, replacement and implantation procedures in Southwest Nigeria, 
The hospital receives patients across all ages from all parts of Nigeria and the 
West Africa sub-region. Case notes and perioperative charts of patients treated 
in the center from January 2015 to December 2019 were retrieved. Variables ob-
tained from the case files included age, gender, type and cause of cardiovascular 
disease, duration of disease, previous surgical procedure related to disease, class 
of surgery, body mass index (BMI), percentage oxygen saturation, pulse rate, 
blood pressures (BP), heart rate, duration of hospital stay till discharge or death 
and comorbidities (heart failure, chronic liver disease, chronic kidney disease, 
stroke or cancer). Patients less than 16 years were excluded from the study. The 
serum electrolytes, albumin, packed cell volume (PCV) and blood glucose at 
admission and at post-operative day (POD) 28 were documented. All partici-
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pants with pre-operative hyponatremia had their serum sodium corrected with 
Oral Sodium bicarbonate 300 mg thrice daily until sodium > 135.0 mmol was 
achieved. At the same time, participants with serum potassium < 3.8 mmol were 
also place on Oral Potassium chloride 600 mg twice daily to counter the potas-
sium-lowering feature of sodium bicarbonate therapy.Participants with hyper-
natremia had their serum sodium corrected. For participants who were dis-
charged before their POD 28, they were reviewed at 4 weeks post-surgery ac-
cording to unit protocols. Where infection occurred, type and site were docu-
mented. Infusions and inotropes used were documented. Admissions less than 
48 hours was excluded. 

Definitions: 
Hyponatremia, serum sodium < 135.0 mmol [8] 
Normonatremia, serum sodium 135.0 - 145.0 mmol [9] 
Hypernatremia, serum sodium > 145.0 mmol [12] 
Data obtained were analyzed using IBM SPSS software version 22 (IBM Inc, 

NY, USA). Data were presented in tables. Continuous variables were expressed 
as means and standard deviations and compared using student t-test. Categori-
cal variables were expressed as frequencies and percentages and compared using 
Chi square test. P < 0.05 was considered statistically significant. 

3. Results 

Four hundred and ninety nine patients had surgeries in the center. Out of this, 
148 were excluded on account of being less than 16 years, 32 for incomplete data 
and 14 on account of previous surgeries within 30 days to the index surgery. Of 
the 305 that met the inclusion criteria and participated in the study, 102 had 
open heart surgery, 90 had major vascular surgery, 15 had intermediate grade 
surgery and 98 had minor surgeries. One hundred and eighty six (61.0) were 
males and 119 (39.0) were females. The mean age of the participants was 52.8 ± 
14 3 years, with males 51.3 ± 6.6 and females, 54.1 ± 3.7. The demographic and 
clinical characteristics of the participants is shown in Table 1. A greater propor-
tion of participants, 126 (41.3), were between 40 and 59 years followed by the 
elderly 91 (29.8). The commonest presenting compliant was difficulty with 
breathing 107 (35.1) followed by chest pain 93 (30.5). A greater proportion of 
participants were overweight 91 (29.9) followed by those with normal BMI, 88 
(28.9). Sixty nine (22.6) participants had comorbidities, 56 (81.1) of these were 
males with 13 (18.9) females. Ninety seven percent of participants with comor-
bidities had hyponatremia. Majority 82 (87.2) of participants with pre-op hypo-
natremia were on antihypertensive drugs and of this, 67 (81.7) were receiving 
diuretic for blood pressure control. 

The laboratory parameters of the participants are showed in Table 2. The 
mean sodium at admission was significantly higher than at POD 28, 132. 3 ±3.5 
and 127.5.6 respectively, P = 0.03. The mean sodium of the male and female par-
ticipants at admission were 131.6 ± 8.2 and 134.9 ± 11.2 mmol/l (P = 0.04), and  
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Table 1. Socio-demographic characteristics of the participants. 

Variables 
 

Frequency Percentage 

Genders Females 119 39.0 

 
Males 186 61.0 

Age, years 16 - 39 88 28.9 

 
40 - 59 126 41.3 

 
≥60 91 29.8 

BMI, kg/m2 <19.5 71 23.3 

 
19.5 - 24.9 88 28.9 

 
25.0 - 29.9 91 29.8 

 
>30.0 55 18 

Surgery type 
   

Cardiac surgery 
 

102 33.5 

Major Vascular 
 

90 29.5 

Intermediate 
 

15 4.9 

Minor 
 

98 32.1 

BMI—body mass index. 
 

Table 2. Laboratory results of the participants. 

Variables Pre-op N = 305(%) 4 weeks N = 305 (%) X2 P-value 

Sodium, mmol/l 
    

≤125 7 (2.3) 19 (6.2) 5.3 0.001 

125 - 134.9 87 (28.5) 163 (53.5)  
 

135 - 145 211 (69.2) 123 (40.3)  
 

 
at POD 28 were 125.8 ± 4.6 and 129.7 mmol/l (P = 0.03) respectively. 

A greater proportion of participants 211 (69.2) had normal serum sodium at 
admission but post-operatively, a greater proportion had hyponatremia 182 
(59.7). Participants ≥ 60 years had the greater proportions of participants with 
hyponatremia at both admission and at POD 28, 61 (64.9) and 83 (45.6) respec-
tively. The clinical and laboratory correlates of hyponatremia are shown in Ta-
ble 3. The percentage of females that had hyponatremia was less than those that 
had normonatremia while the percentage of males with hyponatremia was less 
than those with normonatremia, P = 0.03. A greater percentage of participants 
with hyponatremia at admission and at POD 28 had cardiac surgery or a major 
vascular surgery compared to those that had minor and intermediate grade sur-
geries, P < 0.001. As the duration of hospital stay increased, frequency of hypo-
natremia increased. The percentage of participants with pre-op hyponatremia 
was less compared with the percentage of hyponatremic participants at POD 14 
and beyond, (30.8% versus 49.3%), P < 0.001. Forty five (14.8) participants had 
infections on admission, of these, 32 (71.1) were localized, while 13 (28.9) were  
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Table 3. Demographic, clinical and laboratory correlates of hyponatremia 

Variables 
Frequency  

N = 305 (%) 

Pre-op Na < 135  
N = 94 (%)  
Mean ± SD 

Pre-op Na 135 - 145  
N = 211 (%)  
Mean ± SD 

X2 t-test P-value 

Gender 
     

Females 119 (39.0) 32 (34.0) 87 (41.2) 2.6 0.02 

Males 186 (61.0) 62 (66.0) 124 (58.8) 
  

Age, years 
     

16 - 39 88 (28.9) 8 (8.5) 80 (37.9) 4.4 0.001 

40 - 59 126 (41.3) 25 (26.6) 101 (47.9) 
  

≥60 91 (29.8) 61 (64.9) 30 (14.2) 
  

Surgeries 
     

Cardiac 102 (33.5) 51 (54.3) 51 (24.2) 5.6 <0.001 

Major Vascular 90 (29.5) 27 (28.7) 63 (29.9) 
  

Intermediate 15 (4.9) 5 (5.3) 10 (4.7) 
  

Minor 98 (32.1) 11 (11.7) 87 (41.2) 
  

BMI, kg/m2 
     

<19.5 71 (23.3) 9 (9.6) 62 (29.4) 2.9 0.002 

19.5 - 24.9 88 (28.9) 17 (18.1) 71 (33.6) 
  

25.0 - 29.9 91 (29.8) 46 (48.9) 45 (21.3) 
  

>30.0 55 (18.0) 22 (23.4) 33 (15.7) 
  

Mean SBP, mmHg 305 (100) 152.1 ± 9.2 132.5 ± 4.6 6.3 <0.001 

Mean DBP, mmHg 305 (100) 95.4 ± 7.2 83.6 ± 2.3 4.3 <0.001 

Mean SPO2, (%) 305 (100) 95.2 ± 8.8 97.7 ± 9.5 6.4 <0.001 

Serum biochemistry 
     

Hematocrit, % 305 (100) 33.6 ± 3.8 38.4 ± 8.1 5.9 <0.001 

Albumin, mg/dl 305 (100) 35.1 ± 11.5 33.9 ± 9.8 0.9 0.07 

Creatinine, umol/l 305 (100) 103.4 ± 14.2 111.7 ± 5.6 5.1 <0.001 

eGFR, ml/min 305 (100) 68.3 ± 5.2 60.8 ± 9.7 6.8 <0.001 

Urea mmol/l 305 (100) 46.7 ± 3.8 71.2 ± 7.8 6.2 <0.001 

Chloride, mmol/l 305 (100) 100.5 ± 6.9 96.1 ± 4.2 5.4 <0.001 

Bicarbonate, mmol/l 305 (100) 23.8 ± 4.6 20.1 ± 7.2 4.9 <0.001 

Potassium, mmol/l 305 (100) 4.7 ± 2.2 4.6 ± 3.4 0.7 0.8 

Days on admission 
     

<7 143 (46.9) 19 (20.2) 124 (58.8) 6.3 <0.001 

7 - 13 22 (7.2) 6 (6.4) 16 (7.6) 
  

14 - 27 106 (37.8) 47 (50.0) 59 (27.9) 
  

>28 34 (1.1) 22 (23.4) 12 (5.7) 
  

Comorbidities 
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Continued 

None 236 (77.4) 49 (52.1) 187 (88.6) 
 

<0.001* 

1 44 (14.4) 25 (26.6) 19 (9.0) 
  

2 18 (5.9) 13 (13.8) 5 (2.4) 
  

3 7 (2.3) 
 

7 (7.5) 0 (0.0) 
 

POD—post operative day, Na—sodium, SD—standard deviation, BMI—body mass index, SBP—systolic 
blood pressure, DBP—diastolic blood pressure, SPO2—percentage oxygen saturation, *—fisher’s exact test. 

 
Table 4. Multivariate regression analysis. 

Variables OR 95% CI P-value 

Sex 1.32 1.26 - 1.46 0.06 

Age 7.82 5.63 - 8.47 0.02 

Surgery type 0.048 0.012 - 0.153 <0.001 

Comobidities 2.62 1.44 - 7.67 <0.001 

Length of admission 1.23 1.14 - 2.91 0.001 

BMI 5.56 5.27 - 7.11 0.04 

SBP 9.63 7.88 - 11.34 0.002 

DBP 2.92 2.74 - 2.99 0.05 

SPO2 0.03 0.02 - 0.85 <0.001 

eGFR 4.35 2.74 - 7.55 0.001 

Biocarbonate 0.23 0.21 - 1.46 <0.001 

OR—odd ratio, CI—confidence interval, BMI—body mass index, SBP—systolic blood pressure, DBP—dia- 
stolic blood pressure, SPO2—percentage oxygen saturation, eGFR—estimated glomerular filtration rate. 

 
sepsis. All participants with sepsis had hyponatremia. Six (46.2) of the septic pa-
tients died out the 9 (3.0) deaths recorded within study duration. Of the dead, 2 
(22.2) had hyponatremia on admission and 5 (55.6) at POD 28. Two (22.2) of 
the dead died within the POD 3 while 7 (77.7) stayed beyond POD 28 on admis-
sion. Comorbidities were more in males as they made up 66.0% of participants 
with pre-op hypoatremia but 69.6% of participants with comorbidities, P = 0.003 

Multivariate regression analysis in Table 4 showed age (OR—7.82, CI—5.63 - 
8.47), length of hospital stay (OR—1.23 CI—1.14 - 2.91), BMI (OR—5.56 CI— 
5.27 - 7.11), SBP (OR—9.63 CI—7.88 - 11.34), SPO2 (OR—0.03, CI—0.02 - 0.85), 
eGFR (OR—4.35, CI—2.74 - 7.55) and Bicarbonate (OR—0.23, CI—0.21 - 1.46) 
were predictors of pre-operative hyponatremia. 

4. Discussion 

The prevalence of pre-operative hyponatremia in this study was 30.8% and this 
rose to 59.7% at POD 28. The prevalence of pre-operative normonatremia was 
69.2%. This prevalence of hyponatremia is within the range reported by Mad-
huvan et al. in a review and gave prevalences ranging from 3.4% to 39.4% [13]. It 
is however higher than that found by Cecconium et al. who reported 23.8% [14]. 
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This difference can be attributable to differences in the cut-off for serum sodium 
as Cecconium used < 137 mmol/l as against < 135 mmol/l used in this study. 
Hyponatremia became even more prevalent as these patients had surgery and 
went on admission. This pattern agrees with findings by Leung et al. who re-
ported that pre-op hyponatremia was a risk factor for perioperative morbidity 
and mortality and further worsening of the hyponatremia [15]. Hyponatremia 
was commoner and more severe in males in this study. This finding is in disa-
greement with a previous study that found hyponatremia commoner in females 
[16]. It is however in agreement with Mannheimer et al. who reported that hy-
ponatremia and comorbidities associated with it are commoner in men [17]. 
Moreover, in this study, apart from comorbidities being commoner in males, 
these males were more likely to develop hyponatremia compared with females. 
The common comorbidities found in participants in this study were heart failure 
and chronic diseases of the kidneys and the liver, conditions associated with upre-
gulation of the vasopressor mechanisms of the body mediating secretion of the an-
tidiuretic hormone (ADH) that produce salt poor water retention [18]. Females 
tend to be more affected in hyponatremia from the addictive effects of estrogens 
and vasopressin on the Na+K+ ATPase on the central nervous system [19]. 

Hyponatremia was found more in the elderly than in the younger groups in 
this study. Kirby et al. who reported that advanced age was a risk factor for de-
veloping hyponatremia [20]. Miller et al. also found an inverse relationship be-
tween serum sodium and age, they reported age related prevalence of hypona-
tremia as 7.7% at less than 55 years, and 11.6% at greater than 75 years [21]. The 
higher prevalence of hyponatremia in the elderly population could be secondary 
to reduced water excretion from declining glomerular filtration (GFR), reduced 
production of prostaglandins (PGs), increased sensitivity to osmotic stimulation 
especially through thirst, reduction in total body water (TBW), high prevalence 
of usage of sodium losing dugs like antidepressants and the frequent restrictions 
on their salt intake, as part of blood pressure control [22]. The higher incidence 
of hyponatremia in participants presenting for major surgeries particularly car-
diac surgery was also reported by Saepudin et al. [23] who found more inci-
dences of hyponatremia in individuals with chronic heart, liver and kidney dis-
ease. The reduced cardiac reserve coupled with systolic dysfunction reduce the 
ejection fraction and the effective cardiac output leading to relative organ perfu-
sion which mediate the release of vasopressors with sodium poor fluid reduction 
[24]. Hyponatremia was commoner as the BMI increased in the study, this 
agrees with Pandey et al. who found a significant negative correlation between 
serum sodium and the BMI [25]. Our finding is however in disagreement with 
Qureshi et al. who found a positive correlation sodium and BMI [26]. Higher 
weights are associated with an increase in the central pool causing higher cardiac 
output and stroke volume. The association between hyponatremia and low bone 
density with cardiac fibrosis and calcific depositions in the heart lead to poor 
systolic and diastolic function [27]. This has a synergistic effect with the poor 
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cardiac reserve and contributes to the relatively lower peripheral resistance in 
the obese secondary to suppressed sympathetic output. This, coupled with the 
relative hemodilution seen in the obese, results in hyponatremia [28]. 

The association between hypertension and hyponatremia in this study agrees 
with findings by Israel et al. who reported higher incidences of hyponatremia in 
subjects with elevated high density cholesterol (HDL) [29]. Though lipids were 
not assayed for in this study, hyponatremia in hypertensives could be multifac-
torial. The use of thiazides and even loop diuretics could lead to chronic hypo-
natremia [30]. The tubular dysfunction induced by diuretics particularly the 
thiazides and the thiazide like drugs suppress sodium reabsorption thereby leading 
to increased secretion into the urine. Again, the low sodium diet often recom-
mended for this group also contribute to the hyponatremia [31]. Metabolic aci-
dosis was associated with hyponatremia in this study. Sahay et al. reported hy-
ponatremia associated with renal tubular acidosis (RTA) and this is commonly 
secondary to tubular dysfunction which can be induced by some drugs, in addi-
tion to the ones listed above, used in these patients (to treat hypertension, heart 
failure and chronic liver disease particularly portal hypertension) particularly 
aldosterone antagonist altering the activities of the principal cells of the distal 
tubules [32]. Serum albumin was not significantly related to serum sodium level 
in this study. Jhaveri et al. had earlier reported a positive relationships between 
blood levels of albumin and sodium [33]. Hyponatremia and hypoalbuminemia 
commonly occur together in and are poor prognostic factors in chronic liver 
disease and heart failure. The lack of significant association in our study, unlike 
in the above studies, could be due to the fact that most of the participants in this 
study were more healthier, more likely to have better appetite, lesser inflamma-
tion and lower risk of protein energy malnutrition (PEM) compared to the stu-
dies above, whose subjects had worse clinical conditions. Anemia was a risk fac-
tor for developing hyponatremia in this study similar to findings by Yamada et 
al. [34] Anemia and hyponatremia are common findings in chronic medical con-
ditions. The occurrence of anemia, outside blood loss, could be of hypoprolifera-
tive origin and this can be secondary to kidney disease, chronic anorexia, mal-
nutrition and PEM. Tseng et al. reported higher prevalence of hyponatremia, (in 
association with hypouricemia) associated with anemia in the elderly population 
[35]. In this study, hyponatremia was more prevalent in participants with back-
ground CKD and this agrees with authors that reported various mechanisms 
through which the relationship between elevated nitrogenous waste (from de-
clining glomerular filtration) and hyponatremia are mediated. Low level sodium, 
but more importantly, chloride is needed to stimulate renin secretion and for the 
activation of the tubuloglomerular feedback mechanism [36]. The finding of low 
chloride with high renin levels, for instance in Barters’ syndrome, underlines this 
interplay. This also explains the lower efficacy of diuretics and inhibitors of the 
renin angiotensin aldosterone system (RAAS) in the presence of hyponatremia 
but even more so with hypochloremia [37]. The tubular defects induced by low-
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er sodium and chloride also play a part in the alteration of the balance between 
secretory activity of the basolateral membranes and absorption by the apical 
membranes and this could cause disease activity in CKD out of proportion to 
serum creatinine, mimicking states of PEM and dialysis cachexia [38]. However, 
its worth noting that secretory and absorptive functions of the tubules are also 
dependent on the acid-base balance hence the function of maintaining the acid 
base balance in the tubular α-intercalated could be compromised in states of ex-
cessive reductions in serum chloride and sodium even in the presence of aug-
mented absorptive functions of the principal cells of the distal tubules [39]. 

There was an inverse relationship between the serum sodium and the length 
of hospital stay in this study. This is in agreement with findings by Berandil et al. 
who found that hyponatremia was a risk factor for prolonged hospital stay [40]. 
We observed that those that stayed in less than 7 days had the lowest prevalence 
of hyponatremia compared to those that stayed beyond POD 28. There was a 
positive correlation between the duration of hospital stay and mortality and this 
is similar to findings by et al. [41]. Hyponatremia is an oxidative stress or state 
and disrupt the oxidation-reduction potential of cells leading to dysfunctional 
transport pathways particularly the cellular membrane energy requiring glucose 
phosphorylation needed for building up the energy stores of the body. 

The management of hyponatremia is guided by serum levels, duration of dis-
ease, rate of sodium fall and disease symptomatology [42]. Preventive measures 
aimed at reducing the incidences of hyponatremia could be slowed down by the 
age long advice to hypertensive and CKD patients to reduce salt intake. Diuretics 
therapy usually need review and possible replacement especially in the prepara-
tion for elective surgery. In acute cases, 3% saline can be used with loop diuretics 
and fluid restriction to <1 Litre/day with a target of sodium rise not exceeding 10 
- 12 mmol/l in 24 hrs or a 1 mmol/l per hour increase [43]. In chronic cases, 
suppression of vasopressors activities is often needed with V2 antagonist Vap-
tans [43]. Overzealous corrections are always avoided to prevent osmotic de-
myelination syndrome, and when this occur, management involves gradual re-
ductions in serum sodium. 

Some limitations encountered in this study included the fact that many of the 
participants that had minor and intermediate grade surgeries had no arterial 
blood gases result nor central venous pressure recordings hence acid-base bal-
ance and volume status could not be deeply assessed beyond that provided by 
bicarbonate and vital signs respectively. Data on comorbidities were retrieved 
from patient case notes, history and examination, so it is possible there could be 
some comorbid conditions that were not discovered. Data on inotropic support 
were unavailable for some of participants with minor and intermediate surgeries. 

5. Conclusion 

Pre-operative hyponatremia is a common finding among surgical patients pre-
senting for surgery, more so as they come into admission, with a prevalence of 
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30.8%. Risk factors identified for this included male gender, advance age, di-
uretic use, high BMI, elevated blood pressure, metabolic acidosis, anemia, and 
comorbidities like cardiac, hepatic, renal diseases. Participants with pre-op hy-
ponatremia had higher risk for prolong hospital, severe hyponatremia, poor re-
sponse to treatment and death. It is therefore important comorbid conditions 
are properly screened for and manage before elective cardiac and vascular surge-
ries to reduce the health burden, morbidity and mortality from these procedures. 
Our study was a single centered, therefore more studies, particularly multicenter 
and population based, involving all race and ages, are needed for the formulation 
of a comprehensive management approach. 
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