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Abstract 

The immediate postoperative period covers the 24 hours following any surgical intervention.In order to determine the 

prevalence of electrolyte disturbances in the immediate postoperative period in an intensive care unit, our team assessed 

the presence of electrolyte disturbances in a carefully selected group of patients. Thus, 208 patients met the selection 

criteria. Of these, 109 (52%) were morbidly obese, and were in the postoperative period of bariatric surgery, which 

allowed the design of 2 subgroups of patients differentiated by the presence or absence of such pathology. Both 

subgroups of patients showed no statistically significant differences in prevalence of any of the evaluated electrolyte 

disturbances. The most prevalent electrolyte disorder in all patients participating in the study was hypomagnesemia, 

followed by hypocalcemia and hypokalemia. Despite the high prevalence of hypomagnesemia and hypocalcemia, no 

associated clinical complications were observed. 
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Introduction 

The immediate postoperative period covers the 24 
hours following any surgical intervention. During this 
period, due to the direct and indirect action of the 
pathology and surgical stress, there is an increased risk of 
organ and system involvement, bleeding and 
thromboembolic phenomena, leading in many cases to the 
need for intensive surveillance. Few studies to date have 

addressed the prevalence of electrolyte disturbances 
during the immediate postoperative period, and yet they 
have only partially. The most important electrolytes in 
daily clinical practice are: Sodium, Bicarbonate, 
Potassium, Magnesium, Calcium and Phosphorus. 

 
Electrolyte disturbances are reported as an important 

cause of morbidity and mortality in several clinical 
conditions. During surgical procedures, administration of 
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crystalloids / colloids, medications and blood products in 
the operating room can potentially make these disorders 
more prevalent, suggesting the importance of studies 
addressing the prevalence of these changes and evidence 
of associated complications. 

 
In 2012, Sakr Y, et al. published a study proposing an 

association between postoperative dysnatremia and 
increased morbidity and mortality in surgical patients 
admitted to the intensive care unit [1]. In 2013, 
Crestanello JA, et al. published a study proposing an 
association between postoperative hyponatremia and 
increased morbidity and mortality in patients undergoing 
cardiac surgery [2]. In 1989, Chernow B, et al. published 
studies revealing the high prevalence of hypomagnesemia 
in postoperative intensive care patients, and increased 
mortality and hypokalemia associated with severe 
hypomagnesemia (serum magnesium less than or equal to 
1.0 mEq / dl ) [3]. In the same decade, studies confirmed 
the high prevalence of hypomagnesemia in patients in the 
immediate postoperative period of cardiac surgery [4] 
and in the immediate postoperative period of major 
gastrointestinal surgery [5,6]. 

 
In 2016, Gai P, et al. published an observational study 

that revealed a high prevalence of hypocalcemia in 
patients in the immediate postoperative period of total 
knee arthroplasty [7]. In 1975, Martin E, et al. published a 
study on the effect of various crystalloid solutions on 
postoperative hydroelectrolytic balance [8]. In 1998, Ip-
Yam PC, et al. published a study on the prevalence of 
changes in urea and electrolyte levels after parenteral 
fluid therapy during the perioperative period [9]. The 
objective of this observational research is to determine 
the overall prevalence of electrolyte disturbances of 
several surgeries that required intensive care during the 
immediate postoperative period. 
 

Goals 

To determine in a carefully selected group of patients, 
during immediate postoperative intensive care, the 
prevalence of electrolyte disturbances involving the 
serum concentration of sodium, potassium, calcium (in its 
ionic form), magnesium, bicarbonate and phosphorus. 
(First 24 hours postoperatively). 

 
During the data collection period for the study, it was 

observed that 52% of patients were in the immediate 
postoperative period of bariatric surgery due to morbid 
obesity. Thus, it’s secondary objective was to evaluate 
whether, in this specific subgroup, the prevalence of 

electrolyte disturbances in the immediate postoperative 
period would be different in relation to patients 
undergoing other surgeries and without morbid obesity 
(48% of all pacients). Additionally, patients with 
electrolyte disturbances were followed during the 
immediate postoperative period for clinical 
complications. 
 

Methodology 

During February 9, 2011, to December 22, 2012, every 
patient in the immediate postoperative period admitted 
in intensive care units of a large brazilian hospital located 
in the city of Rio de Janeiro who met the inclusion criteria 
of the study (Table 1) had a plasma analysis made from 
blood samples collected in the first 6 hours after surgery 
to determine serum concentrations of sodium, potassium, 
magnesium, ionic calcium and phosphorus.  

 
In the hospital where the study was conducted, it’s a 

routine in all intensive care units to take blood samples of 
every patient admitted after surgery. The author choosed 
to use restrictive selection criteria in an attempt to avoid 
interference from nefrological and endocrinological 
pathologies, and from the action of regularly used 
medications. 
 

 Admission in ICU unit and blood sample collecting until 
6 hours after surgery 

 Absence of additional comorbidities to the pathology 
that indicated surgical treatment, except for morbid 
obesity, hepatic steatosis and gastritis. 

 Absent use of any oral medications except proton pump 
inhibitors (only 2 patients reported use of Omeprazole) 

 Absence of neuroendocrinological pathologies as a 
surgical indication. 

Table 1: Inclusion criteria for the study. 
 
The authors opted for dosing calcium in its ionic form, 
due to the great influence of serum albumin values. 
 

Following this laboratory screening, patients with 
laboratory abnormalities were followed during the 
immediate postoperative period for possible 
complications during 24 hours. 

 
The laboratory parameters of normality used in this 

study are shown in table 2. 
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Sodium: 135 to 145 mEq /1.  
Potassium 3.5to5.4 mEq /1. 
Magnesium 1.8 to 2.4 mg / dl. 
Ionic Calcium 4.5 to 5.2 mg / dl 
Phosphorus 2.5 to 4.9 mg / dl. 

Table 2: Laboratory parameters of normality.  
 

Results 

General 

Of the 208 patients who met the study criteria, most 
were between 20 and 59 years old (94,75%), with a 
minimum age of 14 years and a maximum of 88 years. 109 
patients were morbidly obese and underwent bariatric 
surgery (52.4% of the total number of surgeries studied) 
(Tables 3 & 4). In our study, in patients between 10 and 
59 years old, diagnosis of morbid obesity predominated, 
due to the large volume of bariatric surgeries performed 
at the hospital where the research was performed and the 
study selection criteria. None of the 109 morbidly obese 
patients in this study were older than 60 years. All 
surgeries that were part of the study were elective. There 
were no cases of morbidly obese who underwent surgery 
other than bariatric surgery. 
 

0-10 years 0 patients 
11-20 years 5 patients 
21-30 years 52 patients 
31-40 years 79 patients 
41-50 years 41 patients 
51-60 years 12 patients 
61-70 years 9 patients 
71-80 years 9 patients 
81-90 years 1 patients 

Table 3: General age distribution of the patients. 
 
 

 

Table 4: Types of surgery performed in the patients who 
met criteria: Bariatric Vs. Non Bariatric surgeries.  

Table 5: Age distribution in the bariatric surgery group. 
 

Table 6: Age distribution in the non-bariatric surgery 
group. 
  

Type of Surgery Performed 
 

Bariátric 109 
Neck and head 1 

General 19 
Thoracic 10 

Gynecological surgery 4 
Neurosurgery 49 

Orthopedic Surgery 11 
Otolaryngological Surgery 1 

Urological Surgery 4 
Full Surgery Number 208 

Table 7: Types of surgery performed in patients with 
clinical criteria for the study. 
 

Of the 99 remaining surgeries, 11 were orthopedic 
surgeries (10.09%), 49 neurosurgeries (23.55%), 10 
thoracic surgeries (4.8%), 19 non-bariatric abdominal 
and abdominal wall surgeries (17.59%), 04 gynecological 
surgeries (3.7%), 04 Urological surgeries (3,7%), 01 
Otolaryngological surgery (0.48%), 01 neck and head 
surgery (0.48%) (Table 2). 

 
Of the total group of patients, 18 had hyponatremia 

(8.65%), and 06 had hypernatremia (2.88%). 41 patients 
(19.75%) had hypokalemia, and none had hyperkalemia. 

52.4% 
47.6% 

Bariátric Non Bariatric

0-10 years 0 patients 
11-20 years 4 patients 
21-30 years 38 patients 
31-40 years 50 patients 
41-50 years 15 patients 
51-60 years 2 patients 
61-70 years 0 patients 
71-80 years 0 patients 
81-90 years 0 patients 

0-10 years 0 patients 
11-20 years 1 patients 
21-30 years 14 patients 
31-40 years 29 patients 
41-50 years 26 patients 
51-60 years 10 patients 
61-70 years 9 patients 
71-80 years 9 patients 
81-90 years 1 patients 
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151 patients (72.6%) had hypomagnesemia, and 05 
patients (2.4%) hypermagnesemia. 

 
In 10 of the 208 patients in the study, plasma ionic 

calcium was not dosed. Of the 198 patients in whom the 
electrolyte was dosed, 128 patients (64.65%) had 
hypocalcemia, and 1 patient had hypercalcemia (0.5%). In 
8 of 208 study patients, plasma phosphate was not dosed. 
Of the 200 patients in whom the electrolyte was dosed, 20 
patients (10%) had hypophosphatemia. 5 patients 
(approximately 2.5%) had hyperphosphatemia. During 
the 24-hour follow-up of patients with altered electrolyte 
dosages, no clinical complication that could be accredited 
to electrolyte disturbances of any kind was observed. 
 

Hyponatremia 18 (8,65 %) 

Hypernatremia 6 (2,88 %) 

Hypomagnesemia 151 (72,6 %) 

Hypermagnesemia 5 (2,4 %) 

Hypocalcemia 128 (64,65 %) 

Hypercalcemia 1 (0,5 %) 

Hypofosfatemia 20 (10 %)* 

Hyperfosfatemia 5 (2,5 %)* 

Hypokalemia 41 (19,75 %) 

Hyperkalemia 0 (0 %) 

Table 8: Eletrolytic disorders found in the general group.  
 

Group of patients undergoing bariatric surgery 
/ morbidly obese: 

Of the 109 patients in the immediate postoperative 
period of bariatric surgery, 9 had hyponatremia (8.26%), 
and 2 had hypernatremia (1.83%). 18 patients had 
hypokalemia (16.5%). 76 (69.72%) patients in the 
immediate postoperative period of bariatric surgery had 
hypomagnesemia, and 2 (1.83%) had hypermagnesemia.  
 

Hyponatremia 9 (8,26 %) 

Hypernatremia 2 (1,83 %) 

Hypomagnesemia 76 (69,72 %) 

Hypermagnesemia 2 (1,83 %) 

Hypocalcemia 70 (69,3 %) 

Hypercalcemia 0 (0 %) 

Hypofosfatemia 8 (7,48 %)* 

Hyperfosfatemia 3 (2,8 %)* 

Hypokalemia 18 (16, 5 %) 

Hyperkalemia 0 (0 %) 

Table 9: Eletrolytic disorders found in the bariatric 
surgery group. 

Eight patients in the immediate postoperative bariatric 
surgery group were not submitted to ionic calcium 
measurement. Of the group of 101 patients receiving this 
dosage, 70 (69.3%) had hypocalcemia and none had 
hypercalcemia. 2 patients in the immediate postoperative 
period of bariatric surgery were not submitted to serum 
phosphorus measurement. Of these 107, 8 (7.48%) had 
hypophosphatemia, and 3 (2.8%) had 
hyperphosphatemia. 
 

Group of patients not submitted to bariatric 
surgery 

Of the 99 patients who did not undergo bariatric 
surgery, 9 (9.09%) patients had hyponatremia and 4 
(4.04%) had hypernatremia. 23 (23.23%) patients had 
hypokalemia. 75 (75.76%) patients had hypomagnesemia 
and 3 (3.03%) hypermagnesemia. Among non-morbidly 
obese patients, 6 were not submitted to serum 
phosphorus dosage. Of the 93 submitted to the exam, 12 
(12.90%) had hypophosphatemia and 02 patients had 
hyperphosphatemia (2.15%). 2 patients in the group of 
non-morbidly obese patients were not submitted to 
serum ionic calcium dosage. Of the 97 patients evaluated, 
59 (60.82%) had hypocalcemia, and 1 (1.03%) had 
hypercalcemia. 

 

Hyponatremia 9 (9,09 %) 

Hypernatremia 4 (4,04 %) 

Hypomagnesemia 75 (75,76 %) 

Hypermagnesemia 3 (3,03 %) 

Hypocalcemia 59 (60,82 %) 

Hypercalcemia 1 (1,03 %) 

Hypofosfatemia 12 (12,90 %)* 

Hyperfosfatemia 2 (2,15 %)* 

Hypokalemia 23 (23,23 %) 

Hyperkalemia 0 (0 %) 

Table 10: Eletrolytic disorders found in the non-bariatric 
surgery group. 
 

Conclusion 

The most prevalent electrolyte disturbance in the total 
group of selected patients was hypomagnesemia, followed 
by hypocalcemia and hypokalemia. No cases of 
hyperkalaemia were observed, making it the least 
prevalent electrolyte disorder in the general group and in 
both subgroups. The second least prevalent electrolyte 
disorder was hypercalcemia. The researchers observed 
that the subgroup of non-morbidly obese patients had a 
higher relative prevalence of hypokalemia and 
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hypomagnesemia, and that the morbidly obese subgroup 
had a higher relative prevalence of hypocalcemia, but 
without statistical significance (p value greater than 0.05). 
Despite the high prevalence of hypomagnesemia and 
hypocalcemia, no clinical complications that could be 
associated with these electrolyte disturbances were 
observed in all the patients that joined this study. 
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