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ABSTRACT
Background: Magnesium (Mg) is the fourth most common cation in the human body and the second most intracellular
cation after potassium. It has a fundamental role in several vital functions. As this essential ion is not measured in routine
chemistry panels, little is known about its alterations during intraoperative time. Aim: The present study was designed to
determine the negative eﬀects of postoperative hypomagnesemia during and after surgeries. Subject and Methods: This
study was a descriptive interventional study involving 74 patients. All patients underwent gynecological abdominal surgeries,
and anesthesia protocols were standardized to comprise general and spinal anesthesia. All the patients were aged between
25 and 45 years, with ASA class I and II. Their total serum Mg level was measured 1 h before and 2 h after the surgery.
The total serum Mg, calcium, and albumin level were measured by photometric methods. Data were analyzed using SPSS
version 16.0 (Chicago Illinois, (USA). Inferential statistic was done using Vilksonnon-parametric and Pearson’s correlation test.
P<0.05 were considered as significant. Results: The mean serum Mg levels were 1.87 (0.32) mg/dl before and 1.55 (0.34) mg/dl
after the surgeries (The normal range: = 1.7-2.5 mg/dl). Results illustrated a significant hypomagnesemia after operations.
Conclusion: Clinical impact of hypomagnesemia during surgeries needs to be studied further. Moreover, surgeons should
be warned about the severity of probable electrolyte imbalances induced by perioperative events to decrease associated
morbidities.
KEY WORDS: ASA, cation, gynecologic surgeries, magnesium, magnesium level, photometric method, standardized anesthesia,
surgeries

INTRODUCTION
Magnesium (Mg) is the fourth most common cation in the
body and the second intracellular cation after potassium.[1-3]
It has a fundamental role as a co-factor in more than 300
enzymatic reactions involving energy metabolism and nucleic
acid synthesis.[2,4-6] It is also involved in several processes
including hormone receptor binding, gating of calcium
channels, transmembrane ion influx, and regulation of
adenylate cyclase, muscle contraction, neuronal activity,
control of vasomotor tone, cardiac excitability, and
neurotransmitter release.[2,4,5] In many of its actions, it
has been likened to a physiological calcium antagonist.
In addition to interaction with calcium, Mg has a marked
effect on the regulation of trans-membrane sodium and
potassium movement.[3,5-8] Intracellular Mg ion concentration
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blocks outward sodium and potassium currents, whereas
extracellular Mg ion concentration generally has an activator
effect on ionic transport. Both Mg ion concentrations
stimulate sodium-potassium ATPase at low concentrations
and causes inhibition at high concentrations.[3,5,9] This
indicates that Mg has an important role in the movement
and muscle activity after major abdominal surgeries.[10] It is
therefore important to prevent deep vein thrombosis (DVT),
improve well-being or earlier discharge, and have less
duration of hospitalization and costs.
Considering the significant role of Mg on biochemical
properties and because serum Mg levels are rarely measured
in routine chemistry panels, little is known about the
perioperative alteration of this electrolyte and the extent
and impact of postoperative serum Mg changes in general
surgery patients. Case series of postoperative measurements
after general anesthesia and general surgeries remain few
and unclear.
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Hypomagnesemia and its impact on postoperative
morbidity and mortality should be focused on. For instance,
hypomagnesemia can lead to atrial dysrhythmias, lower
cardiac output, and death after CABG; other reports have
also suggested a possible link between a decrease in total
serum Mg and an increase in the risk of postoperative
mortality.[10-12] Hypomagnesemia has a negative effect on
critically ill patients as well.[10] Therefore, the present study
was designed to review the extent of changes in the levels
of serum Mg after gynecological abdominal surgeries to
identify causative or associated factors and to correlate
these changes with postoperative outcomes like cardiac
dysrhythmias, cardiac output, muscle contraction, neuronal
activity, control on vasomotor tone, cardiac excitability, and
neurotransmitter release.[5,6,13,14]

SUBJECT AND METHODS
The study took place at a maternity centre (Alzahra Hospital).
The plan of the study was approved by a local ethics
committee at Guilan University, and informed consents were
obtained from all patients. We included 74 patients in our
study who underwent gynecological abdominal surgeries
and had American Society of Anesthesiologists (ASA)
physical status I and II. Sampling was convenient and
the study was descriptive interventional. Patients with
prior abdominal surgeries, major systemic illnesses,
having received calcium-channel blockers, with renal
dysfunction, and with a history of neuropathy, myopathy,
pulmonary hyperventilation, hypothermia, alkalosis,
and hypomagnesemia or massive blood transfusion
during surgery were excluded from the study. Anesthesia
protocols were standardized. Patients were fasted orally
for 6 h before surgery. General anesthesia was induced
with thiopental sodium (5-7 mg/kg) and tracheal intubation
was facilitated with 1 mg/kg succinylcholine. Anesthesia
was maintained with 50% nitrous oxide in oxygen,
atracurium, and 0.5-1% isoflurane. Fentanyl (0.1 mg/kg) was
administered intravenously (IV) at induction of anesthesia,
and subsequent incremental doses were given if a patient
had sweating, lacrimation, or a 20% increase above
baseline in heart rate (HR) or blood pressure. The total
amount of atracurium and fentanyl administered were
recorded constantly. HR, pulse oximetry, and noninvasive
blood pressure (NIBP) were monitored precisely. At the
end of surgery, neuromuscular blockade was reversed
with 0.05 mg/kg neostigmine and 0.02 mg/kg atropine.
The regional anesthesia protocol consisted of inter-spinal
administration of xylocaine and epinephrine. If necessary,
narcotics or anxiolytics were used parenterally. Throughout
anesthesia, administration of crystalloids, synthetic
colloids, or blood products were performed entirely at the
direction of the individual anesthesia providers and were

not influenced by our protocol (no massive blood or fluid
replacement). Clinical data such as age, gender, and weight
of the patient, as well as the duration of the surgery, urine
output, blood loss, and IV fluids were recorded for each
patient individually.
All patients were aged between 25 and 45 years and were
candidate for major or minor gynecological abdominal
surgeries (TL, myomectomy, ovarian cyst, cesarean, and
hysterectomy). Samples collection was done according to
a convenient sampling. All questionnaires were filled in to
demonstrate demographic information, physical situation,
or vital signs.
Blood samples were obtained (2cc) on the day of surgery
1 h before and the second sample was obtained 2 h after
the surgery. All samples were sent to the same laboratory
for electrolyte assessment (Ca, Mg, albumin). Total
serum calcium, Mg, and albumin level were measured
by phothometric method. Data were analyzed with
Vilkalsonnon-parametric and Pierson correlation test for
comparison between main variables and quantitative
parameters changes between 1 h before and 2 h after
surgeries. Data were analyzed using SPSS version 16.0
(Chicago Illinois, USA). Inferential statistic was done using
Vilksonnon-parametric and Pearson’s correlation test.
P<0.05 were considered as significant.

RESULTS
We identified 74 patients who referred to our centre for
gynecological abdominal surgeries. The mean (SD) for age
was 26.1 (6.1 year) between cases. The youngest patient
was 18 and the oldest was 45 years old; approximately
75% (55/74) of the patients were younger than 30 years;
98.6% of them were married and 1.4% unmarried. The
percentage of previous surgery, spinal anesthesia, and
the history of previous anesthesia past medical disorders
were respectively 12.16%, 93.2%, 10.8%, and 13.5%.
According to the type of surgery, cesarean, hysterectomy,
and laparatomy, the statistics showed respectively 80.1%,
9.45%, and 9.4% [Table 1].
First, one sample for Kolmogorov–Simivnor test was
applied to assess normal distribution of variables like
albumin, calcium, Mg, and vital signs. However, then it
was apprehended as the results did not follow a normal
distribution. It was then replaced with Vilksonnonparametric test to get more precise results to compare
between average of variables (before and after surgeries).
Relation between demographic quantitative parameters
(age, weight, previous surgery, and type of anesthesia) and
basic variants (albumin, calcium, Mg, blood pressure, pulse,
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respiratory rate, and temperature) was assessed by Pearson
correlation coefficient test. There was a direct significant
correlation in total serum Mg before and after all type of
surgeries (P<0.001, R=0.562) [Table 2].
The Table 3 presented a significant correlation between
main variables before and after surgeries. However, there
was an exception for temperature (P=0.07). Furthermore,
there were no significant correlation between variants
before and after surgeries for the purpose of previous
anesthesia, surgery, and disorders. According to the type
of anesthesia, there was a significant correlation between
before and after surgeries in the purpose of changes in
blood pressure (P=0.03) and Table 2.
The mean serum Mg levels were 1.87) 0.32 (before
and 1.55) 0.34 (after surgeries (Normal total serum
Mg=1.7-2.5 Mmol/l).[14,15] Therefore, as illustrated in
Table 3, there was a meaningful hypomagnesemia after
these types of surgeries. Albumin changes before and after
surgeries had a significant relevance with blood pressure
Table 1: Demographic data of subjects
Relative frequency

Number

Percentage

15
42
17

20.3
56.8
22.9

73
1
9
69
10
8

98.6
1.4
12.2
93.2
13.6
10.8

Age
<25 years
25-30 years
>30 years
Marriage condition
Married
Single
Previous surgery
Spinal anesthesia
Past medical disorder
History of previous anesthesia

Table 3: Comparison between main variables before and
after surgeries
Main variable
Albumin (mmol/l)
Calcium (mmol/l)
Magnesium (mmol/l)
Blood pressure mmHg
Pulse/min
Respiration/min
Temperature-c

Before surgery

After surgery

P value

Mean

SD

Mean

SD

4.002
8.75
1.87
11.7
83.28
18.74
37.38

0.461
0.323
0.32
1.34
8.23
4.93
0.87

4.007
8.4
1.55
96.37
87.04
21.33
37.14

1.07
0.46
0.34
1.8
9.53
2.1
0.93

<0.001
<0.001
<0.001
0.03
<0.001
0.10
0.07

Table 2: Balance of electrolytes, albumin, and changes in vital
signs according to the type of anesthesia
The type of anesthesia
Balance of electrolytes and
albumin-changes in vital signs

Mean

SD

Mean

SD

Diﬀ-albumin
Diﬀ-Calcium
Diﬀ-Magnesium
Diﬀ-blood pressure
Diﬀ-pulse
Diﬀ-respiration
Diﬀ-temperature

0.46
0.4
0.32
42
1.2
7
0.08

0.89
0.89
0.81
34.1
10.7
6.6
0.69

0.53
0.34
0.31
20.94
3.9
3.28
0.26

11.2
0.53
0.38
20.11
7.9
22.4
1.2
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General
anesthesia

Spinal
anesthesia

P value

0.84
0.82
0.98
0.03
0.47
0.31
0.55

changes (P=0.03). There was no significant relevance in
other parameters. Furthermore, there was no significant
relevance between variants before and after surgeries for
the purpose of previous anesthesia, surgery, or disorders.
But, there were significant relevance for blood pressure
changes before and after surgeries in cesarean, laparatomy,
and hystrectomy (P=0.08). According to the type of
anesthesia, there was a meaningful relationship between
before and after surgeries for the purpose of blood pressure
changes (P=0.03).
Finally, as presented in Table 3, the calcium level decreased
significantly after surgeries, but there was no hypocalcemia.
There was a decrease in total serum calcium level, unlike
that for Mg. Because, according to the results shown in
Table 3, the mean total serum Mg level became <1.7 mg/dl
(1.55(0.34)), indicating significant hypomagnesemia.

DISCUSSION
In the present study, we assessed changes in total serum
Mg level during gynecological abdominal surgeries. There
are significant alterations in laboratory parameters during
abdominal surgeries. Many of those are well known and
measured routinely.[3,12-19] For example, postoperative serum
potassium or hematocrit levels were assessed routinely for
replacement or transfusion. Other parameters like serum
albumin or total calcium level reflect the magnitude of
fluid and electrolyte imbalances caused by the operative
procedures and its anesthesiologic resuscitation.[2,12,19]
However, in case of serum Mg, these problems are less clear.
Studies have not examined the magnitude of alteration
in postoperative Mg level in gynecological abdominal
surgeries or its impact on postoperative outcome in
females only.[3,12-18,20] Postoperative hypomagnesemia has
been reported in other types of operation like major cancer
series, cardiac, colorectal surgeries, thyroidectomies, and
spinal fusion.[13-18,20,21]
Recompense of lowered serum Mg perioperatively has some
benefits. For example, reduction in cardiac dysrhythmias,
primary atrial tachyarrhythmias,[11,13-15,22] reduced anesthetic
need when given as an adjunct to general anesthesia,
inhibition of platelet dependent thrombosis, attenuate
adverse cardiovascular effects during laryngoscopy,
and intubation.[14,15] Mg also has therapeutic indications
in postoperative recovery care.[3-5,10,23] In comparison
to calcium, total serum Mg poorly correlate with
intracellular Mg concentration (in myocardium or skeletal
muscle).[11,19,23,24] Ionized Mg level makes more physiological
changes that are relevant to morbidity.[12,24,25] We could
not measure ionized Mg for some laboratory restrictions,
therefore there is no comment on that parameter.
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What can explain the mechanisms that lead to lower Mg
level perioperatively? It probably depends on serum loss and
IV fluid replacement, perioperative bowel preparation with
sodium phosphate purgatives,[2,13-15] citrate administration,
and prior therapy with beta-blockers that have been
presented by other authors.[7,13-18] However, these factors
did not seem to play an important role in our patients,
because we excluded all those risk factors before the study.
Other causes of hypomagnesemia related to total albumin
and protein reduction. It has been shown that these
amounts decrease during surgeries before studies.[12,14,15,19]
The total protein and albumin concentrations decreased
in correlation with fluid administration.[11,19] Indeed, our
study illustrated their changes clearly. It is notable that the
major reason of the intraoperative decrease for serum Mg
level included fluid dilution with crystalloids or massive
blood transfusion.[14,15] But, we had a restriction for fluid
replacement even after major hysterectomy up to 3l and,
on the other hand, massive blood transfusion was excluded
from the study. Another cause of hypomagnesemia related
to acid-base statement and alteration in circulating protein
level (specially albumin).[14,23,24,26] Therefore, alkalosis could
be a major cause of Mg depletion.[11,19,24,26] We excluded
all conditions that lead to alkalosis, but albumin loss was
inevitable during the study.
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