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Incidence and clinical significance of abnormalities in potassium, sodium and calcium levels in elderly
patients with hip fractures during the perioperative period

OBJECTIVE: This study aims to investigate the incidence and clinical significance of sodium, potassium and calcium elec-
trolyte disturbances in elderly patients with hip fracture before an operation. 
METHODS: The clinical data of 220 patients with intertrochanteric fracture and 261 patients with femoral neck frac-
ture from September 2013 to December 2016 in our hospital (≥60 years old) was reviewed. The sodium, potassium
and calcium values, and the underlying diseases of patients were recorded after the first blood test. These patients were
divided into two groups according to the fracture site: femoral neck fracture group and intertrochanteric fracture group.
Then, the differences between these two groups were compared to analyze the proportion of electrolyte disturbances in
elderly patients with hip fracture, and explore its clinical significance. 
RESULTS: Patients with intertrochanteric fractures were older than patients with femoral neck fracture. There was no sig-
nificant difference in the prevalence of underlying diseases between these two groups. The incidence of hyponatremia,
hypokalemia and hypocalcemia was 10.0%, 32.9% and 1.4%, respectively, in the femoral neck fracture group, and
24.3%, 21.1% and 7.7%, respectively, in the intertrochanteric fracture group. The incidence of hypernatremia, hyper-
kalemia and hypercalcemia was 1.4%, 1.4% and 0.9%, respectively, in the femoral neck fracture group, and 1.1%,
0.7% and 0.8%, respectively, in the intertrochanteric fracture group. 
CONCLUSION: Patients with old hip fractures before an operation are prone to hyponatremia, hypokalemia and hypocal-
cemia, and most of them have mild electrolyte disorders, which needs to be corrected in time. Furthermore, some patients
urgently need urgent supplementation ofblood electrolytes for some diseases, the correction of electrolyte disorders, and the
prevention of serious adverse consequences.
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patients mainly comprise of the elderly, who are often
complicated with various chronic diseases and certain
degrees of electrolyte disturbances, and have poor over-
all condition and a high risk of operation3. 
Hypokalemia, hyponatremia and hypocalcaemia are elec-
trolyte disorders that are often handled in clinic. A con-
siderable number of elderly patients with hip fractures
are complicated with the above-mentioned electrolyte dis-
turbance, which can aggravate a patient’s condition,
increase the fatality rate, and cause poor prognosis.
Furthermore, some patients even have life-threatening
electrolyte disorders that needs urgent treatment. In
recent years, although there are some reports on the inci-
dence of electrolyte disorders in elderly patients at home

Introduction

The number of patients with hip fractures worldwide has
reached as high as 1.3 1, and more than half of these
patients have femoral intertrochanteric fractures 2. These
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and abroad, these are very one-sided, and the systemat-
ic study on the incidence of potassium, sodium and cal-
cium electrolyte disturbances in elderly patients with hip
fractures before an operation has not been reported. The
present study systematically explores the incidence and
clinical significance of potassium, sodium and calcium
electrolyte disturbances before an operation in elderly
patients with hip fractures. 

Materials and Methods

GENERAL DATA

From September 2013 to December 2016, 220 patients
with femoral neck fracture and 261 patients with femoral
intertrochanteric fracture (all patients were ≥60 years
old), who were admitted to our hospital, were enrolled
as the study subjects. The age, gender, initial blood potas-
sium ion value, initial blood sodium ion value, and ini-
tial blood calcium ion value of patients after hospital-
ization, as well as the determination of whether the
patient had medical underlying diseases, such as hyper-
tension, diabetes, cardiovascular diseases, cerebrovascular
diseases, liver and kidney diseases, and respiratory dis-
eases, were recorded.

INCLUSION AND EXCLUSION CRITERIA

Inclusion criteria: patients with complete relevant data,
patients with unilaterally and freshly closed femoral
intertrochanteric fractures or femoral neck fractures
caused by low energy injuries, patients ≥60 years old,
patients without previous acute or chronic digestive sys-
tem diseases, patients without multiple traumas, and
patients without serious underlying diseases. 
Exclusion criteria: patients with fractures caused by high-
energy injuries, patients with craniocerebral or cervical
spinal cord injuries, patients with open fractures, patients
with multiple fractures, patients with multiple injuries,
and patients with recent or long-term use of drugs that
can affect water and electrolyte metabolism, such as
diuretics, tricyclic antidepressants and cyclophosphamide.
A total of 481 patients met the inclusion criteria. 
The present study was approved by the Ethics Committee
of our hospital, and an informed consent was obtained
from each patient.

RECORDING INFORMATION

Routine blood test and biochemical tests were complet-
ed for patients within 24 hours after admission. The
blood potassium ion value, sodium ion value, and cal-
cium ion value during the initial blood test after admis-
sion were recorded. General data and chronic medical

underlying diseases, such as hypertension, diabetes, car-
diovascular diseases, cerebrovascular diseases, liver and
kidney diseases and respiratory diseases, were recorded.
Furthermore, the determination of whether the patient
has previously or recently used drugs that could affect
water and electrolyte metabolism, such as diuretics, tri-
cyclic antidepressants, and cyclophosphamide was also
recorded. 

GROUPING

A total of 481 patients were divided into two groups,
according to the difference in fracture sites: femoral neck
fracture group (group A) and intertrochanteric fracture
group (group B). Group A comprised of patients with
femoral neck fractures, while group B comprised of
patients with femoral intertrochanteric fractures. The
general data and chronic medical underlying diseases,
such as hypertension, diabetes, cardiovascular diseases,
cerebrovascular diseases, liver and kidney diseases, and
respiratory diseases between these two groups were com-
pared. Furthermore, the incidence of hypokalemia,
hyponatremia and hypocalcemia between these two
groups were also compared. The proportion of patients
with hypokalemia and hyperkalemia, hyponatremia and
hypernatremia, and hypocalcemia and hypercalcemia, as
well as patients without electrolyte disorders, were fur-
ther analyzed. 
Statistical software SPSS 19.0 was used to analyze the
data. For the collected data, count data were expressed
in percentage (%), and underwent inter-group compar-
isons using X2-test. Tables that had some values <5 were
evaluated using Fisher’s exact probability test. P<0.05
was considered statistically significant. 

Results

GENERAL SITUATIONS

Compared with group A, the age of patients in group
B was older, and the difference was statistically signifi-
cant (P<0.05, Table I). The differences in chronic inter-
nal diseases between the two groups were not statisti-
cally significant (P>0.05, Table I). The incidence of
hyponatremia, hypokalemia and hypocalcemia was
10.0%, 32.9% and 1.4%, respectively, in group A and
24.3%, 21.1% and 7.7%, respectively, in group B (Table
II). The incidence of hypernatremia, hyperkalemia and
hypercalcemia was 1.4%, 1.4% and 0.9%, respectively,
in group A, and 1.1%, 0.7% and 0.8%, respectively, in
group B (Table III). The proportion of patients with
mild, moderate and severe hypokalemia, patients with
normal blood potassium levels, and patients with hyper-
kalemia in the two groups are presented in Fig. 1. The
proportion of patients with mild, moderate and severe
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hyponatremia, patients with normal blood sodium levels
and patients with hypernatremia in the two groups are
presented in Fig. 2. The proportion of patients with
mild, moderate and severe hypocalcaemia, patients with
normal blood calcium and patients with hypercalcemia
in the two groups are presented in Fig. 3. The most
common electrolyte disorders in all patients were
hypokalemia, hyponatremia and hypocalcemia, and the
incidence of moderate to severe hypokalemia and hyper-
kalemia that needed urgent treatment was relatively low.
Furthermore, patients with hyperkalemia in both groups
had long-term chronic kidney disease, but renal func-
tion (creatinine and urea nitrogen) was significantly
abnormal. 

Discussion

Hip fracture mainly occurs in the elderly, and its cause
is mainly mild violence force action 4,5

Blood sodium refers to the concentration of sodium ion
in serum, and the normal range is within 135-145
mmol/L. Hyponatremia refers to a state with blood sodi-
um concentrations of less than 135 mmol/6 , and is one
of the most common electrolyte disorders in elderly
patients. The results of the present study revealed that

the incidence of hyponatremia in elderly patients with
femoral neck fracture and femoral intertrochanteric frac-
ture was 10% and 19.5%, respectively. Zhi Li et al.
revealed that 7 compared with patients with femoral neck
fracture, the incidence of hyponatremia in patients with
femoral intertrochanteric fracture was high. This was con-
sistent with the result of the present study (Table II).
The reason may be as follows: 1. Compared with patients
with femoral neck fracture, patients with femoral
intertrochanteric fractures are older, and have a longer
chronic disease course, lower digestive and absorption
function of gastrointestinal tract, and poorer compen-
satory ability of the organism 2. Femoral intertrochanteric
fracture is an extraarticular fracture, the soft tissue gap
around the fracture is larger, and the occult blood loss
is greater 8. Most femoral intertrochanteric fractures have
larger displacements and obvious pain. This influences
the appetite of patients, and decreases sodium intake and
affects the patient’s mood, which in turn affects the
patient’s water and electrolyte metabolism through the
nerve-neuroendocrine system. The main clinical mani-
festations of hyponatremia in the elderly are somnolence,
apathy, disorientation, slow reaction, unstable gait and
inattention 9-11. These cause patients to easily fall, and
most of these elderly patients have osteoporosis to a cer-
tain extent, and are prone to fracture. This suggests that

Ann. Ital. Chir., 91, 2, 2020 189

Incidence and clinical significance of abnormalities in potassium, sodium and calcium levels in elderly patients. ect.

TABLE I - Comparison of general conditions and basic medical diseases
between the two groups

Group A Group B χ² P

Gender 0.005 0.945
Male 71(32.3) 85(32.6)
Female 149(67.7) 176(67.4)

Age 34.431 0.000
60-69 73(33.2) 39(14.9)
70-79 92(41.8) 97(37.2)
80- 55(25.0) 125(47.9)

Combined disease
Hypertension 1.626 0.202

Yes 90(40.9) 92(35.2)
No 130(59.1) 169(64.8)

Diabetes   0.057 0.811
Yes 32(14.5) 40(15.3)
No 188(85.5) 221(84.7)

Cardiovascular diseases 0.072 0.788
Yes 58(26.4) 66(25.3)
No 162(64.8) 195(74.7)

Cerebrovascular diseases 0.000 0.996
Yes 48(21.8) 57(21.8)
No 172(78.2) 204(78.2)

Liver diseases 0.352 0.553
Yes 4(1.8) 5(1.9)
No 216(98.2) 256(98.1)

kidney disease 0.075 0.785
Yes 5(2.3) 5(1.9)
No 215(97.7) 256(98.1)

Respiratory diseases 0.046 0.830
Yes 33(15.0) 41(15.7)
No 187(85.0) 220(84.3)

TABLE II - Comparison of hyponatremia, hypokalemia and hypocalcemia
between the two groups

Group A Group B χ² P

Hyponatremia 8.440 0.004
Yes 22(10.0) 51(19.5)
No 198(90.0) 210(80.5)

Hypokalemia 6.607 0.010
Yes 69(31.4) 55(21.1)
No 151(68.6) 206(78.9)

Hypocalcemia 10.404 0.001
Yes 3(1.4) 20(7.7)
No 217(98.6) 241(92.3)

TABLE III - Comparison of occurrence of hypernatremia, hyperkalemia
and hypercalcemia between the two groups

Group A Group B χ²

Hypernatremia 1.000
Yes 3(1.4) 3(1.1)
No 217(98.6) 258(98.9)

Hyperkalemia 0.664
Yes 3(1.4) 2(0.8)
No 217(98.6) 259(99.2)

Hypercalcemia 1.000
Yes 2(0.9) 2(0.8)
No 218(99.1) 259(99.2)
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hyponatremia may be one of the causes of hip fracture
in elderly patients. In recent years, more and more stud-
ies have confirmed that hyponatremia was correlated to
osteoporosis and fracture 12-14. Hyponatremia is one of
the causes of osteoporosis, and the majority of hip frac-
tures in the elderly are osteoporotic fractures. In the pre-

sent study, most of the patients with sodium disorders
in the two groups had hyponatremia, and the propor-
tion of hypernatremia patients was 1.36% (group A) and
1.15% (group B), respectively. This research suggests that
elderly patients with hip fracture should be guided in
the use of salt according to blood sodium concentration,
and in avoiding the frequent intake of low-salt diet. 
Blood potassium has physiological functions, such as
maintaining neuromuscular excitability and normal
myocardial function. In clinical, the normal value of
blood potassium is usually within 3.5-5.5 mmol/L, and
when blood potassium concentration exceeds 5.5
mmol/L, this is called hyperkalemia 15,16. Hypokalemia
can cause a decrease in muscle strength, while hyper-
kalemia can cause arrhythmia, and even serious conse-
quences, such as cardiac arrest 17. Therefore, the purpose
of detecting blood potassium concentration is to detect
the abnormal blood potassium concentration in time,
and correct this in time, avoiding serious life-threaten-
ing consequences. In the present study, the most com-
mon potassium disorder was mild hypokalemia. Some
patients had moderate to severe hypokalemia and hyper-
kalemia, the proportion of moderate to severe
hypokalemia and hyperkalemia in patients with femoral
neck fracture was 7.72% and 1.36%, respectively, and
the proportion of moderate to severe hypokalemia and
hyperkalemia in patients with femoral intertrochanteric
fracture was 3.45% and 0.77%, respectively. Patients
with hyperkalemia in both groups had long-term chron-
ic kidney disease, and their creatinine and urea nitrogen
levels were significantly higher than normal levels.
Potassium disorders in elderly patients with hip fracture
are correlated to factors, such as long-term chronic dis-
eases and long-term dietary control due to disease effects.
Therefore, for elderly patients with hip fractures, there
is a need to inquire about the history of chronic dis-
eases in detail after admission, while for patients with
poor diet, kidney disease or suspected kidney disease,
drawing blood and urgent examination should be per-
formed in time, the test results should be checked in
time, and corresponding measures should be taken, in
order to avoid serious adverse consequences. 
Calcium is an essential trace element for the human
body. Normal blood calcium concentration plays an
important role in maintaining neuromuscular excitabili-
ty. In addition, calcium also participates in intracellular
signal transduction, which plays an important role in
many pathways. A study revealed that 18 elderly patients
were prone to hypocalcaemia, and the lower the con-
centration of Ca2+ in blood, the longer the duration, and
the poorer the prognosis became. A study confirmed that
19 the incidence of hypertension was negatively correlat-
ed to high blood calcium level. Hypercalcemia mainly
occurs in malignant bone tumors, hyperparathyroidism,
and endocrine system diseases 20. In the present study,
the incidence of hypocalcemia in group A and group B
was 1.4% and 7.7%, respectively, and the incidence of
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Fig. 1: The proportion of hypokalemia and hyperkalemia in the two
groups.

Fig. 2: The proportion of hyponatremia and hypernatremia in the
two groups.

Fig. 3: The proportion of hypocalcaemia and hypercalcemia in the
two groups.
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hyponatremia in patients with femoral intertrochanteric
fracture was relatively high. The reason may be that
patients with femoral intertrochanteric are older and have
a longer history of hypertension. Patients with hypocal-
cemia needs to be corrected in time, and the related
causes should be identified. In addition to timely cor-
rection, for patients with hypercalcemia, there is a need
to determine whether there are causes for the hypercal-
cemia, such as hyperparathyroidism, bone tumors and
renal failure, in order to fundamentally treat the calci-
um disorder. 
The limitations of the present study are as follows: the
present study is a retrospective study, the sample size
was limited, and there were some limitations in the use
of blood potassium ion, sodium ion and calcium ion
levels in the initial blood test after admission, since the
diagnostic criteria of patients included recent electrolyte
disturbance. Hence, prospective multi-center studies with
large sample sizes, and multiple blood tests are needed
to confirm this findings. 
In the present study, the incidence of disturbances of
blood sodium, potassium and calcium in elderly patients
with hip fracture was systematically analyzed, and the
proportion of hyponatremia, hypernatremia, hypokalemia,
hyperkalemia, hypocalcemia and hypercalcemia in elder-
ly patients with hip fractures was analyzed. It was con-
firmed that hyponatremia, hypokalemia and hypocalcemia
are the most common, and had the highest percentage
in elderly patients with hip fractures. Furthermore, it was
emphasized that life-threatening electrolyte disorders in
elderly patients with hip fracture, such as moderate to
severe hypokalemia and hyperkalemia, requires urgent
treatment. Therefore, elderly patients with hip fracture
often have a certain degree of electrolyte disorder, in
addition to timely correction, and the etiology should
be further investigated. Furthermore, patients need to be
inquired about their medical history in detail at admis-
sion, and blood tests should be urgently performed when
necessary, in order to determine whether there is an elec-
trolyte disorder that needs urgent treatment, and pre-
vent serious consequences. 
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