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Abstract 

Background: Fluid and electrolyte imbalances are 

commonly encountered in oral and maxillofacial 

surgery. These surgical interventions, including facial 

trauma, tumour resection, and reconstructive 

procedures, often lead to disturbances in the body's fluid 

and electrolyte levels. 

Methods: Use of academic databases such as PubMed, 

Google Scholar, and Research Gate to fine peer-

reviewed articles, books, and other sources using 

keywords fluid and electrolytes imbalances, oral and 

maxillofacial surgery. 

Conclusions: Fluid and electrolyte imbalances are 

significant concerns in oral and maxillofacial surgery. 

Proper management of these imbalances is essential to 

ensure patient safety and optimal surgical outcomes. 

Careful preoperative assessment, monitoring during 

surgery, and appropriate postoperative care are crucial 

to prevent and address fluid and electrolyte 

disturbances. With proper assessment and management, 

the risk of complications associated with fluid and 

electrolyte imbalances can be minimized, and patients 

can experience smoother recoveries following oral and 

maxillofacial surgery. 

Keywords: Fluid and electrolytes, imbalances, oral and 

maxillofacial surgery, assessment, management 

Introduction 

Fluid and electrolyte imbalances are common 

occurrences in oral and maxillofacial surgery, and their 

assessment and management play a crucial role in 

ensuring successful patient outcomes. Oral and 

maxillofacial surgery involves various procedures that 

may lead to fluid and electrolyte imbalances, such as 

extensive bone reconstruction, maxillofacial trauma, and 

removal of facial tumours. Therefore, it is essential for 

oral and maxillofacial surgeons to understand the 

assessment and management of these imbalances to 

optimize patient care
1
. 
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Fluid and electrolyte balance is crucial for normal 

physiological functioning. Electrolytes are minerals in 

the body that have an electric charge, and they are found 

in blood, urine, and body fluids. Maintaining the right 

balance of electrolytes helps the body's blood chemistry, 

muscle action, and other processes. Electrolytes such as 

sodium, calcium, potassium, chlorine, phosphate, and 

magnesium are essential for the body's functions, 

including balancing the amount of water in the body, 

balancing the body's acid/base (pH) level, moving 

nutrients into cells, moving wastes out of cells, 

supporting muscle and nerve function, keeping the heart 

rate and rhythm steady, keeping blood pressure stable, 

and keeping bones and teeth healthy
2
. An imbalance of 

electrolytes can occur when the amount of water in the 

body changes, causing dehydration or overhydration. 

This can happen due to certain medicines, vomiting, 

diarrhoea, sweating, kidney problems, or not drinking 

enough fluids. Electrolyte imbalances can disrupt 

normal bodily functions and lead to life-threatening 

conditions such as arrhythmias, cardiac arrest, and acid-

base imbalance
3,46

. 

Fluid and electrolyte imbalances are common in surgical 

patients, as they can result from various factors such as 

blood loss, fluid shifts, transfusion, stress hormones, 

nutrition support, and underlying surgical diseases
4
. 

These imbalances can have significant impacts on 

patient outcomes, including organ function, cellular 

mechanisms, and overall homeostasis. Proper 

management of fluid and electrolytes is crucial for 

maintaining cardiovascular perfusion, organ system 

function, and cellular mechanisms in response to 

surgical illness
5
. 

Fluid and electrolyte imbalances are classified into two 

main categories: excessive fluid volume (hypervolemia) 

and deficient fluid volume (hypovolemia). Excessive 

fluid volume can lead to conditions like heart failure, 

while deficient fluid volume can cause complications 

such as dehydration
6,47

. Electrolyte imbalances can be 

categorized based on the type of electrolyte affected, 

such as sodium, potassium, calcium, chloride, 

magnesium, phosphate, and bicarbonate. Some common 

symptoms of electrolyte imbalances include weakness, 

muscle spasms, and changes in mental status
7
. 

Electrolyte imbalances can be caused by various factors, 

including certain medications, severe vomiting, 

diarrhoea, heavy sweating, heart, liver, or kidney 

problems, and dehydration. They can also be associated 

with underlying conditions such as kidney disease, heart 

problems, and lung disorders
8
. 

9
Some common types of electrolyte imbalances and 

their respective conditions include: 

 Sodium: Hypernatremia (high sodium levels) and 

Hyponatremia (low sodium levels) 

 Potassium: Hyperkalaemia (high potassium levels) 

and Hypokalaemia (low potassium levels) 

 Calcium: Hypercalcemia (high calcium levels) and 

Hypocalcaemia (low calcium levels) 

 Chloride: Hyperchloremia (high chloride levels) and 

Hypochloraemia (low chloride levels) 

 Magnesium: Hypomagnesemia (low magnesium 

levels) and Hypermagnesemia (high magnesium 

levels) 

 Phosphate: Hypophosphatemia (low phosphate 

levels) and Hyperphosphatemia (high phosphate 

levels) 

 Bicarbonate: Alkalosis (high bicarbonate levels) and 

Acidosis (low bicarbonate levels) 

Electrolyte imbalances can be diagnosed through blood 

tests such as an electrolyte panel and anion gap blood 

test. Treatment for these imbalances depends on the 
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specific electrolyte affected, the severity of the 

imbalance, and the underlying cause
48,49

. 

Assessment of Fluid and Electrolyte Imbalances 

10
Proper assessment of fluid and electrolyte imbalances 

is crucial for accurate diagnosis and appropriate 

management. During the preoperative evaluation, the 

surgeon should carefully review the patient's medical 

history, paying close attention to any underlying 

conditions or medications that may affect fluid and 

electrolyte balance. Laboratory tests, such as complete 

blood count, electrolyte panel, and renal function tests, 

may also provide valuable information. 

Intra operative assessment 

Intraoperative assessment involves regular monitoring 

of vital signs, such as blood pressure, heart rate, and 

oxygen saturation, as well as the patient's urine output. 

Anaesthesia-induced fluid shifts and blood loss during 

surgery can significantly impact fluid and electrolyte 

balance. Therefore, frequent reassessment is necessary 

to detect any imbalances promptly
11,50

. 

Postoperative assessment 

Postoperative fluid and electrolyte assessment is equally 

important. Patients may experience increased fluid 

losses due to wound drainage or impaired oral intake
12

. 

Monitoring urine output, blood pressure, and electrolyte 

levels can help detect imbalances and guide appropriate 

management. 

Effects of various head and neck surgical interventions 

on these imbalances  

Surgical intervention can cause fluid and electrolyte 

imbalances due to various factors such as the loss of 

blood and bodily fluids, the stress response to surgery, 

intravenous fluid administration, and the underlying 

surgical disease. All surgical patients are at risk for 

these imbalances, with the risk increasing during 

intestinal surgery due to the role of the gastrointestinal 

system in providing the body with water and 

electrolytes. The physiological principles of fluid and 

electrolyte management are well described, but a gap 

exists in anticipating and managing specific fluid and 

electrolyte disturbances in surgical patients
13

.  

Patient characteristics 

Patient characteristics such as age, Comorbidities, and 

medication use can play a role in fluid and electrolyte 

imbalances. Electrolyte imbalances can be life-

threatening clinical conditions, and they are of particular 

importance in the treatment of emergency department 

(ED) patients. In a study conducted in an ED, the mean 

age of patients with electrolyte imbalances was 

59.28±16.79, and the most frequent comorbidity was 

malignancy
14,51

. Certain health conditions, such as 

kidney disease, can cause electrolyte imbalances. 

Infants, young children, and older adults are more prone 

to changes in electrolyte levels, but an imbalance can 

happen to anyone. The treatment for an electrolyte 

imbalance depends on which electrolytes are out of 

balance, if there is too little or too many, and what is 

causing the imbalance. In minor cases, changes to the 

diet may be sufficient, while in other cases, other 

treatments may be necessary. 

Contribution of pre intra and post operative factors in 

these imbalances 

The contribution of preoperative, intraoperative, and 

postoperative factors to fluid and electrolyte imbalances 

is significant, especially in surgical patients. During 

surgery, changes in capillary membrane porosity and the 

stress response to surgery can lead to fluid accumulation 

and electrolyte disturbances. In particular, patients 

undergoing intestinal surgery are at an increased risk of 

fluid and electrolyte imbalances due to the role of the 

gastrointestinal system in water and electrolyte balance. 

A clinical analysis of 999 patients undergoing 



 Dr Abhishek Pandey, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
©2024 IJDSIR, All Rights Reserved 

 
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

P
ag

e1
4

1
 

  

gastrointestinal surgery found that the incidence of 

electrolyte imbalance was high, especially hypocalcemia 

and hypokalemia
15,52,53

. 

Preoperative factors such as Comorbidities, 

intraoperative factors such as excessive fluid infusion, 

and postoperative factors such as ileus and emergency 

surgery were identified as risk factors for electrolyte 

imbalance
16

. Therefore, it is crucial for healthcare 

providers to be aware of these factors and to closely 

monitor patients' fluid and electrolyte balance 

throughout the perioperative period to prevent 

complications. 

Complications in head and neck regions due to these 

imbalances  

Fluid and electrolyte imbalances can lead to various 

complications in the head and neck region. Electrolyte 

imbalances can cause muscle weakness, cramping, and 

spasms, which can affect the muscles in the head and 

neck region. Severe electrolyte imbalances can cause 

serious problems such as coma, seizures, and cardiac 

arrest
17

. Dehydration, which is a common fluid 

imbalance, can cause dry mouth, fatigue, and dizziness, 

which can affect the head and neck region. Over 

hydration, another fluid imbalance, can cause swelling 

in the hands, feet, or ankles, as well as headaches and 

nausea. Electrolyte and acid-base disorders (EAD)
18,54,55

 

can trigger a series of symptoms such as delirium, 

fatigue, constipation, nausea, vomiting, and even in-

hospital death. In addition, severe EAD can increase the 

risk of death, length of stay, and hospital cost. It is 

important to recognize and treat fluid and electrolyte 

imbalances promptly to prevent complications in the 

head and neck region and other parts of the body. 

Fluid and electrolyte imbalances can significantly 

impact head and neck surgery outcomes and patient 

recovery. Proper fluid balance is crucial for maintaining 

organ function and surgical outcome. Abnormalities in 

fluid and electrolyte balance can adversely affect organ 

function and surgical outcome.  

A study on postoperative fluid balance in patients 

undergoing head and neck surgery found that 

maintaining the right fluid balance is essential for 

optimal postoperative outcomes. Electrolyte and acid-

base disorders (EAD) can trigger symptoms such as 

delirium, fatigue, and nausea, which can affect patient 

recovery
19

.  

Failure to detect and treat imbalances promptly can lead 

to organ dysfunction and even death. For elderly 

surgical patients, close attention to fluid balance is 

critical for perioperative care. 

19,56
Laboratory tests used to identify fluid and electrolyte 

imbalances include: 

Electrolyte Test 

A blood test that measures the levels of electrolytes such 

as sodium, potassium, chloride, and bicarbonate in the 

blood. This test can detect if there's an electrolyte 

imbalance in the body and is sometimes carried out 

during a routine physical examination or as part of a 

more comprehensive set of tests. 

Electrolyte Panel 

A blood test that measures the levels of multiple 

electrolytes, including sodium, potassium, chloride, and 

bicarbonate. This test can detect electrolyte imbalances 

caused by various conditions and is used to determine 

the cause of certain symptoms. 

Specific Tests for Electrolyte Problems 

Other specific blood tests include the anion gap blood 

test, aldosterone blood test, aldosterone 24-hour urine 

test, antidiuretic hormone test, carbon dioxide blood 

test, chloride blood test, and chloride urine test. These 

tests are more specific for detecting and narrowing 

down the causes of electrolyte imbalances
20

. 
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Blood and Urine Tests 

Blood and urine tests are used to confirm an electrolyte 

imbalance and determine its severity. These tests can be 

performed using samples taken in the doctor’s office or 

the hospital, and the results are usually available 

quickly. 

Management of Fluid and Electrolyte Imbalances 

Once an imbalance is detected, appropriate management 

strategies can be implemented to restore equilibrium. 

The primary goal is to correct the underlying cause and 

maintain stability. 

Fluid management involves the administration of 

intravenous fluids to replace any deficit or ongoing 

losses. The type and rate of fluid administration depend 

on the patient's individual needs, such as age, weight, 

and Comorbidities. Electrolyte imbalances, such as 

hyponatremia or hyperkalaemia, often require specific 

interventions, such as the administration of targeted 

electrolyte solutions or medications
21,57

. 

Additionally, close monitoring of input and output, 

including urine output and fluid balance charts, helps 

ensure adequate hydration and adjust fluid therapy 

accordingly. In severe cases of fluid or electrolyte 

imbalances, consultation with a nephrologist or an 

intensivist may be necessary
22,58

. 

Interpreting test results for fluid and electrolyte 

imbalances is crucial for understanding the clinical 

significance of the imbalances. Abnormal electrolyte 

levels can be caused by various conditions, including 

dehydration, kidney disease, heart disease, and 

diabetes
23,59

. The specific results will depend on which 

electrolyte is affected and whether the levels are too low 

or too high. It's important to note that abnormal 

electrolyte levels do not necessarily indicate a medical 

problem needing treatment, as many factors can affect 

electrolyte levels, such as fluid intake, vomiting, 

diarrhoea, and certain medications
24

. Therefore, the 

interpretation of test results should take into account the 

patient's clinical condition and medical history. Follow-

up tests may be necessary to narrow down the specific 

cause of the electrolyte imbalance, which is critical for 

determining the appropriate treatment. Overall, the 

interpretation of test results should be done in 

conjunction with a healthcare provider to ensure 

accurate diagnosis and management of fluid and 

electrolyte imbalances
25,60

. 

Additional diagnostic modalities for fluid and 

electrolyte imbalances include
26

: 

Urine Tests
26 

Urine tests can be used to measure the concentration of 

electrolytes in the urine, which can help determine if the 

body is excreting too much or too little of a particular 

electrolyte. This test can also help diagnose conditions 

such as kidney disease and diabetes insipidus. 

Imaging Tests
27 

Imaging tests such as X-rays, CT scans, and MRI scans 

can be used to identify fluid imbalances in the body. 

These tests can help detect fluid buildup in the lungs, 

abdomen, or other areas of the body. 

Arterial Blood Gas Test
28 

This test measures the levels of oxygen, carbon dioxide, 

and other gases in the blood. It can also measure the pH 

level of the blood, which can help diagnose acid-base 

imbalances. 

ECG or EKG
29 

An electrocardiogram (ECG or EKG) is an electrical 

tracing of the heart that can be used to check for any 

irregular heartbeats, rhythms, or ECG changes brought 

on by electrolyte problems. 

Prevention of Fluid and Electrolyte Imbalances 

While effective management of fluid and electrolyte 

imbalances is crucial, prevention is always better than 
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cure. Oral and maxillofacial surgeons can implement 

several preventive measures to minimize the risk of 

imbalances
30

. 

Maintaining strict preoperative fasting guidelines helps 

prevent excessive fluid and electrolyte losses during 

surgery. Proper hydration prior to the procedure can also 

contribute to maintaining fluid balance
31

. 

During surgery, meticulous haemostasis and 

minimization of blood loss reduce the risk of significant 

fluid shifts and subsequent imbalances. It is essential to 

avoid overhydration, as this can lead to complications 

such as pulmonary edema
32

. 

Preoperative optimization strategies to minimize fluid 

and electrolyte imbalances include: 

Minimizing fasting from clear liquids to 2 hours prior to 

the start of anaesthesia. This helps prevent hypovolemia 

and dehydration, which can lead to imbalances
33

. 

Ingestion of a carbohydrate-rich beverage in the 

preoperative period can help optimize patient fluid and 

electrolyte balance
34

. 

Goal directed fluid therapy (GDT) is based on 

optimization of preload to achieve a certain goal in 

stroke volume, cardiac index, or oxygen delivery. It can 

help improve patient outcomes and reduce 

complications and length of stay
35

. 

Zero balance fluid strategy aims to avoid fluid overload 

and minimize postoperative weight gain by maintaining 

intravascular normovolemia. It involves replacing 

measured fluid losses without replacing losses to third 

spacing and maintaining appropriate hemodynamic 

variables with the use of vasopressors
36

. 

In the preoperative setting, Enhanced recovery after 

surgery (ERAS)
37

 involves patient care aimed at 

achieving a euvolemic state. This includes minimizing 

fasting from clear liquids and providing intravenous 

fluid administration to restore and maintain tissue fluid 

and electrolyte homeostasis and central euvolemia. 

Advocating individualized fluid management protocol 

using advanced monitors to optimize stroke volume 

and/or reduce stroke variation. This approach takes into 

account the patient's unique physiology and surgical risk 

factors
38

. 

These preoperative optimization strategies help 

minimize fluid and electrolyte imbalances, leading to 

better patient outcomes and reduced complications. 

Postoperatively, encouraging oral intake as soon as 

tolerated can help restore fluid balance and minimize the 

risk of electrolyte disturbances. Close monitoring of 

wound drainage and prompt adjustment of fluid therapy 

are essential to prevent postoperative imbalances.  

Postoperative management protocols
39

 for early 

identification and treatment of fluid and electrolyte 

imbalances are crucial for patient recovery. Some key 

strategies based on the provided sources include: 

Monitoring fluid balance and intake/output closely to 

identify any imbalances. 

Implementing a zero-balance fluid strategy to avoid 

fluid overload and maintain euvolemia. 

Using goal-directed fluid therapy (GDFT)
40

 to optimize 

fluid balance and minimize complications. 

Electrolyte Monitoring 

Regularly assessing electrolyte levels through blood 

tests to identify and correct any imbalances. 

Careful monitoring of electrolytes in high-risk patients, 

such as those undergoing head and neck surgery. 

Promptly addressing any identified imbalances through 

appropriate fluid and electrolyte replacement therapy. 

Collaborating with the healthcare team to adjust the 

patient's care plan based on monitoring results and 

changes in the patient's condition. 
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Providing patient and family education on the signs and 

symptoms of fluid and electrolyte imbalances and the 

importance of adhering to the prescribed fluid and diet 

regimens. 

Nursing and Surgical Interventions
41,61 

The nursing team plays a critical role in monitoring and 

managing fluid and electrolyte imbalances. Nursing 

responsibilities include: 

Assessment 

Close monitoring of patients for signs and symptoms of 

fluid and electrolyte imbalances, including intake and 

output, daily weights, vital signs, and physical exams. 

Education 

Providing patient and family education on the 

importance of fluid and electrolyte balance, as well as 

signs and symptoms of imbalances. This includes 

guidance on dietary intake and medication management. 

Intervention 

Administering prescribed fluids and electrolytes, as well 

as medications to correct imbalances. Nurses also play a 

key role in implementing and monitoring the 

effectiveness of interventions, such as intravenous 

therapy and oral rehydration. 

Collaboration 

Working closely with the healthcare team to ensure 

appropriate diagnostic tests are ordered and to 

communicate any changes in the patient's condition. 

This includes collaborating with physicians, 

pharmacists, and other healthcare professionals to 

develop and implement a comprehensive care plan. 

Evaluation 

Regularly evaluating the patient's response to 

interventions and adjusting the care plan as needed. This 

includes comparing current data to baseline 

measurements and identifying any trends or changes 

that may indicate an imbalance. 

In summary, the nursing team plays a vital role in the 

identification, management, and prevention of fluid and 

electrolyte imbalances. Their close monitoring, 

education, intervention, collaboration, and evaluation 

are essential for ensuring patient safety and optimal 

outcomes
42,62s

. 

Conclusion  

Fluid and electrolyte imbalances are crucial 

considerations in oral and maxillofacial surgery, as they 

can significantly impact patient outcomes and recovery. 

In the context of oral and maxillofacial surgery, 

maintaining proper fluid and electrolyte balance is 

essential for minimizing complications and ensuring a 

smooth postoperative course
43

. 

Fluid management during surgery is critical for 

maintaining proper hydration and electrolyte balance. 

This involves carefully monitoring fluid balance and 

administering appropriate fluids and electrolytes as 

needed during the procedure. 

Close monitoring of fluid balance and electrolyte levels 

in the postoperative period is essential for early 

identification and treatment of imbalances. This helps 

minimize complications and ensures a smooth 

recovery
44

. 

Providing patient and family education on the signs and 

symptoms of fluid and electrolyte imbalances is crucial 

for promoting proper postoperative care and reducing 

the risk of complications. 

Preoperative optimization strategies, such as goal-

directed fluid therapy and early intervention, can help 

minimize fluid and electrolyte imbalances in oral and 

maxillofacial surgery
45

. 

References  

1. Effective Health Care Program 

https://effectivehealthcare.ahrq.gov/health-

topics/fluid-and-electrolyte-balance 



 Dr Abhishek Pandey, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
©2024 IJDSIR, All Rights Reserved 

 
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

P
ag

e1
4

5
 

  

2. Fluid and Electrolyte Balance: MedlinePlus 

https://medlineplus.gov/fluidandelectrolytebalance.h

tml 

3. Electrolytes 

https://www.ncbi.nlm.nih.gov/books/NBK541123/h

ttps://study.com/learn/lesson/fluid-electrolyte-

balance-importance.html 

4. Anatomy and Physiology II 

https://courses.lumenlearning.com/suny-

ap2/chapter/electrolyte-balance-no-content/ 

5. Overview of postoperative electrolyte abnormalities 

- UpToDate 

https://www.uptodate.com/contents/overview-of-

postoperative-electrolyte-abnormalities 

6. Fluid and Electrolyte Management of the Surgical 

Patient | Schwartz's Principles of Surgery, 10e | 

AccessMedicinehttps://accessmedicine.mhmedical.c

om/content.aspx?bookid=980&sectionid=59610844 

7. Fluid and electrolyte management for the surgical 

patient - PubMed 

https://pubmed.ncbi.nlm.nih.gov/22414407/ 

8. Overview of postoperative electrolyte abnormalities 

- MediLibhttps://medilib.ir/uptodate/show/106524 

9. Fluid and electrolyte overload in critically ill 

patients: An overview - PMC - NCBI 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC441

1563/ 

10. 15.2 Basic Fluid and Electrolyte Concepts 

https://wtcs.pressbooks.pub/nursingfundamentals/ch

apter/15-2-basic-fluid-and-electrolyte-concepts/ 

11. Electrolyte Imbalance: Types, Symptoms, Causes & 

Treatment 

https://my.clevelandclinic.org/health/symptoms/240

19-electrolyte-imbalance 

12. What You Need to Know About Electrolyte 

Disorders 

https://www.healthline.com/health/electrolyte-

disorders 

13. Chapter 15 Fluids and Electrolytes 

https://www.ncbi.nlm.nih.gov/books/NBK591820/ 

14. UpToDate 

https://www.uptodate.com/contents/overview-of-

postoperative-electrolyte-abnormalities 

15. Fluid and electrolyte concerns in intestinal surgical 

procedures - PubMed 

https://pubmed.ncbi.nlm.nih.gov/3317289/ 

16. Perioperative electrolyte and fluid balance 

https://academic.oup.com/bjaed/article/5/5/157/283

230 

17. Fluid and Electrolyte Disorders in the Surgical 

Patient 

https://link.springer.com/chapter/10.1007/978-1-

4613-0689-4_16 

18. Fluid and Electrolyte Disturbances in Critically Ill 

Patients 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC304

3756/ 

19. General characteristics of patients with electrolyte 

imbalance admitted to emergency department - 

PMC - NCBI 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC412

9840/ 

20. General characteristics of patients with electrolyte 

imbalance admitted to emergency department - 

PubMed 

https://pubmed.ncbi.nlm.nih.gov/25215103/ 

21. Electrolyte Imbalance: Types, Symptoms, Causes & 

Treatment - Cleveland Clinic 

https://my.clevelandclinic.org/health/symptoms/240

19-electrolyte-imbalance 

22. Fluid and Electrolyte Disorders - University of 

Michigan Health 

https://medlineplus.gov/fluidandelectrolytebalance.html
https://medlineplus.gov/fluidandelectrolytebalance.html
https://www.ncbi.nlm.nih.gov/books/NBK541123/
https://www.ncbi.nlm.nih.gov/books/NBK541123/
https://www.ncbi.nlm.nih.gov/books/NBK541123/
https://courses.lumenlearning.com/suny-ap2/chapter/electrolyte-balance-no-content/
https://courses.lumenlearning.com/suny-ap2/chapter/electrolyte-balance-no-content/
https://www.uptodate.com/contents/overview-of-postoperative-electrolyte-abnormalities
https://www.uptodate.com/contents/overview-of-postoperative-electrolyte-abnormalities
https://accessmedicine.mhmedical.com/content.aspx?bookid=980&sectionid=59610844
https://accessmedicine.mhmedical.com/content.aspx?bookid=980&sectionid=59610844
https://accessmedicine.mhmedical.com/content.aspx?bookid=980&sectionid=59610844
https://pubmed.ncbi.nlm.nih.gov/22414407/
https://medilib.ir/uptodate/show/106524
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4411563/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4411563/
https://wtcs.pressbooks.pub/nursingfundamentals/chapter/15-2-basic-fluid-and-electrolyte-concepts/
https://wtcs.pressbooks.pub/nursingfundamentals/chapter/15-2-basic-fluid-and-electrolyte-concepts/
https://my.clevelandclinic.org/health/symptoms/24019-electrolyte-imbalance
https://my.clevelandclinic.org/health/symptoms/24019-electrolyte-imbalance
https://www.healthline.com/health/electrolyte-disorders
https://www.healthline.com/health/electrolyte-disorders
https://www.ncbi.nlm.nih.gov/books/NBK591820/
https://www.uptodate.com/contents/overview-of-postoperative-electrolyte-abnormalities
https://www.uptodate.com/contents/overview-of-postoperative-electrolyte-abnormalities
https://pubmed.ncbi.nlm.nih.gov/3317289/
https://academic.oup.com/bjaed/article/5/5/157/283230
https://academic.oup.com/bjaed/article/5/5/157/283230
https://link.springer.com/chapter/10.1007/978-1-4613-0689-4_16
https://link.springer.com/chapter/10.1007/978-1-4613-0689-4_16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3043756/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3043756/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4129840/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4129840/
https://pubmed.ncbi.nlm.nih.gov/25215103/


 Dr Abhishek Pandey, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
©2024 IJDSIR, All Rights Reserved 

 
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

P
ag

e1
4

6
 

  

https://www.uofmhealth.org/conditions-

treatments/kidney/fluid-and-electrolyte-disorders 

23. Perioperative electrolyte and fluid balance 

https://academic.oup.com/bjaed/article/5/5/157/283

230 

24. Fluid and Electrolyte Concerns in Intestinal Surgical 

Procedures - ScienceDirect.com 

https://www.sciencedirect.com/science/article/pii/S0

029646522013408 

25. Fluid and electrolyte concerns in intestinal surgical 

procedures - PubMed 

https://pubmed.ncbi.nlm.nih.gov/3317289/ 

26. [Clinical analysis of perioperative electrolyte 

imbalance in 999 patients undergoing 

gastrointestinal surgery] - PubMed 

https://pubmed.ncbi.nlm.nih.gov/30588597/ 

27. General characteristics of patients with electrolyte 

imbalance admitted to emergency department - 

PMC - NCBI 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC412

9840/ 

28. Signs You Have An Electrolyte Imbalance - 

Piedmont Healthcare 

https://www.piedmont.org/living-real-change/signs-

you-have-an-electrolyte-imbalance 

29. Electrolyte Imbalance: Types, Symptoms, Causes, 

and More - Healthline 

https://www.healthline.com/health/electrolyte-

disorders 

30. Electrolyte imbalance: Symptoms, causes, and 

treatment - Medical News Today 

https://www.medicalnewstoday.com/articles/electrol

yte-imbalance 

31. Electrolyte Imbalances: What Is It, Causes, 

Presentation and More | Osmosis 

https://www.osmosis.org/answers/electrolyte-

imbalances 

32. Electrolyte Deficiency Disorders - UPMC 

https://www.upmc.com/services/kidney-

disease/conditions/electrolyte-disorder 

33. Electrolyte and acid-base disorders in cancer 

patients and its impact on clinical outcomes: 

evidence from a real-world study in China - PMC - 

NCBI 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC706

7195/ 

34. Post operative fluid balance in patients undergoing 

head and neck surgery - PubMed 

https://pubmed.ncbi.nlm.nih.gov/18617298/ 

35. How perioperative fluid balance influences 

postoperative outcomes - PubMed 

https://pubmed.ncbi.nlm.nih.gov/17080695/ 

36. Electrolyte and acid-base disorders in cancer 

patients and its impact on clinical outcomes: 

evidence from a real-world study in China - PMC - 

NCBI 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC706

7195/ 

37. Fluid and Electrolytes in the Aged - JAMA Network 

https://jamanetwork.com/journals/jamasurgery/fulla

rticle/395625 

38. Electrolyte test 

https://www.nhs.uk/conditions/electrolyte-test/ 

39. Electrolytes: Types, Purpose & Normal Levels 

https://my.clevelandclinic.org/health/diagnostics/21

790-electrolytes 

40. Diagnosing Fluid & Electrolyte Disorders in 

Children https://nyulangone.org/conditions/fluid-

electrolyte-disorders-in-children/diagnosis 

41. Electrolyte Imbalance: Types, Symptoms, Causes & 

Treatment - Cleveland Clinic 

https://www.uofmhealth.org/conditions-treatments/kidney/fluid-and-electrolyte-disorders
https://www.uofmhealth.org/conditions-treatments/kidney/fluid-and-electrolyte-disorders
https://academic.oup.com/bjaed/article/5/5/157/283230
https://academic.oup.com/bjaed/article/5/5/157/283230
https://www.sciencedirect.com/science/article/pii/S0029646522013408
https://www.sciencedirect.com/science/article/pii/S0029646522013408
https://pubmed.ncbi.nlm.nih.gov/3317289/
https://pubmed.ncbi.nlm.nih.gov/30588597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4129840/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4129840/
https://www.piedmont.org/living-real-change/signs-you-have-an-electrolyte-imbalance
https://www.piedmont.org/living-real-change/signs-you-have-an-electrolyte-imbalance
https://www.medicalnewstoday.com/articles/electrolyte-imbalance
https://www.medicalnewstoday.com/articles/electrolyte-imbalance
https://www.osmosis.org/answers/electrolyte-imbalances
https://www.osmosis.org/answers/electrolyte-imbalances
https://www.upmc.com/services/kidney-disease/conditions/electrolyte-disorder
https://www.upmc.com/services/kidney-disease/conditions/electrolyte-disorder
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7067195/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7067195/
https://pubmed.ncbi.nlm.nih.gov/18617298/
https://pubmed.ncbi.nlm.nih.gov/17080695/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7067195/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7067195/
https://jamanetwork.com/journals/jamasurgery/fullarticle/395625
https://jamanetwork.com/journals/jamasurgery/fullarticle/395625
https://www.nhs.uk/conditions/electrolyte-test/
https://my.clevelandclinic.org/health/diagnostics/21790-electrolytes
https://my.clevelandclinic.org/health/diagnostics/21790-electrolytes
https://nyulangone.org/conditions/fluid-electrolyte-disorders-in-children/diagnosis
https://nyulangone.org/conditions/fluid-electrolyte-disorders-in-children/diagnosis


 Dr Abhishek Pandey, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
©2024 IJDSIR, All Rights Reserved 

 
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

P
ag

e1
4

7
 

  

https://my.clevelandclinic.org/health/symptoms/240

19-electrolyte-imbalance 

42. Electrolyte Panel: Purpose and Procedure Details 

https://my.clevelandclinic.org/health/diagnostics/22

358-electrolyte-panel 

43. Electrolyte Panel: MedlinePlus Medical Test 

https://medlineplus.gov/lab-tests/electrolyte-panel/ 

44. Electrolytes: Types, Purpose & Normal Levels 

https://my.clevelandclinic.org/health/diagnostics/21

790-electrolytes 

45. Diagnosing Fluid & Electrolyte Disorders in 

Children https://nyulangone.org/conditions/fluid-

electrolyte-disorders-in-children/diagnosis 

46. Electrolyte imbalance: Symptoms, causes, and 

treatment - Medical News Today 

https://www.medicalnewstoday.com/articles/electrol

yte-imbalance 

47. Electrolyte Imbalance: Types, Symptoms, Causes & 

Treatment - Cleveland Clinic 

https://my.clevelandclinic.org/health/symptoms/240

19-electrolyte-imbalance 

48. Intraoperative fluid management - UpToDate 

https://www.uptodate.com/contents/intraoperative-

fluid-management 

49. therapy in the perioperative setting—a clinical 

review - PMC - NCBI 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC483

3950/ 

50. Current concepts of fluid management in enhanced 

recovery pathways - ScienceDirect.com 

https://www.sciencedirect.com/science/article/pii/S0

007091217539768 

51. Perioperative Fluid Management in the Enhanced 

Recovery after Surgery (ERAS) Pathway - PMC - 

NCBI 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC639

5091/ 

52. Perioperative Fluid Therapy for Major Surgery | 

Anesthesiology - ASA Publications 

https://pubs.asahq.org/anesthesiology/article/130/5/

825/18881/Perioperative-Fluid-Therapy-for-Major-

Surgery 

53. Post operative fluid balance in patients undergoing 

head and neck surgery - PubMed 

https://pubmed.ncbi.nlm.nih.gov/18617298/ 

54. Perioperative Fluid Management in the Enhanced 

Recovery after Surgery (ERAS) Pathway - PMC - 

NCBI 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC639

5091/ 

55. How perioperative fluid balance influences 

postoperative outcomes - PubMed 

https://pubmed.ncbi.nlm.nih.gov/17080695/ 

56. Fluid therapy in the perioperative setting—a clinical 

review - PMC - NCBI 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC483

3950/ 

57. Overview of postoperative electrolyte abnormalities 

- MediLibhttps://medilib.ir/uptodate/show/106524 

58. Fluids and electrolytes in Maxillofacial Surgery 

https://www.slideshare.net/VarunMittal2/fluids-and-

electrolytes-in-maxillofacial-surgery 

59. IP International Journal of Maxillofacial Imaging 

2020;6(3):65–70 https://www.ijmi.in/journal-article-

file/12363 

60. Postoperative Care of the Maxillofacial Surgery 

Patient 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC788

2239/ 

https://my.clevelandclinic.org/health/symptoms/24019-electrolyte-imbalance
https://my.clevelandclinic.org/health/symptoms/24019-electrolyte-imbalance
https://my.clevelandclinic.org/health/diagnostics/22358-electrolyte-panel
https://my.clevelandclinic.org/health/diagnostics/22358-electrolyte-panel
https://medlineplus.gov/lab-tests/electrolyte-panel/
https://my.clevelandclinic.org/health/diagnostics/21790-electrolytes
https://my.clevelandclinic.org/health/diagnostics/21790-electrolytes
https://nyulangone.org/conditions/fluid-electrolyte-disorders-in-children/diagnosis
https://nyulangone.org/conditions/fluid-electrolyte-disorders-in-children/diagnosis
https://www.medicalnewstoday.com/articles/electrolyte-imbalance
https://www.medicalnewstoday.com/articles/electrolyte-imbalance
https://my.clevelandclinic.org/health/symptoms/24019-electrolyte-imbalance
https://my.clevelandclinic.org/health/symptoms/24019-electrolyte-imbalance
https://www.uptodate.com/contents/intraoperative-fluid-management
https://www.uptodate.com/contents/intraoperative-fluid-management
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4833950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4833950/
https://www.sciencedirect.com/science/article/pii/S0007091217539768
https://www.sciencedirect.com/science/article/pii/S0007091217539768
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6395091/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6395091/
https://pubs.asahq.org/anesthesiology/article/130/5/825/18881/Perioperative-Fluid-Therapy-for-Major-Surgery
https://pubs.asahq.org/anesthesiology/article/130/5/825/18881/Perioperative-Fluid-Therapy-for-Major-Surgery
https://pubs.asahq.org/anesthesiology/article/130/5/825/18881/Perioperative-Fluid-Therapy-for-Major-Surgery
https://pubmed.ncbi.nlm.nih.gov/18617298/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6395091/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6395091/
https://pubmed.ncbi.nlm.nih.gov/17080695/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4833950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4833950/
https://medilib.ir/uptodate/show/106524
https://www.slideshare.net/VarunMittal2/fluids-and-electrolytes-in-maxillofacial-surgery
https://www.slideshare.net/VarunMittal2/fluids-and-electrolytes-in-maxillofacial-surgery
https://www.ijmi.in/journal-article-file/12363
https://www.ijmi.in/journal-article-file/12363
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882239/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882239/


 Dr Abhishek Pandey, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
©2024 IJDSIR, All Rights Reserved 

 
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

P
ag

e1
4

8
 

  

61. fluid & electrolyte balance 

https://www.slideshare.net/SheetalKapse/fluid-amp-

electrolyte-balance-151715208 

62. 2023 JETIR May 2023, Volume 10, Issue 5 

www.jetir.org (ISSN - 2349 - 5162) 

https://www.jetir.org/papers/JETIR2305D03.pdf 

 

 

 

 

https://www.slideshare.net/SheetalKapse/fluid-amp-electrolyte-balance-151715208
https://www.slideshare.net/SheetalKapse/fluid-amp-electrolyte-balance-151715208
https://www.jetir.org/papers/JETIR2305D03.pdf

