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ABSTRACT 
Chronic Kidney Disease (CKD) is a condition in which the kidneys are damaged and cannot filter blood optimally, where one 
of the clinical manifestations of this condition is peripheral edema. Based on previous research, 59% of CKD patients 
experienced peripheral edema (83 respondents), followed by other problems: 51.1% were pale, 26.5% had ascites, and 28.9% 
had pleural effusion. The purpose of this study was to determine the results of the application of ankle pump exercises and 
30° leg elevation in CKD patients with hypervolemia (peripheral edema) at the Anturium of Dr. Soebandi Regional Hospital, 
Jember. After applying ankle pump exercises and 30° leg elevation 3 times a day for 20 minutes for 3 days, the results showed 
a decrease in edema depth and return time from the first to the third day. The degree of edema on the first day was grade 3; 
on the second day, grade 2; and on the third day, grade 1, with a depth of 1.1 mm and a return time of 6 seconds. In addition, 
the results showed improved capillary refill time (< 2 seconds), increased skin turgor in areas outside the edema, a thirst 
distress score of 13, and moist mucous membranes after the intervention from the first to the third day, with the 
interpretation that fluid circulation improved. It can be concluded that ankle pump exercises and 30° leg elevation can reduce 
edema and improve blood circulation in CKD patients with hypervolemia and treatment challenges. 
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1  | Background 

Chronic Kidney Disease (CKD) is defined as a 
persistent disorder of kidney structure or 
function, characterized by a glomerular filtration 
rate (GFR) below 60 mL/min/1.73 m² or the 
presence of albuminuria ≥30 mg per 24 hours, 
lasting for more than three months (Ortiz et al., 
2022). Clinically, CKD represents irreversible 
kidney damage that impairs optimal blood 
filtration, with peripheral edema being one of the 
most prominent manifestations (National Kidney 
Foundation, 2023). 

The development of peripheral edema in CKD 
patients is primarily driven by compensatory 
activation of the renin-angiotensin-aldosterone 
system (RAAS). Vascular disorders and impaired 
glomerular perfusion lead the kidneys to 
misinterpret reduced blood flow as hypovolemia, 
triggering RAAS activation (Goyal et al., 2025). 
This cascade results in angiotensin II-mediated 
vasoconstriction and increased aldosterone 
secretion, promoting excessive sodium and water 
reabsorption. The consequent expansion of 
intravascular volume, combined with 
gravitational forces when patients are upright, 
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elevates hydrostatic pressure in the lower 
extremity capillaries, forcing fluid into the 
interstitial space (Sawdon & Kirkman, 2023). 

Peripheral edema is a highly prevalent 
complication among CKD patients, serving as a 
primary clinical indicator of renal impairment. 
Research indicates that 59% of CKD patients 
experience peripheral edema, often accompanied 
by pallor (51.1%), pleural effusion (28.9%), and 
ascites (26.5%) (Nazim & Nazim, 2024). Similarly, a 
multicenter study in Ethiopia reported that 99.4% 
of CKD patients developed edema, with severity 
distributed as grade 1 (6.47%), grade 2 (40.6%), 
grade 3 (51.8%), and grade 4 (0.6%) (Garedow et 
al., 2024). These findings underscore the critical 
need for effective, non-invasive edema 
management strategies in this population. 

Non-pharmacological interventions offer a safe 
and practical approach to managing peripheral 
edema, particularly in patients with limited 
mobility and fatigue. Ankle pump exercises and 
standardized 30° leg elevation enhance peripheral 
circulation through complementary mechanical 
mechanisms. Ankle pumps promote venous 
return via rhythmic contraction of the calf 
muscles, while leg elevation utilizes gravity to 
facilitate fluid redistribution from the lower 
extremities. Evidence supports their efficacy: a 
study of 61 patients with leg edema found that 
90.2% experienced improvement following ankle 
pump exercises (Gul et al., 2021). Furthermore, 
interventions combining leg elevation with other 
modalities have demonstrated significant 
reductions in edema severity, whereas the 
absence of such positioning has been associated 
with edema progression up to grade 4 (Asadi et 
al., 2023; Liu et al., 2025). These interventions are 
particularly suitable for CKD patients as they 
improve hemodynamics without imposing 
excessive physical demand. 

Despite the established benefits of these 
techniques, limited research has specifically 
evaluated their combined application in CKD 
patients with hypervolemia. Therefore, this case 
report aims to evaluate the effectiveness of ankle 
pump exercises combined with 30° leg elevation 
in reducing peripheral edema and improving fluid 
circulation in a CKD patient with hypervolemia in 
the Anturium Room of Dr. Soebandi Jember 
Hospital. 

 

 

2  | Methods 

This study employed a descriptive case report 
design, using a pretest-posttest approach, to 
evaluate the clinical effectiveness of non-
pharmacological interventions for managing 
peripheral edema among patients with chronic 
kidney disease. The intervention was conducted 
in the Anturium Room (Internal Medicine Care 
Unit) at Dr. Soebandi Hospital, Jember, Indonesia, 
over three days from June 5 to 7, 2025. Prior to 
implementation, written informed consent was 
obtained from the patient, ensuring full 
comprehension of the study’s purpose, 
procedures, potential benefits, and the right to 
withdraw without affecting clinical care. Patient 
confidentiality was strictly maintained 
throughout data collection, documentation, and 
reporting, with all identifiable information 
anonymized in accordance with institutional 
ethical guidelines and international standards for 
case report publications. 

The participant was selected using purposive 
sampling based on predefined clinical criteria. 
Inclusion criteria encompassed adult patients 
diagnosed with Chronic Kidney Disease (CKD) 
stage 5 undergoing maintenance hemodialysis, 
presenting with hypervolemia characterized by 
bilateral peripheral pitting edema (grade 2 or 
higher), hemodynamic stability, and voluntary 
willingness to participate. Exclusion criteria 
included the presence of deep vein thrombosis, 
lower extremity trauma or fractures, severe 
cardiopulmonary instability requiring intensive 
monitoring, and cognitive impairment that would 
hinder active cooperation with the intervention. 
Baseline data were collected through 
comprehensive nursing assessments, systematic 
physical examinations, and medical record 
review, focusing on demographic characteristics, 
clinical history, laboratory parameters, and 
baseline indicators of edema and peripheral fluid 
circulation. 

The Nursing intervention protocol consisted of 
combined ankle pump exercises and 30° leg 
elevation administered three times daily for 20 
minutes per session over three consecutive days. 
The ankle pump exercise involved active, 
rhythmic plantar flexion and dorsiflexion of the 
ankle joint, performed every 3 to 4 seconds, 
specifically designed to engage the calf muscle 
pump and promote venous return. Concurrently, 
the patient’s lower extremities were elevated to 
30° (approximately 20–30 cm above heart level) 

https://ebsina.or.id/journals/index.php/jcrcih


Journal of Case Reports and Clinical Insights in Health 
Volume 1 Issue 1, May 2026, pp 13-20 

https://ebsina.or.id/journals/index.php/jcrcih 
eISSN 0000-0000 

 

 15 Firdaus (2026) 

using standardized pillows to facilitate 
gravitational drainage of interstitial fluid and 
reduce capillary hydrostatic pressure. The 
intervention was continuously monitored and 
temporarily suspended if the patient exhibited 
respiratory distress requiring semi-Fowler 
positioning or any signs of hemodynamic 
instability. All procedures were implemented by 
trained nursing personnel to ensure procedural 
consistency, patient safety, and adherence to the 
standardized protocol. 

Outcome measurements were systematically 
recorded immediately before and after each 
intervention session, with comprehensive daily 
evaluations focusing on both structural and 
functional indicators of fluid circulation. 
Peripheral edema was assessed using the 
standard pitting edema grading scale, with 
precise measurements of indentation depth (in 
millimeters) and skin return time (in seconds). 
Additional circulatory and hydration parameters 
included capillary refill time, skin turgor in non-
edematous areas, mucous membrane moisture, 
and thirst distress scores. Vital signs, daily body 

weight, strict intake-output balance, and relevant 
laboratory values were extracted from clinical 
records to monitor overall physiological 
response. Data were analyzed descriptively by 
comparing pre- and post-intervention 
measurements across the three-day observation 
period, allowing for clear visualization of clinical 
trends and intervention effectiveness without 
inferential statistical testing, consistent with the 
methodological standards for single-case clinical 
reports. 

 

3  | Case Presentation 

3.1 Assessment 

A 59-year-old male patient presented to the 
internal medicine clinic at Dr. Soebandi Hospital 
on June 5, 2025, at 08:00 PM with complaints of 
shortness of breath, productive cough, and 
discomfort due to edema of the feet for 1 day. 
After that, the patient underwent laboratory 
tests (Table 1).

Table 1. Complete Blood Count results 

Component Result Normal Interpretation 

Hemoglobin 5,9 13.5 – 17.5 Low 
Hematocrit 16,6 41 – 53 Low 
Erythrocytes 2,03 4,7 – 6,1 Low 
Leukocytes 5,4 4.5 – 11 Normal 
Platelets 179 150 – 450 Normal 

 

The patient was immediately referred to the 
Anturium Room with the doctor's approval. The 
researcher's initial assessment was conducted on 
June 5, 2025, at 08.25 PM. The patient's general 
condition was weak, glasgow coma scale score 
E4V5M6, respiratory rate 24 x/minute, oxygen 
saturation 99% with nasal cannula 3 lpm, pulse 64 
x/minute, Blood Pressure 169/78 mmHg, 
temperature 36.9oC, warm extremities, capillary 
refill time > 2 seconds, decreased skin turgor 
(back fold > 2 seconds), there was grade 3 pitting 
edema on both legs and Catheter Double Lumen 
was placed on the neck. The patient was placed in 
a semi-Fowler position, which is more effective in 
improving respiratory parameters in patients with 
respiratory disorders (Prajapati et al., 2024). The 
patient stated that he had been hospitalized 
previously for kidney stones and had undergone 
surgery in 2018. He was also diagnosed with 
Chronic Kidney Disease and hypertension 9 
months ago and underwent regular hemodialysis 
every Tuesday and Friday. Prior to his CKD 

diagnosis, his lifestyle included daily energy 
drinks, salty foods, infrequent exercise, and 
smoking. He stated that he took candesartan, but 
only when symptoms of hypertension appeared. 
The patient's weight increased by 2 kg from her 
previous weight of 71 kg, with a BMI of 24.6 kg/m2 
(overweight) due to excess fluid accumulation in 
his legs. His family helped regulate his activity 
patterns, and he was found to have urinated 300 
cc on the first day of treatment. 

 

3.2 Nursing Diagnoses 

Researchers determined 3 main diagnoses: 
ineffective breathing patterns related to 
obstruction of respiratory efforts; the patient 
complained of shortness of breath; tachypnea; 
respiratory rate 24x/minute. The patient's 
shortness of breath is most likely due to low 
hemoglobin and erythrocyte levels (5.9 g/dL and 
2.03 million/mL). There is a decrease in 
erythropoietin production in CKD patients due to 
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damage to the renal cortex, leading to decreased 
stimulation of red blood cell formation in the 
bone marrow17. The second diagnosis is 
hypervolemia related to impaired regulatory 
mechanisms. The patient complained of swelling 
in both legs; there was grade 3 edema in both 
legs. The patient's previous body weight was 69 
kg; it is now 71 kg. The fluid balance was 455 cc, 
and the hemoglobin level was 5.9 g/dL. The third 
diagnosis is the risk of ineffective renal perfusion 
caused of renal dysfunction, where the data 
obtained is the patient said that he had CKD stage 
5 since 9 months ago and had hemodialysis 
schedule on Tuesday and Friday, the patient 
complained of weakness caused by hemoglobin 
level of 5.9 g / dL, hematocrit level of 16.6%, blood 
pressure of 169/78 mmHg and pulse 64 x/minute, 
the patient also experienced grade 3 edema in 
both legs. The ankle pump exercise intervention 
and 30° leg elevation were performed in 3 
sessions, each lasting 20 minutes a day, and were 
evaluated once a day to assess the degree of 
edema reduction. 

 

3.3 Nursing interventions and implementation 

Nursing interventions carried out are airway 
management, due to the patient complaining 
about shortness of breath, so nurses can monitor 
the breath pattern, providing a semi-Fowler or 
Fowler position, and administering oxygen for 2 
days, which is very helpful in reducing the 
patient's shortness of breath and helps to reduce 
the patient's respiratory rate to the range of 12 to 
20x/minute. Nursing interventions for 
hypervolemia include management and 
positioning, given grade 3 edema in both legs, a 
weight increase of 2 kg from before, and a 
positive fluid balance of 455 cc. In addition, 
positioning the lower extremities above heart 
level and providing active ROM (ankle pump 
exercises) for 3 days are very helpful in reducing 
peripheral edema, lowering blood pressure, and 
increasing skin turgor in areas outside the edema 
and mucous membranes in the patient. Nursing 
interventions to reduce the risk of ineffective 
renal perfusion include blood transfusions. This is 
caused by the patient's low hemoglobin and 
hematocrit levels, which can decrease the 
circulation of oxygen and nutrients throughout 
the body. Therefore, blood transfusions are 
expected to increase hemoglobin and hematocrit 
levels, thereby improving the circulation of 
oxygen and nutrients throughout the body. 

3.4 Evaluation  

This study used edema pitting to assess edema 
severity in CKD patients with hypervolemia-
related treatment problems, measuring edema 
depth and return time (Table 2). Based on the 
study results, the degree of peripheral edema in 
patients on the first day before the intervention 
was grade 3, with a depth of 6 mm and a return 
time of 1 minute. Meanwhile, the results after the 
intervention remained the same in degree, but 
with reduced depth and return time. The skin over 
the edematous area in patients was smooth, firm, 
and shiny. Skin turgor was quite decreased (fold 
back 2 seconds) outside the edema area; capillary 
refill time was 3 seconds; dry, pale lip mucous 
membranes; and the thirst distress score was 24, 
indicating that the patient's fluid circulation had 
not improved. Ankle pump exercises and 30° leg 
elevation will be postponed if the patient has 
shortness of breath, as the patient receives semi-
Fowler position therapy to reduce shortness of 
breath, and the leg elevation position can reduce 
the patient's comfort level. This is consistent with 
research showing that the semi-Fowler's position 
significantly improved RR, oxygen saturation, 
FVC, and FEV, thereby making the airways more 
open and allowing air to move more easily in and 
out of the lungs (Patel & Shah, 2021). According to 
the researchers' assumption, although some 
studies have shown that leg elevation can be 
performed in patients with ARDS, the focus of this 
intervention is on improving blood flow to the 
heart rather than on addressing the patient's 
shortness of breath. 

On the second day, the patient received a blood 
transfusion during hemodialysis to maintain 
hemoglobin levels and remove metabolic waste 
products that cannot be excreted by the kidneys. 
After hemodialysis, the patient's peripheral 
edema remained at grade 2, with a depth of 3.2 
mm and a return time of 15 seconds. Meanwhile, 
after the intervention, the patient's edema 
remained at grade 2, but with a reduction in depth 
of 2.4 mm and a return time of 11 seconds. The skin 
condition in the patient's edematous area 
remained shiny and firm, but the skin surface 
began to appear textured. Increased skin turgor 
(folds back in 1 second) outside the edema area, 
capillary refill time 1 second, moist mucous 
membranes, and the thirst distress score is 20, 
indicating that the patient's fluid circulation had 
improved significantly, as seen from the following 
indicators, showing the difference between the 
first and second days. According to the 
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researcher's assumption, the peripheral edema 
remaining at grade 2 is due to an ultrafiltration 
rate of 1 during hemodialysis, as the patient 
experienced 2 kg weight gain and was relatively 
safe. According to another study, aggressive fluid 
removal during hemodialysis can cause 
cardiovascular stress and organ damage 
(Murdeshwar et al., 2023). According to another 
study, the ultrafiltration process in hemodialysis 
can reduce body weight, with an average increase 
in body weight before hemodialysis of 4.39 kg and 
a decrease of 3.71 kg after hemodialysis, 
depending on the ultrafiltration rate (UFR) (Ali et 
al., 2023). In addition, during and after 
hemodialysis, there is a plasma refill phase, 
namely the phase of withdrawing fluid from the 
interstitium into the intravascular space after 
ultrafiltration by the dialysis machine (Wang et al., 
2023). During hemodialysis, excess fluid is 
removed from the blood vessels, and during this 
time, the plasma refill phase occurs. This process 

takes time even after hemodialysis. According to 
another study, the plasma refill rate can be 
normal if it is balanced with the ultrafiltration rate 
(Wang et al., 2023). In addition, CKD patients 
generally have a high thirst distress score during 
or several hours after hemodialysis because this 
fluid filtration process can cause discomfort and 
lead to excessive fluid intake19. 

On the third day, the patient's edema level before 
the intervention was grade 2, with a depth of 2 
mm and a return time of 10 seconds. Meanwhile, 
the results after the intervention were grade 1, 
with a depth of 1.1 mm and a return time of 6 
seconds. The edema area in the patient improved 
significantly, as evidenced by its color and 
texture. Skin turgor increased (folds returned in 1 
second) outside the edema area; capillary refill 
time 1 second; moist mucous membranes; and a 
thirst distress score of 13, indicating the patient's 
fluid circulation began to improve. 

 
Table 2. Monitoring of Clinical Parameters of Patient Fluid Status and Edema During 3 Days of Treatment 

Variables 
1st day 2nd day 3rd day 

Before After Before After Before After 

Edema Grade 3 Grade 3 Grade 2 Grade 2 Grade 2 Grade 1 
Depth 6 mm 5,5 mm 3,2 mm 2,4 mm 2 mm 1,1 mm 
Time 1 minute 54 seconds 15 seconds 11 seconds 10 seconds 6 seconds 

Fluid 
circulation 

Skin turgor  

 
 

Skin turgor 
increases in the 
area of edema, 

the skin 
appears 

smooth, firm, 
and shiny. Skin 

turgor outside 
the area of 

edema returns 
in >2 seconds. 

 
 

Skin turgor 
increases in the 
area of edema, 

the skin 
appears 

smooth, firm, 
and shiny. Skin 

turgor outside 
the area of 

edema returns 
in >2 seconds 

 
 

Skin turgor 
increases in the 
area of edema, 

the skin 
appears shiny, 

firm, and 
textured. Skin 

turgor outside 
the area of 

edema returns 
in 2 seconds. 

 
 

Skin turgor 
increases in the 
area of edema, 

the skin appears 
shiny, firm, and 
textured. Skin 
turgor outside 

the area of 
edema returns in 

1 seconds 

 
 

Skin turgor in 
the area was 
normal. Skin 

turgor outside 
the area of 

edema returns 
in 1 seconds 

 
 

Skin turgor in 
the area was 
normal. Skin 

turgor outside 
the area of 

edema returns 
in 1 seconds 

Mucosal 
membrane  

Dry and pale Dry Dry Moist Moist Moist 

Thirst Thirst distress 
score 26 

Thirst distress 
score 24 

Thirst distress 
score 24 

Thirst distress 
score 20 

Thirst distress 
score 14 

Thirst distress 
score 13 

Capillary 
refill time 

3 seconds 3 seconds 2 seconds 1 seconds 1 seconds 1 seconds 

4  | Discussion 

Results showed a decrease in edema after the 
intervention from the first to the third day. Prior 
to therapy on June 5, 2025, the patient's edema 
was at grade 3. His mucosa membrane was dry 
and pale, his skin turgor was decreased (folding 
back > 2 seconds), his thirst distress score was 26, 
and his capillary refill time was 3 seconds (outside 
the edema area). A skin examination of the 
edema area revealed increased skin turgor, 
smooth, firm, and shiny skin. After three 

consecutive days of therapy and re-evaluation, 
the patient's edema decreased to grade 1, with a 
depth of 1.1 mm and a return time of 6 seconds. 
The patient's skin condition significantly 
improved, as evidenced by the edema's color and 
skin surface texture. In the area outside the 
edema, skin turgor was increased (folding back in 
1 second), his capillary refill time was 1 second, his 
mucous membrane was moist, and his thirst score 
was 13. This is consistent with research that found 
a decrease in edema after ankle pump 
intervention (Liu et al., 2025). Plantar flexion of 
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the ankle joint activates the calf muscle pump 
(gastrocnemius and soleus muscles), generating 
mechanical pressure that increases venous 
return. Essentially, fluid in the capillaries exerts 
hydrostatic pressure that forces fluid out of the 
capillaries and back in, thereby increasing venous 
return to the heart and reducing intravascular 
hydrostatic pressure (Bihari et al., 2022; Sawdon & 
Kirkman, 2023). The results of this study align with 
those of previous studies that found that 
alternating plantar flexion and dorsiflexion 
movements every 3-4 seconds for 5-20 minutes, 3 
times daily, can improve lower extremity 
hemodynamics and enhance patient comfort 
during ankle pump exercises (Li, 2022; Asadi, 
2023). This improvement in hemodynamics leads 
to increased venous return and decreased 
capillary hydrostatic pressure, thus ankle pump 
exercises can reduce peripheral edema. 

The results of this study showed that combining 
ankle pump exercise with leg elevation also 
reduced edema severity, from grade 3 to grade 1. 
This study is consistent with research showing a 
decrease in edema severity after leg elevation 
compared with the control group. According to 
this study, elevating the leg 20 to 30 cm above the 
ground helps position the feet higher than the 
heart, aiding venous blood flow back to the heart 
and improving blood circulation and peripheral 
edema (Asadi, 2023). In patients with peripheral 
edema, excess fluid accumulates in the lower 
extremities due to gravity, especially when a 
person is in a standing or sitting position. 
Although there is a leg muscle pump that helps 
venous blood flow, this pump does not work as 
well as the heart (Ielapi et al., 2022). Therefore, 
when the legs are raised above the level of the 
heart, gravity helps support venous blood flow in 
the legs and can improve blood circulation from 
the lower extremities to the heart. 

Other studies show that edema levels decreased 
and circulation improved after ankle pump 
exercises for 5-20 minutes, three times a day, and 
leg elevation in CKD patients with a nursing 
diagnosis of hypervolemia (Gul et al., 2021; Li et 
al., 2022; Wang et al., 2023. This study concluded 
that ankle pump exercises and 30° leg elevation 
significantly reduced edema in post-hemodialysis 
patients compared with pre-hemodialysis 
patients. However, the application of ankle pump 
exercises and 30° leg elevation in CKD patients 
with hypervolemia may help reduce edema, 
improve fluid circulation more quickly, and reduce 
hospitalization time. 

Based on the ankle pump exercise and 30° leg 
elevation results in patients with peripheral 
edema, confounding factors were identified that 
could have influenced this study's results. On the 
second day, the patient underwent hemodialysis, 
which could have reduced the patient's peripheral 
edema. However, the ankle pump exercise and 
30° leg elevation were still possible because the 
patient's peripheral edema remained grade 2. 
Furthermore, another confounding factor was 
the administration of a diuretic, namely 
furosemide 40 mg, which was taken at 4:00 PM. 
Furosemide inhibits sodium and chloride 
reabsorption in the proximal and distal tubules 
and the ascending limb of Henle by inhibiting the 
sodium-chloride cotransport system, resulting in 
excessive excretion of water along with sodium 
and other electrolytes (Khan et al., 2023). 
Therefore, the administration of furosemide as a 
diuretic reduces peripheral edema in CKD 
patients. 

 

Limitations 

Based on the researchers' experience in this 
study, several limitations were identified that 
need to be considered in future research, 
including blood transfusions during hemodialysis 
and diuretic administration, which were 
confounding factors. Future research should 
compare interventions administered before and 
after hemodialysis, both with and without 
diuretics. 

 

5  | Conclusions 

Based on the study results, the depth and return 
time of edema decreased from the first to the 
third day. The results of the degree of edema on 
the first day were grade 3; on the second day, 
grade 2; and on the third day, grade 1, with a 
depth of 1.1 mm and a return time of 6 seconds. In 
addition, capillary refill time, skin turgor, thirst 
distress scores, and mucous membrane scores 
were obtained from the first to the third day, with 
the interpretation that fluid circulation improved. 
Based on the discussion, ankle pump exercises 
and 30° leg elevation can reduce edema and 
improve fluid circulation in CKD patients with 
hypervolemia when performed 3 times a day for 
20 minutes. 
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