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Abstract 

Introduction: Congenital Heart Disease (CHD) is a congenital disease since the child was born 

due to the formation of a less than perfect heart. Atrial Septal Defect (ASD) is one of the 

common CHD. ASD occurs because the partition separating the right and left atriums is 

damaged, which causes blood rich in oxygen and carbon dioxide mixed. Valve repair surgery in 

ASD is recomendation and safe treatment procedure with low mortality rate. Bed rest after 

surgery can lead to prolonged immobilization according to the recovery period of each 

individual. The usual treatment for physiotherapy is early mobilization to reduce the disorder. 

Case Presentation: A 6-year-old child was referred to RSUP Semarang with complaints of 

discomfort and dyspnea during activities. In December 2019 the family took the child to one of 

the doctors in Salatiga, and the doctor diagnosed that the child had congenital heart disease and 

was advised to have an examination. The results of catheterization and echocardio examination 

showed that the child had ASD II. 

Management and Outcome: Treatments provided such as mobility in bed, range of motion 

(ROM) exercises, transfers, ambulation and walking exercises. The measuring instrument used 

is 6 Minute Walk Test (6MWT) which is done when the patient is able to walk and use how 

long the patient stays in the hospital. 

Discussion: Early mobilization following surgery in Intensive Care Unit (ICU) is effective to 

prevent the risk of bed rest and prolonged stay in ICU as well as prevent deep vein thrombosis, 

pneumonia, preasure ulcers (decubitus) and can improve functional mobility. An important 

element for the recovery of patients post-cardiac surgery, is not the type of early mobilization 

but rather interventions that start from the best time according to the patient's condition to 

prevent the harmful effects of a long bed rest. 

Conclusion : Early mobilization given postoperatively can prevent the risk of worsening due to 

long bed rest, long stay in the hospital and can improve functional mobility. Early mobilization 

and breathing exercise can produce positive effects for patients post cardiac surgery. 
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Introduction  

Congenital Heart Disease (CHD) is a congenital disease since the child was born due to the 

formation of a less than perfect heart. CHD has 2 types: cyanotic and asyanotic. Atrial Septal 

Defect (ASD) is one of the most common asyanotic CHD 
(1)

. ASD is a congenital heart disease that 

allows blood flow between the two parts of the heart, the right atrium and the left atrium to be 

mixed. Usually the right atrium and the left atrium are separated by a partition called the interatrial 

septum. If the septum is damaged or does not exist, then the blood rich Oxygen and Carbon 

Dioxide will be mixed. ASD is one of common congenital cardiac defects and 6-10% of all 

congenital cardiac defects 
(2)

. 

Valve repair surgery on ASD is a recomendation and safe treatment procedure with low 

mortality rate
(3)

. However, the risk factor of bed rest after surgery remains. Prolonged bed rest is a 

well-established contributor to postoperative complications. Bed rest after surgery contributes to 

dysfunction of multiple organ systems. Immobility impairs oxygen transport including lung and 

tissue oxygenation; increases risk of deep vein thrombosis and pulmonary thromboembolism; and 

contributes to loss of muscle mass and strength
 (4), (5)

.  

Systemic complications that occur in postoperatively can increase the duration of 

ventilation and sedation mechanisms and can lead to muscle weakness, leading to a long period of 

treatment in the ICU and decreased mobility. The other effects that can occurs is immobility can 

lead to decreased protein synthesis, increased proteolysis, and lead to loss of muscle mass and 

strength, then resulting in decreased ability  perform activity daily living is known that the possible 

consequences of immobility can persist for months or even years after treatment, can prevent the 

patient from returning fully their activity daily living, as well as may increase the risk of entering 

the hospital back. Therefore, additional treatment are required after cardiac surgery
(6)

. The 

physiotherapy treatment is early mobilization and breathing exercise to reduce the disorder
(5)

. In 

addition, education is provided before surgery. 

Early mobilization after surgery has many benefits including increased ventilation, muscle 

strength and increased functional capacity
(7)

. Treatments provided such as mobility in bed, range of 

motion (ROM) exercises, transfers, ambulation and walking exercises
(8)

. Measurements taken to 

determine functional capabilities are 6 Minute Walk Test . 

Case Presentation 

A 6-year-old child was referred to RSUP Semarang with complaints of discomfort and 
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dyspnea during activities. In December 2019 the family took the child to one of the doctors in 

Salatiga, and the doctor diagnosed that the child had congenital heart disease and was advised to 

have an examination.  

The first examination was conducted cardiac catheterization to detect heart conditions with 

the result that the child had Atrial Septal Defect II. Then a second examination was conducted with 

echocardiography and the results were obtained that the patient was diagnosed with ASD 

sekundum with mild mitral regurgitation. 

Physical examination obtained anthropometry status, weight 17 kg, height 114 cm, 

composmentic consciousness, Blood pressure 110/65 mmHg, pulse frequency 110 x / min, breath 

frequency 20 x / minute, oxygen saturation 98-99 %. Length stay patient in hospital from 07 March 

2021 until 15 March 2021 and have operation treatment on 09 March 2021. 

Management and Outcome 

Physiotherapy begins before surgery or pre-operation treatment where an explanation of 

the treatment will be given after surgery including breathing exercise and coughing
(9)

. Treatment is 

given at H+1 after surgery with a record of the patient's condition is stable (postoperative patients 

are at ICCU)
(10)

. There is no standard treatment or guidelines for patients treated in the ICU. 

According to Vural et al, chest physiotherapy and pulmonary exercise, ROM exercises, positioning 

and sitting can be administered immediately to patients in the ICU when the hemodynamic state is 

stable
(10),(11)

. 

Table 1 treatment goal and physiotherapy plan 
(12),(13),(14),(15),(16)

 

Goal Plan  

Clear of exess pulmonary secretion  Coughing 

 Cupping  

Provide ventilator support  Breathing exercise 

Pursed lip breathing 

Prevent complication from bed rest  Passive limb movement 

 Active assisted limb movement 

 Active limb movement (active ROM) 

Increased functional capacity 

(functional mobility) 

 Gradual mobilization 

 Right side lying 

 Left side lying 

 Sitting with leaning on bed 

 Sitting on the edge of the bed 

 Sit to stand 

 Walking 
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Table 2 physiotherapy treatment each day pre-operative to post operative  

 physiotherapy treatment 

Pre-operative Education to patient and family about effect of surgery  and 

treatment after operation. 

Education how to breathing for less the pain  

Post operative day 1 Passive exercise all of the limb and transfer side lying to left and 

right 

Chest physiotherapy (cupping for clear of exess pulmonary 

secretion ) 

Sitting with head up at less 30
O
 

Post operative day 2 Passive exercise or active assisted exercise for all limb and 

transfer ambulation 

Pursed lip breathing 

Chest physiotherapy  

Sitting with head up more than 60
O
 

Post operative day 3 Active exercise  

Pursed lip breathing 

Chest physiotherapy (if the patient have secret) 

Sitting out of bed with support 

Post operative day 4 Active exercise  

Pursed lip breathing 

Sitting out of bed 

Sitting to stand  

Post operative day 5 Active exercise  

Pursed lip breathing 

Walk while holding on to something 

Post operative day 6 Active exercise  

Pursed lip breathing 

Walk alone 

Post operative day 7 Active exercise 

Pursed lip breathing  

6 Minute Walk Test for measuring functional ability before 

discharge form hospital 

Treatment given twice a day in the morning and evening with therapist and family. Before doing 

treatment therapist must check the vital sign of patient. The measuring instrument used is 

6MWT
(17),(18) 

 which is done when the patient is able to walk and use how long the patient stays in 

the hospital
(7)

. 

Results 

A total of 7 postoperative sessions and 1 preoperative treatment physiotherapy session 

conducted on H+1 postoperative up to H+7 patients have been allowed home. Treatment is given 

in the morning with a physiotherapist and in the afternoon with the family for limb movement 

(twice a day) and every 2 hours changing position to side lying left or right. 

6MWT is performed when the patient is able to walk without interruption. Obtained results 

of 180 meters where the normal value according to Oliveira et al, explained that if the mileage of 

6MWT in patients to be performed heart surgery ≥ 300 meters. The result in patients who have 
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performed heart surgery is ±280 meters where the postoperative heart decreases by 1/2 from before 

surgery and will slowly increase
(17),(18)

. 

Discussion 

Based on the treatment obtained results that early mobilization has benefits for patient after 

cardiac surgery compared to total bed rest as in the study Ramos et al
(6)

. So that the patient can 

immediately experience an increase in functional activity. However, there is no definite basis for 

how long the treatment is administered (the right dose)
(19)

. 

Zang et al, found that early mobilization of bed rest in ICU is effective to prevent the risk 

of worsening and long stay in the ICU as well as prevent deep vein thrombosis, pneumonia, press 

pain (decubitus) and can improve functional mobility
(20)

. Zhang et al, reviewing the effects of early 

mobilization on patients with ventilators found that early mobilization may shorten the duration of 

ventilator use
(21)

. 

Early mobilization contribute to decrease oxidative stress and inflammation. Moderate 

exercise in limb can increase protein that can against oxidative stress that can make maintaining 

muscle mass in the critically ill condition
(22)

. Breathing exercises are a common treatment given at 

the beginning of the early mobilization protocol. Anaesthesi, types of surgery, surgical trauma and 

existing health problems play a role in decreased lung volume, decreased cough activity and 

respiratory muscle fatigue. Changes in lung function above can cause complications as well as 

atelectasis, which are generally given treatment and prevention with various techniques chest 

physiotherapy
(20)

. 

An important element for the recovery of patients post-cardiac surgery according to 

Herkner et al, is not the type of early mobilization but rather interventions that start at the best time 

according to the patient's condition to prevent the harmful effects of a long bed rest
(23)

.In pediatric 

patients J for H+1 is transferred and breathing due to fever, for the next day the patient is given 

general ROM exercise, transfer (right tilt, left tilt, sitting leaning, sitting on the edge of the bed 

with legs swing and standing exercises) as well as ambulation and walking exercises performed 

gradually. 

Length stay at hospital at Almashrafi  et al, 30.5% patient stay at hospital ≥11 days after 

surgery, while 17% experienced prolonged ICU length of stay (≥5 days). The factors associated 

patient stay long in hospital such as body mass index, the type of surgery, cardiopulmonary bypass 

machine use, packed red blood cells use, non-elective surgery and number of complications
(24)

. 

6MWT result in patients who have performed heart surgery is ±280 meters where the postoperative 

heart decreases by 1/2 from before surgery and will slowly increase.  

Conclusion 

Early mobilization given post operative can prevent the risk of worsening due to bed rest, long stay 

in the hospital and can improve functional mobility. Early mobilization and breathing exercise can 
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produce positive effects for patients post cardiac surgery. Early mobilization in the patients with 

ventilators may shorten the duration of use the ventilator. 

Acknowledgments 

The authors sincerely thank all the subject who participant in this study. The special thanks to our 

advisor Dr. Umi Budi Rahayu for the guidance during this study. 

 



 

29 

 

References 

1.  Asmayadi LA. Assessment of Tricuspid Function Atrial Septal Defect ( ASD ) in 

Patient with Echocardiography. ARKAVI Arsip Kardio Vaskular Indones. 

2018;3(2):2009–11.  

2.  Adiele D, Arodiwe I, Chinawa J, Eze J, Gouthami V, Murthy K, et al. Atrial septal 

defects: Pattern, clinical profile, surgical techniques and outcome at Innova heart 

hospital: A 4-year review. Niger Med J. 2014;55(2):126.  

3.  Fraisse A, Latchman M, Sharma SR, Bayburt S, Amedro P, Di Salvo G, et al. Atrial 

septal defect closure: Indications and contra-indications. J Thorac Dis. 

2018;10(5):S2874–81.  

4.  Perme CS, Southard RE, Joyce DL, Noon GP, Loebe M. Early mobilization of 

LVAD recipients: Who require prolonged mechanical ventilation. Texas Hear Inst J. 

2006;33(2):130–3.  

5.  Jolley SE, Bunnell AE, Hough CL. ICU-Acquired Weakness. Chest [Internet]. 

2016;150(5):1129–40. Available from: 

http://dx.doi.org/10.1016/j.chest.2016.03.045 

6.  Ramos dos Santos PM, Aquaroni Ricci N, Aparecida Bordignon Suster, de Moraes 

Paisani D, Dias Chiavegato L. Effects of early mobilisation in patients after cardiac 

surgery: a systematic review. Physiother (United Kingdom) [Internet]. 

2017;103(1):1–12. Available from: http://dx.doi.org/10.1016/j.physio.2016.08.003 

7.  Herdy AH, Marcchi PLB, Vila A, Tavares C, Collaço J, Niebauer J, et al. Pre- and 

postoperative cardiopulmonary rehabilitation in hospitalized patients undergoing 

coronary artery bypass surgery a randomized controlled trial. Am J Phys Med 

Rehabil. 2008;87(9):714–9.  

8.  Dale M. N. Mobilizing patients in the intensive care unit: Improving neuromuscular 

weakness and physical function. JAMA - J Am Med Assoc. 2008;300(14):1685–90.  

9.  Krastins I, Corey ML, McLeod A, Edmonds J, Levison H, Moes F. An evaluation of 

incentive spirometry in the management of pulmonary complications after cardiac 

surgery in a pediatric population. Vol. 10, Critical care medicine. 1982. p. 525–8.  

10.  Felcar JM, Guitti JC dos S, Marson AC, Cardoso JR. Preoperative physiotherapy in 

prevention of pulmonary complications in pediatric cardiac surgery. Rev Bras Cir 

Cardiovasc [Internet]. 2008;23(3):383–8. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/19082328 

11.  Vural KM. Ventricular assist device applications. Anadolu Kardiyol Derg. 2008;8 

Suppl 2:117–30.  

12.  Senduran M, Malkoc M, Oto O. Physical Therapy in the Intensive Care Unit in a 

Patient With Biventricular Assist Device. Cardiopulm Phys Ther J. 2011;22(3):31–

4.  

13.  Zanini M, Nery RM, De Lima JB, Buhler RP, Da Silveira AD, Stein R. Effects of 

Different Rehabilitation Protocols in Inpatient Cardiac Rehabilitation after Coronary 

Artery Bypass Graft Surgery: A RANDOMIZED CLINICAL TRIAL. J Cardiopulm 

Rehabil Prev. 2019;39(6):E19–25.  

14.  Hirschhorn AD, Richards D, Mungovan SF, Morris NR, Adams L. Supervised 

Moderate Intensity Exercise Improves Distance Walked at Hospital Discharge 

Following Coronary Artery Bypass Graft Surgery-A Randomised Controlled Trial. 



 

30 

 

Hear Lung Circ. 2008;17(2):129–38.  

15.  Haseba S, Sakakima H, Nakao S, Ohira M, Yanagi S, Imoto Y, et al. Early 

postoperative physical therapy for improving short-term gross motor outcome in 

infants with cyanotic and acyanotic congenital heart disease. Disabil Rehabil 

[Internet]. 2018;40(14):1694–701. Available from: 

http://dx.doi.org/10.1080/09638288.2017.1309582 

16.  Overend TJ, Anderson CM, Jackson J, Lucy SD, Prendergast M, Sinclair S. 

Physical therapy management for adult patients undergoing cardiac surgery: A 

canadian practice survey. Physiother Canada. 2010;62(3):215–21.  

17.  Fiorina C, Vizzardi E, Lorusso R, Maggio M, De Cicco G, Nodari S, et al. The 6-

min walking test early after cardiac surgery. Reference values and the effects of 

rehabilitation programme. Eur J Cardio-thoracic Surg. 2007;32(5):724–9.  

18.  Oliveira GU, Carvalho VO, de Assis Cacau LP, de Araújo Filho AA, de Cerqueira 

Neto ML, da Silva Junior WM, et al. Determinants of distance walked during the 

six-minute walk test in patients undergoing cardiac surgery at hospital discharge. J 

Cardiothorac Surg. 2014;9(1):1–6.  

19.  Herkner H, Thoennissen J, Nikfardjam M, Koreny M, Laggner AN, Müllner M. 

Short versus prolonged bed rest after uncomplicated acute myocardial infarction: A 

systematic review and meta-analysis. J Clin Epidemiol. 2003;56(8):775–81.  

20.  Zang K, Chen B, Wang M, Chen D, Hui L, Guo S, et al. The effect of early 

mobilization in critically ill patients: A meta-analysis. Nurs Crit Care. 

2020;25(6):360–7.  

21.  Zhang L, Hu W, Cai Z, Liu J, Wu J, Deng Y, et al. Early mobilization of critically 

ill patients in the intensive care unit: A systematic review and meta-analysis. PLoS 

One. 2019;14(10):1–16.  

22.  Koukourikos K, Kourkouta L, Iliadis C, Diamantidou V, Krepia V, Tsaloglidou A. 

Early Mobilization of Intensive Care Unit ((ICU) Patients. Int J Caring Sci. 

2020;13(3):2269–77.  

23.  da Costa Torres D, dos Santos PMR, Reis HJL, Paisani DM, Chiavegato LD. 

Effectiveness of an early mobilization program on functional capacity after coronary 

artery bypass surgery: A randomized controlled trial protocol. SAGE Open Med. 

2016;4:205031211668225.  

24.  Almashrafi A, Alsabti H, Mukaddirov M, Balan B, Aylin P. Factors associated with 

prolonged length of stay following cardiac surgery in a major referral hospital in 

Oman: A retrospective observational study. BMJ Open. 2016;6(6):1–8.  

 

 


