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Abstract  

The article introduces readers with the preoperative nursing caring for the pediatric patients with Paroxysmal Supra Ventricular Tachycardia (PSVT) after Radio Frequency Catheter Ablation (RFCA). A child with a history of congenital heart disease having paroxysmal and atrioventricular reentrant tachycardia was admitted to our hospital in March 17 of 2021. Because the patient had undergone congenital heart surgery which lead to modify in the anatomic structure of the heart, it increases the difficulty of RFCA as well as poses challenges to nursing care.Therefore, it is vital for the nurse to make a comprehensive perioperative nursing care for the patient. In this report , we describe the perioperative care of pediatric patient with PSVT undergoing RFCA, in order to improve our understanding of the disease, and provide evidence for its nursing intervention.
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Key Clinical Message: The pediatric patient had undergone cardiac surgery, the heart was displaced, and important anatomical positions could not be identified，which brought certain difficulties to the operation. Thus the perioperative care for the patient was also a challenge.

Introduction 
Paroxysmal Supra Ventricular Tachycardia (PSVT) is a more common type of dysrhythmia in children with an incidence of 1/250～1/1000, it can cause palpitations, dyspnea and other symptoms, as well as heart failure and Adams-Stokes syndrome when it lasts a long time (Salerno & Seslar,2009). Anti-arrhythmic drugs are currently the most commonly and mainly used treatment for PSVT. However, pharmacologic therapy has certain limitations, such as the side effect of dysrhythmia and diversity of drug reaction, therefore, Radio Frequency Catheter Ablation (RFCA) can be used for pediatric patients who are not response to drug therapy or not convenient to take medication(Chiu et al, 2009; Bouhouch et al, 2008; Li,2014.)
 In 1987, Borggrefe (Martin borggrefe et al, 1987) successfully used RFCA for the clinical treatment of atrioventricular reentrant tachycardia (AVRT). In 1991, RFCA was first used to treat pediatric tachyarrhythmias. In China, in 1991, Li Xiaomei (Li el al,2014) successfully applied RFCA to treat pediatric patients with pre-excitation syndrome. RFCA used for pediatric tachyarrhythmias has been rapidly popularized and developed all over the world, It was reported that the success rate of AVRT in children was 96%-98%, the recurrence rate was 3%-5.8%, and the complications were less than 1.0% (Hyen, 2017).In china, according to a national multicenter clinical study on pediatric intra-cardiac electrophysiological examination and radiofrequency catheter ablation of tachyarrhythmia(Li el al, 2014), the cure rate of RFCA for pediatrric tachyarrhythmia was high, and the remedy rate of the operation reached 96.8%, among 3058 pediatric patients with tachyarrhythmia in 8 Chinese hospitals, the complication rate of RFCA was 0.55% (17/3058 cases) . 

Although RFCA has been considered by most medical centers as a radical cure for tachyarrhythmia in children, the level and scope of diagnosis and treatment of arrhythmia in the field of pediatrics are far behind that of adults. Meanwhile, due to the specificness of children, such as low weight, thin blood vessels, small heart cavity volume, and need for general anesthesia, the operation of RFCA in children is more difficult than adults. In China, the number of cases of RFCA in children is much lower than that in adults, the ratio of children to adults is around 1:100, and there are few studies on AVNRT in children. We herein report a case of RFCA for pediatric patient who suffered from PSVT, the patient underwent RFCA was given comprehensive perioperative nursing care, recovery was achieved after 12 days in hospital. Despite of range of therapeutic management for adult patient with RFCA described in the literature, the efficacy of those therapeutic options have been not well confirmed to be available for the pediatric patients. A child with a history of congenital heart disease having paroxysmal and atrioventricular reentrant tachycardia was admitted to our hospital in March 17 of 2021. Because the patient had undergone congenital heart surgery which lead to modify in the anatomic structure of the heart, it increases the difficulty of RFCA as well as poses challenges to nursing care.Therefore, it is vital for the nurse to make a comprehensive perioperative nursing care for the patient. In this report , we describe the perioperative care of pediatric patient with PSVT undergoing RFCA, in order to improve our understanding of the disease, and provide evidence for its nursing intervention.
Case presentation 
In march 17, 2021, a 7-years-old boy presented to Guangxi University of TCM affiliated to Ruikang hospital with fever without obvious cause, subjective palpation and chest tightness, all of 3 days duration. He reported no chill, dypsnea, chest pain, cough, dizziness and headache. His medical history included single atrium repair, mitral valvuloplasty, tricuspid valvuloplasty, having a history of blood transfusion. 

Since the onset of the disease, the patient was in a normal mental status, diet, sleeping and defecation, there was no significant changes in his weight. On physical examination, his heart rate was 90 beats per minute, pulse was 203 beats per minute,  blood pressure 96 mm Hg, respiratory rate 20 breaths per minute, temperature was 37.5℃, inflammation of the tonsils was presented . There was a 10 cm surgical incision in the middle of the chest, the incision was healed well, and the local scar is hyperplasia. The lungs were clear, his heart rate was regular, with 2/6 systolic murmur between 3-4 intercostal space on the left edge of the sternum. The examinations for nervous system, digestive system, musculoskeletal system were unremarkable. The Electrocardiogram (ECG) revealed paroxysmal supraventricular tachycardia, the echocardiography reveraled moderate mitral regurgitation and tricuspid regurgitation. 
After the patient was admitted to the hospital, he was given propafenone to convert to sinus rhythm. On March 23, 2021, he underwent transcatheter electrophysiological examination and RFCA , and the procedure was successful.

Discussion

Preoperation nursing care

Dietary  The patient had a low-salt and low-fat diet during the hospital stay. Because the patient was young and needed to undergo RFCA under intravenous general anesthesia, it is necessary to fast for 8 hours and water-deprivation for 6 hours before the operation.

Rest  In the early stage of admission, the patient experienced palpitations and chest tightness during the onset of tachycardia, and had poor sleep. The patient’s family refused to give the patient sleeping pill. Chinese medicine as adjuvant therapy was used in order to ensure adequate sleep for patient, doctor-in-charge made Traditional Chinese Medicine (TCM) diagnosis of patients according to his sign and syndrome based on syndrome differentiation of TCM, the patient belonged to deficiency of both Qi and blood with stasis, spleen-returning decoction was prescribed to supplement blood and nourish the heart, as well as boost qi and quiet the spirit, spleen-returning decoction was composed of Astragalus (20g), longan (10g), ginseng (10g), Atractylodes macrocephala (12g), moxibustion and licorice (6g), Fushen (15g), Polygala (15g), wild jujube seed (20g), rehmannia (12g), 200ml of water was added and decocted, patient took twice a day and his sleep condition has improved well in three days.
Skin preparation  On the day of surgery, preparing skin for bilateral inguinal area, left subclavian area, and bilateral axillary area before surgery. Shaving pubic hair and chest hair at the inguinocrural and subclavian puncture area, which helped to fully exposing surgical visual field during operation in order to reduce infection , and was useful for hemostasis by pressure dressing (Jia et al, 2018.), keeping the skin clean and dry after skin preparation.
Preoperative preparation The patient’s medical history was collected comprehensively, 12-lead electrocardiogram, 24-hour dynamic electrocardiogram, echocardiogram, transesophageal echocardiogram, hematuria routine, platelet count, clotting time, prothrombin time, liver and kidney function, test for hepatitis B, thyroid function, electrolytes, chest radiographs were checked. All antiarrhythmic drugs were stopped for at least five half-lives.
Psychological care  Since the patient was a child with congenital heart disease, he had undergone atrial correction and valvuloplasty at the age of 2. The patient has experienced many hardships, and has a relatively introverted personality and unstable mood. Although the family members have gone through the journey from sadness to tenaciousness, they were under greater psychological pressure. Therefore, the head nurse, primary nurse and other staff in the ward established a friendly relationship with the patient before the operation, they often played games with him, kept him amused with stories, provided him with variety of toys. They treat the patient as their own child, thus, they has gained the trust of the patient. The nurse-in-charge communicated with the patient and his family before the operation about the surgery situation, possible risks, precautions for surgical cooperation in order to maximized the best cooperation from both the patient and his family.
Intro-operative care

Planning by multi-disciplinary team. Cardiac catheterization laboratory nurses and ward nurses worked with cardiology, anesthesiology, imaging and other terms to jointly developed emergency plans and completed the operation (Bergmann & Landmesser,2014).During RFCA, nurse should assist the doctor to accurately record radio frequency, time, power, impedance value, and temperature; as well as observed the patient's mood changes in time, closely monitor various instruments, quickly find the patient's ablation target, and accurately determine the radiofrequency ablation effect (Cheng, 2020), at the same time, closely observe the changes of the patient’s ECG, heart rhythm, heart rate, blood pressure, oxygen saturation, consciousness and urine output during the operation, and made a record of the operation (Qiu,2016). In this case, cardiac catheterization laboratory nurse assisted patient with oxygenation, closely monitored the ECG and blood oxygen saturation. Established and ensured multiple venous accesses for patient by threelimb tube infusion set, this “one needle and three links” method was to ensure the need of routine medication, anesthesia medication and physiological infusion during surgery. Cooperated with the anesthesiologist to perform left and right femoral vein puncture,  assisted the operator in disinfection of the surgical field. Take proper cover to the gonads to minimize the damage to the sex glands. 
Observation of complication

Pericardial tamponade is the most fatal complication of RFCA, and the incidence rate is 0.3%～0.9% (Bollmann & Ueberham & Schuler ,2018; Huang,2016)，once pericardial tamponade occurs, it must be treated in time, otherwise it will cause serious consequences (Huang,2020)。Rapid observation of the condition, effective nursing cooperation, and timely rescue and treatment can change the clinical outcome of the patient (Zhu,2017), in this case, During the operation , the nurse closely monitored the heart rate, heart rhythm, blood pressure, and respiration, and closely observed the condition of nausea, vomiting, chest tightness, sweating, blood pressure drop, increased heart rate, and increased cardiac shadow. The patient did not experience pericardial tamponade during the operation .

Although the RFCA slow pathway modification has been very mature, there is still a certain surgical risk. The major complication is III-degree AVB. The atrioventricular node damage caused by repeated discharges during the modification process is one of the important reasons for this complication. About 2% of patients would have III0AVB( Backhoff et al, 2016).In this case, the nurses paid close attention to and recorded the number of discharges, discharge time, discharge power, temperature, electrode impedance during RFCA process, and closely observed the changes in the intracavitary ECG and ECG monitoring of the patient, as well as changes in the patient’s complexion, consciousness, expression, and blood pressure. The patient did not develop III0AVB.
Because the children are in the developmental stage, the blood vessels are thin are fragile, and the arteries and veins are close. Therefore, vascular complications are more likely to occur on children than on adults. In this case, coagulation function was comprehensively checked and multiple venipunctures of the same blood vessel were avoided before the operation, the correct compression method was used after operation. Therefore, the patient did not have vascular complications.
Postoperation care

Usual care   Routine performed electrocardiograms, ECG, blood oxygen saturation, blood pressure, temperature monitoring for the patient after operation, and closely observed arrhythmia and dorsal artery pulsation. Properly fixed the drainage tube, observed and recorded the color, amount, and properties of the pericardial drainage fluid. Patient maintained light diet and took several mini meals throughout the day, which 60% full was better, overeating was avoided. lying flat was avoided, and restraint bands are used to immobilize the surgical limb or 6 hours. Because the patient had good medical compliance and could cooperate very well, therefore ,tranquilizers did not required, NPO( nothing by mouth )for 6 hours when he was awake after anesthesia, fluids was given by intravenous infusion. Elastic bandage was fixed on puncture point for 24 hours after operation. Keep pressure skin clean and dry to prevent pressure sores and infections. Bandages were compressed on the venipuncture points of left and right femoral vein for hemostasis. There were no bleeding, hematoma, ecchymosis, scleroma and pain on local skin 11 hours after the operation, the bandage was removed and covered with gauze. Caring for venipuncture site: On the first day after surgery, closely observing venipuncture site for oozing of blood, effusion,pulsation of the dorsal arteries of foot for both lower extremities, and skin temperature and color. On the second day after surgery, the venipuncture point can be covered with a band-aid. On the third day after surgery, The patient could take a shower but avoided to contact with shower gel at the venipuncture point. Because heparin was during the operation, it is necessary to closely monitor bleeding signs such as petechiae and ecchymosis on skin and mucous membranes, oozing of blood at the puncture site, and bleeding in the urine and feces. Once found, immediately notify the doctor.
Prevention of complications after operation
Encouraging the patient to take early functional exercises , to do active flexion and extension activities of the ankle and toes, and regularly massage the surgical limbs to promote blood circulation and prevent venous thromboembolism. Asking the patient for dizziness, shortness of breath and other discomfort in time, and be alert to reoccurrence of pericardial tamponade.

Health education 

Instructing the patient to take normal diet after being discharged from the hospital, develop a low-salt and low-fat diet, try to avoid pickles, salted fish. More fresh fruits, vegetables, fungi and less egg yolks were suggested. The wound should be kept dry. Try to avoid water before the wound recovered. If the wound appears red, swollen, hot, or painful, it would indicate infection and must seek medical attention in time. A relatively normal life can be carried out 1-2 weeks after surgery, but physical labor or exercise should be avoided.
Data availability

All data included in this study are available upon request by contact with the corresponding author.
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