N433 Infant, Child, & Adolescent Health		Jonny Yap (Fall 2023)
Pathophysiology
Congenital Myopathy Type 1B
Disease process:
Congenital myopathy is a rare inherited disorder that causes a lack of muscle tone and muscle weakness in newborns (Cleveland Clinic, 2022). There are six main types of congenital myopathies. The symptoms, severity, treatments, and outlooks vary for each type. The six main types of congenital myopathy are central core disease, minicore (multicore) disease, nemaline myopathy, centronuclear myopathy, myotubular myopathy, and congenital fiber-type disproportion myopathy (Cleveland Clinic, 2022). According to a genetic study, five key pathophysiology themes have emerged: defects in sarcolemmal and intracellular membrane remodeling and excitation-contraction coupling; mitochondrial distribution and function; myofibrillar force generation; atrophy; and autophagy (Ravenscroft et al., 2018). Since the client is just 102 days old, specific medical diagnoses still need to be evaluated to recognize the specific type of congenital myopathy further. Changes or mutations in specific genes cause most congenital myopathies (Cleveland Clinic, 2022). These gene mutations cause problems in stimulating the child’s skeletal muscles, nerves, and brain (Cleveland Clinic, 2022). The infant client manifests no symptoms, as recounted by the nurses based on their conversations with the client’s mother. The client was normal in utero, as reported and charted.
S/S of disease:
Manifestations of babies with congenital myopathies include floppiness (hypotonia), muscle weakness (myasthenia), difficulty breathing (dyspnea), developmental delays, and feeding issues (Cleveland Clinic, 2022). The infant client manifests all the signs and symptoms of this condition. Further assessments were done and confirmed by the nursing student.
Method of Diagnosis:
Congenital myopathy can be diagnosed by blood test, electromyogram (EMG), muscle biopsy, and genetic testing (Cleveland Clinic, 2022). Since the infant client is just 102 days old, further examinations and diagnostic tests are recommended to evaluate any focused nursing interventions needed to care for the client.
Treatment of disease:
Experimental treatments use albuterol for the central core and multicore disease type of congenital myopathy (Cleveland Clinic, 2022). However, this is not a cure for the disorder. As mentioned, treatment is controlling and managing symptoms. These may include orthopedic treatment, physical therapy (PT), occupational therapy (OT), and speech-language pathologist (SLP) (Cleveland Clinic, 2022). Other experimental treatments, like gene therapies, are still being developed (Cleveland Clinic, 2022). The infant client is receiving the best care as of the moment until the planned discharge to home. Caregiver education should focus on the client, family, and siblings.

As future nurses, this student nurse opted to include prevention, outlook, and prognosis to further understand the pathophysiology of congenital myopathy.

Prevention:
Congenital myopathy is not preventable since it is a genetic mutation problem (Cleveland Clinic, 2022). Genetic counseling and testing are encouraged if parents are concerned. As recorded in the client’s charts, the client was born pre-term at 37 weeks gestational age. All preventative measures were observed and followed.
Outlook/Prognosis:
The prognosis for congenital myopathy could vary depending on the type and severity of the condition (Cleveland Clinic, 2022). The musculoskeletal system is the most affected body system of the client diagnosed with congenital myopathy. Life expectancy also varies depending on the severity of the manifestations and complications (Cleveland Clinic, 2022). Respiratory issues and failures could lead to infections, which could lead to death. For mild conditions, the client could grow up and live an entire life (Cleveland Clinic. 2022). Until further studies and examinations are done, the client’s outlook and prognosis remain hopeful. The early detection and diagnosis could help improve the infant client’s condition.
Medications
1. Amlodipine
Brand Name: Katerzia, Norliqva, Norvasc
Dosage:0.38mg
Route: OG Tube, Q12 Hours
Pharmacological Classification: Calcium Channel Blockers (Vallerand, 2023)
Therapeutic Classification: Antianginal, antihypertensives (Vallerand, 2023)
Reasons for taking: The client manifests symptoms of hypertension and tachycardia (Vallerand, 2023).
Assessment before Administration: Monitor BP and pulse before therapy, during dose titration, and periodically during prolonged therapy as it could cause hypotension (Vallerand, 2023). Hold if Systolic Blood Pressure is <80 as per providers’ orders.
2. Albuterol
Brand Name: Salbutamol, Ventolin HFA, Ventolin Nebules
Dosage: 2.5mg/3mL
Route: Nebulizer, PRN
Pharmacological Classification: Adrenergic (Vallerand, 2023)
Therapeutic Classification: Bronchodilators (Vallerand, 2023)
Reasons for taking: This medication should prevent bronchospasm and help the client breathe through his tracheostomy (Vallerand, 2023)
Assessment before Administration: Assess lung sounds, pulse, and BP before administration as baseline and during the peak of medication which is 30 mins (Vallerand, 2023).
Admission History
The client is a transfer client from St. Louis Children’s Hospital in St. Louis, Missouri after the tracheostomy placement and gastronomy tube (GT) placement. The infant client is placed directly to the care of the Pediatric Intensive Care Unit of Carle Foundation Hospital. The client is brought back for caregiver education regarding home care management.
Demographic Data
Client Initials: MBL
Date of admission: 10/04/2023, 1148
Admitting diagnosis: Congenital Myopathy Type 1B
Age of client: 102 Days		DOB: 07/10/2023
Sex: Male			Race: Non-Hispanic Caucasian
Weight in kgs: 4.48 kg (9 lbs. 14 oz)
Height in cm: 59 cm (23.23”)
Allergies: None


Active Orders
Nutrition
· Feeding: Extracted Breast Milk (EBM) 27kcal/oz (4.5g Enfamil/100mL) @ 26mL/hr. (145mL/kg, 130kcal/kg)
· Medium-Chain Triglyceride (MCT) oil, 3mL DID, 12kcal/kg
· Regular Diet

The active nutrition orders are important for the infant client because the client cannot be fed orally. The G-Tube is the only way the client could be nourished and medicated.
Respiratory
· Standard Ventilator, continuous with 21L/min on Trach
· Chest Physiotherapy (CPT) Q4h manual.
· Cough Assist Q8h.
· Neonatal/Pediatric Airway Status Protocol

The active respiratory orders are significant to the infant client since he was given a tracheostomy for breathing. Through his trach, he could breathe and live without the risk of aspirating.
Relevant Lab Values/Diagnostics
	Test		Result	Normal	
· Glucose	(10/16) ↑106; (10/18) ↑122	74 – 100mg/dL
The client’s hyperglycemia may be a sign that the baby has added stress on the body due to problems such as an infection or heart failure (Pagana et al., 2021).
· Creatinine	(10/16) ↓0.29; (10/18) ↓0.3	0.7 – 1.3mg/dL
The client’s low serum creatinine can be caused by the very-low-birth-weight infants (Pagana et al., 2021).
· Sodium	(10/16) ↓135		136 - 145mmol/L
The client’s hyponatremia may be caused by inadequate salt intake or excessive salt loss due to immature renal or intestinal function in preterm infants (Pagana et al., 2021).
· Chloride	(10/16) ↓97		98 - 107mmol/L
The client’s low levels of chloride may be a sign of heart failure and the client’s Atrial Septal Defect (Pagana et al., 2021).
· Phosphate	(10/16) ↑5.3		2.3 – 4.7mg/dL
The client’s high level of phosphate might be caused by the immature renal function (Pagana et al., 2021).
· Albumin	(10/16) ↓3.5		3.8 – 5.4g/dL
The client was born pre-term and hypoalbuminemia might be associated with a poorer prognosis (Pagana et al., 2021).
· (10/9) Limited Visceral Duplex Exam 2D Doppler to Check for IVC Thrombus
The finding showed limited results for color flow in the IVC (Pagana et al., 2021). This test was done to diagnose the client’s hypertension.
· (10/12) Computed Tomography Scan of the Abdomen
The finding showed an anomalous origin of the common hepatic artery from the superior mesenteric artery and an anomalous origin of a right phrenic artery from the celiac axis.  It also revealed diffuse muscular atrophy (Pagana et al., 2021). This test was done after the 2D Doppler Duplex Exam and did not reveal any adverse result.
· (10/16) Sonogram of the Abdomen
The finding showed that the client’s undescended testicles are intra-abdominal (Pagana et al., 2021). This test was done to determine and confirm cryptorchidism.
Medical History
Previous Medical History:
7/10: Congenital Hypotonia, abnormal bruising, Atrial Septum Defect, Congenital Myopathy
7/17: Cryptorchidism
10/6: Hypoalbuminemia, Hypertension
10/10: Chronic Respiratory Failure
10/16: Failure to thrive.
Prior Hospitalizations:
7/10: Natal day at 37 weeks 1 day gestational age (Carle Foundation Hospital – NICU, Urbana, IL)
8/16: Respiratory Failure (St. Louis Children’s Hospital, St. Louis, MO)
Past Surgical History:
9/7: Laparoscopic Nissen Fundoplication
9/21: Tracheostomy Installation
9/25: Gastrostomy Button (G-button) Installation
Social needs: Home ventilator machine, G-button feeding machine, home health care management team, and caregiver education.

	Assessment

	General
	The client is pale, scrawny, and has dolichocephaly. The client is awake but stares blankly at the nurses. The client’s skin color may have to do with his respiratory failure. The client’s undeveloped head sutures and fontanelles can be caused by congenital myopathy, where the muscles did not help shape the cerebral lobes. The client’s minimal eye movement and reaction could be a developmental delay in relation to congenital myopathy.

	Integument
	The client’s skin is warm and pale pinkish, appropriate for race, without rash or jaundice. The client has a G-tube on his left lower quadrant of the abdomen and a tracheostomy on his neck. The client has normal skin turgor. Bilateral upper and lower extremities have loose skin.  The client’s G-tube is the only way he could receive nutrition. The tracheostomy is the only way he could effectively breathe. The bilateral loose skin is brought about by the hypotonia.

	HEENT
	Head: The client has dolichocephaly, open anterior and posterior fontanelles, all soft and flat, normal hair growths; Eyes: PERRLA, bilateral ptosis/eye lag, without discharge or conjunctivitis, bilateral white scleras; Ears: appears normal for age without erythema, exudate, lesions, bumps, or bruises, TM assessment is not indicated at age; Nose: the nose is center without deviation, normal midline septum, no discharge or epistaxis noted; Mouth: very high palatal arch, continuous drool, without dentition; Throat: tracheostomy (Neo Bivona 3.5). The client’s undeveloped head sutures and fontanelles can be caused by congenital myopathy, where the muscles did not help shape the cerebral lobes. The bilateral ptosis and eye lag may be due to the congenital myopathy affecting the eye muscles. The continuous drooling could be caused by the inability to swallow. The tracheostomy is the only way he could effectively breathe.

	Cardiovascular
	The client is diagnosed with Atrial Septum Defect (ASD), soft murmur left lower sternal border, tachycardic, hypertensive, round chest cavity, PMI in left mid-clavicular line in the sixth intercostal space, normal S1 with split S2, no gallops or rubs, 2+ pulses in all extremities, capillary refill is <2 seconds. ASD is a common birth defect in pre-term infants which caused the split S2 sounds.

	Respiratory
	The client is hooked up to a mechanical ventilator (21L/min) on the tracheostomy, clear on auscultation bilaterally, with no stridor, wheezes, crackles, or rubs. The tracheostomy hooked onto a mechanical ventilator is the only way he could effectively breathe.

	Genitourinary
	Circumcised and glans appear purple but not swollen upon inspection. The scrotum is flat, with cryptorchidism (testes are inside the abdomen area). The glans might still be bruised from the circumcision. The flat scrotum is the result of the testes not descending and is located inside the abdominal area, causing the condition cryptorchidism.

	Gastrointestinal
	Gastrostomy on the left upper quadrant of the abdomen with Mini One 14F Feeding Tube, Fundoplication, soft, non-tender, non-distended. Bowel signs are normoactive on all four quadrants. The umbilicus is healing well with no erythema, discharge, or foul smell. The client’s G-tube is the only way he could receive nutrition.

	Musculoskeletal
	Right elbow contracture, bilateral lower extremity contracture, hypotonia, warm, capillary refill of <2 seconds, no clubbing, cyanosis, or edema. Bilateral heel with puncture site from possible blood draws. Myasthenia on upper and lower extremities. Muscles in both upper and lower extremities are affected by congenital myopathy. The heel lacerations are consistent with blood draw lancets as the infant client needs close lab monitoring.

	Neurological
	Unable to grossly move extremities, can only move fingers and toes, decreased axial and appendicular tone, hypotonic, Cranial nerves not assessed, Positive for suck, palmar and plantar grasp, and Babinski Reflex, Negative for root and Moro reflex. Did not perform the step and asymmetric tonic neck reflex. The lack of muscle tone signifies the infant client’s lack of mobility which also affects the client’s head and reflexes.

	Most recent VS (highlight if abnormal)
	Time:
	0400
	0800
	1200
	1600

	
	Temperature:
	36.3ᵒC (97.4ᵒF)
	36.1ᵒC (97ᵒF)
	36.4ᵒC (97.6ᵒF)
	36.4ᵒC (97.6ᵒF)

	
	Route:
	Axillary
	Axillary
	Axillary
	Axillary

	
	RR: (Infant: 25-55/min)
	44
	48
	28
	↑60
The client has just been turned from his right side into his left side by the nurses and student nurse as part of the protocol (Pagana et al., 2021).

	
	HR: (Infant: 80-150 bpm)
	↑158 (Monitor)
The client must have woken up and has not been given antihypertensive medication. (Pagana et al., 2021)
	133 (Monitor)
	145 (Monitor)
	145 (Monitor)

	
	BP and MAP: (60/40)
	↑110/63; 95
The client’s HTN medication must have taken its course and elevated his BP (Pagana et al., 2021).
	101/53; 93
	100/55; 92
	↑106/65; 94
The client’s HTN medication must have taken its course and elevated his BP (Pagana et al., 2021).

	
	Oxygen Saturation:
	100%
	100%
	99%
	98%

	
	Oxygen Needs:
	Mechanical Ventilator (21L/min)
	Mechanical Ventilator (21L/min)
	Mechanical Ventilator (21L/min)
	Mechanical Ventilator (21L/min)

	Pain and Pain Scale Used
	0 rFLACC Non-Verbal
	0 rFLACC Non-Verbal
	0 rFLACC Non-Verbal
	0 rFLACC Non-Verbal
	0 rFLACC Non-Verbal

	Nursing Diagnosis 1
Impaired nutritional intake related to the laparoscopic fundoplication and gastrotomy tube, as evidenced by the client’s slow weight gain.
	Nursing Diagnosis 2
Risk for aspiration related to the tracheostomy as evidenced by the client’s uncontrollable drooling due to Congenital Myopathy Type 1B.
	Nursing Diagnosis 3
Risk for caregiver stress and burnout related to the medical diagnosis of Congenital Myopathy Type 1B of the infant client as evidenced by the client’s medical care demands of home ventilator and enteral tube feeding.

	Rationale
The client’s current condition requires an interprofessional team of healthcare workers that support the client’s survival. By providing proper nutrition, the client will be able to thrive. The nutritional status will be monitored holistically by the caregivers, nurses, and dietitians (Gulanick & Myers, 2021).
	Rationale
The client has a risk for aspiration due to the tracheostomy appliance installed on his small neck and the excessive drooling, which could potentially evacuate into his respiratory system and cause him to aspirate, which could also potentially cause secondary infections (Ralph & Taylor, 2015; Swearingen, 2018).
	Rationale
This nursing diagnosis focuses on the supportive care by the client’s family members or caregivers responsible for meeting the client's physical needs. Having an infant that requires 24/7 care could potentially burn out and cause stress to the caregivers and the rest of the family, including the siblings (Gulanick & Myers, 2021).

	Interventions
Intervention 1: Assess the tubing for patency and the equipment (pump) used to administer enteral feeding to ensure proper and appropriate flow rate. (Gulanick & Myers, 2021).
Rationale 1: A clogged feed tubing decreases nutritional delivery. The feeding pump regulates the nutritional formula delivery at a continuous rate (Gulanick & Myers, 2021).
Intervention 2: Consult the registered dietitian nutritionist regularly (Gulanick & Myers, 2021).
Rationale 2: The dietitian ensures that the nutritional needs are met as the client’s condition and weight situation improves (Gulanick & Myers, 2021).
	Interventions
Intervention 1: Assess the mouth frequently and suction as needed (Ralph & Taylor, 2015; Swearingen, 2018).
Rationale 1: This is to ensure that assessment for particles or secretions that the client could aspirate are removed (Ralph & Taylor, 2015; Swearingen, 2018).
Intervention 2: Collaborate with the respiratory therapists (RT) to properly monitor and assess the client’s airway (Gulanick & Myers, 2021).
Rationale 2: Proper teamwork and collaboration in airway management ensure patent airways and prevent secondary infections in clients with tracheostomy (Gulanick & Myers, 2021; Ralph & Taylor, 2015; Swearingen, 2018).
	Interventions
Intervention 1: Encourage the caregivers to allow time for themselves and assist them in identifying pleasant activities and positive experiences that could alleviate stress (Gulanick & Myers, 2021).
Rationale 1: Allotting time for self while caring for chronically ill clients is very difficult. Having one's “respite” time helps conserve physical and emotional energy (Gulanick & Myers, 2021).
Intervention 2: Elicit interdisciplinary support to assist the caregiver in problem-solving and seeking additional supportive resources (Swearingen, 2018).
Rationale 2: Support services of social workers, spiritual advisors, and advanced practice nurses have additional ideas and can be familiar with community resources that can be facilitated to support the primary caregiver, reducing the potential for burnout (Swearingen, 2018).

	Evaluation of Interventions
Evaluation 1: The caregivers and the nurse should do a daily weight record to ensure that the enteral feeding is effective for a better outcome and result (Gulanick & Myers, 2021).
Evaluation 2: The caregivers and the nurse should monitor any changes in the physiological demands to increase the client's nutritional needs (Gulanick & Myers, 2021).
	Evaluation of Interventions
Evaluation 1: The client’s oxygen saturation remains within the normal range of 95-100% consistently (Gulanick & Myers, 2021).
Evaluation 2: The client’s airway will remain unobstructed, as evidenced by the clear breath sounds and respiratory rates of 25-55 (Infant) (Swearingen, 2018).
	Evaluation of Interventions
Evaluation 1: The caregiver expresses satisfaction with the caregiver role and demonstrates flexibility in dealing with the problems of the care recipient (Gulanick & Myers, 2021).
Evaluation 2: The caregiver reports that formal and informal support systems are adequate and helpful (Gulanick & Myers, 2021).

	
	
	What do you expect?
	What did you observe?

	Erikson’s Psychosocial Developmental Stage
	Trust and Mistrust
(Ricci et al., 2020)
	During the trust and mistrust stage of Erikson's psychosocial development, the caregivers fulfill the basic needs by feeding, changing diapers, cleaning, touching, holding, and talking to the infant (Ricci et al., 2020). Thus, the trust stage. During this time, the infant also realizes they are separate from their caregivers (Ricci et al., 2020). Over time, as the nervous system matures, the infant learns to tolerate minute frustrations and still trusts that, eventually, needs will be provided to fulfill gratification (Ricci et al., 2020).
	The client cannot voice out needs and hence does not cry. Since the client has stayed in several facilities since birth, basic needs are being met with an interprofessional healthcare team.

	Piaget’s Cognitive Developmental Stage
	Sensorimotor
Substage 2 
Primary Circular Reactions
(1-4 months)
(Ricci et al., 2020)
	The client should be able to perform reflexive sucking, experience pleasure in ingesting nutrition, thumb sucking, object permanence begins, and should be able to show affect at three months (Ricci et al., 2020).
	The client has contracture on the right shoulder and lower bilateral extremities and generalized hypotonia. He cannot move his arms towards his mouth. The client does not show emotions when the healthcare team cares or moves him.

	Age-Appropriate Growth & Development Milestones
	1. Should be able to roll from tummy to back (supine to prone).
2. Weight should be twice the birth weight by four months.
3. Should be able to raise the head to 45ᵒ in the prone position.
(Ricci et al., 2020)

	Age-Appropriate Diversional Activities
	1. Mobile, light, and music therapy.
2. Stuffed animals.
3. Caregiver reading books to the client.
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