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KNH 411

Case Study #28


Traumatic Brain Injury
1. Define traumatic brain injury. What is the Glasgow coma scale? What was Chelsea’s GCS score? What findings from the physical exam are consistent with this score?
Traumatic brain injury is an injury resulting from a bump, jolt, or blow to the head. The severity of the injury ranges from mild to severe. Mild TBI is characterized by concussions, while severe TBI is characterized by the possibility of extended amnesia and unconsciousness after the injury. Severe TBI has two forms: closed and penetrating. Movement of the brain within the skull causes closed TBI. Common causes of closed TBI are automotive accidents, falls, and being struck by an object. Conversely, a foreign object entering the skull causes penetrating TBI. Many times, penetrating TBI cases are the result of firearm injuries, or being struck with sharp objects or weapons, such as knives. Falls are the leading cause of TBI in children ages 0-4 and the elderly, ages 75+. Infants are frequently diagnosed with TBI as a result of Shaken Baby Syndrome. Automotive accidents account for the highest percentage, 31.8%, of TBI-related deaths (CDC, 1). 1.4 million TBIs occur in the US each year, with 55,000 of these cases resulting in death. 

The Glasgow Coma Scale (GCS) is a clinical scoring tool designed to assess impaired consciousness and coma. The scale ranges from 3-15, with severe TBI being 3-8, moderate TBI being 9-12, and mild TBI being 13-15. The scale is based upon eye opening response, verbal response and motor response. No eye opening, no word verbalizations and no ability to follow commands characterize coma (Nelms, 635). In each category, a score of one is earned by no response, leading to a score of three for a very severe TBI.

 Chelsea earned a score of 10 on the GCS. The findings from the physical exam that are consistent with this score are incomprehensible speech, earning a point of two in the verbal response category. Withdraws in response to pain, earning a score of four in the motor response category, and spontaneous eye opening response, open with blinking at baseline, earning four points in the eye opening response category. Together, these findings add up to a Glasgow Coma Scale score of 10, and place Chelsea in the moderate head injury category.

http://www.cdc.gov/TraumaticBrainInjury/severe.html

NELMS

2. Read the radiology reports and the MD progress note dated 5/3. What causes edema and bleeding after a traumatic brain injury? What general functions occur in the frontal lode? How might Chelsea's injury affect her in the long term?
Cerebral edema is the swelling in the brain caused by increased volume of the extravascular compartment from the uptake of water in the gray and white matter. “An intracranial hematoma occurs when a blood vessel ruptures within your brain or between your skull and your brain. The collection of blood (hematoma) compresses your brain tissue”. The frontal lobe is responsible for the elaborate processes of thinking, planning, and emotion. Long term, if Chelsea does not recover completely, she could develop mentally retardation or have difficulty learning, feeling, and acting right.

http://www.mayoclinic.com/health/intracranial-hematoma/DS00330
Nutrition Therapy & Pathophysiology p.612
3. Describe the inflammatory response that occurs in metabolic stress. Explain the effects of this response on carbohydrate, protein, and lipid metabolism.

The inflammatory response that occurs in metabolic distress is described in burns and sepsis (Nelms, 634). Metabolic stress is catabolic, hypermetabolic response to acute injury characterized by “hormone release, acute-phase protein synthesis, hypermetabolism, increased reliance on gluconeogenesis and its subsequent production of glucose, and shifts in fluid balance and decreased urine output…”,states Nelms (p.684).  Injury and stress activate the hormones glucagon, cortisol, epinephrine, and norepinephrine. The purpose of this activation is to mobilize nutrient stores. Glucagon increases glucose production from amino acids. Cortisol increases both gluconeogenesis and free fatty acid mobilization and decreases protein synthesis with increases catabolism in skeletal muscle. Epinephrine and norepinephrine stimulate glycogenolysis and increase the release of fatty acids. Glucagon and cortisol release result in hyperglycemia, proving to be more formidable than their insulin counterpart. Protein becomes an important source of glucose because of the increased rates of gluconeogenesis. The need for alanine and glutamine increases accordingly, and skeletal muscle begins to be catabolized to increase the availability of alanine. Glutamine, however, is not able to meet the increased demand because it is the primary fuel for enterocytes in the GI tract, and T-lymphocytes. This results in negative nitrogen balance. Fat is also catabolized aggressively, leading to decreased body mass, and eventual wasting of protein. 
Nutrition Therapy & Pathophysiology p.684
4. Based on evidence-based guidelines, what is the proposed role of nutrition support in Chelsea's medical care?
Nutrition support for a pediatric TBI is important to begin as soon as possible because their body is going to need the energy and resources to start rebuilding and fixing all the damage that occurred. Fluids need to be regularly checked and evaluated. Getting back to an oral diet is one of the main concerns when a TBI patient begins recovering.
5. Are there specific nutrients that are recommended to support the care of an individual with a TBI?

Some nutrients have increased needs during metabolic stress. Usually, these nutrients are altered or depleted during metabolic stress, but aid in the body’s resistance to the stress. These nutrients, namely glutamine, branched-chain amino acids, vitamin C, vitamin E, selenium, copper, and zinc, are included in formulas, or are supplemented. Although glutamine is a nonessential amino acid, it is unable to be synthesized for the increased demands of a body in trauma. For this reason, it is recommended that glutamine be supplemented at 0.3-0.4 g/kg/day. Glutamine is the preferred fuel for enterocytes and aids in the maintenance of intestinal membrane permeability (Nelms, 689). 

The branched chain amino acids isoleucine, leucine, and valine are associated with metabolism within skeletal muscle. Leucine provides more ATP than glucose and is completely oxidized for energy within skeletal muscle (Nelms 689). The other BCAAs provide similar purposes and may work to spare other substrates (protein and fat). 

Vitamins C and E help to fight free radicals, and thus reduce risk of infection. Similarly, vitamin C minimizes inflammation, a quality that is especially important and crucial in the treatment of a brain trauma patient. 

6. Chelsea is 8 years old. What specific concerns should the RD have for planning the nutrition care of a pediatric patient?
This is a vital period in a child's life when vitamins, minerals, and proteins are needed to maintain a regular growth pattern. Since she has had trauma to the brain which has definitely had an effect on her ability to swallow, our main concern is getting her the proper foods that are easier to swallow when that time comes. We need to take care in getting the proper amount of energy and protein for her to heal quickly and correctly. Getting her beck on a regular oral diet as fast as possible will help her out a great deal in the long run. 

7. Assess Chelsea’s admitting height and weight. Provide the rationale for the reference standards that you have used.

At the date of admittance, Chelsea was 1.3 meters tall, and 27.73 kg. 75th percentile for height, and the 50th percentile for weight, based off of the WHO’s growth charts for girls aged 2-20 weight-for-age and height for age. Chelsea is very tall for her age, but the average weight. This means that her BMI is very low. Chelsea’s BMI is 16.4. Using the BMI-for-age growth chart, Chelsea is in the 60th percentile for BMI-for-age. This is a healthy percentile, and thus indicates that Chelsea is at an appropriate weight. 

http://www.cdc.gov/growthcharts/data/set2clinical/cj41c074.pdf

http://www.cdc.gov/growthcharts/data/set2clinical/cj41c072.pdf
8. Determine Chelsea's admission requirements for the following:

· Fluid
1514 kcal x 1 mL/kcal = 1514 mL
· Calories
EER: 88.5 – 61.9 x 8 + 1.31 x (10 x 27.7 + 903 x 1.3) + 20 = 1514 kcal
· Protein
1.5g/kg – 2.0g/kg x 27.7kg = 42g - 55g of PRO
· Vitamins
	Thiamin: 0.6mg/day
	Folate: 200µg/day
	Choline: 250mg/day
	Vitamin E: 7mg/day

	Biotin: 12µg/day
	Pantothenic Acid: 3mg/day
	Vitamin C: 25mg/day
	Vitamin K: 55µg/day

	Niacin: 8mg/day
	Vitamin B6: 0.6mg/day
	Vitamin A: 400µg/day
	

	Riboflavin: 0.6mg/day
	Vitamin B12: 1.2µg/day
	Vitamin D: 5µg/day
	


· Minerals
	Calcium: 800mg/day
	Iron: 10mg/day
	Selenium: 30µg/day
	Fluoride: 1.0mg/day

	Phosphorus: 500mg/day
	Zinc: 5mg/day
	Copper: 440µg/day
	Chromium: 15µg/day

	Magnesium: 130mg/day
	Iodine: 90µg/day
	Manganese: 1.5mg/day
	Molybdenum: 22µg/day


· Electrolytes
	Sodium: 1200 mg/day
	Chloride: 1900 mg/day
	Potassium: 3800 mg/day


Medical Nutrition Therapy: A Case Study Approach                                                                      Nutrition Therapy & Pathophysiology p.124, 634                                                       
9. Chelsea was to receive Pediasure 1.5 at a goal rate of 57 cc/hr. How much energy and protein does this provide? Show your calculations. Does it meet her needs that you determined in question #8?

At a goal rate of 57 cc/hr, Chelsea will receive 2052 kcal and 80.8 g protein. 

Kcal/ day: (1.5 kcal/cc)(57 cc/hr)(24 hr/day)=2052 kcal/day

Protein(g)/day: (14 g pro/237 cc)(57cc/hr)(24hr/day)=80.8 g protein

These values greatly exceed her needs determined in question 8, however it is unlikely that Chelsea will reach the goal rate of 57 cc/hr. It is more likely that Chelsea will consume less that recommended than more. When dealing with trauma cases, it is important to remember that kilocalorie and protein requirements are greatly increased, but that appetite is greatly decreased. It is better to overestimate than underestimate.
10. Using the intake/output record for 5/2, answer the following:

a. What was the total volume of her feeding for 5/2?
The total volume for Chelsea on 5/2 was 1176 mL. 1026 mL of it coming from Pediasure 1.5 and 150 mL coming from water flush.
Medical Nutrition Therapy: A Case Study Approach p.331
b. What was the nutritional value of her feeding for that day? Calculate the total energy and protein.
The serving size of Pediasure 1.5 is 273 mL and from that one gets 350 kcal and 14g of Protein.

Total energy: 350 kcal / 273 mL = 1.28 kcal/mL x 1026 mL = 1315 kcal

Protein: 14 g / 276 mL = 0.05 g/mL x 1026 = 52 g
Nutrition Therapy & Pathophysiology p.242
c. What percentage of her needs was met? What percentage of her prescribed feeding did she actually receive? What factors may interfere with the patient receiving her prescribed nutrition support? What steps can be taken to ensure that the patient is receiving her prescribed enteral feeding in full?
It is said that TBI patients should receive about 140% of their usual REE which is about 1514, so she should need about 2120kcal/day. She received about 1315kcal from the Pediasure 1.5 which is 62% of what she actually needs. She has a prescribed feeding of 57 cc/hr of Pediacure 1.5 so she should have received 1368 mL for the day and only received 1026 kcal which is 75% of the amount prescribed. If the enteral feeding is bolus feeding or intermittent feeding, it is harder and more time consuming on the staff who have to give feedings every so many hours. The best way to ensure Chelsea gets all of her prescribed nutrition is the use a continuous feeding system.

http://abbottnutrition.com/brands/products/pediasure-1_5-cal
11. Assess Chelsea’s laboratory values at admission and on day 11. Please explain your interpretation of each abnormal lab.

On the day of admittance, Chelsea’s glucose (mg/dL), total bilirubin (mg/dL), alkaline phosphatase (U/L), lactate (mmol/L), fibrinogen (mg/dL), and C-reactive protein (mEq/L) were abnormal. On day 11, Chelsea’s total protein (g/dL), Albumin (g/dL), alkaline phosphatase (U/L), fibrinogen (mg/dL), C-reactive protein (mEq/L), hemoglobin (Hgb, g/dL), and hematocrit (Hct, %) were abnormal.  The high glucose level, or hyperglycemia, in Day one can be accounted for by recognizing that the stress response increases levels of glucagon and cortisol in the blood. The purpose of this is to stimulate gluconeogenesis and ultimately increase levels of glucose. Despite the fact that insulin levels are also increased during times of stress, insulin resistance renders the insulin ineffective and glucose levels remain high. Bilirubin is known to have antioxidative properties and thus is present in higher levels following the accident. Alkaline phosphatase is an indication of heterotopic ossification, a condition in which bone materializes outside of skeleton. Heterotopic ossification is common in TBI patients, although the mechanism through which it happens is unknown. High lactate levels in blood directly following a TBI event are very common. This is because of the great disturbance that a TBI has on the metabolism of the brain. The heightened metabolism increases amount of lactate produced. Chelsea’s high fibrinogen levels are indicative of a coagulopathy issue that could lead to complications. C-reactive proteins are indicative of inflammation. Thus, the high levels of C-reactive protein on the first day of the hospital stay are indicative of the injury, but they fall gradually as the protein levels go up. 

DAY 11

The total protein and albumin levels on day 11 can be explained by the increased rate of gluconeogenesis. Proteins are actively used and pulled from muscle to synthesize glucose, resulting in depleted protein levels in the blood. The high alkaline phosphatase levels remain indicative of heterotopic ossification. The fibrinogen levels remain indicative of a  coagulopathy issue, and the c-reactive protein levels remain indicative of inflammation.

The hemoglobin and hematocrit levels are low because of anemia. 

http://www.mayomedicallaboratories.com/test-catalog/Clinical+and+Interpretive/8340
http://iv.iiarjournals.org/content/19/5/855.full.pdf
http://www.balimedicaljournal.com/index.php/bmj/article/view/28
http://emedicine.medscape.com/article/907273-workup
http://www.rsc.org/binaries/LOC/2010/PDFs/Papers/699_0888.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20954887

12. What information in the MD progress note (written on day 12) provides data you can use to plan Chelsea's nutrition support? Assess Chelsea's current nutritional status on day 12 of her admission.  Evaluate her current hydration status, enteral feeding, and any additional information you have available to assess her current condition.
From the MD progress note it is learned that Chelsea's weight is now 23kg. Upon admission she weighed almost 28kg which means she has lost almost 5kg in her 12 days of being in the hospital. That is a significant loss in weight, especially from a child who is that young and did not weight that much in the first place. She really needs to get onto an oral feeding diet as soon as possible, but that can only be done with an ok from the speech pathologist after Chelsea passes her speech/swallowing evaluation. From her intake/output chart it looks like she is getting more energy and fluids that she is releasing, but based upon her weight loss she is not getting the amount of energy or protein that she needs to recover and to maintain a healthy weight. Upon looking at growth charts, her BMI for a child her age is 13.1 putting her in the 2nd percentile and in the underweight category. We need to up her prescribed feeding and get some more weight on her. That should be our main focus right now.  

http://apps.nccd.cdc.gov
13. On 5/2, a 24-hour urine sample was collected for nitrogen balance. Her total urine urea nitrogen was 12 g. 

a. Using the intake/output information for that day, calculate her nitrogen balance. How would you assess this information? Explain your response in the context of her potential hypermetabolism. 

12 +4= 16 g N (total output)

N intake= (14 g pro/237 ml)x1176mL= 69.5 g protein

N intake/6.25= 11.1

N-bal= 11.1-16= -4.9

Chelsea has a negative nitrogen -4.9. 


Negative nitrogen balance is very normal in TBI patients. It usually persists for 2-3 weeks and peaks at 10 days after the event. Nitrogen loss can be contributed to by serum high levels of epinephrine, norepinephrine and glucagon. These are the hormones that are associated with hypermetabolism. Hypermetabolism leads to whole body protein catabolism and increased protein synthesis. These two changes create a negative nitrogen balance. Intravenous nutrition has no effect on the extent of protein catabolism.
b. Are there any factors that may affect the accuracy of this test?

Yes, positive nitrogen balance is contributed to by pregnancy, lactation, and recovering from metabolic stress. Negative nitrogen balance is contributed to by inadequate protein intake, metabolic stress, or amino acid deficiency.
(http://www.proprofs.com/flashcards/tableview.php?title=nitrogen-metabolism).
c. The intern taking care of Chelsea pages you when he reads you note regarding her negative nitrogen balance. He asks whether he should change the enteral formula to one higher in nitrogen. Explain your response to him.

Negative nitrogen balance is very common in patients recovering from a TBI. In fact, negative nitrogen balance can persist for 2-3 weeks. The way to combat this is not to find a formula that is higher in nitrogen, but rather to increase protein. It, however, is unlikely that this change will make a marked difference in the nitrogen level. 
http://calder.med.miami.edu/pointis/tbiprov/NUTRITION/acute2.html

http://www.csun.edu/~cjh78264/diabetes/calculators/calc_nbal.html
http://www.ncbi.nlm.nih.gov/pubmed/19118457

14. Select two nutrition problems and complete the PES statement for each.
1) Swallowing Difficulty (NC-1.1) related to neurological damage to the frontal lobe as evidenced by radiology and failed speech/swallowing evaluation.

2) Unintentional Weight Loss (NC-3.2) related to decreased ability to consume sufficient energy as evidenced by a weight loss of 10 pounds in 12 days which is about a 15% of her original weight.
15. For each of the PES statements that you have written, establish an ideal goal (based on signs and symptoms) and an appropriate intervention (based on etiology).
1) Ideal goal: Chelsea will gradually add in soft foods and achieve independent oral feeding within 6 months. Intervention: Continue to try soft foods and liquids until Chelsea no longer has swallowing difficulty. Then, move on to an oral diet as soon as possible.

2) Ideal goal: Bring Chelsea back up to her normal weight, 27.73 kg, within 3 months. Intervention: Try to reach ideal feeding and monitor weight. Adjust calories and formulas accordingly.
16. Write your follow-up nutrition note for 5/3.
Chelsea has lost about 5kg since she was admitted. Our main focus needs to be on making sure that she is getting her recommended amount kcal and protein. She should actually be getting about 140% of her REE. Enteral feeding will continue until the speech pathologist feels that Chelsea is able enough to start an oral feeding diet. From there we will plan a new diet around softer foods and thickened liquids until her swallowing abilities are working in a regular fashion again.
17. Chelsea has worked with an occupational therapist, a speech therapist, and a physical therapist. Summarize the training that each of these professionals receives and describe their expected roles in Chelsea’s rehabilitation.

Occupational Therapist: 


Occupational therapists help people of all ages to regain their ability to perform daily activities and work duties. In Chelsea’s case, an occupational therapist will help her to ease back into her normal routine, sports, and school life.


Occupational therapists earn a master’s or doctoral degree in occupational therapy from an accredited university. They must be licensed to practice and pass a certification exam, the NBCOT. 
Speech Therapist: 

Speech therapists earn master’s degrees in speech pathology, and must be licensed to practice, in most states. 


A speech therapist will help Chelsea with speaking and swallowing, with the goal of getting Chelsea to speak confidently and swallow safely. 
Physical Therapist:


Physical therapists must earn doctoral degrees in physical therapy. They must also be licensed to practice.


A physical therapist will help Chelsea to improve her movement and manage pain from the injuries that she sustained. Improving her movement will allow for a better transition back into her old life. 

http://www.bls.gov/ooh/Healthcare/Occupational-therapists.htm#tab-4
http://www.princetonreview.com/careers.aspx?cid=147
http://www.bls.gov/ooh/Healthcare/Physical-therapists.htm

18. . The speech pathologist saw Chelsea for a swallowing evaluation.  What is a FEES? What factors in the speech pathologist's report indicate the continued need for enteral feeding?
FEES stands for Fiberoptic Endoscopic Evaluation of Swallowing. The speech therapist sticks a long tube about the size of a piece of spaghetti with a camera on the end down one of the nostrils to the top of the throat. From this position they can visualize the throat before and after swallowing and see if food and liquids are going down the correct tube or not. The speech pathologist that did Chelsea's swallowing evaluation stated that her ability to accepted food ok and her chewing ability is good, but began to choke after some ice chips. Signs of fatigue and decreased compliance after a couple swallows shows that it would not be wise to continue with oral feeding.
http://www.dukehealth.or

19. As Chelsea’s recovery proceeds, she beings a PO mechanical soft diet. Her kilocalorie counts are as follows: 
5/14: oatmeal ¼ c; brown sugar 2 tbsp; whole milk 1 c; 240 cc Carnation Instant Breakfast (CIB) prepared with 2% milk; mashed potatoes 1 c; gravy 2 tbsp,
5/15 Cheerios 1 c; whole milk 1 c; 240 cc CIB prepared with 2% milk; grilled cheese sandwich (2 slices bread, 1 oz American cheese, 1 tsp margarine); Jell-O 1 c; 240 cc CIB prepared with 2% milk

a. Calculate her daily kcal and protein intake and the average for these 2 days of kilocalories counts.

5/14: 

	Food
	Kcal
	Protein

	¼ c oatmeal
	40
	7.5

	1 c whole milk
	150
	8

	240 cc carnation
	360
	14

	Mashed potatoes
	160
	6

	TOTAL
	710
	35.5

	
	
	

	
	
	


5/15:

	Food
	Kcal
	Protein

	1 c cheerios
	160
	6

	1 c whole milk
	150
	8

	240 cc cib
	360
	14

	2 slices bread
	160
	6

	1 oz cheese
	55
	7

	1 tsp marg
	45
	0

	240 cc CIB
	360
	14

	1 c jello
	160
	6

	TOTAL:
	1450
	61

	
	
	


Average kcal: 1080

Average protein: 48

b. What recommendations would you make regarding her enteral feeding at this time?

At this time, I would recommend reducing enteral feedings to ½ of original quantity, and discontinuing them as soon as Chelsea is meeting the protein and kilocalorie recommendations. If Chelsea continues this trend, she will be discontinuing her enteral feeding very shortly.


