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Osteoarthritis, reference pages 470-475 
 
The Case #1 
GD is a 71 yo male seen in the orthopedic clinic for left knee pain, severe enough to limit his usual activities of skiing 
and playing tennis. X-Ray reveals osteoarthritis. Synvisc and non-steroidal therapy were not successful and he is 
scheduled for a total knee athroplasty. Pre-operatively he is cleared by his primary care physician, having no other 
significant medical problems. He has a dental cleaning, attends a pre-op education class and has labs done. Lab 
results include: aPTT 24.9, INR 0.98, Na 138, Cl 104, BUN 12, glucose 91, K 4.9, creatinine 0.9, WBC 6.7, Hct 
40.3%, platelets 295, UA “negative”. Surgery was done under general anesthesia. Vancomycin was given and a 
prosthesis placed via a midline incision. A drain was left in place. Post-op care included: 24 hours of vancomycin and 
cefazolin, PCA analgesia with hydormorphone (wean to po hydrocodone w/acetaminophen POD#2), docusate 
sodium, IS 10x/hr WA, warfarin daily starting POD#1, TEDS/SCDS, PT/OT, CPM. A BLE duplex ultrasound was 
ordered and revealed a thrombus in the operative leg. Labs from POD#1 included INR 1.09, H/H 13/37. POD#2 
included INR 1.13, H/H 11/34. POD#3 included INR 1.09, H/H 11/31. POD #4 the INR was 1.15. He is discharged on 
POD#4 with PWB status on crutches x6 weeks. Meds include docusate sodium, warfarin, and hydrocodone with 
acetaminophen. A followup clinic appointment is scheduled in 2 weeks and a repeat US in 6 weeks. 

 
Overview: Osteoarthritis is the central loss of cartilage, and the peripheral build-up of cartilage and bone. Cartilage 
becomes yellowed and worn over articular surfaces. The synovium secrete excess synovial fluid, which creates 
inflamed, distended joint capsules. The bony outgrowths that formed are called osteophytes.  
  
L: What will the patient look like? 
Osteoarthritis occurs most frequently at the knee. You will see pathologic changes at the cartilage. The two main 
clinical manifestations are worsening pain and limitation of movement. Affected joings may also exhibit crepitus, mild 
tenderness, stiffness that increases with activity and decreases with rest, and possibly some joint enlargement. The 
pt may describe weight-bearing joints that “lock” or “give way.” New bone growth may be evident in the appearance 
of HEberden’s nodes (distal interphalangeal) and Bouchard’s nodes (proximal interphalangeal) 
 
A: What assessments will you make? 
Pain. Establish a history of deep-aching pain or grating pain during motion. Determine if the pain intensifies after 
activity and diminishes after rest. Assess ROM and strength. Ask if pt is taking meds, ask if pt feels stiff upon 
wakening. Establish a history of altered gait, contractures, limitations on movement. Determine if the pt has had a 
severe injury in the past, or worked in an occupation that may have put stress on the joint. Determine affect disease 
has on ADLs and emotional status. 
 
T: What tests will be ordered?  

o X-ray will show osteophytes and subchondral cysts. 
o Other tests are ordered to rule out RA and other diseases: rheumatoid factor, serum uric acid, serum 

albumin, MRI, serum calcium, analysis of synovial fluid. 
 

o T: What treatments will be provided? 
o Exercise and weight control 
o Rest during times of pain 
o Protect joints during activity (wear neoprene or elastic brace) 
o Low impact aerobic exercise such as walking, Tai Chi  
o Use contralateral cane during episodes of severe pain 
o Heat/cold applications (heat helps with stiffness, cold is good for inflammation after exercise or to relieve 

muscle spasms) 
o Relaxation strategies 
o Medication and or surgery (in this case, total knee athroplasty) 
o Ionized wrist bracelets help with pain 
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o Capsaicin cream several X a day (may burn initially) 
o Acetaminophen is drug of first choice. Also NSAIDS for inflammation, but only a minor component of OA. If 

given max acetaminophen dose and pain persists, give NSAIDs instead or in addition to acetaminophen. 
o Viscol supplementation: Hyaluronan is a polysaccharide in synovial fluid, and it can be administerered by 

intra-articular injection. This can produce a normal level of hyaluronan and synovial fluid. This helps restore 
the elastoviscocity and provides relief of arthritic pain.  

o Glucosamine and condroitin may not work for all, take weeks to show effects. Increases cartilage elasticity & 
repair. 

 
E: How will you educate the pt? 

o Pain management. Teach about meds and suggest non-pharmacological strategies such as relaxation, 
heat/cold, etc.. this will help decrease powerlessness. 

o Rest/activity balance. Achieve a healthy therapeutic mix of both rest and activity.  
o Nutrition and weight loss 
o Self-care strategies. Consult with OT to provide assistive devices to maintain independence. Maintain joints 

in neutral  
o position at rest to avoid contractures.  
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Knee Arthroplasty, reference pages 484-486. 
 
Overview: This procedure allows resurfacing of the arthritic joint through the use of metal and polyethylene 
prosthetic components. The surgeon attempts to recreate the motion of flexion, extension, rotation, abduction and 
adduction that may  have been lost with progressive arthritis.  
 
L: What will the pt look like after surgery? 

o Pt will have an incision on the midline of the knee that extends 5” from above the patella to 2-3”  below it.  
o Bulky pressure dressing. If on CPM, then a lighter dressing is used. Dressing on for 1-3 days post-op. 
o Surgical drain for approximately 2 days post op. 
o CPM.  
o Knee immobilizer may be ordered after CSM completed.  

 
A: What will you assess? 

o Standard post-op assessments (VS, drainage, pain, bowel sounds, I&O) 
o Assess that CPM is functional. 
o Neurovascular status q 4 hrs. 
o Assess both legs for color, capillary refill, pedal pulses, sensation, movement 
o Assess wound for signs of infection…can lead to thrombosis 
o Assess for ripping or tearing sensation, or feeling that something has given way…could mean patellar 

subluxation. 
 
T: What treatments will be ordered? 

o TEDS/SCDs to decrease blood clots 
o CPM: Moves knee slowly through range of motion, settings determined by MD. Machine is placed in 

abducted position on bed, initiated at 0-degreex extension, and 10-40 degrees of flexion. Settings are 
gradually increased to reach the goal of 90-degrees of flexion. May begin immediately after surgery…some 
may wait until evening of or next morning. Should be used 6-8 hours a day, and pt must be supine with HOB 
elevated no more than 15-degrees. 

o Knee immobilizer may be ordered after CSM completed. This promotes extension. Make sure it does not 
rub on heel or groin…and no pillows underneath the pt’s knee while in bed…this causes flexion 
contractures! 

o ROM exercises and stretching to increase knee flexion or extension 
o Isometric exercise to strengten quads, hamstrings and glutes. Also straight-leg raises 
o OOB to chair within 24 hours. Carefully support operative extremity when transferring. Coach client to push 

off from bed to stand in front of walker before gripping it. Pt with cemented-prosthesis is often ordered 
WBAT, but non-cemented are non-weight bearing or TTWB (toe touch weight bearing) Can gently flex or 
slightly elevate operative leg in chair.  

o Crutch walking can begin when pt has enough muscle strength to move operative leg without assistance.  
 

E: How will you educate the client? 
o Continue exercises at home and increase resistance of exercises each week as tolerated. 
o How to use crutches (see Pottery & Perry) 
o How to use home meds 

o Consistent limited intake of foods high in Vitamin K 
o Avoid IM injections and risky activities 
o No flossing, use soft toothbrush, shave with electric razor 
o Report signs of bleeding 
o Need to have INR checked regularly 
o Acetaminophen not to exceed 4 gm per day 
o R/T colace: increase bulk in diet, drink a lot of water, increase mobility 
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Thrombosis 
 

L: What will the pt look like? 
o Unilateral leg swelling 
o Erythema, warmth, tenderness 
o Pitting edema in one leg only 
o Pt complains of calf pain 

 
A: What assessments will you make? 

o NOT Homan’s Sign! 
o Take a pedal pulse to rule out arterial thrombosis 
o Take temp, pt may have a fever 
o Assess pt for signs of pulmonary embolism (sudden onset of chest pain, and inability to breath effectively) 
o Palpate over suspected vein. May feel like a cord or stiffness that extends upward. 

 
T: What tests will be ordered? 

o D-Dimer, measured by latex agglutination or by ELISA test. Levels elevated for 7 days when clots form. 
o CBC, including Platelet count 
o PT/INR, aPTT 
o BLE duplex ultrasound (shows blood flow, diamter of vessel and obstructions…gel is used) 
o Impedence plethysymogrphy (measures venous outflow) 

 
T: What treatments will be ordered? 

o Limit activity 
o tPA therapy or something to lyse the clot 
o Do not elevate leg! 
o Oxygen at the ready in case of PE 
o Would CPM be stopped? 
o What about TEDs/SCDs? 
o If tPA therapy does not work, an IVC filter can be placed.  

 
E: How will you educate the pt? 

o S&S of PE 
o Limit activity, don’t elevate leg 
o Importance of continuation of Warfarin therapy 
o Coping mechanisms, relaxation, guided imagery, therapeutic communication 

 

Reference Pre-Op POD #1 POD #2 POD#3 POD #4  
INR (0.9-1.2) 0.98 1.09 1.13 1.09 1.15 Not yet in therapeutic range 
aPTT (25-30) 24.9      
Na (135-145) 138      
Cl (98-108) 104      
BUN (8-20) 12      
Glucose (70-110) 91      
K (3.5-5.2) 4.9      
Creatinine (0.7-1.4) 0.9      
WBC (4.5-11) 6.7      
Hct (42-54%) 0.3% 7% 34% 31%  Why is it still dropping? 
Hgb (14-18) n/a 13 1

1 
1

1 
 Appears to have stabilized. Act 

when about 8 
PLT (140-400) 295      
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Meds 
o Vancoymycin binds to gram-positive bacterial cell walls. 
o Cefozalin is for bone and joint infections. 
o Hydromorphone is for pain. Will cause constipation.  
o Docusate sodium is Colace…for constipation 
o Warfarin is for prevention of DVTs. Needs to have INR checked regularly.  
o Hydrocodone is for pain. NTE 4mg acetaminophen per day.  
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Nursing Alert 
The pt must not adduct or flex 

the hip. This would cause 
subluxation or dislocation of the 

new joint. 
 

Signs of dislocation: shortened 
extremity, increasing 

discomfort and 
Inability to move joints. 

 

The Case #2 
EB is an 85 yo male with a 6 month history of dysphagia and a 30 pound weight loss over the last 6 weeks. While 
being worked up for this problem as an outpatient, he fell and broke his hip, requiring a hemiarthroplasty. He is 
transferred to a medical center where he will have the following diagnostic studies done: EUS, PET/CT scan, 
abdominal/pelvis CT with contrast,esophagogastroduodenoscopy, and staging laparoscopy with peritoneal biopsies 
in the diagnostic workup of his esophageal adenocarcinoma. Therapies will include: TPN, placement of a 
gastrostomy tube and an esophageal stent. He has a past medical history of smoking (1pack/day x 60 years), COPD, 
HTN, CHF, and a right temporal meningioma with seizures. Meds: felodipine, atenolol, lisinopril, lasix, alprazolam, 
carbamazepine, lovenox. 

 
Hemiarthroplasty: An arthroplasty restores joint movement and function. It relieves pain. It involves replacement of 
a bony joint structure by a prosthesis. A hemi-arthroplasty is replacement of the head of the femur only. Pre-op care 
includes infection control, skin prep and teaching. 

 
L: What will the pt look like after the procedure? 

o Patient will be supine 
o Leg is held in slight abduction via an abduction pillow. This prevents 

dislocation of the prosthesis. 
o Overhead trapeze will be present. 
o HOB not elevated more than 45-degrees, because any higher puts a strain 

on the hip joint and may cause dislocation. 
 
A: What assessments will you make? 

o Neurovascular q 2 hours for 8 hours, then q 8 hours (per Sutter) 
o Monitor for infection 
o Assess pain. Increased pain could be sign of dislocation, subluxation, 

avascular necrosis or infection. 
o Assess for complication of hetrotrophic ossification  
o Alkaline phosphatase may be elevated 
o Bone scan will show ossification 7-10 days earlier than X-ray 
o X-ray shows 3-4 weeks after onset 
o Swelling and increased temperature of the surgical site (differs from thrombophlebitis in that the swelling is 

more proximal with little or no foot/ankle edema. Thrombophlebitis would cause uniform swelling of the 
entire leg.  

o Monitor for avascular necrosis (dead bone). Will present as pain in the groin that radiates to the thigh or 
knee. Pain is usually worse when standing or walking. 

 
T: What tests will be ordered 

o Screen for infections 
o Pre-surgical function tets: 
o Cardiovascular fxn 
o Renal fxn 
o Hepatic fxn 
o Respiratory fxn 
o Heteotrophic ossification tests: 
o Bone scan or x-ray 

 
T: What treatments will be utilized post-op? 

o TEDs 
o Positioning: 

o Avoid adduction, use abduction pillow 

aPTT monitoring not 
 needed for Lovenox. 
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o Use two nurses to turn pt, while supporting operated hip securely in abducted position. The entire 
length of leg is supported by pillows. 

o Use overhead trapeze to assist with position changing.  
o Lie pt prone 2x day for 30-minutes. 

o Fracture bedpan is used. Instruct pt to not “bear down.” 
o Early ambulation (within 2 days post-op) 

o Short periods of standing (monitor for orthostatic hypotension) 
o Transfer OOB to chair via ambulation or walkers (depends on pt condition) 
o As pt stability improves, move to crutches or cane. 

o PT exercises…encourage pt to do them (prevents contractures and builds strength) 
o Self-help devices utilized such as hand rails, bar stool, raised toilet. 
o No injections in buttocks or thigh of operative side. 
 

E: How will you educate the pt? (see handout) 
o Avoid excessive hip adduction, rotation and flexion for 6 weeks.  
o Avoid sitting in low chairs (b/c this flexes hip more than 90-degress) 
o Keep knees apart, do not cross legs 
o Limit standing to 30-minutes at a time.  
o Avoid internal rotation of the hip. 
o No activities that place sudden stress on joint (jogging, lifting heavy loads, jumping, gaining weight) 
o No excessive bending or twisting.  
o Sleep with two pillows between the legs.  
o Lie prone two times daily for 30-minutes 
o Exercise program including ROM and isometric exercises of quads and glutes. Balance exercise with rest. 
o Bed to wheelchair transfer, without going beyond hip flexion limits of 45-degrees. Instruct pt to pivot on 

unaffected leg. 
o Non-weight bearing and partial-weight ambulation with ambulatory aid (walker, crutches). 
o Advise pt to notify future health care providers about the presence of a prosthetic joint. 
o Avoid MRI (prosthesis is metal) 
o Prosthesis may set off metal detectors…pt should carry ID card to explain this to security personnel. 
o Low impact exercise only (walking, golfing, dancing are OK) 

 
Esophogeal adenocarcinoma: The columnar epithelia changes are usually attributed to Barrett’s esophagus. 
Tumors can spread to lymph and other tissues early. Common distant sites are liver, lung, pleura and kidneys. 

 
L: What will the pt look like? 

o Dysphagia so the pt will show signs and complain of trouble swallowing 
o Malaise 
o Loss of appetite 

o Odynophagia (Pain on swallowing food and fluids, a symptom often due to disease of the esophagus.) 
o At risk for malnutrition, so weight loss is likely. 
o As the disease progresses, a feeding tube may be in place. 
 

A: How will you assess the pt? 
o Nutritional status r/t difficulty swallowing 
o Post-op considerations 
o Fluid, electrolyte balance 
o Assess stoma for signs of infection, dislodgment of tube 
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T: What tests and diagnostics will be ordered? 
o EUS: Esophageal Ultrasound combines an endoscopy and an ultrasound to obtain images and information 

about the digestive tract. The endoscope enters via mouth or rectum to show the digestive tract. The 
ultrasound uses sound waves to produce images of the organs and structures inside the body. This is the 
diagnostic test. 

o Esophagogastroduodenoscopy (EGD): Visualizes the lumen of the esophagus, stomach and duodenum. It 
is used to evaluate dysphagia, weight loss, upper abdominal pain. To prep the pt: 

o NPO 10 hours prior 
o Throat will be anesthetized via a spray (depresses gag reflex) 
o Remove dentures and eyewear 
o Remind pt that they will not be able to speak during the test, but will be able to breathe 
o Instruct pt to not bite down on endoscope.  
o Oral hygiene prior 
o Pt will be sedated and placed on endoscopy table in left lateral decubitus position.  
o Air is inserted to extend the upper GI tract for adequate visualization. 
o Biopsy can be performed at this time.  
o The procedure takes about  20-30 mins. 
o Throat may be sore afterwards 
o Withhold fluids until swallowing returns, 2-4 hours 
o Observe VS and safety precautions until sedatives have worn off.  
o Normal to have bloating, belching and flatulence post procedure. 

o CT determines the extent of the disease.  
o PET (Positron emission tomography) may be used to confirm the presence of the metastatic disease seen 

on CT. 
o CT with contrast is used to make organs, blood vessels and tissues more visible. Helps radiologist 

determine extent of diseased tissue.  
o Ask about allergies to shellfish or iodine 
o NPO 4 hours prior  
o Metallic taste in mouth 
o Drinks a lot of fluids afterwards 
o Presence of metal is an interfering factor.  

o Staging laparoscopy with peritoneal biopsy 
o Camera views abdominal and pelvic cavities. 
o Used to stage cancers and determine their resectability 
o Performed by a surgeon under general anesthesia 
o Blunt tipped needle inserted into peritoneal cavity. 
o 2-3 liters of CO2 are inserted in abdomen to promote visibility (CO2 is allowed to escape 

afterwards) 
o CO2 may cause discomfort under shoulder or ribs for 24 hours.  
o Bruising may occur around incision(s) 
o Incision is covered with a bandage. 
o Fever and chills may indicate bowel perforation (assess for bleeding, perforation) 
o Biopsy is used to test for cancer. 

 
T: What treatments will you provide? 

o TPN to maintain nutrition and to promote adequate nutrition prior to surgery (2-3 weeks prior) 
o HOB at least 30-degrees to prevent reflux 
o Reference parenteral nutrition module from N-15. 

o Gastronomy Tube is put in place via  a surgical procedure under general anesthesia. It is the conduit for 
long-term TPN. It allows for continued use of the GI tract which keeps it functional.  
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o Pre-op evaluation includes upper GI swallow study, pH probe (tests for reflux) and gastric emptying 
study (evaluates the time it takes for the stomach to empty…delayed emptying contributes to 
reflux.) 

o Disadvantages are tube migration, obstruction, stoma site complications. 
o Secure tube to prevent leakage (skin integrity issues) 
o For first 2-3 days, clean around tube 2-3 x a day.  

o Esophogeal Stent is placed under conscious sedation. An endoscope is inserted into the esophagus 
through the mouth. Balloon dilation may be needed to allow for the scope to pass. The stent is placed on a 
guidewire and guided into position. It is then opened at the obstructed area. Pt may feel mild tightness or 
discomfort, but should not feel pain. Stent is made of polyester or metal (nitinol) 

o Cancer treatments for esophageal carcinomas: 
o Radiation therapy 
o Photodynamic therapy (injection of a light-sensitive drug which kills cancer cells) 
o Chemotherapy 

 
E: How will you educate the pt? 

o Gastronomy Tube 
o Clean around tube with mild soap and water. 
o Keep dry when bathing for first 2-3 days. Showering ok after that! 
o Venting or burping the tube is needed if pt has a difficult time with gas.  
o Do not lift heavy items and do not participate in vigorous activity for 2-3 weeks post-op. 

o TPN  
o Don’t use old food (review Module notes) 

o Smoking cessation teaching 
 

Meds: 
o Felodipine: calcium-channel blocker for HTN or angina 
o Antenolol:  beta-blocker for HTN 
o Lisinopril:  ce-inhibitor for CHF 
o Lasix:  Diuretic for CHF and HTN 
o Alprazolam:  Treatment for anxiety 
o Carbamazepine:  Anti-convulsant for his seizures 
o Lovenox:  LMWH, an anti-coagulant (hip surgery has high risk of DVT). 

Injection sites are abdomen(avoid umbilicus) and “love handles”. Begin 
no sooner than 12 hours after surgery for hip replacement. 

 
 
 
 
 
 
 
 
 
 
 

Meningioma is a common 
benign tumor believed to 

originate in the arachnoid cells. 
They may become malignant, 
are slow growing and occur at 

any age. Seizures (local or 
generalized) are common with 
intracranial tumors, especially 
cerebral hemisphere tumors. 
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The Case #3 
OA is 58 yo, 5’ 1” and weighs 134 kg. PMH includes DM, HTN, and OSA. She is admitted for laproscopic Roux-en-Y 
gastric bypass. Preoperatively, a nuclear stress test was negative for myocardial ischemia. In OR, extensive 
adhesions required lysis and OR time was 10 hours. Intake and Output in the OR was 7liters/200ml. She required 
fluid boluses for BP on POD #1. By POD #3 SBP was as high as 210, she had SOB, chest pain, B-type Natriuretic 
Peptide 132, elevated troponin-I, and CXR showing pulmonary edema. She was given lasix and restarted on home 
meds of metoprolol, and diltiazam XR with lisinopril added. She stabilized, and other than difficulty with ambulation 
requiring a front wheel walker, was discharged with typical gastric bypass instructions and followup care. On POD #9 
she is readmitted with sudden onset N/V, abdominal pain and SOB. Labs include: Na 136, K 4.2, Cl 101, bicarb 28, 
BUN 6, creatinine 0.6, glucose 166, aPTT 24.7, INR 1.2. ECHO EF 65%, She will receive a PICC, a CT angiogram, a 
gastric tube, a duplex ultrasound, and a wound vac. Meds will include: nexium, oxycontin, oxycodone, lortab elixir, 
anzemet, metformin, effexor, glyburide, warfarin, heparin, insulin, colace. 
 
Gastric Bypass: The gastric bypass surgery reduces the stomach to the size of a walnut holding about an ounce of 
food. The duodenum is bypassed and food goes directly from stomach to jejunum. The majority of carbohydrate and 
protein digestion takes place in the duodenum and jejunum. Fat soluble vitamins are absorbed in the ileum so this 
will not be affected by the surgery. Surgery typically takes about 4 hours with typical stay 3-5 days.  
 
L:  What will the pt look like after surgery? 

o The pt will have up to 6 small incisions around the abdomen 
o Abdomen distended due to use of CO2 in surgery 
o Pt will probably have NG tube to keep stomach free of gastric juices so it can heal 
o Pt will also probably have a tube coming from the abdomen that is connected to the “old” stomach for 4-6 

weeks after surgery. 
 
A: What will you assess? 

o Assess for leaking around staple site.  
o Monitor PICC for signs of infiltration, phlebitis, redness, etc.. 

 
T: What tests and diagnostics will be ordered? 

o Nuclear stress test is done prior to surgery. It measures blood flow to the heart muscles at rest and during 
stress. It provides images in addition to the electrocardiograms. A radioactive substance is injected into the 
blood stream, and a special scanner creates images of the heart. Inadequate blood flow will show up as 
light spots.  

o Angiogram finds aneurysms, narrowing or blockage of a vessel, and/or if CAD is present and how bad it is. 
A catheter is inserted at femoral artery, femoral vein or just above the elbow and guided to the area to be 
studied.  

o Duplex ultrasound (shows blood flow, diamter of vessel and obstructions…gel is used) 
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Nursing Alert! 
NSAIDS are no-go 
after gastric bypass 
due to the damage 
they cause to the 

stomach. 

 

 
 
 
 
T: What treatments will be provided? 

o Standard post-op treatments, with high risk for DVT 
o NPO 1-3 days while stomach heals 
o Fluid bolus post-op is given to increase BP.  
o Meds 
o Diltiazam is a calcium-channel blocker for HTN, arrhythmia, angina pain 
o Lasix is for fluid overload and pulmonary edema 
o Metroprolol is a beta blocker for HTN 
o Lisinopril is an ace-inhibitor for HTN and reduces risk of death or development of CHF after MI 
o Nexium is a anti-ulcer agent 
o Oxycodone is an opioid analgesic for moderate to severe pain 
o Lortab Elixer is hydrocodone and acetaminophen for pain 
o Anzemet is for prevention of n/v 
o Metformin is an anti-diabetic 
o Effexor is an anti-depressant 
o Glyburide is an anti-diabetic 
o Warfarin is an anticoagulant (check INR) 
o Heparin is an anticoagulant (check aPTT) 
o Insulin is an anti-diabetic 
o Colace is a stool softener due to opioid and gastric surgery 
o PICC (peripherally inserted cutaneous catheter). A PICC can be left in for an extended period of time 

(longer than an IV).  
o Gastric tube is placed directly through the abdominal wall for long-term nutrition. (see module notes) 
o Wound vac hastens wound healing of open wounds. Presumably her laparascopy needed a bigger incision? 

 
E: How will you educate the pt? 

o Call physician if… 
o n/v last more than 4-6 hours 
o Post-op pain not relieved by pain meds 
o Fever greater than 101-degrees 
o Foul-smelling drainage 
o Shower daily ok 2 days after surgery; no bathing or swimming for 2 weeks. 
o Walk 4x a day 

Reference POD #3 POD #9  
BNP (<100) 132  100-300 means heart failure may be present 
Troponin-I Elevated  Damage to heart, including MI 
INR (0.9-1.2) 1.2  1.2 WNL…shouldn’t it be higher if she’s on warfarin?) 
aPTT (25-30)   24.7 Slightly low, but probably nothing to worry about 
Na (135-145)   136 WNL 
Cl (98-108)   101 WNL 
BUN (8-20)   6 Low…could be caused by malnutrition. 
Glucose (70-110)   166 High 
K (3.5-5.2)   4.2 WNL 
Creatinine (0.7-1.4)   0.6 Low…not sure why 
ECHO EF    65% Fine 
Bicarb (18-23)  28 High, likely caused by vomiting 
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o Do not lift anything weighing more than 10 pounds until after first post-op visit 
o No strenuous activity for 2 weeks 
o Use your right arm for support when changing position (stomach is on left!) 
o Take a vitamin supplement 
o Diet 
o Protein-based liquid diet for 2 weeks (saw on a surgeon’s website). Start with 30 mls every 15 minutes. No 

less than 60 grams of protein daily. 
o Aim for 64 oz water every day 
o Small meals frequently 
o Eating too much too fast may cause vomiting or intense pain under breastbone 
o Allow 10-15 minutes for stomach to empty between eating/drinking 
o Eat healthy (refer to dietician if needed). 
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The Case #4 
JJ is a 50 yo diabetic male admitted with altered mental status.  He was hospitalized 10 days ago for acute on 
chronic pancreatitis.  During that hospitalization he stated he usually took Lantus 25 units at bedtime, but he had 
hospital blood sugars into the 20’s while on Lantus 10 units at bedtime.  He was discharged on Lantus 5 units at 
bedtime, but was readmitted 2 days later with HHNK and a blood glucose in the 700s.  He was discharged yesterday 
with a regime of Lantus 25 units at bedtime and Novolog 6 units before meals.  This morning his brother found him 
unresponsive and called 911.  The EMS record shows a GCS of 6 and a blood sugar reading of “low”.  Unable to 
establish IV access, he received glucagon IM.  On arrival at the ER pupils were pinpoint.  He woke up slightly with 
narcan; his blood sugar was 218 after 50 ml of D50. He had a seizure.  His past medical history includes: chronic 
renal disease with failed kidney transplant now on dialysis, diabetes with last hemoglobin A1C 7.5, CAD s/p 
successful stents 6 months ago, CHF with EF 50% and tricuspid regurgitation, chronic pancreatitis possibly from 
CellCept, HTN, hepatitis C, cocaine abuse, smoker 1pack/day x 30 yrs, and medication non-compliance.  He drinks 
alcohol socially.  Usual medications include: Lipitor 10 mg at bedtime, metoprolol 100 mg BID, lisinopril 20 mg daily, 
hydralazine 25 mg QID, lasix 20 mg BID, imdur 30 mg daily, calcitrol 0.25 mg daily, folate 1 mg daily, colace 100 mg 
daily, renagel 800 mg TID, omeprazole 20 mg daily and pancrease 1 tab TIW.  He has no advanced directive and 
likely will not survive this hospitalization. 
 
 
Pancreatitis: Chronic pancreatitis is the persistence of pancreatic cellular damage after acute inflammation and 
dereased pancreatic endocrine and exocrine function. The most common cause is alcohol abuse. Chronic 
inflammation causes destrution of the sereting cells of the pancrease leading to maldigestion and malabsorption of 
protein and fat, and possibly diabetes mellitus if islet cells of the pancreas have been affected. As cels are replaced 
by fibrous tissue, obstruction of the pancreatic and common bile ducts and duodenum may result.  
 
L: What will the pt will look like? 

o The pt will have pain that will be continuous, intermittent. 
o Pain may be increased when supine and relieved upon sitting  
o Pain located in epigastrum or LUQ, frequently radiating to the bak 
o Attacks may last a few days, up to two weeks 
o Eating causes pain to increase  
o Vomiting, constipation, weight loss, anorexia 
o Malnourished d/t reduced enzyme secretion 
o Fever 
o Jaundice (bile duct can get blocked, guess that’s how it relates) 
o Hyperglycemic (Type 1 DM occurs in up to 1/3 of clients) 
o Abdominal distention with cramps and flatus 
o Radiography shows presence of scattered calcification through the pancreas 
o Frequently passing foul, fatty stools 

 
A: What will you assess? 

o Pain assessment (character, location, frequency, duration, precipitating and alleviating factors) 
o Nutritional status, history of weight loss, dietary habits 
o Assess for GI discomfort with meals 
o Assess for steatorrhea (fatty stools) and malabsorption 
o Assess for S&S of diabetes, check glucose levels 
o Assess current level of alcohol intake 

 
T: What tests will be ordered? 

o Abdominal X-Ray to determine calcification of pancreas 
o CT Scan identifies structural changes to pancreas 
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o ERCP defines ductal anatomy and localized complications such as pancreatic pseudocysts and ductal 
disruptions. 

o Labs ordered 
o Serum amylase and lipase 
o Fecal fat analysis determines need for pancreatic enzyme replacement 
o Bilirubin and alkaline phosphatase if biliary obstruction occurs 
o Secretin and cholecystokinin stimulatory test results would be abnormal 

 
T: How will you treat this pt? 

o Manage pain with non-opioid analgesics, step up to opioids if needed (no alcohol while taking) 
o Low-fat or moderate-fat diet relieves pain. Moderate diet includes 30% fat, 24% protein and 40% 

carbohydrates. 
o Abstinence from alcohol can also relieve pain 
o Improve nutritional status 
o Treat steatorrhea with pancreatic supplements  
o Pancreatic enzyme replacement with meals (protease and lipase)  
o Antacids (sodium bicarb) or H2-Receptor antagonists to prevent neutralization of enzyme supplements 
o Monitor I&O, and daily weight 
o Treat endocrine insufficiency with insulin therapy 
o Endoscopic placement of pancreatic stent to allow free flow of pancreatic juices through duct 
o Surgical interventions to reduce pain, restore drainage, correct structural abnormalities and manage 

complications. 
o Pancreaticojejunostomy: side-to-side anastomosis of pancreatic duct to jejunum to drain pancreatic 

secretions into jejunum.  
o Revision of sphinctor of ampulla by a sphincteroplasty. The sphinctor is sewn open to allow flow of 

pancreatic juices. 
o Drainage of pancreatic pseudocyst into nearby structors or by external drain 
o Whipple procedure (resection of part of the pancrease) or complete pancreatectomy. 
o Autotransplantation of islet cells 
o ERCP to remove stones and relieve pain. 

 
 E: How will you educate this pt? 

o Instruct pt proper administration of pancreatic enzymes: 
o Take just before or during meals 
o Do not crush or chew enteric coated tablets 
o Take with antacid or H2-receptor antagonist 
o Advise pt to monitor number and characteristics of stools. Report increased stools or food intolerance. 
o Diabetic teaching 
o Alcohol cessation teaching 
o Proper use of analgesics  
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Hyperglycemic hyperosmolar nonketotic coma (HHNK): This is a variant of diabetic ketoacidosis, characterized 
by extreme hyperglycemia, profound dehydration and mild or undetectable ketoniuria (this is what differentiates 
HHNK from diabetic ketoacidosis) and absence of acidosis. Hyperosmolarity is an increased concentration of plasma 
and elevated blood urea nitrogen levels. 
 
L: What will the pt look like? 
Early 

o Polyuria, dehydration (extreme thirst also) 
o Fatigue, malaise 
o N/V 
o Altered level of consciousness, confusion 

Late 
o Hypothermia 
o Muscle weakness 
o Seizures, stupor, coma 

 
A: How will you assess this pt? 

o Monitor glucose levels 
o Assess LOC 
o Assess for dehydration (skin turgor, flushing, dry mucous membrane) 
o Assess CV status for shock – rapid and thready pulse, cool extremities, hypotension, ECG changes 
o Interview family or others for precipitating events (management of DM, unusual events such as illness or 

trauma or chest pain).  
o I & O, daily weights 
o Loss may be 10% of total body weight due to dehydration 
o Monitor for electrolyte changes 
o Asses for S&S of hypokalema (fatigue, anorexia, n/v, muscle weakness, decreased bowel sounds, 

parasthesia, arrhythmias, flat T waves, ST-segment depression) 
o Assess pt’s ability to handle oral secretions r/t decreased LOC 
o Auscultate lung sounds frequently, especially when administering fluids b/c he has CHF.  

 
T: What labs and diagnostics will be ordered? 

o Glucose 
o Serum ketones are minimal to absent 
o U/A  
o Ketone bodies mild or undetectable 
o Glucose 
o Specfic gravity increased 
o Serum bicarbonate and pH are decreased due to metabolic acidosis 
o Serum sodium and potassium may be low, normal or high d/t fluid shifts and dehydration 
o BUN, creatinine, hemoglobin and hematocrit are elevated due to dehydration. 

 
T: How will you treat this patient? 

o Vigorous fluid replacement 
o Fluid administration will cause blood glucose levels to decrease rapidly, so dextrose is added to IV fluid 

when glucose reaches 250, to prevent hypoglycemia 
o Assess for signs of fluid overload and cerebral edema 
o Administer insulin  
o Given via an infusion pump, but at lower doses b/c client may be producing some insulin 
o Administer electrolytes  
o NS over 2 hour period, followed by hypotonic (0.45%) saline solution. 
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Report urine 
output of 
less than 

0.5ml/kg/hr 

o K, Cl, Na and Phosphates are administered 
o If pt becomes comatose, will need NG tube to prevent aspiration.  
o Prevent aspiration 
o Properly position pt (HOB elevated, or side-lying position if nausea present) 
o Suction as needed 
o NPO until able to swallow effectively 
o NG tube as needed 
o Monitor RR and breath sounds for signs of aspiration pneumonia 
o Oral care 
o Manage hypoglycemia 
o Assess risk for injury related to LOC, seizures, brain cell death 
o Assess for S&S of hypoglycemia (tachycardia, sweating, confusion, lack of coordination, slurred speech, 

shakiness, increased hunger) 
o Give a fast-acting carbohydrate (15-20g): 4 oz juice, 1 cup skim milk, three glucose tablets. 
o If during nighttime, give simple carbo and long-acting carbo w/ protein (milk) 
o Blood glucose re-tested in 15-30 mins 
o Treatment is repeated if glucose <100 (may need 2+ treatments for moderate hypoglycemia) 
o If unconscious give glucose IV or 1 IM or SC glucagon 
o Glucagon is slower than dextrose, and hypoglycemia often recurs.  
o Pt may experience n/v 
o Manage hyperglycemia 
o Dietary control with caloric restriction of carbohydrates and saturated fats 

to maintain ideal weight 
o Insulin therapy 
o Administer fluid and electrolytes 
o IV infusions of NS are started immediately (1000 ml is usual dose) 
o Follow by 2000-8000 ml over next 24 hours 
o If CV disease, administer fluids more slowly 
o Monitor tissue turgor, pulse rate, LOC, thirst, hematocrit, and OH. 
o Monitor for dehydration b/c it results in hypovolemic shock, uremia and acute tubular necrosis 
o Restore potassium balance  
o lowered pH in untreated ketoacidosis causes K to leave intracellular space, and hyperkalemia develops 
o When insulin is administered, K goes back in to the cell and hypokalemia develops 
o Asses urine output…don’t administer K to a client with low urine output! 
o Assess pt continuously for signs of hyperkalemia: bradycardia, cardiac arrest, weakness, flaccid paralysis 

and oliguria 
o Begin administration of K within 1-2 hours of starting insulin therapy, ensure that urine levels are adequate 
o Give bananas and orange juice  
o Monitor sodium and phosphate 
o Correct pH 
o Administer sodium bicarbonate to pts with a blood pH of 7.1 or less.  
o Monitor blood glucose every 30 minutes. When they approach 250, the insulin infusion should be reduced, 

and 5% dextrose should be added to prevent hypoglycemia. Maintain blood glucose at 250 for first 12-24 
hours. Fast correction of hyperglycemia can lead to cerebral edema, so monitor LOC. After reaching 250, 
monitor blood glucose every 1-2 hours until pt stabilizes.  

o Monitor urine ketone levels when glucose above 250.  
  
E: How will you educate the pt? 

o Review causes of HHNK 
o Diabetes management teaching 
o S&S of hyperglycemia and “sick-day” guidelines (pg 928 of Lippencott)  
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General and Q &A for this pt 
Meds 

o Lipitor for cholesterol (PO only) 
o Metoprolol for HTN (PO and IV) 
o Lisniopril is an ACEi for HTN and CHF (PO only) 
o Hydralazine for HTN (PO, IM, IV) 
o Imdur is a nitrate for angina (SL, PO…could switch to a topical if unconscious) 
o Calcitrol is for hypocalcemia in pts undergoing dialysis (PO, IV) 
o Folate is for anemia r/t kidney disease (PO, IM, IV, SC) 
o Colace is a stool softener (PO and Rectal) 
o Renagal is for reduction of serum phosphate levels in pts with hyperphosphatemia associated with end-

stage renal disease (PO only) 
o Omeprazole is an anti-ulcer agent (PO only) 
o Pancrease is pancreatic enzymes for his pancreatitis (PO only) 
o Narcan is an opioid antagoist, also used for refractory circulatory shock 

 
What things must be considered as the etiology of his alteration in mental status? 

o Low glucose levels cause decreased LOC as does hyperkalemia (K will shift out of the cell into the plasma). 
You will need to check glucose and electrolytes.  

o He  also could have fallen d/t hypoglycemia and bonked his head. You will want a CT scan to rule out any 
brain damage.  

o A stroke could cause alteration in mental status.  
o Cocaine? 
o Drunk? 

 
Respond to vital signs, assessment data and lab values. 

o RR 5: hold opioids, HOB up, administer O2, does this mean pt not compensating for acidosis, if so, correct 
underlying pH problem.  

o O2 sats 100% on 40% O2: Titrate down to achieve 95% O2 
o Pupils 6mm, with no rx to light: Call neurologist! 
o Seizures begin: Ensure pt safety, alert doc. 
o BP 80/40: Give fluids and meds to increase BP. Discontinue hypertension meds.  
o BP 142/90: continue with HTN meds 
o Creatinine 3.4- hold meds that require healthy kidney function. Half-life of meds extended  
o WBC 4k…the usual standard infection control precautions 
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Atelactasis Interventions 
 

Treat underlying cause, for 
example if client becomes hypoxic 

you would give O2. 
  

Maintain airway patency through 
postural drainage, chest 

physiogherapy and tracheal 
suctioning. 

 
If airway obstruction is causing it, 

do a bronchoscopy to remove 
material. 

 
Atelactasis S&S 

Diminshed breath sounds, 
crackles, low-grade fever, dull-

percussion and decrease in tactile 
fremitus, decresed chest 

movement in affected side.  
 

The Case #5 
AN is a 60 yo female with severe COPD and a 5 d hx of productive cough, fever and runny nose.  She called 911 
from home due to worsening SOB.   PMH includes: COPD, asthma, lung CA (s/p LLL resection 10 years ago).  She 
smokes 2 packs/day and has done so for 40 years.  She uses alcohol occasionally. Home meds: advair, combivant, 
theophylline.  She is 5’5” and weighs 180 pounds.  ER treatment includes continuous albuterol and atrovent, and 
single doses of decadron and magnesium.  To avoid endotracheal intubation and ventilatory support, she is placed 
on a BIPAP mask with inspiratory pressure of 12 cm H2O and expiratory pressure (continuous positive airway 
pressure) of 5 cm H2O.  Her code status is: full code, no intubation unless coding. She is admitted and started on 
ceftriaxone, azithromycin, solumedrol, heparin, and nexium.  Labs include: Na 138, K 4.1, Cl 97, HCO3 29, BUN 7, 
Creat 0.6, glucose 151, Hgb 14.7, Hct 44%, platelets 645, WBC 15.2  WBC differential: 77% neutrophils, 13% 
lymphocytes, 9% monocytes, 0.8% eosinophils, 0.2% basophils.  ABGs on 50% O2: PaO2 62, 88% saturation, 
PaCO2 92, HCO3 31, pH 7.14.  CXR: L pleural effusion, atelectasis bilateral bases.  Sputum culture: not run due to 
excessive oral contamination. 
 
 
COPD Etiology: COPD refers to several disorders (obstructive bronchitis, emphysema and asthma) whose clinical 
manifestations overlap and affect the  movement of air into and out of the lungs. COPD affects 11.4 million adults in 
the U.S., but it is estimated that this disease is wildly under-diagnosed, with as many as 24 million Americans 
affected. It is the fourth leading cause of death in our nation, and approximately 122,000 Americans die of this 
disease every year. Risk factors for COPD include smoking, air pollution, second-hand smoke, a history of childhood 
respiratory tract infections and heredity. Pathophysiology: COPD is a combination of the three diseases listed 
above. Chronic obstructive bronchitis is inflammation of the bronchi caused by inhaled irritants or infection. As a 
result, airways become edematous, excess mucus production occurs and cilia function decreases. The thick mucus 
and inflamed bronchi obstruct the airway, especially during expiration leading to reduced alveolar ventilation. 
Emphysema is caused by cigarette smoking or a deficiency of alpha1-protease 
inhibitor. In emphysema recurrent inflammation is associated with the release of 
proteolytic enzymes from lung cells. This causes irreversible enlargement of the air 
spaces distal to the terminal bronchioles. Enlargement of air spaces destroys the 
alveolar walls, which results in a breakdown of elasticity and loss of fibrous and 
muscle tissues, making the lungs less compliant. Asthma is also a chronic 
inflammatory response. When a pt is exposed to an allergen, immunoglobulin E is 
produced by B lymphocytes. The IgE antibodies attach to mast cells and basophils in 
the bronchial walls. As the mast cell empties it releases histamine, bradykinin and 
prostagalndins, all of which induce airway constriction (in an attempt to prevent 
inhalation of more allergen) and capillary dilation (leading to edema of the airway in 
an attempt to dilute the allergen and wash it away). As COPD progresses, pts have 
increasing difficulty clearing secretions, leading to a chronic productive cough, 
wheezing and dyspnea. The result is a severe V/Q imbalance that decreases arterial 
oxygenation. The pt has a diminished respiratory drive and hypoventilates. Chronic 
hypoxia causes the kidneys to produce erythopoeiten, which leads to polycythemia. 
S&S: barrel chest, pursed-lip breathing, chronic cough, wheezes, dyspnea, marked 
respiratory effort, decreased PaO2, increased PaCO2, abnormal V/Q, hypoxemia, 
cyanosis, weight loss, lower extremity edema. Complications: Pts with COPD often 
develop respiratory tract infections which can lead to pneumonia and even 
respiratory failure. Spontaneous pneumothorax can develop when an 
emphysematous bleb ruptures. Polycythemia occurs as the body attempts to adjust 
to decreased amounts of blood oxygen by increasing the production of oxygen-carrying red blood cells. This disease 
can lead to clogging of small blood vessels. Deep vein thrombosis can occur in pts who are polycythemic and/or 
immobile. Some pts who have COPD are  considered “CO2 retainers” and are oxygen sensitive. These pts must be 
closely monitored when receiving oxygen as it may depress their stimulus to breathe causing elevated CO2 levels 
and lethargy. COPD causes the heart to work harder leading to cor pulmonale (enlargement of the right ventricle).  
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L: What will the pt with COPD look like? 

o Upon entering the ER, she was short of breath. 
o Barrel chest is often evident in pts with COPD 
o Pursed-lip breathing 
o Marked WOB 
o She’ll have a chronic cough 
o You will hear wheezes 
o Lower extremity edema  
o This pt has a BIPAP mask. It is a Positive airway pressure (PAP) is a method of respiratory ventilation used 

primarily in the treatment of sleep apnea. It is also used for pts in respiratory failure, and in neonates. In 
these patients, PAP ventilation can prevent the need for endotracheal intubation, or allow earlier extubation. 
BiPAP (Bilevel Positive Airway Pressure) provides two levels of pressure:  Inspiratory Positive Airway 
Pressure (IPAP), and a lower Expiratory Positive Airway Pressure (EPAP) for easier  exhalation. 

 
A: What will you assess? 

o Lung sounds (this pt has atelactasis bilateral bases, so you’ll hear crackles) 
o Pulse Ox (her is 88% on 50% O2) 
o Respirations per minute 
o Smoking history (pack use is # of years x packs per day = 80 pack use history) 

 
T: What tests will be ordered? 

o ABGs on 50% O2 
o PaO2 = 62 (80-100), so this is low 
o PaCO2 = 92 (35-45), so this is very high 
o HCO3 = 31 (22-28), so this is high 
o pH = 7.14 (7.35-7.45), so she is acidotic 

o CXR 
 
T: What treatments will you provide: 

o High-Fowlers 
o Maintain adequate hydration 
o Coughing techniques (cascade cough is most productive) 
o Incentive Spirometer 
o Oral care q 2 hours 
o Switch to nasal canulla during meals 
o O2 (she is on BiPap) 
o Meds 
o Advair (used for management of COPD) 
o Combivant is a bronchodilator for COPD/Asthma 
o Theophylline is a bronchodilator 
o Albuterol is an adrenergic bronchodilator 
o Atrovent is bronchodilator, anticholinergic 
o Decadron is a corticosteroid  
o Magnesium is a bronchodilator  
o Solumedrol is a corticosteroid and immunosuppressant* 

 
E: How will you educate the pt (assuming she’s going home and not dead) 

o Eat small frequent meals that are high in protein 
o Avoid gas producing foods 
o Stop smoking 

Prophylactic Meds 
 

Heparin for prevention of DVT …she is 
hypercoagulable with a high PLT 

 
Nexium for prevention of gastric ulcers 
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Pleural effusion is accumulation of fluid in the pleural space. It is caused by increased systemic hydrostatic pressure 
(CHF), reduced capillary oncotic pressure (renal or liver failure), increased capillary permeability (infection or 
trauma), impaired lymphatic function (obstruction caused by tumor).  
 
L: What will the patient look like? 

o Lung expansion may be restricted 
o Pt may have SOB, primarily on exertion 
o Dry, non-productive cough (our pt has a productive cough) 

 
A: What will you assess? 

o Tactile fremitus may be decreased d/t consolidation 
o Percussion notes are dull or flat 
o Pain…it hurts! 

 
T: What tests and diagnostics will be done? 

o Thorecentesis (fluid is removed from lung to determine if transudate or exudates).  
o Transudates are substances that have passed through tissue surfaces into extracellur space…occurs in 

conditions where there is protein loss or low protein content, or increased hydrostatic pressure such as in 
heart failure. Low protein content signifies hypoalbumenia and this relates to cirrhosis, nephrosis. 

o Exudates are substances that have escaped blood vessels...incur in 
response to malignancies, infections or inflammatory processes 
(increase in capillary permeability). Lots of proteins and WBCs. 

o CHSTX OF PLEURAL FLUID 
o Red = hemorrhage, tumor, trauma or pulmonary embolism 
o Cyhlous (thick and white) = lymphatic obstruction d/t tumor or trauma 

to thoracic duct 
o Rich in cholesterol = tuberculosis or rheumatoid arthritis 
o Purulent w/ high WBC = empyema (must be drained! Infection must be 

treated! 
 

o WBC differential (her labs below) 
o WBC is 15.2 (indicating an infection) 
o Neutrophils 77% 
o Lymphocytes 13% 
o Monocytes 9% 
o Eosinophils 0.8% 
o Basophils 0.2% 

 
o RBC 
o Glucose (hers is 151) 
o pH (hers is 7.1) 

 
T: What treatments will be provided; 

o Chest tube: after the thorentesis, closed-chest drainage will suction is used to re-expand the lung rapidly 
and fill the pleural space.  

o If recurrent pleural effusion, will do a pleurectomy (stripping of parietal pleura away from visceral pleura, 
which promotes adhesion between the two layers)  

o and/or pleurodesis (adding sclerosing substance into the pleural space via a chest tube to create an 
inflammatory response which promotes adhesion).  

o Meds 

If pus is not drained, it will become 
thick and solidified, or loculated 
(containing cavities)…this is a 
condition called fibrothorax. 

 
Fibrothorax will restrict lung 

expansion and may require surgical 
intervention…this is decortication 
(removal of the restrictive mass of 

fibrin and inflammatory cells) 



 21 

o Ceftiaxone is a anti-infective 
o Azithromycin is an anti-infective 

 
E: How will you educate this patient? 
 
 
 
 
 
 
Big Picture Labs for this Patient 

o Na 138 WNL 
o K 4.1 WNL 
o Cl 97 WNL 
o HCO3 29 (high) 
o BUN 7 (10-20) low 
o Creatinine  0.6 (0.6-1.2) borderline 
o Glucose 151 (probably due to stress) 
o Hbg 14.7 (12-16) WNL 
o Hct 44% (37-47) WNL 
o PLT 645 (150-400) really high 
o WBCs WBC is 15.2 (indicating an infection) 
o Neutrophils 77% (55-70) This is a shift to the left…acute bacterial infection 
o Lymphocytes 13% (20-40) 
o Monocytes 9% 9 (2-8) 
o Eosinophils 0.8% (1-4) 
o Basophils 0.2% (0.5-1) 

 
o ABGs: PaO2 = 62 (80-100), so this is low 

  PaCO2 = 92 (35-45), so this is very high 
  HCO3 = 31 (22-28), so this is high 
  pH = 7.14 (7.35-7.45), so she is acidotic 
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Respiratory Acidosis is bad news. Reference page 179  
 
L: What will your patient look like? 

o Hypoventilation 
o Dyspnea 
o Anxiety 
o Confusion 
o S&S of hypercalcemia 
o S&S of hyperkalemia 
o S&S of hypochloremia 
o S&S of hypernatremia 

 
Severe imbalance 
o Hypotension 
o Papilledema 
o Seizures 
o Dysrhythmias 
o Muscle tremors 
o Lethargy 
o Coma 
o Hypoxemia 

 
A: What assessments will you make? 

o Take BP 
o I’m sure there are others and I probably just got tired…so I’ll leave some space 

 
 
 
 
 

 
T: What tests will be ordered? 
ABGs will show increased PaCO2 and decreasd pH.  
Serum labs will show hypercalcemia, hyperkalemia, hypochloremia, hypernatremia 
 
T: What treatments will be provided 
Treat the underlying problem! 
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The Case #6 
GW is a 60-year-old male with a PMH significant for war-related head injury with seizure disorder, possible multiple 
sclerosis, and recent onset Parkinson’s disease.  He presents with alteration in mental status.  HPI: Pt was in usual 
state of health living at a SNF, until 2-3 days PTA when he reported feeling persistently thirsty. This morning he was 
noted to be delirious and was brought by ambulance to the hospital. VS: T 40.1, P 150, R 19, BP 70 by palpation, O2 
sat. 96% on 2 liters.  ER labs: WBC 31k, Hct 42%, platelets 819k, Na 150, K 3.5, Cl 129, bicarb 21, BUN 42, 
creatinine 2.7, glucose 96, calcium 7.2, UA includes lg occult blood, 300mg/dl protein, pH 5.5, S/A = Neg/trace,nitrate 
negative, leuk. esterase large .  Out patient medications: Effexor, Plavix, Tylenol, Depakote, Sinemet.  ER course: IV 
fluid resuscitation with NS, Foley catheter inserted with return 2.1 liters dilute urine, admitted to hospital. Floor 
admission exam: Responsive to verbal, follows commands, palsied RUE and RLE, tremor LUE, lungs clear, no 
murmur/rub/gallop, abd soft/BS present, pulses WNL x 4 ext.  The patient was hospitalized for 5 days.  During 
hospitalization a renal ultrasound revealed bilateral hydronephrosis and a very thick bladder wall.  He was discharged 
to his SNF with a foley catheter and the following medications: amoxicillin 250mg po BID, effexor 75mg po bid, 
sinemet 25/250 mg 1 tab po BID, depakote 250 mg po BID, heparin 5000 units SQ BID, pepcid 20 mg po QD, colace 
100 mg po BID, flomax 0.4 mg po BID and proscar 5 mg po QID. 
 
Vital Signs on Admission 
Temp: 40.1 Celsius = 104 Fahrenheit which indicates systemic infection 
Pulse 150 
RR 19 
BP 70  is extremely low 
O2 sat on 2L is 96% 
 
Labs on Admission 
WBC 31k (5-10k) = severe infection! 
Hct 42% (42-54 males) = fine, but borderline low 
PLT 819k (140-400) = severe infection, lots of stress, chronic inflammation 
Na 150 (136-145) = hypernatremic (critical level is > 160) 
K 3.5 (3.5-5) = WNL, but on the low end. This will need to be watched closely 
Cl 129 (96-108) = critical value is >120. Caused by dehydration, resp alkalosis, renal disease, and others! 
Bicarb 21 (22-28) = a bit low 
BUN 42 (10-20) = high high high d/t renal disease, dehydration. 
Creatinine 2.7 (0.6-1.2) = high d/t kidney disease or urinary tract obstruction 
Glucose 96 (70-110) = WNL 
Calcium 7.2 (8.2-10.6) = WNL 
 
BPH is benign prostatic hyperplasia is non-malignant prostate cell growth that originates in the glandular cells and 
obstructs the urethral outlet. Results in bothersome lower urinary tract symptoms, UTI, hematuria.  Hypertrophy is an 
increase in the size of the organ and can lead to urethral obstruction. Increased resistance at the ureter causes the 
detrussor muscle to become overwhelmed to ensure bladder evacuation. This may result in a decrease in the force 
of the urinary stream and the feelings of incomplete bladder emptying.  Decompensation of the detrussor muscle may 
lead to an acute episode of urinary retention.  This condition is a medical emergency b/c uremia or bladder rupture 
and peritonitis will occur if the pressure is not relieved.  
 
L: What will the pt look like (related to BPH) 

o Bladder will be distended, suprapubic discomfort 
o Pt will complain of nocturia (if over 65) 
o Frequent daytime voiding 
o Urgency 
o Acute urinary retention 
o Pt may complain of no urine flow or leakage of urine (overflow urinary incontinence) 
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o Restlessness crescendo: as the bladder fills beyond physiologic capacity and approaches anatomic 
capacity, the pt will become very restless! 

 
A: What assessments will you make (related to BPH)? 

o Determine voiding pattern 
o Digital rectal exam to assess prostate size and to differentiate BPH and prostate enlargement caused by 

cancer or infection 
 
T: What tests/diagnostics will be ordered? 

o Uroflowmetry assess the void pattern and measures maximum and average flow rates. Uroflowmetry is a 
simple, diagnostic screening procedure used to calculate the flow rate of urine over time. The test is 
noninvasive (the skin is not pierced), and may be used to assess bladder and sphincter function. 
Uroflowmetry is performed by having a person urinate into a special funnel that is connected to a measuring 
instrument. The measuring instrument calculates the amount of urine, rate of flow in seconds, and length of 
time until completion of the void. This information is converted into a graph and interpreted by a physician. 
The information helps evaluate function of the lower urinary tract or help determine if there is an obstruction 
of normal urine outflow. During normal urination, the initial urine stream starts slowly but almost immediately 
speeds up until the bladder is nearly empty. The urine flow then slows again until the bladder is empty. In 
persons with a urinary tract obstruction, this pattern of flow is altered, and increases and decreases more 
gradually. The uroflowmeter graphs this information, taking into account the person’s gender and age. 
Depending on the results of the procedure, other tests may be recommended by your physician. 

o Test for residual urine: Man starts with a full bladder and voids into the toilet, emptying to the best of 
ability. Then you use a catheter or ultrasonography to determine residual urine. A maximum urinary flow of 
12 ml/sec or greater in a man age 55 years + greatly reduces the likelihood of urethral obstruction.  

o Ultrasound showed hydronephrosis. 

o Labs  
o UA to test for complications of BPH such as a UTI 
o Blood indicates infection or trauma (large amounts of occult blood) 
o Protein in the urine is indicative of pyelonphritis and nephrotic syndrome (300mg/dL) 
o pH 5.5 indicates a normal pH range for urine 

 
T: What treatments will be provided (related to BPH)? 

o Relax the prostate muscle and slow prostate growth with medication (proscar). 
o Relieve retention via an indwelling catheter left in place for 2-4 weeks to allow bladder to recover from injury. 

Once the foley is removed, the bladder is filled with sterile water and the pt voids. The voided amount is 
measured to test for residual. If they have residual, they’re going to be taught how to do in-and-out.  

o Men who are not candidates for surgery or in-and-out may need a long-term indwelling catheter.  
 

o E: Educate this client 
o Address sexual functioning. Show pt and partner picture of sexual organs and explain how an enlarged 

prostate affects functioning.  
o Teach about BPH. Make sure pt knows this is not the same as cancer. Be therapeutic.  

o Encourage fluids (30ml/kg/day) 
o Explain medications.  

 Discourage clients from taking meds that contain alpha-adrenergic agonists (cold meds 
and diet pills b/c they can cause a man to experience urinary retention). 

 No Benadryl b/c of anticholenergic properties (would relax the decompensated detrussor 
muscle and precipate acute urinary retention) 
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o Teach how to do in-and-out cath 
o Clean technique at home 
o Perform approximately q 8 hrs (check this, but probably depends on amount of residual) 
o Don’t force catheter (hold against sphincter and wait for sphincter to relax) 

o Teach pt when to seek medical attention 
o Flank pain, fever (signs of UTI or kidney infection) 
o Urinary retention (not voiding) 

 
Hydronephrosis is distention of the renal pelvis calices caused by an obstruction of normal urine flow. Causes of 
occlusion include tumor, prostate enlargement and scar tissue (our guy has prostate enlargement). The accumulating 
urine exerts pressure on the renal pelvis wall. At a low to moderate pressure, the kidney may dilate with no obvious 
loss of function. But over time, sustained or intermittent high pressure causes irreversible nephron destruction. 
Polynephritis is always a risk associated with this disease.  
 
L: What will the pt look like (related to hydronephrosis)? 

o Kidneys may be tender 
o What else??? 

 
 
 

 
A: What assessments will you make: 

o Daily weight 
o VS q 30 minutes for first 4 hours, then q 2 hours 
o I&O 
o Watch for manifestations of renal failure: 
o Oliguria (less than 30ml/hr) 
o Anorexia 
o Lethargy 
o Assess for hematuria (blood in urine) 
o Assess for dysuria (pain with urination) 

 
T:  What tests and diagnostics will be ordered? 

o Specific gravity of urine 
o Albumin and glucose of urine 
o Periodic serum electrolyte and glucose 
o Ultrasound 

 
T: Teatments for Hydronephrosis: 

o Relieve obstruction  
o May involve placement of a ureteral catheter or stent above the site of obstruction. Our pt received a Foley. 

Typically, surgery is required to relieve the obstruction.  
o Post obstruction diuresis can lead to electrolyte imbalance including dehydration. The kidney will gradually 

begin to concentrate urine appropriately.  
o A longer-term therapy is to get the prostate down to normal size via meds. 
o Hourly fluid replacement based on output (prevent dehydration) 
o Prevent or treat infection 

 
 
E: How will you educate the pt? 
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Parkinson’s Disease is a chronic, progressive, neurologic disorder that results from the loss of dopamine in the 
brain. It is estimated that about 1,500,000 Americans have Parkinson’s, with approximately 50,000 new cases 
diagnosed each year. Risk factors are age (incidence increases as one gets older), heredity (having one or more 
close relatives with the disease), male gender and exposure to toxins. Pathophysiolgy: Degenerative changes to 
the substantia nigra result in a lack of dopamine, a chemical substance that enables people to move normally and 
smoothly. Manifestations appear once cell loss in the substantia nigra reaches 80%. The cause of the cell 
degeneration itself is not known. As a result, the individual is unable to move normally, which has a significant impact 
on daily life. The individual will eventually need full assitance with ADLs. Signs and Symptoms:.  Complications: 
Pts with Parkinson’s can also experience depression, sleep problems, difficulty chewing and swallowing, urinary 
incontinence, urinary retention, constipation, sexual dysfunction, increased risk for falls. 
 
L: What will the pt look like (related to Parkinsons)? 
tremor at rest, rigidity, increased tone, stiffness in muscles at rest, bradykinesia leading to dragging one foot then a 
shuffling gait, flexed posture of neck, truck and limbs, loss of postural reflexes, freezing movement, mask-like face, 
low volume speech, monotone voice, drooling, fatigue, slowed gastric motility, mood disturbances, emotional stress 
 
A: What assessments will you make? 

o Assess for dysphagia prior to giving meals 
o tachycardia and hyperpnea are signs of Parkinsonian Crisis 
o Fall risk assessment 
o Ability to perform ADLs 

 
T: What tests/diagnostics will be performed? 
 
 
 
 
 
 
T: What treatments are provided? 

o Anticholinergics and antivirals…often takes several months for therapeutic response. Used to reduce tremor 
o L Dopa replaces dopamine. Takes 2-3 weeks to show therapeutic effects. When the daily dose of L-Dopa 

(which can cross the blood brain barrier) reaches the desired level, then the pt may have involuntary 
dyskinesias (jerky or writing movements especially over face, mouth and tongue.) Many pts prefer this state 
over being bradykinenetic (extremely slow movement).  

o Manage on-off response. Pt can go from being pretty asymptomatic to being highly symptomatic (rigidity 
and no movement) in a matter of 1-2 minutes. The off periods tend to occur 3-4 hours after a dose of anti-
Parkinsonian medication. A person with on-off response may be helped by temporarily shortening the time 
between doses, or increasing the total dosage.  

o Have pt rest in bed for 30 mins – 1 hr at the same time every day. This renews energy. 
o Anticipate increased length of time to perform ADLs and eat 
o Warming trays can be used to keep food appetizing during loooong meals 
o Provide rest periods during meal to decrease risk of aspiration (follow all aspiration risk guidelines0 
o Even if pt cannot move or respond, still speak to them with caring and respect.  

 
E: How will you educate the client? (See pg 1906 for lots of stuff!) 

o Increase fiber 
o Maintain fluid of 2L per day 
o Establish a regular bowel movement routine  
o Teach pt techniques to enhance voluntary movement.  
o ROM 
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o Good posture 
o Avoid flexion of neck and shoulders 
o Use a firm mattress 
o No pillow under head (to prevent flexion of the spine) 

 
 
Multiple Sclerosis is a progressive immunogenic viral disease that involves demyelination of nerves in the CNS. 
The myelin sheeth is essential for normal conduction of nerve impulses. MS causes slowing of nerve conduction and 
axonal destruction. Oligodedrocytes (which make up the sheet) are destroyed by inflammation, plaques cause 
scarring and destruction of the sheeth.  
 
L: What will the pt look like (related to MS)? 

o Weakness or tingling sensation 
o Parasthesia of one or more extremities (caused by involvement of cerebrum or spinal cord) 
o Vision loss from optic neurotis 
o Incoordination d/t cereballar involvement 
o Bowel and bladder dysfunction from spinal cord involvement 
o Bladder retention 
o Increased or decreased Detrussor muscle 
o Frequency 
o Loss of sensation 
o Incontinence 
o Fatigue is a common manifestation. Spasticity can reduce energy, inhibit motor control and interfere with 

self-care, sexuality, vocational responsibilities and recreation. Physical fatigue can be induced by even just 
a short walk. 

o Depressed 
 
A: What will you assess? 

o Inspect areas of numbness regularly to protect injury and development of pressure ulcers.  
o Keep skin dry 
o For wheelchair bound pt, use cushion that distributes pressure evenly 

 
T: What tests and diagnostics will be ordered? 

o MRI of brain and spinal cord to determine where plaques are located 
o Evoked potentials of the optic pathway and auditory system. This assesses the presence of slowed nerve 

conduction 
o CSF evaluation for oligoclonal banding 

 
T: What treatments will you provide? 

o Treat acute relapses 
o Use IV or oral corticosteroids 
o Treat exacerbations 
o Interferon has antiviral and immunoregulatory properties (betaseron, avonex) 
o Injected SubQ every other day 
o Polypeptide (copaxone) 
o Treat symptoms with medications (bladder dysfunction, constipation, fatigue, spasticity, tremor, 

dysesthesias (burning, prickling, stinging of skin), trigeminal neuralgia (horrible stabling pain and spasms 
around maxillary nerve) 

 
 
 

Care plan on 
page 1912 
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E: How will you educate this pt? 
 
 
 
 
 
 
 
 
 
Seizures can be caused by brain injury, brain tumor and infection (these are the general causes if over age 20). 
Penetrating head trauma is associated with up to 50% risk of development of epilepsy. When the intergrity of the 
neuronal cell membrane is altered, then the begins firing with increased frequency and amplitude.  When the intensity 
reaches the threshold, the neuronal firing spreads to adjacent neurons, resulting in seizure. Normally, excitatory 
messages from a single hypersensitive neuron in the cerebral cortex are modulated by deeper structures (like the 
thalamus and the brainstem), but in epilepsy, the bursts of electrical activity from the cortex are not modulated. 
Inhibitory neurons in the cortex, anterior thalamus and basal ganglia slow neuronal firing in normal physiology. Once 
inhibitory processes develop, or the epileptogenic neurons are exhausted, the seizure stops. The period of impaired 
consciousness after a seizure called the “postictal state” may be manifested as sleep, confusion or fatigue. Seizure 
activity increases the consumption of ATP and cerebral oxygen, so glucose is rapidly consumed. Cerebral blood flow 
is increased to compensate. If the seizure is ongoing, severe hypoxia and lactic acidosis may cause brain tissue 
destruction.  
 
L: What will this patient look like when he’s having a seizure? It depends on the type of seizure 

o Partial seizures with no loss of consciousness 
o Motor manifestations begin with convulsive movements in upper extremities that may spread to the whole 

limb and can involve changes in posture or spoken utterances 
o Somatosensory (symptoms depends on area) 

o numbness and tingling (parietal region) 
o see bright flashing lights (occipital region) 
o changes in speech or taste (posterior temporal area) 

o Autonomic 
o epigastric sensations 
o pallor, sweating, flushing 
o piloerection (goose bumps) 
o papillary dilation 
o tachycardia and tachypnea 

o Psychic (anterior temporal lobe) begin with an aura and then maybe a strange smell, noise or sensation 
May include a sense of rising in the epigastric region. Visual distortions or feelings of dejavu are common  

o Complex partial seizures  
o Those with automatisms includes purposeless, repetitive activities while in a dreamy state. 
o Lip smacking, picking at clothes, chewing 
o Can evolve into secondary generalized seizure 
o Electrical discharge start with a localized focus and then spread throughout brain creating 

unconsciousness. 
o General seizures involve the entire cortical surface 
o Absence seizure involve abrupt periods of staring or lapses of awareness 
o Myoclonic seizure involves sudden uncontrollable jerking movements. These seizures can s cause pt to fall. 

The pt will wake up confused. These often occur in the morning…pts complain of spilling coffee. 
o Clonic seizure involves a rhythmic muscular contraction and relaxation that lasts several minutes 



 29 

o Tonic seizure involves an abrupt increase in muscular tone and contraction and has autonomic 
manifestations. These seizures last from 30 seconds to several minutes. 

o Tonic clonic seizures are also known as grand mal seizures and are associated with epilepsy. In this type fo 
seizure an aura may or may not be present. It may involve a sudden loss of consciousness. As a whole, the 
entire tonic-clonic phase may last 2-5 minutes, and petechial hemorrhages may occur on face and neck. 

o In the tonic phase, the entire body becomes rigid. If the pt is standing or sitting they may fall stiffly to the 
floor and may utter a cry. The pt may become cyanotic as respirations are interrupted. At the end of this 
phase the pt breathes deeply and pupils will be dilated and fixed. The pt will have an increased pulse rate, 
tracheobronchial hypersecretion, increased sweating, and increased blood pressure. This phase lasts 10-20 
seconds. 

o In the clonic phase there will be a rhythmic jerky contraction and relaxation of all body muscles. The pt will 
be incontinent and my bite lips and tongue. There will also be excessive saliva, creates froth around lips 

o In the postictal phase, the client relaxes and remains unresponsive. This may last 30 minutes to several 
hours. This sleep may be followed by fatigue, depression, confusion, headache. Once the client wakes, he 
will have complete amnesia of the seizure episode, and may feel nauseated, stiff and sore. 

o Atonic seizures involve a total loss of muscle tone. The pt may briefly nod or fall to the floor and 
consciousness is impaired only briefly. 

 
A: What assessments will you make? 

o Airway..check to see that the pt is able to breathe 
o Safety: Check for items in the near vicinity that could harm pt if he falls or thrashes about 

 
T: What tests will be ordered? 
EEG is the major dx tool. It locates electrical discharges, establishes a diagnosis for epilepsy and identifies the type 
of seizure.  
 
T: What treatments will you provide? 

o Meds (depakote) 
o Ensure safety, most important that pt not hit their head or stop breathing. 
o Surgery is an option, but not relevant to this case. 

 
E: How will you educate the pt? 

o Teach pt to wear a medical alert ID card.  
o Teach pt to take meds consistently to maintain therapeutic blood levels 
o Notify MD if seizures not controlled by meds 
o Do not take over-the-counter meds without consulting pharmacist or MD 

 
Questions 
Q: Given labs and vitals, make a problem list and prioritize 

o BP 70  is extremely low. Treat with fluid replacement, pulse should drop as BP rises. BUN/Creatinine should 
also trend toward normal as fluids are replaced. Depending on the fluid we use, it will also correct the 
electrolyte imbalance 

o The high temp (40.1) could lead to seizures and other problems. I will want to get this fever down! 
o Deal with the infection!  
o WBC 31k (5-10k) = severe infection 
o PLT 819k (140-400) = severe infection, lots of stress, chronic inflammation 

 
Q: Administer meds correctly 

o Effexor: give with food, 2-3 divided doses 
o Plavis: give without regard to food, give once daily 
o Tylenol: not to exceed 4gm day 
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o Depakote: give with or immediately after meals, do not give with milk or carbonated beverages, give in 1-4 
divided doses 

o Sinemet: give food shortly after administration, wait 8 hours after last levadopa dose before switching pt to 
combined carbedopa and levadopa. Pt will be switching at some point.  

o Amoxicillan: administer around the clock, no regard to meals, finish meds completely 
o Pepcid: administer with meals or immediately after and at bedtime 
o Colace: give with a full glass of water or juice, 1-4 divided doses 
o Flomax: give 30 mins after same meal each day, caution for orthostatic hypotension 
o Proscar: no regard to meals 
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The Case #7 
EZ is a 67 yo female who developed a non-tender mass on her upper right thigh 18 months ago. She deferred 
treatment as she was without health insurance. She presented to the ER with seizure that was managed with 
phenytoin. Physical exam is significant for weakness (worse on the right). There is no pronator drift. Mental status 
exam 23/30 with points lost for recall, counting backwards and drawing pentagons. She admits to right sided 
numbness, fatigue, chills, decreased appetite and headache. She denies weight loss, vision disturbances and pain. 
Labs: Na 119, K 3, Cl 85, bicarb 25, BUN 7, creatinine 0.7, glucose 110, albumin 3.4, WBC 9.9, Hgb 11.2, platelets 
359k, UA (clear urine, specific gravity 1.102, ketones 40, trace leukocyte esterase). She is a 40 pack-year smoker, 
and does not use alcohol or other drugs. Xray of chest: no cardiopulmonary disease. Xray of right leg: no fracture. 
Head CT/MRI: 2-3 masses with vasogenic edem a(presumed metastatic melanoma). Bedside biopsy is planned for 
the thigh. Treatments will include: dexamethasone, phenytoin, lisinopril, heparin, whole brain radiation. VS: 36.7- 99- 
20 154/78, 100% on RA. 
 
 
What is going on with this pt? 
This pt likely has a cancerous mass in her right thigh which has metastasized to her brain.  Her mental status exam 
shows some problems, which one would expect with masses in the brain and edema. Also, her Na is low, which 
manifests as seizures and confusion (among other things). Her Na and K are both low, so it would be smart to figure 
out what’s causing that. She does have ketones in her urine which make me think she is diabetic but maybe doesn’t 
know it yet? If she’s diabetic, then she’d be urinating a lot and that could be the reason for the low Na and K, plus her 
glucose would probably be higher than 110.  A condition called “cerebral salt wasting syndrome” is seen with brain 
tumor, and can also be due to cirrhosis. Maybe she also has liver cancer? A low K could be caused by a renal 
producing tumor, so maybe she’s just covered in cancer? 
 
What are her problems? 

o Mass in right thigh (swollen lymph node, nodular melanoma, tumor?) 
o Seizures 
o Weakness, worse on right side 
o Mental status slightly altered 
o Right sided numbness 
o Fatigue 
o Chills 
o Decreased appetite 
o Headache 
o Low Na and K 
o Borderline high WBC 
o High specific gravity of the urine (she’s not diabetic, nephrotic syndrome, liver failure, adrenal insufficiency) 
o Ketones in the urine (she’s not diabetic, so is this due to pancreatic cancer, pancreatitis, another endocrine 

disorder, brain injury, stroke) 
o Trace leukocyte esterase 
o HTN (154/78) 
o Pulse 99 (borderline high) 
o Respirations 20 (borderline high) 

 
Stuff You May Not Know 
Vasogenic Edema surrounds many brain tumors, contributing to morbidity. The edema results from disruption of the 
blood brain barrier, allowing protein-rich fluid to accumulate in the extracellular space.  
 
Metastatic Melanoma is melanoma that has spread to other parts of the body by way of the bloodstream or the 
lymphatic system. A melanoma is a cancer that originates from melanocytes in the skin. 
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Brain Tumors are “space-occupying” lesions…they displace normal tissue. The tumor will compress brain tissue and 
alter blood flow leading to ischemia which can ultimately lead to necrosis. This would account for her stroke-like 
symptoms of right-sided weakness. Tumors can also irritate the surrounding tissue causing edema (vasogenic 
edema). This causes progressively increased ICP, which leads to herniation of the brain (that cannot be a good thing 
at all!). Tumors are classified as primary or secondary…hers is likely to be secondary in that it came from the leg.  
 
Radiation therapy is more effective when combined with hyperthermia. It is usually applied locally or regionally 
immediately after radiation…the sources are either ultrasound or microwave to provide the increase in heat. 
Interesting. The actual radiation part of the therapy usually only takes a few minutes…what takes so long is getting 
into the proper position. The usual dosage schedule is Monday-Friday. Treatment aids will be used and include 
shielding blocks, molds, masks, immobilization devices and compensators…not sure what a compensator is. 
 
L: What will this patient look like? 
If the pt is having seizures, they’ll be wearing a helmet. Ok, kidding. She will be showing some confusion and 
lethargy due to the low sodium. She will appear weak because of the low K. The fact that the weakness is more 
pronounced on the right tells me that the masses in her brain may likely be located on the left side.  
 
Her main manifestations will be related to the brain tumors. The manifestations may be nonspecific, caused by 
edema and increased ICP, or they may be specific and related to a particular anatomic location.  

o Mental status changes (decrease in LOC)…this can include lethargy, drowsiness, confusion, disorientation 
and personality changes 

o Headaches (she has ‘em!). they may be localized or generalized…usually are intermittent, increase in 
duration and may be intensified by a change in position or straining. Recurrent headaches in the morning 
that increase in frequency and severity may indicate an intracranial tumor. Need further assessment! 

o Nausea and vomiting. While this isn’t mentioned, it would certainly account for the low Na and K. This is 
believed to occur b/c of pressure on the medulla, where the “vomiting center” is found. As the pt’s headache 
increases in severity the nausea or vomiting occur. During the episode of emesis, the pt may hyperventilate 
which decreases swelling in the brain. After the vomiting episode, the pt may note that the headache is less 
severe.  

o Papilledema. Compression of the second cranial nerve (optic nerve) may result in papilledema. However, 
this pt does not have visual disturbances so I won’t go into detail on this. 

o Seizures (focal or generalized) are common in pts with intracranial tumors, especially cerebral hemisphere 
tumors. Partial seizures usually help localize tumor location.  

o Localized manifestations are usually caused by destruction, irritation or compression of the part of the brain 
where the tumor is located. Some of them are: 

o Focal weaknesses (hemiparesis) 
o Sensory disturbances, including anesthesia and parasthesia 
o Language disturbances 
o Coordination disturbances, such as a staggering gait 
o Visual disturbances, such as diplopia or visual field deficit (monopia) 
o Once this pt has started her radiation therapy, she will present with the following manifestations: 
o Fatigue and malaise 
o Skin erythema as soon as 2 weeks into treatment (could become permanently darkened) 
o Nausea, vomiting, diarrhea, esophagitis 
o Changes in taste, mucositis, dry mouth (oral effects could be extensive and permanent) 

 
 
A: What assessments will you make? 

o Assess for fall-risk related to weakness, sensory disturbances, coordination disturbances, visual 
disturbances and confusion. 

o Assess communication needs if pt has language disturbances 
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o Assess VS and signs of increased ICP 
o Assess cranial nerve function, LOC, mental status, affect, and behavior 
o Monitor for seizures  
o Assess level of pain on 0-10 scale 
o Monitor I&O  
o In regards to radiation therapy: 
o Assess skin and mucous membranes for adverse affects of radiation 
o Assess GI, respiratory and renal for signs of impaired fxn (would you do all of these even if she’s only 

getting radiation to her head? I guess so…) 
 

 
T: What tests will be ordered? 

o Her significant labs are as follows: 
o Na 119 
o K 3 
o Cl 85 
o Specific gravity 1.102 
o Ketones 40 
o Trace for leukocyte esterase 
o Her normal lab values are: bicarb 25, BUN 7, creatinine 0.7, glucose 110, albumin 3.4, WBC 9.9, PLT 359 
o CT/MRI shows 2-3 masses with vasogenic edema. 
o CSF cultures may also be taken to look for elevated CSF protein 

 
 
T: What treatments will be provided? 

o Seizure protocol in place (padded side rails, bed low, suction at bedside) 
o Provide analgesics around the clock for pain 
o Reduce risk of increased ICP 
o Maintain HOB 15-30 degrees  
o Position body without flexion of the head 
o Reduce hip flexion 
o Provide a darkened room or sunglasses if pt is photophobic 
o Prevent overhydration, which will worsen the edema 
o Initiate fall precautions 
o Initiate aspiration precautions if pt is dysphagic 
o Maintain oxygen and suction at bedside in case of aspiration 
o Related to radiation therapy: 
o Medicate for nausea prn 
o Pt will be given oxygen in multiple doses daily b/c cells must be adequately oxygenatd for the radiation to 

have its maximal killing effect.  
o Meds: 
o Dexamethasone is a corticosteroid used to treat cerebral edema, inflammation, and N/V (that last one is in 

pts undergoing chemotherapy, but I don’t think she’s doing chemo…just radiation.) It is available PO, IM, IV. 
It should be administered in the morning to coincide with the body’s normal secretion of cortisol. If given PO, 
give with meals to decrease GI upset. It’s duration of action is 72 hours, so it’s pretty long-acting and acts 
rapidly if given IM or IV. You will need to assess the pt for signs of adrenal insufficiency periodically 
throughout therapy, monitor I&O, observe pt for peripheral edema, and watch for changes in LOC r/t 
cerebral edema.  

o Phenytoin is for the treatment of grand mal and complex partial seizures. It is available PO and IV. If giving 
PO give with meals to decrease GI irritation. Shake liquid preparations well before pouring. This med can 
cause gingival hyperplasia so good dental hygiene is very important.  
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o Lisinopril is for HTN. It is an ace inhibitor and is available PO only.  
o Heparain is an anticoagulant…her PLTs were borderline high 
o If you were going to start IV therapy on her, what would you use? 
o Hyponatremic, hypokalemic, hypochloremic. Maybe something hypertonic like D5LR? What rate? 

 
 
 
E: How will you educate this pt? 
Related to radiation therapy; 

o Teach the pt to not apply lotions, ointments or cosmetics to the site of radiation unless prescribed 
o Discourage the pt form vigorous rubbing, friction or scratching b/c this can destroy skin cells.  
o Avoid wearing tight hats (no tight fitting clothing should be worn over the treatment field) 
o Protect the area from sunlight and extremes in temperature 
o Do not apply adhesive or other tapes to the skin 
o Avoid shaving the skin in the treatment field.  
o Use lukewarm water and mild soap when bathing 
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The Case #8 
GB is a 40 yo male who was hit by a drunk driver.  Injuries were: C 3-4 subluxation, R knee joint fracture, R femur 
fracture, R shoulder dislocation, and deep abrasions on his back.  He received an IM nail that became infected with 
cellulitis and a pustulant track.  He required several trips to the OR for debridments, but the nail was left in place.  He 
has a history of osteoarthritis for which he received a L knee replacement 2 years ago.  He owns a construction 
company and lives with his girlfriend and his 11 yo daughter.  Hct has been stable at 21%.  His wound grew MRSA 
and enterobacter.  Other cultures were negative.  Pain has been a significant problem when getting up to walk, but is 
well controlled in bed.  Current medications are: miconazole (topical), lovenox, oxycontin, prn oxycodone, prn IV 
dilaudid, FeSO4, ciprofloxacin, vancomycin, pepcid, senna, docusate and prn valium.  Speech Therapy preformed a 
cognitive evaluation and he was deemed appropriate for distant supervision.  He will be discharged to home 3 weeks 
after the initial injury with his PICC and wet to dry dressing changes. 

 
Stuff you May Not Know 
Intermedullary Rod/Nail: Intramedullary (IM) rods are used to align and stabilize 
fractures. IM rods are inserted into the bone marrow canal in the center of the long 
bones of the extremities (e.g. femur or tibia). One of the significant advantages of IM 
rods over other methods of fixation is IM rods share the load with the bone, rather that 
entirely support the bone. Because of this, patients are able to use the extremity more 
quickly. IM rods cannot be used for all fractures, and there are often associated 
complaints of pain and other symptoms at the site the IM rods are inserted. For this 
reason, a second operation may be needed to remove the IM device if you have 
painful symptoms. Otherwise, the IM nail can usually stay inside your bone forever. 
 
C3-C4 Subluxation: In simplest terms, a subluxation (a.k.a. Vertebral Subluxation) is 
when one or more of the bones of your spine (vertebrae) move out of position and create pressure on, or irritate 
spinal nerves. Spinal nerves are the nerves that come out from between each of the bones in your spine. This 
pressure or irritation on the nerves then causes those nerves to malfunction and interfere with the signals traveling 
over those nerves. A subluxation is considered a “partial dislocation” 

Pain will increase with movement. The pt can prevent future subluxation by strengthening the muscle. Depending on 
the losation of the subluxation, joint-restrictive support such as a shoulder harness may be useful. This pt’s 
subluxation is between C3-C4, and the dermatomes in this area are restricted to the neck and area directly above the 
clavicles in the front…in the back it is from the occiput to the mid neck.  
 
Enterobacter is a gram-negative anaerobic rod. 
 
A shoulder dislocation is when the head of the humerus loses contact with the scapula. Ligaments within the joint 
are torn and the joint becomes less stable, making the pt more prone to future dislocations.   
 
Road rash refers to abrasions caused by friction and layers of the skin being rubbed off. Ouch! It removes the 
epidermis and the dermis. Often little or no blood loss, but a great bit of pain b/c nerve endings are exposed.  
 
Cellultis is a skin infection usually caused by s. pyrogenes or s.aureus that extends into the dermis and 
subcutaneous tissues, causing deep, red erythema without shart borders, fever and possibly lymphagitis. As the 
pathogen invades the tissue (usually through a cut or some kind of wound), it overwhelms the defensive cells that 
normally contain inflammation and keep it localized. Instead, the inflammation progresses causing worsening of the 
disease. Cellulitis spreads widely through tissue spaces and can lead to gangrene, metastatic abcesses and sepsis if 
left untreated. Pts with cellulites will exhibit erythema and edema surrounding the initial wound, pain and warmth at 
the site, and fever. Risk factors for cellulites are diabetes, immunodeficiency, impaired circulation, neuropathy.  
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Osteomyelitis is a pyogenic infection of bone and surrounding tissues. It can be caused by bacteria, virus or fungus. 
S. aureaus is the most common. Delayed identification can cause chronic infection, pain, chronically draining 
sinuses, loss of function, amputation or death. It occurs most frequently in femur, tibia, sacrum and heals…often as a 
result of trauma. Susceptability increases with IV drug use, DM, immunocompromising diseases and blood stream 
infections. Can also develop in pressure ulcers.  
 
Infection in the long bones is accompanied by pain, redness or drainage. Lab studies and x-rays or bone scans are 
the Dx. Elevated ESR is common.  MRI can detect lesions within 24-72 hours. Advanced infections are dx by x-ray. 
Antiobiotics are often not effective against osteomyeletis. Surgery is performed to ensure effective debridement and 
drainage.  
 
Complications of Antiobiotic Therapy  

o Diarrhea would lead to fluid and electrolyte imbalances. Replace with IV therapy. 
o PICC line has potential of infection. Be careful! Monitor VS. Monitor IV site. 
o C-diff (mainly from the cipro). Not sure about prevention, would give other meds to treat. 
o Superinfection (I think these are usually fungal, but not sure) 

 
L: What will this patient look like? 

Related to subluxation/disclocation 
o Swelling around or below the joint is likely  
o Pt will be in severe pain at sites of injury 
Related to the shoulder dislocation 
o Arm held at the side, usually slightly away from the body with the forearm turned outward 
o There will be a loss of the normal rounded contour of the deltoid muscle 
o Pt will be unable to touch opposite shoulder 
Related to osteomyletis 
o Pain, redness or drainage at SOI 
Related to cellulites 
o red erythema without shart borders, fever and possibly lymphagitis.  
o erythema and edema surrounding the initial wound, pain and warmth at the site, and fever.  

 
A: How will you assess the pt? 

Related to subluxation complications,  you have to rule out possible other injuries such a strain, sprain, tear or 
Fx. Assess the pain level (will often increase with attempted movement).  
o Neurovascular status of the affected area must be assessed. The displaced bone may tear blood vessels 

and impede circulation, damage nerves or rupture ligaments or muscle attachments.  
o Spinal cord injury is a potential complication.  

o Assess ability to speak and swallow 
o Assess ability to cough 
o Monitor respiratory rate, depth, effort (pt may require intubaation) 
o Monitor heart rate and BP closely (loss of sympathetic innervation results in bradycardia and 

vasodilation. The pt will be hypotensive if injury is present) 
o Neurological assessments periodically 

o Related to the shoulder dislocation 
o Assess for pain.  
o Related to cellulites 
o Assess characteristics of wound, noting drainage color and odor 
o Asses for elevated body temperature 
o Identify signs of itching and scratching 

 
 



 37 

T: What tests will be ordered? 
Related to the bone injuries 
o X-Ray will be ordered to determine severity of injuries. (Subluxation does not often show up on X-ray) 
o MRI may show a subluxation, and is done if cord compression is suspected.  
o Related to the shoulder dislocation: 
o Once the shoulder is back in place, X-rays will be repeated to determine correct position and evaluate for 

other injuries. 
Related to osteomyeltis 
o Lab studies and x-rays or bone scans are the Dx.  
o Elevated ESR (erythrocyte sedimentation rate) is common. This is a measurement of inflammation. 
o MRI can detect lesions that have occurred within 24-72 hours (new infections).  
o Advanced infections are Dx by X-ray (old, chronic infections) 
Related to cellulitis 
o WBC will be high 
o Cuture wound… it would show what is growing 

 
T: What treatments will be provided? 

o Related to the cervical subluxation: 
o Immediate reduction is preferred before inflammation and spasm can become significant.  
o Analgesics and muscle relaxants to relieve pain and prevent spasm. 
o A C-Collar will be applied immediately to immobilize his neck (watch for pressure sores) 
o If pt is hypotensive, avoid raising HOB  
o If pt is not able to cough, have suction at the ready 
o If pt is unable to breathe, will need to be intubated.  

o Related to shoulder dislocation 
o The dislocation is reduced in the field or in the ER…this mean that it will be ‘popped’ back into 

place. Doing so early on may prevent muscles from going into spasm and causing other injuries. If 
this happens in the ER, the pt will receive anesthesia for the procedure (IV sedation or a local 
injection of novicaine).  

o Shoulder sling to immobilize and rest the joint for approximately two weeks. 
o Antinflammatory medications and corticodsteroids.  
o Isometric contractions and weight-bearing through the limbs will be prescribed by PT.  

o Related to road rash 
o Clean the wound with mild soap and water 
o Remove dirt and debris from the wound 
o Irrigate the area with sodium chloride (NS)  
o Can use clean gauze to gently scrub the area 
o Cover with an antibiotic ointment and a semi-permeable dressing to protect (possibly Tegaderm) 
o Dressings should be changed every few days. Keep wound moist until healed. 

o Related to osteomyelitis 
o Surgery is initially performed to debride, allow for adequate drainage, eliminate dead space and 

ensure adequate soft tissue coverage 
o Abx work after surgical preparation 

 High doses of parenteral abx administered for 4-8 weeks, to achieve bactericidal level in 
bone tissue.  

 Oral abx are continued for 4-8 weeks afterwards.  
 Bone scans and ESR done periodically to evaluate therapy. 

o Draining wound are packed with gauze 
o Hyperbaric oxygen therapy has been used to kill the bacteria 
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o Related to cellulitis 
o Antibiotics 
o Clean skin with NS 
o Initiate pressure-relieving devices to improve circulation 
o Control pain 
o Use soaks to reduce edema and inflammation 
o Prevent cross-contamination (handwashing, pillow tent, careful handling of soiled linens) 
o Dressing for cellulites is wet-to-moist. If the dressing dries, moisten with NS before removal to 

protect new granulation tissue. 
o Related to isolation precautions 

o Contact precautions…gown, gloves, mask when changing dressings. If this patient had to have 
roommate, you’d place someone who also has MRSA.  

o Related to immobility 
o Constipation: give docusate, encourage fluids, high fiber diet 
o ROM 
o Deep breathe and cough to prevent atelactesis and pneumonia 
o Prevent pressure ulcer by changing position, using pressure-reducing mattress, getting OOB as 

soon as possible after surgery 
o Meds 

o Miconazole treats fungal infections. This is a topical med that is applied twice a day. You will want 
to avoid the use of occlusive dressings unless directed so by the physician. 

o Lovenox 
o Oxycontin is for moderate to severe pain. It is available PO and rectally. If giving PO, give with food 

or milk to minimize GI upset. Can lead to physical and psychological dependence. The prn 
oxycodone is for breakthrough pain. 

o Dilaudid IV prn is for pain. Assess BP, P, RR before and periodically during therapy. 
o FeSO4 is Iron Sulfate. Used to prevent or treat anemia. It is available PO and is most affective if 

given 1 hour before or 2 hours after meals. Avoid antacids, eggs, coffee, tea, dairy products, or 
whole-grain breads within 1 hour of administration. Stools may become dark green or black.  

o Ciprofloxacin is an anti-infective. AE include sensitivity to sunlight, so make sure pt wears 
sunglasses and protective clothing. May alter sense of taste, so keep an eye on nutrition, 
assessing for changes in food preferences and appetite. Pt may experience pain, swelling of a 
tendon or weakness, or loss of use of a joint area…must contact MD if this happens! Pt needs to 
avoid large amounts of food or drink that have caffeine.  

o Vancomycin is an anti-infective used to treat potentially life-threatening infections (mainly for 
osteomyelitis in this case). Just watch for phlebitis and nephrotoxicity.  

o Pepcid is for prevention of stress ulcers.  
o Senna is Ex-Lax…a laxative. May take up to 24 hours to work. 
o Docusate is colace…a stool softener.  
o Valium prn is for anxiety.  

 
E: How will you educate this pt? 

o Teach pt or caregiver about causes of tissue integrity impairment 
o Instruct in proper wound care 
o Teach the pt or caregiver signs and symptoms of infection and when to notify nurse or MD 
o Teach pain control measures 
o Teach pt how to crutch walk 
o Teach pt how to avoid spread of infection 
o Wash hands before after contact, use towels to dry hands only once 
o Wear gloves if coming into contact with body fluids 
o Change linens if soiled and routinely; clean environment routinely 
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Responding to hypothetical vitals, labs and assessment findings! 
o No pulse in right foot: Assess for sensation and movement, capillary refill, temperature and color of 

extremity. Probably a bad problem and will need to tell DOC, and prep pt for surgery.  
o On POD#1, temp is 38…could be infection and could be atalactesis. Have pt deep breath using IS. Check 

WBCs for infection.  
o On POD#3, pain is 10/10. Assess location and quality of pain. Administer pain medications. Has pt not been 

using PCA properly? Has pt asked for pain meds appropriately. Once he feels better, teach. 
o On POD#4, WBC is 22k with 80% neutrophils and 15% leukocytes. If the neutrophils are bands, this means 

a NEW infection.  
o On POD#7, no BM yet. Assess abdomen. Give enema. Reassess. Listen for bowel sounds…if obstruction 

suspected, do a CT scan. Try to get him moving!!! Control pain so he can get up and around. Keep NPO. 
o On POD #14, the crit falls from 22% to 19% after debridement in the OR. We would want to watch this and 

probably act around 17%. 
 
 

Internal Fixation vs Cast Internal fixation is the use of screws, plates, pins, wires or nails to maintain alignment. 
Internal fixation provides immobilization and helps prevent deformity, but it is not a substitute for bone healing. If 
proper healing fails to occur, the internal fixation device may actually loosen or break as a result of stress.  
 
Disadvantages of internal fixation are: 

o Infection 
o The device can become coated with biofilms where bacteria can live 

 
Advantages of internal fixation: 
 
 
 
 
The cast provides immobilization only and has these disadvantages: 

o Compartment syndrome 
o Fat embolism leading to respiratory distress 
o Deep vein thrombosis 
o Infection around the wound will not be noticed as readily 

 
Advantages of cast: 
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The Case #9 
RJ is a 38 yo Spanish speaking otherwise healthy male with a 2 year history of mild abdominal pain without 
constipation, diarrhea, or bleeding. Having no health insurance, he self treated for diverticulosis and then for 
diverticulitis. Last month he had a colonoscopy that revealed familial adenomatous polyposis. He was admitted for 
elective total colectomy with J-pouch and ileostomy. Postoperatively, pain was controlled with an epidural catheter at 
T 10-11containing bupivacaine and hydromorphone. He was NPO until day 5 when bowel sounds returned, his 
abdomen was soft and a diet was started. Postop day #10, he had no bowel sounds, was distended, febrile and had 
nausea and vomiting. A Gastrografin study via the mucus fistula showed presacral extraluminal spillage of dye 
consistent with an abcess, and a drain was placed. He is on TPN via a PICC, and is receiving ampicillin and 
metronidazole. He got a single dose of Vitamin K. He is tolerating a clear liquid diet. Three weeks after his original 
surgery, he is ready for discharge and needs teaching for the PICC, TPN, IV antibiotics, blood sugar checks and 
sliding scale insulin coverage. 

 
What’s going on with this pt? 
This pt recently had a J-pouch surgery and now has an infection (abcess). He is unable to take nutrition, so he is on 
the TPN while his new “bowel” rests. Once the bowel is healed, the stoma will be taken down and he will have normal 
bowel function. Because of the abcess situation, we’re not sure if his ostomy is going to be reversed, or if he’s going 
to be on TPN forever…what’s going on? 
 
Stuff you may not know 
Familial adenomatous polypsis is an inherited condition in which hundreds to thousands of polyps form mainly in 
the epithelium of the large intestine between the ages of 7-36. The polyps start out benign, but they will turn 
malignant and cause colon cancer if not treated. S&S include blood in the stool, and many pts are anemic due to 
bleeding. If malignancy develops they may present with weight loss, altered bowel habit or even metastasis to the 
liver or other organs. Other signs that may point indicate FAP are pigmented lesions of the retina, jaw cysts, 
sebaceous cysts and osteomata. The disease is considered an autosomal dominant disease, meaning only one copy 
of the abnormal gene is necessary to cause disease in the children.  
 
Diverticulosis is the condition of having diverticula in the colon, which are outpocketings of the colonic mucosa. It is 
caused by increased pressure within the lumen of the colon. Can be caused by low-fiber diet and dehydration.  
 
Diverticulitis occurs when the pouches become inflamed or infected. The colon can become infected with craters of 
food stuck inside, which causes abdominal pain.  
 
J-pouch procedure involves removing rectal mucosa and colon. An ileo-anal reservoir is created in the anal canal, 
and a temporary loop ileostomy is formed until the pouch heals. After healing, in 2-3 months, the ileostomy is 
reversed so that the stool goes into the reservoir.  
 
L: What will the pt look like? 
Related to familial adenomatous polypsis: 

o Pt may report blood in the stool 
o Pt may be anemic 
o Pt may have dental anomalies 
o Pt may have congenital hypertrophy of the retinal pigment epithelium  
o Pt may have soft tissue tumors 

 
After the surgery: 

o Most pts will have a temporary loop ileostomy after surgery. The distal end secrets mucus, and the proximal 
end secretes effluent, which will be liquid and caustic.  

o Pt may have an NG tube to remove gases and fluids that increase intestinal distention.  
o Pt will have a drain d/t the abscess that formed 
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A: What assessments will you make: 
After the surgery 

o Assess bowel sounds after surgery, keep pt NPO until sounds return. As bowel sounds return, clamp NG 
tube and give ice chips and water.  

o Assess return of flatus (indicates return of peristalsis) 
o Assess for pain 
o Assess for distention, bloating, nausea, vomiting, and return of appetite.  
o Monitor the stoma. Make sure there is no pressure on the stoma, note the color frequently…if the stoma 

becomes pale, dusky or cyanotic notify the MD. If dark purple or black this is a sign of necrosis…VERY 
URGENT!  

o Monitor for intestinal obstruction (this is the most common complication).  
o Anorexia 
o Abdominal cramps 
o Absence of ileostomy drainage 
o Foul, brown watery discharge in the pouch 
o Visible peristalsis  

Related to TPN 
o Allergies will be noticeable within 30 minutes of administration 
o Monitor BS q 6 hours, then daily when stable 
o Monitor electrolytes daily during TPN 
o Monitor VS q 8 hours (mainly temp) for signs of infection 
o Daily weights 
o Monitor the infusion rate every 4 hours 
o I&O  

 
T: What tests will be ordered? 

o Diagnosis relies on clinical findings by colonoscopy. Pt will be sedated and a camera inserted in the rectum. 
Not pleasant! Pt lies on his side with knees drawn up into chest. 

o Molecular genetic testing 
o Gastrogafin study is a palatable lemon-flavored, water-soluble iodinated radiopaque contrast medium. The 

contrast dye is inserted through the mucus opening so that abnormalities can be seen.   
 
T: What treatments will be provided? 
After the surgery 

o Possibly an NG tube. Clamp when bowel sounds return and give ice chips and water. If tolerated for 24 
hours, then you can remove the NG tube and put pt on clear liquid diet.  

o TPN is utilized to promote wound healing and improve the outcome of the surgery. It allows the gut and 
operative area to rest.  

o Complications include misplaced and occluded access devices. An X-ray will determine that the access 
device is placed properly.  

o Start the TPN rate slowly, checking electrolytes frequently. Monitor BS q 6 hours, and when BS level is 
within range for 24 hours after pt has reached maximum rate, then you can monitor daily. 

o TPN can hang for 4 hours if open system, 24 hours if closed system. Change tubing on an open system q 
24 hours.  

o PICC lines are inserted into a peripheral vein and then threaded into subclavean vein…may be used for 
months at a time, and is the line of choice when the pt needs access for more than 5 days. (ask about 
osmolarity of TPN and other fluids)  

o Flush the PICC line with 2-3ml NS daily. Report difficulty with flushing…this could mean an occlusion (clot or 
precipitant) 

o Wear a mask when changing the dressing at the PICC (I don’t think we do this). Transparant dressing 
changed via sterile technique every 3-7 days.  
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o Epidural catheter at T-10 (recall that there are 12 thoracic vertebrae). T-10 to T-11 is around the area of the 
diaphragm, so we should watch for breathing issues.  

o Bupivicaine is a local anesthetic can cause seizures and CV collapse as a side effect.  
o Hydromorphone is an opioid.  

o Other meds 
o Ampicillin is an anti-infective that is used to treat soft-tissue infections.  
o Metronidazole treats anaerobic infections. Can be given PO and IV. Flagyl IV RTU is prediluted 

and ready to use…do not refrigerate. Premixed infusions are stalbe for 30 days at room 
temperature. May cause dizziness or lightheadness…pt should not drive! Medication may cause a 
metallic taste in the mouth. Medication may cause urine to turn dark. 

o Vitamin K is for prevention and treatment of hypoprothrombobinemia, which may be associated 
with prolonged parenteral nutrition. Monitor for frank and occult bleeding. Monitor pulse and blood 
pressure frequently, notifying physician if signs of hemorrhage develop.  

 
E: How will you educate the patient? 
Related to the PICC (see handout) 
 
Related to TPN 

o Home TPN is a complicated infusion therapy that must be integrated into the daily life of the patient and his 
or her family. A dietitian and members of a nutritional support team should participate in the discharge 
planning. In most cases, TPN is run as a cyclic rather than continuous infusion at home. The infusion 
usually is run during the night to give the patient daytime "freedom" from the infusion and pump. 

o Cyclic TPN may also offer physiologic benefits, such as better liver tolerance. Ideally, the TPN infusion is 
adjusted to the desired cycle during the hospitalization. Because the total volume is administered during a 
shorter time period, the patient is monitored for fluid volume, glucose, and electrolyte balance during the 
conversion. The patient and family should give input on the best times to run the infusion at home; for 
example, a 12-hour infusion may be run from 7 pm to 7 am, or any other 12-hour period that fits their 
lifestyle. 

o As the patient adjusts to TPN at home, daily self monitoring is important. Patients should be taught to 
monitor their weight, intake and output, temperature, and glucose levels.[1] Teaching patients this process 
during their hospitalization will make the home transition less stressful. When the patient is less anxious and 
better prepared, the home care nurse can focus more on necessary technical skills, such as preparing the 
infusion solution, adding vitamins and other additives to the solution, and running and troubleshooting the 
infusion pump. Current practice guidelines for home nutritional support clearly recommend that the 
education process begin before hospital discharge.[1] 

o Nutritional goals should be established and communicated to the home care agency. The plan for routine 
biochemical monitoring is also established prior to discharge. Recommendations from the American Society 
for Parenteral and Enteral Nutrition include[2]: 

o Monitor weekly until stable: serum glucose; electrolytes including magnesium and phosphorus; BUN; serum 
creatinine;  

o Monitor monthly: CBC; serum proteins; serum triglycerides every month for 3 months; serum glucose; 
electrolytes including calcium, magnesium, and phosphorus; BUN; serum creatinine 

 
Related to BS checks 

o TPN causes high blood sugar.  
Teach pt to recognize S&S of hypo- and hyperglycemia 
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Related to IV antibiotics 

o Teach pt how to do the procedure 
o Teach pt S&S of phlebitis and infiltration 
o Teach pt S&S of superinfection 
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The Case #12 
SF is a 23 yo female with lupus who presents with N/V and abdominal pain of 1 week’s duration.  Over the last 3 
weeks she has been increasingly fatigued and c/o headaches.  She has thrombocytopenia with schistocytes. Her 
creatinine is 3.8.  She is admitted for TTP/HUS for which she will receive steroids, plasma exchange and blood 
transfusions.  The nephrology service would like to do a kidney biopsy. She probably has a UTI which may have 
exacerbated the lupus with the TTP and renal failure.  Labs include: WBC 6.5, Hct 19.9%, platelets 32k, LDH 886, Na 
136, K 5.0, Cl 113, bicarb 18, BUN 38, glucose 81.  All complement tests were low: complement C3 = 45, C4 <2, 
CH50 = 44. UA showed orange urine with 3+ blood, positive urobilinogen, and moderate bacteria,  VS:  99.6-116-20 
229/154.  Meds for this case: ferrous sulfate, plaquenil, prednisone, cozaar, protonix, labetolol, folic acid, 
fenoldopam, clonidine, cytoxan and ciprofloxacin.  The patient is single with 2 daughters. 
 
What’s going on with this pt? 
This patient has lupus, which is an autoimmune disease that causes inflammation throughout the body’s tissues. One 
of these tissues is the blood vessels and when BVs become inflamed, causing platelets to stick (leading to fewer 
platelets floating around in the bloodstream, so she’s going to have low PLT count). The sticky platelets cause the 
TTP/HUS disorder. The schistocytes are basically funky-shaped RBC that I imagine behaves kind of like sickle cell 
anemia in where the RBCs can’t fit through the capillaries leading to tissue ischemia. Her Hct is really low, as are her 
PLTs. Her LDH is super super high and K is borderline high…will need to watch this. Chloride is also high and BUN 
is really high as well (if it’s just the BUN that’s high and not creatinine then she’s dehydrated…if creatinine is also 
high then that means renal failure…her creatinine is also high so she is in renal failure. The orange urine is due to 
blood and urobilonogen which are signs of either hemorrhage or renal disease. Her BP is scary high! 
 
Stuff You May Not Know 
Lupus is a chronic inflammatory disease that occurs when your body’s immune sytem attacks your own tissues and 
orga ns. Inflammation caused by lupus can affect many different body systems, including joints, skin, kidneys, blood 
cells, heart and lungs. Lupus occurs more frequently in women than in men, though the reason for this is not clear.  
 
Four types of lupus exist: 

o Systemic lupus erythematosus ** most common and most serious** Affects nearly every part of the body, 
most commonly the skin, joints, lungs, kidneys and blood.  

o Discoid lupus erythematosus. Affects only the skin…will have a circular rash on face, neck and scalp.  
o Drug-induced lupus erythematosus. This occurs after you take certain medications…S&S usually go away 

when you stop taking the meds. 
o Neonatal lupus. This is a rare form of lupus that affects newborns.  

 
Risk factors for lupus: 

o Sex…lupus is more common in women than in men 
o Age…most often diagnoses between the ages of 15 and 45 
o Race…more common in blacks and in Asians 
o Sunlight…exposure to the sun may bring on lupus skin lesions or trigger an internal response in susceptible 

people.  
o Medications…some meds can cause lupus. Examples antipsychotic chropromazine, hydralazine, TB drugs 

and some heart medications. Usually takes months or years of these meds for symptoms to develop.  
o Epstein-Barr virus…most everyone has been infected with this virus, and it can lead to lupus  
o Chemical exposure…mercury and silica may lead to increased risk of lupus. 

 
Complications of lupus: 

o Kidneys. Lupus can cause serious kidney damage, and kidney failure is one of the leading causes of death 
among lupus pts. S&S of kidney problems are generalized itching, chest pain, nausea, vomiting and weight 
gain.  
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o CNS. If the CNS is affected, the pt may have dizziness, headache, memory problems, behavir changes, 
even seizures.  

o Blood and BV. Lupus can lead to anemia, increased risk of bleeding and blood clotting. Can also cause 
vasculitis (inflammation of the blood vessels) 

o Lungs. Lupus can cause inflammation of the pleura (pleurisy) that can make breathing painful. Pts with 
lupus are also more susceptible to noninfectious forms of pneumonia. 

o Heart. Lupus can cause inflammation of the heart muscle (myocarditis and endocarditis), inflammation of 
arteries (coronary vasculitis). The pt’s risk of heart attack and CV disease is also increased. It is imperative 
that pts with lupus control HTN, hyperlipidemia, don’t smoke and get regular exercise.  

o Infection. Lupus makes the pt more susceptible to infection. Infection itself can bring on a lupus flare, 
increasing the risk of infection even more…it’s a vicous cycle! 

o Cancer. Having lupus increases risk of cancer, especially non-Hodgkin’s lymphoma, lung cancer and liver 
and bile duct cancers. Immunosupressant drugs used to treat lupus can also increase risk of cancer.  

o Bone tissue death (avascular necrosis). This occurs when the blood supply to a bone diminishes, often 
leading to tiny breaks in the bone and eventually to the bone’s collapse. The hip joint is commonly effected. 
This disorder is caused either by the lupus or the drug therapy used to treat the disease.  

o Pregnancy compications. Women with lupus have an increased risk of miscarriage. Some women with lupus 
experience a flare during pregnancy. It also increases the risk of HTN during pregnancy and pre-term birth. 

 
Schistocytes are fragmented red blood cells that appear in a variety of shapes, from small triangular form to round 
cells with irregular surfaces. Schistocytes appear in the blood of patients with  hemolytic anemias, severe burns and 
several other conditions. 
 
Thrombocytopenia is a low platelet count. Complications may range from none to severe bleeding. Normally we 
have between 150k-450k PLT per microliter of blood. Because each platelet lives only about 10 days , your platelet 
supply is continually renewed by production of new PLTs from bone marrow. When PLT falls below 20,000 then 
petechiae occur spontaneously, ecchymoses occur at sites of minor trauma (venipuncture). The greatest risk is when 
PLT count falls below 10,000…internal bleeding may occur spontaneously. The most dangerous indication of this is 
bleeding into the brain or GI tract, which is life threatening.  This disease is caused by any condition that affects the 
bone marrow (leukemia and some types of anemia), viral infections, HIV, cancers, chemotherapy drugs and heavy 
alcohol consumption.  An enlarged spleen will trap platelets…does she have a condition that causes enlarge spleen? 
 
TTP/HUS is thrombotic thrombocytopenic purpura/hemolytic uremic syndrome. TTP  is caused when endothelial cells 
throughout the body are damaged. Platelets stick to the damaged areas and the platelet count may decrease to a 
very low level. The platelets can also stick to each other and block blood flow. Hyaline thrombi are composed of 
aggregated platelets and some fibrin polymers. Thrombi can become dislodged and cause emboli elsewhere in the 
body. HUS is an uncommon, but serious condition that can cause life-threatening kidney failure. In adults, this 
condition is most likely caused by an autoimmune disease (such as lupus), a blood infection, or the use of certain 
meds. About half of the people who get HUS will experience sudden kidney failure. Other complications include HTN, 
chronic kidney failure, heart problems, stroke and coma.  

Complement Assay is used to monitor the activity of SLE. Serum complement is a group of globulin proteins that act 
as enzymes. These enzymes facilitate the immunologic and inflammatory response. Once activated, complement 
acts to increase vascular permeability, allowing antibodies and WBCs to be delivered to the area of the 
immune/antigen complex. When the complement system is overactivated, and the complement components are 
“used up”, the serum levels fall. As the SLE is successfully treated, the complement levels return to normal.  

L: What will this patient look like? 
Related to lupus 

o Pt may experience a sudden onset of S&S, or they may develop slowly. The symptoms will usually present 
in episodes known as “flares”. 
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o Fatigue, fever, weight loss or weight gain 
o Joint pain, stiffness and swelling. Generally bilateral, no joint destruction is seen on X-Ray 
o Butterfly-shaped rash (malar rash) on the face that covers the cheeks and bridge of nose, and/or skin 

lesions that appear or worsen with sun exposure 
o Mouth sores and hair loss 
o Fingers and toes that turn white or blue in cold or stress (Raynaud’s) 
o SOB, chest pain 
o Dry eyes 
o Easy bruising 
o Anxiety, depression, memory loss 
o Pt may have CNS difficulties including stroke, epilepsy, migraine headaches, depression and psyhchosis 

 
Related to thrombocytopenia 

o Easy or excessive bruising 
o Petechiae, usually on lower legs 
o Prolonged bleeding from cuts 
o Spontaneous bleeding from gums or nose 
o Blood in urine or stools 
o Unusually heavy menstrual flows 
o Profuse bleeding during surgery 

 
Related to HUS 

o Fever, fatigue and irritability 
o Abdominal pain 
o Pale skin tone 
o Small, unexplained bruises or bleeding from the nose and mouth 
o Decreased urination 
o Swelling of the face, hands, feet or entire body 
o Seizures can also develop 
o Low RBC will present as chills, fatigue, SOB, rapid heart rate, yellow skin, dark urine. 

 
Related to ARF 

o If d/t intrarenal problems, edema will usually be present 
o High BUN, creatinine 
o Different phases of the clinical course: 
o Onset: begins when kidney is injured, lasts from hours to days 
o Oliguric-anuric phase: urine volume less than 400-500ml/24 hours). This phase is accompanied by a rise in 

serum concentratin of elements usually secreted by the kidney (urea, creatinine, organic aicds) and the 
intracellular cations (potassium and magnesium).  

o Diuretic phase: begins when the 24 hour urine volume exceeds 500 ml. and ends when BUN and serum 
creatinine stop rising.  

o Recovery phase: usually lasts for several months to one year. Fxnl loss not significant. 
  
A: How will you assess this pt? 
Related to lupus: 

o Assess for signs and symptoms of infection and other adverse effects to medications.  
o Assess pt and family ability to cope with the disease 
o Assess for pain 
o Assess pt for clinical manifestations and complications associated with this disease (numerous!) 
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Related to thrombocytopenia and TTP: 
o Perform complete physical exam to local signs of bleeding. 

 
Related to ARF 

To maintain fluid balance: 
o Monitor I&O 
o Conduct an ongoing physical examination for tissue turgor, pallor, alteration in mucus membranes, blood 

pressure, heart rate changes, pulmonary edema, and peripheral edema  
o Monitor for S&S of hypovolemia or hypervolemia b/c regulating capacity of kidneys is inadequate 
o Monitior urinary specific gravity 
o Monitor serum and urine electrolyte concentrations 
o Weigh pt daily  
o Measure BP regularly with pt in supine, sitting and standing positions 
o Auscultate lung fields for crackles 
o Inspect neck veins for engorgement, and extremities, abdomen, sacrum and eyelids for edema 
o Evaluate for S&S of hyperkalemia and monitor serum potassium levels 
o Watch for cardiac arrhythmias and heart failure 
o Monitor acid-base balance 
 
To prevent infection 
o Monitor for signs of infection. Renal failure pts do not always demonstrate fever and leukocytosis. 
o To maintain adequate nutrition 
o Weigh daily 
o Monitor BUN, creatiine, electrolytes, albumin, prealbumin, total protein 
o To prevent GI bleed 
o Examine all stools and emesis for gross and occult blood 
o To preserve neurologic fxn: 
o Watch for and report mental status changes 

 
 
T: What tests will be ordered? 
Related to lupus: 

o Doctor will utilize ACR criteria (American College of Rheumatology) 
o CBC. Results may show the pt is anemic, which is common for lupus.  
o Erythrocyte sedimentation rate…a faster than normal rate may indicate lupus. 
o Kidney and liver assessment…lupus affects both of these organs 
o Urinalysis…may show increased protein in the urine 
o ANA test (Antinuclear antibody)…a positive test may mean lupus.  
o Chest X-Ray…may reveal abnormal shadows that suggest fluid or inflammation of lungs. May also show 

enlarged heart as a result of fluid buildup in the pericardium.  
o ECG…will identify irregular rhythms and damage 
o Syphilis…a false-positive result can indicate lupus. It detects the presence of anti-phospholipid antibodies, 

which have been associated with an increase risk of blood clots, strokes and recurrent miscarriages.  
 
Related to thrombocytopenia: 

o Mild forms often cause no S&S 
o Routine blood tests will show PLT count 
o CBC will show decreased Hgb, Hct, PLT 
o PT and PTT will be prolonged 
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Related to TTP: 
o CBC will show PLT count less than 20k in the acute phase, between 30k-70k in the chronic phase. 
o CBC may also show lymphocytosis and eosinohilia 
o Bone marrow aspirate shows increased numbers of young megakaryocytes, sometimes increased 

eosinophils 
 
Related to HUS 

o Blood test will reveal low PLT count, low RBC count, elevated creatinine. 
o U/A to look for blood in the urine 

 
Related to ARF 

o UA will be conducted and will reveal proteinuria, hematuria, casts 
o Blood draw will reveal rising serum creatinine and BUN 
o Renal ultrasound 

 
Renal Biopsy 
This procdure is contraindicated in pts with coagulation disorders, so I’m not sure why she’s getting it done…she has 
a high risk of excessive bleeding. The pt is placed in a prone position with a pillow or sandbag under the abdomen to 
straighten the spine. The skin overlying the kidneys is infiltrated with lidocaine. The pt holds his breath to stop kidney 
motion and the MD inserts the biopsy needle into the kidney to take the specimen. The needle is removed and 
pressure is kept on the site for 20 minutes. Then a pressure dressing is applied and the pt is turned onto his back 
and prescribed BR for 24 hours. You will want to check the pt’s vitals, puncture site, and hct frequently during this 24 
hour period. You will instruct the pt to avoid any activity that increase abdominal venous pressure (straining and 
coughing). Assess the pt for S&S of hemorrhage (decrease in blood pressure, increase in pulse, pallor, flank pain, 
shoulder pain, lightheadedness)..You will also evaluate the pt for signs of bowel or liver penetration (abdominal pain 
and tenderness, rigidity, decreased bowel sounds). Pt should not do any activity that can jolt the kidney for 2 weeks. 
Pt needs to drink large amounts of water (unless contraindicated) and report signs of UTI.  
 
T: What treatments will be provided? 
Related to lupus: 

o Common medications include NSAIDs, antimalarial drugs, corticosteroids. 
o Treatment of aggressive lupus involves high-dose corticosteroids and immunosuppressive drugs. When 

these meds are combined you can use lower doses of each, reducing the side effects.  
 
Related to thrombocytopenia 

o Institute bleeding precautions (no razors, hard toothbrushes or flossing, no IM injections, tournequits or 
rectal procedures.) 

o Give stool softeners as needed 
o Restrict activity when PLT is less than 20k or when actively bleeding 
o Monitor pad count and degree of saturation when menstruating 
o Evaluate urine, stool and emesis for gross and occult blood 

 
Related to TTP 

o Supportive care, judicious use of platelet transfusions, control of bleeding 
o High-dose corticosteroids, IV immunoglobulins, other meds 
o Splenectomy…this removes a potential site for sequestration and destruction of platelets.  
o Bleeding precautions 
o Pad count and saturation during menses 
o Administer blood products…monitor for signs of allergy, anaphylaxis and volume overload 
o Evaluate all stools and urine for gross and occult blood. 
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Related to HUS 
o RBC transfusion if H&H are low 
o PLT tranfusion if pt is bleeding easily 
o Plasma exchange 
o Dialysis (hopefully only temporary) 

 
Related to ARF 

To achieve fluid and electrolyte balance 
o Adjust fluid intake to avoid volume overload and dehydration. Fluid restriction is usually not initiated until 

renal fxn is quite low. During the oliguric-anuric phase, give only enough fluids to replace losses. Distribute 
fluid allowance throughout the day. Restrict salt and water intake if there is evidence of extracellular excess.  

o Administer sodium bicarb or glucose and insulin to shift potassium into cells 
o Administer Kayexalate orally or rectally to proivde more prolonged correction of elevated potassium 
o Prepare for dialysis when rapid lowering of potassium is needed 
 
To prevent infection: 
o Remove catheter as soon as possible, monitor for UTI 
o Adjust dose of abx for renal impairment 
 
To maintain adequate nutrition 
o Regulate protein intake (high quality protein) 
o Protein may be increased if pt is on dialysis 
o Offer high carbohydrate feedings 
 
To prevent GI bleed 
o Administer H2-receptor antagonist (Tagemet orZantac), or nonaluminum  or magnesium antacids as 

prophylaxis for gastric stress ulcers. 
o Prepare for endoscopy when GI bleeding occurs (would you do this in a pt with thrombocytopenia? Hmmm) 
 
To preserve neurologic fxn 
o Speak to the pt in simple orienting statements 
o Maintain predictable routine 
o Use seizure precautions  
o Encourage and assist pt to turn 
o Prepare for dialysis 

 
Meds 

o Ferrous sulfate: Iron replacement to treat anemia. Give with meals.  
o Plaquenil: treatment of severe SLE; administer with milk or meals to minimize GI distress; AE: seizures, 

aplastic anemia, agranulocytosis 
o Prednisone: Supression of inflammation and modification of the normal immune response; Administer in 

morning and with meals; AE: peptic ulcerations 
o Cozaar (Losartan): ARB, anti-hypertensive; AE: angioedema; 
o Protonix: Erosive esophagitis associated with GERD. Usually given prophylactically to prevent stress ulcers. 

Best to give on an empty stomac. No major side effects 
o Labetalol: Beta-blocker, Antihypertensive; AE: arrhythmias, bradycardia, chf, pulmonary edema; take apical 

pulse before administering to check for low bpm or arrhythmias 
o Folic acid: for the prevention and treatment of anemia. Painful to inject, so give deep IM (use Z-track). If 

given PO, don’t give any antacids for at least 2 hours afterwards.  
o Fenoldopam: vasodilator, used for hypertensive emergencies (rapidly lowers BP); AE: concurrent use with 

beta blockers may result in excessive hypotension (should be avoided) 
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o Clonidine: adrenergic, management of mild to moderate hypertention; AE: additive bradycardia with beta 
blockers 

o Cytoxan: Interferes with DNA replication and RNA transcription, ultimately disrupting protein synthesis 
(death of rapidly replicating cells, particularly malignant ones); also has immunosuppressant action in 
smaller doses; AE: pulmonary fibrosis, myocardial fibrosis, hemorrhagic cystitis 

o Ciprofloxacin: anti-inefctive to treat UTI, skin infection and others. If given PO, give on an empty stomach. 
Can give with meals if it causes GI upset. Also available IV. May cause dizziness or drowsiness. Major side 
effects are seizures and psuedomembraneous colitis.  

 
E: How will you educate a pt with these conditions? 
Related to lupus: 

o Avoid direct exposure to sunlight to reduce the chance of exacerbation 
o Protect the joints 
o Conserve energy.  

 
Related to thrombocytopenia and TTP: 

o Teach pt bleeding precautions 
o Demonstrate how to apply direct, steady pressure at bleeding site 
o Encourage routine follow-up for PLT counts 

 
Related to ARF 

o Instruct pt about the importance of following prescribed diet, avoiding foods high in potassium. 
o Explain that the patient may experience residual defects in kidney fxn for long periods after illness 
o Encourage reporting for routine UA and follow-up examinations 
o Advise avoidance of any meds unless prescribed 
o Recommend resuming activity gradually because muscle weakness will be present from excessive 

catabolism 
 
Questions 
Develop a list of every problem you can think of for SF’s care plan.  (Use the index of the book to read sections on 
lupus.  Look up each med in your drug reference and relate it to the problem it is designed to treat.  Do goggle 
searches for kidney biopsy and plasma exchange and identify potential complications you need to be prepared for. 
Consider potential psychosocial problems related to her disease and her children.)  Which are the most important 
problems to address? (see concept map) 
 
Should you anticipate any drug interactions amongst her meds?  
The only MAJOR one is prednisone and cipro…could cause tendon rupture! 
 
Note the serum bicarb.  Do you think she is acidotic, alkalotic or would she has a normal pH?  Calculate the anion 
gap.  What is the cause of this acid-base problem?  What are you doing about it? 
This indicates metabolic acidosis. The anion gap is 5, and anything ,10 or 12 means there is no anion gap. My guess 
is that the kidneys are not secreting enough bicarb b/c she is in renal failure and this is leading to the acidosis.  
 
Consider all of her labs.  What treatment actions will you take to correct them?  Which are your prioirities?  
The main issues are the bleeding disorder and the renal failure. I think I would give PLTs and RBCs to correct these 
labs. Her Cl is high and K is borderline high..not sure what you do.  
 
What impact will the low complement levels have?  
Low complement levels mean her lupus is not being managed.  
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Consider her admission VS.  What is your prioirity? 
Get the blood pressure down stat! Use Fenaldopam…it is a fast-acting vasodilator. It is given IV and the onset is 
RAPID! 
 
Why does the renal service want to do a biopsy? 
A renal biopsy will tell us what is causing the kidney disease and will detect primary and metastatic malignancy of the 
kidney in pts who may not be candidates for surgery. Note that it is contraindicated in pts with coagulation disorders 
d/t risk of excessive bleeding (renal tissue is highly vascular!). Infection is also a great risk with this procedure, and 
she is immunosupressed. Hmmm... 
 
Do patient teaching for plasmaphoresis (plasma exchange).  What should she expect? 
See printout 
 
Consider the drug classes we have used this semester to manage pain in our patients: narcotics, NSAIDS, muscle 
relaxants, seizure meds and antidepressants.  Which would you chose to manage her headache pain on admission?  
Does available route of administration impact on your choice? 
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The Case #14 
LJ is a 48 yo blind female with DM, severe peripheral neuropathy, steroid and O2 dependent COPD and obesity. She 
has had multiple abdominal surgeries in the past with poor wound healing and infections. At present, the abdomen is 
largely open with an ostomy and several intestinal-cutaneous fistulas. She has a PICC for TPN. She refuses NPO 
status, taking a diet of popsicles and candy. Blood sugars range from 31 to 500 mg/dl. LJ is bedridden. She has a “no 
code” status and is in the acute care setting because of difficulties with discharge planning. The patient refuses to go 
to a SNF. Her sister is willing to care for her at home but one hospice/home heath agency will not accept her 
because she requires a level of care greater than that achievable by the sister. Goals of hospitalization include 
healing the wound enough to allow management at home until death. This case includes issues of right to die, and 
right to refuse care. 

 
Questions from the Group Discussion 
List complications of diabetes: neuropathy, retinopathy, artherosclerosis, heart disease, poor wound healing, 
amputations, stroke, high blood pressure, kidney disease, dental disease, pregnancy complications, sexual 
dysfunction, DKA, 
 
For each complication, provide teaching for a diabetic patient on how to minimize the risk: Most complications can be 
reduced by keeping blood glucose below 120 (A1C of 7.0% if not lower). Also… 

o Get regular eye exams 
o Take care of feet, use a mirror, dry thoroughly, etc… 
o Monofilament test for foot sensation 
o Keep vaccines up to date 
o Take care of teeth 
o Keep BP <130/80…may require more than one drug.  
o Keep triglycerides <150, HDL >40, LDL <100 
o Take a daily aspirin 
o Don’t smoke! 
o Reduce alcohol intake, drink responsibly 
o Manage stress 

 
Describe appropriate wound management for a lrg. open abdominal wound w/ an intestinal cutaneous fistula. 
Basically this pt will be on enteral nutrition to decrease the amount of effluent leaking through the fistula. They will 
have an ostomy appliance to protect the surrounding skin and be on anitiobiotics to treat infection. This is from a 
website I found:  
 
Treatment for fistulas vary depending on their location and severity of symptoms. Medicinal treatments 
include Flagyl (an antibiotic), 6-MP (an immunosuppresant), orRemicade. An enteral diet may be prescribed for 
enterovaginal, enterocutaneous, and enterovesicular fistulas. An enteral diet is liquid nutrition that is taken by mouth 
or given through a feeding tube. These liquid nutrition formulas replace solid food and contain vital nutrients. With no 
solid food there is less stool passing through the anus, which helps the fistula heal and maybe even close. Fistulas 
that don't respond to any of the above therapies may require surgery. If the fistula is in a healthy part of the intestine, 
it may be removed without taking out any part of the intestine. If the fistula is in a very diseased part of the bowel, a 
resection may have to be performed. A resection may result in a temporary ileostomy. Stool is diverted through the 
ileostomy, giving the part of the intestine with the fistula time to heal. This type of surgery is most often done on 
rectovaginal or enterovesicular fistulas. 
 
Why is this pt steroid dependent? How will this impact your care? 
Pts with COPD often take steroids to keep the airway open (steroids are bronchodilators). The steroids are going to  
make her have higher glucose levels, decrease wound healing, cause weight gain, increase risk of infection, she is at 
higher risk for GI ulcer so she’ll need ulcer prophylaxis, increased risk of thromboembolism.  
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Why is she blind? How will this impact your care? 
Diabetes causes blindness if not managed. She will not be able to check her feet or perform her own blood glucose 
checks. This will impact teaching! 
 
What assessments and care are appropriate for her O2 dependent COPD? 
The first thing I would want to know is if she is a CO2 retainer, and I think I could figure that out by checking the pH of  
her blood…if it is acidic then she is a retainer. I will want to make sure she doesn’t get too much O2, and will likely 
have her on some kind of a rebreather or Venturi. A NC would be best if it worked for her, just because it is easier to 
function long-term with an NC.  

o Assess for skin integrity around NC or mask regularly.  
o Monitor pulse Ox, WOB, ABGs 
o Pt will be in Fowlers to High Fowlers 
o Use caution when administering opioids, sedatives or tranqs 
o Maintain adequate hydration to keep secretions thin and movable 
o Teach coughing techniques 
o Care plan on pg 1582-1585 

 
How will you manage her refusal to comply with diet orders? 

o Teaching, use scare tactics 
o Refer to dietician 
o If all else fails, respect pt’s wish to be noncompliant 

 
Respond appropriately to changes in assessment data: 

o RR 32: Increase O2, raise HOB, suction as necessary, cough 
o BS 31: give sugar! 
o BS 500: give insulin and provide teaching. If in DKA, give fluids. 
o C/O SOB: Increase O2, raise HOB, suction as necessary, cough, provide calm presence 
o Bright green, clear fluid comes out of the fistula: this might be normal for this fistula, bag it  (ostomy) 
o States that feet are numb: ask about baseline, inspect feet 
o PICC dressing has loosened and is almost off: dsng change may be ok (not for student though) 
o O2 sat is 91%: yay 
o O2 sat is 85% on 2L/min: fine 
o O2 sat is 85% while on 60% face mask: put on venture instead 
o Weight increased by 12 pounds in one day: assess for edema, crackles, frothy sputum…give lasix 
o Wheezes in lungs: give a quick-relief medicine (a short-acting beta-2 agonist) 
o PICC arm is swollen: inspect for infiltration, elevate? 
o Cannot feel a pedal pulse on one foot: get dopplar, assess CSM, could be an arterial clot 
o She is unresponsive and you cannot feel a pulse: check DNR status if not already known, if DNR say 

goodbye 
 
Some Diabeitc Q&A: 
Patient teaching for an insulin pump would include: 

a. Instructions to return to clinic 2-3 days before the insulin is anticipated to run out so a fresh syringe can be 
inserted. 

b. Instructions to disconnect the pump from the needle but leave the needle in place for swimming or bathing. 
c. Instructions to rotate sites every day. 
d. Instructions on telephone telemetry use for dose adjustment. 
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SCS is supposed to set the pump for 1 unit of insulin for each 15 grams of carbohydrate ingested (the 
insulin/carbohydrate ratio).  If her dinner plans include 1 cup rice (45 grams) 1 cup broccoli (10 grams) 1 dinner roll 
(15 grams) and 1 tsp butter (0 grams). How many units of insulin should she set the pump for? 

a. 2 units 
b. 4.7 units 
c. 20 units 
d. 47 units 

 
 
 
 
 
In addition to meal boluses, SCS is supposed to administer additional insulin to correct for high blood sugars based 
on the sensitivity of her cells to glucose in an attempt to get the blood sugar below her high target of 110 mg/dl.  
Insulin sensitivity can be calculated by dividing 1700 by the total daily insulin dosage.  If SCS typically takes 34 units 
of insulin in a day, what is her insulin sensitivity?  Each additional unit of insulin would be expected to drop the blood 
sugar by that amount.  So…if she calculates she will need 4 units to cover the meal, but her pre-prandial blood 
glucose is 200mg/dl, how many total units should she take before the meal? 

A.   6 units 
B.   8 units 
C.   12 units 
D.   16 units 

 
 

 
 
A high fat meal has which effect on blood sugar? 

A. There is a quicker post prandial rise in blood sugar as the fat speeds gastric emptying. 
B. There is a slower post prandial rise in blood sugar as the fat delays gastric emptying. 
C.  There is a false elevation in post prandial blood sugar as the absorbed fat interferes with the test. 
D.  There is a false decrease in post prandial blood sugar as the absorbed fat interferes with the test 
 

 
 
 
At a health fair, you obtain a random blood sugar of 275 mg/dl on an obese Caucasian male age about 50 year.  The 
patient states he is not a diabetic.  In fact he denies any health problem except having to urinate several times during 
the night, which he expects because he drinks a lot of water.  You should respond: 

A. Some exciting recent research has shown that by losing about 26 kg, many people have been able to get 
their blood sugar under control without the need for medication. 

B.   Your blood sugar is high, but since you have recently eaten, it might not be accurate.  It would be a very 
good idea to have your blood sugar checked again when you have not had anything to eat for 12 hours.  Do 
you have access to a glucometer? 

C. Your blood sugar is very high and the symptoms you describe are consistent with diabetes.  Untreated, high 
blood sugar like that can result in amputations, heart attacks and blindness.  Treated, those risks 
dramatically drop.  Do you think you could get treated? 

D.  Thanks for stopping by to get your blood sugar checked.  You should probably have this done at least once 
a year.  Early detection of diabetes is very important for effective treatment. 
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A diabetic patient admitted after a motor vehicle collision had an A1c of 12% one month previously.  Current fasting 
blood sugar is 180 mg/dl.  This corresponds to: 

A.   Preprandial hypoglycemia with a compensatory hyperglycemia. 
B.   An average home blood sugar of about 350 mg/dl, now better treated. 
C.   Type 2 diabetes, with early glomerulonephritis and protein loss. 
D.   Stress response from trauma, with reactive insulin resistance. 
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The Case #10 
GH is a 65 yo female with a 30 year history of multiple sclerosis.  She is W/C bound with paraplegia, has a PEG, a 
SP catheter, and a tracheostomy.  She lives with her daughter who provides care along with home health nursing.  
Generally her tracheotomy is capped off and she breathes normally through her mouth and nose.  The trach provides 
access for respiratory support during frequent episodes of pneumonia, which has included pseudomonas and MRSA 
in the past. Although spastic and contracted, she has enough use of her arms to feed herself with difficulty.  Her 
speech is slow and difficult to understand.  She has a stage 3 pressure sore on the left buttock.  GH’s daughter 
noticed increased weakness and confusion, and brought GH to the ER.  VS:  32.6-69-16 104/68, 94% on RA.  Labs: 
Na 130, K 4.4, Cl 97, HCO3 26, BUN 8, creatinine 0.6, glucose 63, Ca 7.5, albumin 2.7, WBC 4.1, Hgb 11.2, Hct 
34.1%, platelets 108.  CXR clear, CT and MRI reveal no change to chronic MS findings.  A UA was sent.  During this 
hospitalization she will develop respiratory distress and require a oxygen therapy, a bronchoscopy and BiPAP.  Meds 
for this case are: solu-medrol 1 gram IV, ceftriaxone, zosyn, vancomycin, oxygen, copaxone 20 mg SQ daily, pepcid 
20 mg PEG BID, Heparin 7,500 units SQ BID, nystatin and zinc to rash on back, meropenum 500 mg IV every 6 
hours, tobramycin 260 mg IV every day. (You will not be tested on care of the tracheostomy.) 
 
GH history of MS. She is spastic and contracted, but can feed herself with difficulty. 
Speech is slow and difficult to understand. 
Stage 3 pressure sore. 
 
PEG 
SP catheter 
Tracheostomy for respiratory support for pneumonia (pseudomonas and MRSA) 
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Case study 11: 
SCS is a 53 yo female diagnosed with Type 1 diabetes 16 years ago.  At that time, she was a single mother in 
nursing school with business commitments requiring international travel. The initial presenting signs and symptoms 
included weight loss, lethargy, and depression. Initially, the doctor diagnosed her with Type 2 diabetes, but blood 
sugars averaged 280-350 mg/dl despite 2 different oral agents. When she asked her primary doctor if she might be a 
Type 1 diabetic needing insulin to control her blood sugar she was told she was too old to have Type 1. An 
endocrinologist started her on 70/30 and regular insulin and her blood sugar level went down to the 150-200 range. 
The endocrinologist asked her to consider an insulin pump after her blood sugar remained high despite her following 
the prescribed meal and exercise plans. SCS agreed to test her blood sugar at least 4-6 times a day after she 
received a pump and was admitted to the hospital for two days to set up her pump. Since then, SCS has had few 
complications from the diabetes. The only serious incident was an occurrence of ketoacidosis, which landed her in 
the hospital for three days to get her electrolytes balanced. At this time, her A1C is 7.0.  
 
Summary: weight loss, lethargy, and depression (initially diagnosed with Type 2 diabetes, but blood sugars averaged 
280-350 mg/dl despite 2 different oral agents. Endocrinologist started her on 70/30 and regular insulin BS went 
down to the 150-200 range. 
 

o Type 1 diabetes: genetic and environmental trigger of autoimmune disease 
o pancreas does not secrete insulin (no insulin secreting cells remain when diagnosed) 
o onset: childhood 
o etiology: autoimmune 

o Type 2 diabetes: genetic and obesity, inactive, HTN 
o 80-90 % of all DM are type 2;  
o some insulin produced, but it is not enough and/or the cells are resistant 
o onset: adult (and obese children) 

o Type 1: wt loss, polydipsia, polyuria, polyphagia (eating large amount of food) 
o Type 2: obesity/ wt loss, weak/fatigue, N/v, pruritis/vaginitis, nocturia 

 
Labs in DM: 
Urine S/A = +/+; increase glucose, increase cholesterol, increase triglycerides, increase/decrease Na, decrease K, 
increase HbA1c, decrease pH, decrease/ increase Cl, decrease HCO3, increase BUN, increase Cr 
 

o Stress increases BS (liver breaks down more glycogen to glucose in order to supply body (ex. SNS); 
traveling makes it harder to control what you are eating 

o Stress—epinephrine antagonizes insulin at cell membrane (insulin doesn’t work as well) 
o Insulin pump 
o Most provide a basal rate; once in a while you can push a button to get the bolus dose 
o The needle goes into the abdomen (insulin is dispersed more evenly because there is less movement) 
o Change the needle every 3 days (change the site with that) 
o Still check BS (up to 8 times per day) 
o Take off pump to go swimming 
o Calculate bolus insulin dosing: 

o 1 unit of insulin for each 15 grams of carbohydrate ingested 
o In addition to meal boluses she is supposed to administer additional insulin to correct for high blood sugars 

based on sensitivity of her cells to glucose (get BS between 110 mg/dl);  
o INSULIN SENSITIVITY: Divide 1700 by the total daily insulin dosage 
o If SCS takes 34 units of insulin in a day, her insulin sensitivity is 50. Each additional unit of insulin 

would be expected to drop the BS by that amount 
o Ex: if she needs 4 units to cover the meal, but her pre-prandial blood glucose is 200 mg/dl, how 

many total units should she take before the meal?  6 units 
o A high fat meal will slow gastric emptying and increase BS  
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Some pt education stuff: 
If you have been diagnosed with diabetes, you may feel overwhelmed by all the new information you have learned 
and will continue to learn about managing your diabetes. You already know your main goal should be to get your 
blood glucose (sugar) levels under control in order to increase your chances of a complication-free life.  Many people 
know this, but need to know how to achieve good diabetes management, while balancing the day-to-day demands of 
diabetes with other life demands. 
 
An insulin pump can help you manage your diabetes. By using an insulin pump, you can match your insulin to your 
lifestyle, rather than getting an insulin injection and matching your life to how the insulin is working. When you work 
closely with your diabetes care team, insulin pumps can help you keep your blood glucose levels within your target 
ranges.  People of all ages with type 1 diabetes use insulin pumps and people with type 2 diabetes have started to 
use them as well. 
 
How do insulin pumps work? 
Insulin pumps deliver rapid- or short-acting insulin 24 hours a day through a catheter placed under the skin. Your 
insulin doses are separated into: 

o Basal rates 
o Bolus doses to cover carbohydrate in meals 
o Correction or supplemental doses 

Basal insulin is delivered continuously over 24 hours, and keeps your blood glucose levels in range between meals 
and overnight. Often, you program different amounts of insulin at different times of the day and night. 
When you eat, you use buttons on the insulin pump to give additional insulin called a bolus. You take a bolus to cover 
the carbohydrate in each meal or snack. If you eat more than you planned, you can simply program a larger bolus of 
insulin to cover it. 
 
You also take a bolus to treat high blood glucose levels. If you have high blood glucose levels before you eat, you 
give a correction or supplemental bolus of insulin to bring it back to your target range. 
 
Knowing how an insulin pump works is one thing. But you may be wondering where you are supposed to put it. You 
can buy a pump case or it can be attached to a waistband, pocket, bra, garter belt, sock, or underwear. You can also 
tuck any excess tubing into the waistband of your underwear or pants. When you sleep, you could try laying the 
pump next to you on the bed. You could even try wearing it on a waistband, armband, legband, or clip it to the 
blanket, sheet, pajamas, stuffed toy, or pillow with a belt clip. 
 
Showering and bathing are other instances when you should know where to put your insulin pump. Although insulin 
pumps are water resistant, they should not be set directly in the water. Instead, you can disconnect it. All insulin 
pumps have a disconnect port for activities, such as swimming, bathing, or showering. Some pumps can be placed 
on the side of the tub, in a shower caddy, or in a soap tray. There are also special cases you can buy. You can hang 
these cases from your neck or from a shower curtain hook. 
 
No matter what you may think, you can still have fun when you are using an insulin pump. When you exercise or play 
sports, you can wear a strong elastic waist band with a pump case. You can also wear it on an armband where it is 
visible. Women can tape the insulin pump to the front of their sports bra. Some coaches do not allow any devices to 
be worn because getting the pump knocked into you or falling on it can be painful. In this case, you may just need to 
take the insulin pump off. 
 
When you disconnect your pump, you are stopping all delivery (basal and bolus) by the pump. Here are some 
important tips to remember when disconnecting your pump. 
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o It is important for you to remember that if you stop your pump while it is in the middle of delivering any bolus 
-- it will NOT be resumed. You may need to program a new one. 

o Be sure to bolus to cover the basal rate you will miss. If your blood glucose level is under 150, you can wait 
an hour to bolus. 

o Do not go longer than one to two hours without any insulin. 
o Monitor your blood glucose every three to four hours. 

 
Advantages of Using an Insulin Pump 
Some advantages of using an insulin pump instead of insulin injections are: 

o Using an insulin pump means eliminating individual insulin injections 
o Insulin pumps deliver insulin more accurately than injections 
o Insulin pumps often improve A1C 
o Using an insulin pump usually results in fewer large swings in your blood glucose levels 
o Using an insulin pump makes diabetes management easier – if your glucose level is high or you feel like 

eating, figure out how much insulin you need and push the little button on the pump 
o Insulin pumps allow you to be flexible about when and what you eat 
o Using an insulin pump can improve your quality of life 
o Using an insulin pump reduces severe low blood glucose episodes 
o Using an insulin pump eliminates unpredictable effects of intermediate- or long-acting insulin 
o Insulin pumps allow you to exercise without having to eat large amounts of carbohydrate 
o Although there are many good reasons as to why using an insulin pump can be an advantage, there are 

some disadvantages.   
 

Disadvantages of Using an Insulin Pump 
The disadvantages of using a pump are that it: 

o Can cause weight gain 
o Can cause diabetic ketoacidosis (DKA) if your catheter comes out and you don’t get insulin for hours 
o Can be expensive 
o Can be bothersome since you are attached to the pump most of the time 
o Can require a hospital stay or maybe a full day in the outpatient center to be trained 

There are pluses and minuses to using a pump. Even though using an insulin pump has disadvantages, most pump 
users agree the advantages outweigh the disadvantages. 
 
Getting Started 
Once you have talked with your diabetes care team and have become comfortable with all of the options on your 
insulin pump, you and your team will need to do the following in order to get you started. 

o Determine how much insulin to use in the insulin pump by averaging the total units of insulin you use per 
day for several days. (You may start with about 20% less if you are switching to rapid-acting insulin.) 

o Divide the total dosage into 40-50% for basal and 50-60% for bolus insulin. 
o Divide the basal portion by 24 to determine a beginning hourly basal rate. 
o Then, adjust the hourly basal rate up or down for patterns of highs and lows, such as more insulin for dawn 

phenomenon and less for daily activity. 
o Determine a beginning carbohydrate dose (insulin:carb ratio) using the 450 (or 500) rule. Divide by the total 

units of insulin/day to get the number of grams of carbohydrate covered by one unit of insulin. This dose 
may be raised or lowered based on your history and how much fast-acting insulin you took in the past. 

o Determine the dose of insulin to correct high blood glucose with the 1800 (or 1500) rule. Divide 1800 by the 
total units of insulin/day to see how much one unit of insulin lowers your blood glucose. This dose must be 
evaluated by your health care team. It is often too high for children or for people who have not had diabetes 
very long. 



 60 

o It may take several months to get comfortable with the pump. During those first months is the time to adopt 
some good habits. Here are some tips to help you adjust: 

o Take your insulin at a specific time, such as five minutes before you eat, so you don't forget boluses. 
o When traveling anywhere, bring extra supplies or at least an insulin pen, in case you are unable to use your 

pump for some reason.  
o With an insulin pump, when you eat, what you eat, and how much you eat is up to you. You can eat more 

carbohydrate and still manage your blood glucose, but weight gain can happen. Talk to a dietitian about this 
when you start on the pump. It's a lot easier to not to gain weight, than it is to lose it after you have already 
gained it. 

o When you take the insulin pump off or turn it off, figure out a system to remember to turn it back on. Listen 
to the alarms on the pump or set a timer! 

o Make a habit of recording blood glucose checks, carbohydrate amounts, carbohydrate doses, correction 
doses, and exercise when you do them. It really helps to sit down and look over your blood glucose record 
at the end of every week (or even every day) to see if you have any problem areas. Reviewing your records 
is the key to improving blood glucose control. 

o Your diabetes provider and insulin pump company have record forms, or you can make your own. Just be 
sure that you have enough room to record everything you need. Keeping daily records is best, but some 
people find keeping records for two weekdays and one weekend day gives enough information to see the 
patterns. 

 
A suggested time frame is once in the evening, another at bedtime, and then a last testing during the night. A suitable 
blood glucose rate should not extend 30 points in range. A fluctuation of blood sugar levels between testing windows 
suggests that your basal rate should be altered. You should plan to do testing on a few different occasions to be sure 
that your results are correct.  
 
Complications of diabetes: 

o Hypoglycemia: 50-60 mg/dl 
o Untreated or prolonged hypoglycemia can cause a permanent brain damage, memory loss, 

decreased learning ability, paralysis and speech 
o Adrenergic (increased Epinephrine) hypoglycemia: shakiness, irritability, nervousness, tachycardia, 

palpitations, tremor, hunger, diapohresis, pallor, paresthesias 
o Neuroglycopenic (decreased glucose to the brain): headache, mental illness, inability to 

concentrate slurred speech, blurred vision, ,confusion, irrational behavior, lethargy, loss of 
consciousness, coma, seizure, death) 

o In type 1 DM feedback system may be impaired (glucose release from liver and epinephrine 
release) 

o Manage hypoglycemia 
o Assess risk for injury related to LOC, seizures, brain cell death 
o Assess for S&S of hypoglycemia (tachycardia, sweating, confusion, lack of coordination, slurred 

speech, shakiness, increased hunger) 
o Give a fast-acting carbohydrate (15-20g): 4 oz juice, 1 cup skim milk, three glucose tablets. 

 If during nighttime, give simple carbo and long-acting carbo w/ protein (milk) 
o Blood glucose re-tested in 15-30 mins 
o Treatment is repeated if glucose <100 (may need 2+ treatments for moderate hypoglycemia) 
o If unconscious give glucose IV or 1 IM or SC glucagon 

 Glucagon is slower than dextrose, and hypoglycemia often recurs.  
 Pt may experience n/v 
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DKA (Type I):  
o Result of decrease insulin, increase glucagons/epi/GH/cortisol 
o Increase glucose, hypertonic blood causes ADH release; thirst with dilutional decrease Na  
o Hyperkalemia also causes a release of aldosterone (more sodium is then reabsorbed, while more potassium 

is secreted) 
o Excrete large amounts of urine in the body in attempt to eliminate excessive glucose and ketones osmotic 

diuresis with loss of Na, K, Cl 
o acidosis can also cause sever nausea and vomiting, with further losses of fluid and electrolytes (Na, Cl); 

also lose phosphate and bicarbonate in urine and vomit 
o Diabetic coma: Sever dehydration resulting from fluid losses may be followed by hypovolemic shock and 

lactic acidosis (lose 10 % of body weight in water, plus 40 kg of sodium) 
o Electrolyte Imbalance: as the pH of the blood decreases (acidosis), the accumulating hydrogen ions move 

from the exracellular fluid to intracellular (this promotes smovment of K out of the cells, which results in K 
depletion in the cell.  If cell becomes too dehydrated: hemoconcentration and oliguria may cause the serum 
potassium levels to increase even hire, which may be life-threatening and result in cardiac dysrrhythmias.  

o Lipolysis (fat used for energy) ketones formed (acid) hyperventilate (Kussmaul’s srespirations with a 
fruity or acetone-like odor); ketones are also excreted in the urine 

o Anion gap (cations-anions) or (Na)-(Cl + HCO3) is normally < 12 (ex. 140-105 + 25 = 10). In DKA it 
increases because ketones take the place of anions measured in the usual labs (ex. 120 – 91 + 9 = 20). 

o Manifestations: abdominal pain, anorexia, ,dehydration, ketones on breath, Kussmaul’s respirations, 
hypotension, impaired level of consciousness or coma, N/V, polyuria, somnolence, tachycardia, thirst, visual 
disturbances, warm, dry skin, weakness, weight loss 

o Treatment of DKA:  
o NS to replace volume and Na, then ½ NS. Insulin drip to drop BS at 50-100/ hr).  
o At BS 200-300 add dextrose to IV, don’t dc insulin until anion gap closed.  
o Give SQ insuslin before drip dc.  
o Replace K prn for K > 4 

 
Manage hyperglycemia 

o Dietary control with caloric restriction of carbohydrates and saturated fats to maintain ideal weight 
o Insulin therapy 
o Administer fluid and electrolytes 

o IV infusions of NS are started immediately (1000 ml is usual dose) 
o Follow by 2000-8000 ml over next 24 hours 
o If CV disease, administer fluids more slowly 
o Monitor tissue turgor, pulse rate, LOC, thirst, hematocrit, and OH. 

o Monitor for dehydration b/c it results in hypovolemic shock, uremia and acute tubular necrosis 
o Restore potassium balance  

o lowered pH in untreated ketoacidosis causes K to leave intracellular space, and hyperkalemia 
develops 

o When insulin is administered, K goes back in to the cell and hypokalemia develops 
o Asses urine output…don’t administer K to a client with low urine output! 
o Assess pt continuously for signs of hyperkalemia: bradycardia, cardiac arrest, weakness, flaccid 

paralysis and oliguria 
o Begin administration of K within 1-2 hours of starting insulin therapy, ensure that urine levels are 

adequate 
o Give bananas and orange juice  
o Monitor sodium and phosphate 

o Correct pH 
o Administer sodium bicarbonate to pts with a blood pH of 7.1 or less.  
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o Monitor blood glucose every 30 minutes. When they approach 250, the insulin infusion should be reduced, 
and 5% dextrose should be added to prevent hypoglycemia. Maintain blood glucose at 250 for first 12-24 
hours. Fast correction of hyperglycemia can lead to cerebral edema, so monitor LOC. After reaching 250, 
monitor blood glucose every 1-2 hours until pt stabilizes.  

o Monitor urine ketone levels when glucose above 250.  
 
HHNK (hyperosmolar hyperglycemic nonketotic coma) 

o More common in type 2; some insulin present so fat is not burned 
o Very high BS (> 600), osmotic diuresis until severely dehydrated, shock and high death rate. 

 
Macrovascular (artherosclerosis, CAD, HTN, hyperlipidepmia) complications: CAD, cerebrovascular disease, HTN, 
PVD, infection 

o Infection risk: influenza vaccine reduced risk of DM associated with hospitalization as much as 79 % during 
flu epidemics 

o General medical and surgical patients with a blood glucose values greater than 220 mg/dl have higher 
infection rates; ICU: for each 20 mg/dl glucose was elevated above 100 mg/dl, the risk of ICU death 
increased 

 
Microvascular (eyes, kidneys, nerves) complications: Retinopathy; nephropathy; leg and foot ulcers; sensorimotor 
neuropathy; autonomic neuropathy (papillary, cardiovascular, GI, GU) 

 Retinopathy: leading cause of blindness ages 20-64. 12-24k people in USA will lose sight to DM every year; 
50 % of Type 1 DM’s develop 7-10 years after dx; 95 % have some after 15 years; > 20 % of Type 2’s have 
some when first diagnosed 

• Stage 1:  non-proliferative (blood vessels damaged, may leak, no s &  s 
• Stage 2: Proliferative: vessels proliferate to compensate for decrease in blood flow 

 
o Neuropathy: Glomerulonephritis: proteinuria (concurrent UA test not sensitive to pick up early, try 

microalbuminuria test/; ESRD 2-20 years later 
 
Not sure how this stuff fits in…the formatting was all messed up: 

o 46 % of pts dx with DM before age 20 go on  to renal failure: dialysis, anemia (give erythropoietin) 
o incidence 60 % but half have no symptoms; type 1 = type 2; worse for smokers, > 40 yo, poor BS control 
o Sensory (paresthesia), ,motor (wekeness) and ANS (GI, GU, CV) all involved 
o Peripheral neuropathy: burning, walking on broken glass, numb 
o progressive distribution 
o prevention: tight BS control 
o treatment: TCA (amitriptyline), antiseizure (gabapentin), NorEpi and Serotonin Reuptake Inhibitor 

(Duloxetine) 
 
Autonomic Nervous System: 

o gastroparesis (N/V after food-give Reglan) in 20 % Type 1 (less common in type 2); Metroclopramide (given 
IV prn for N/V and given every 6 hrs for improvement of nutrition and reducing aspiration risk) or 
erythromycin; feeding tube post-pyloric if possible 

o CV: postural hypotension (get up slow 
o Neurogenic bladder (hyporeflexive with overflow incontinence) 
o Impotence (incidence 50 % by age 50) 
o Diabetic foot: Vascular, neurologic, immune etiology 
o Greater than 25 % of CM will have foot ulcer; 6/1000 will have amputation 
o Charcot’s foot: neuropathy, weak muscles, decreased blood flow, change in pressure points, bone 

dissolution, fractures (prevent complications by immobilizing the foot) 
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A1c 
o Sugar sticks to hemoglobin over 2-3 month life span of the RBC.  
o Determine average BS when given an A1c level (hers was 7); you want it to be less than 7 if DM 
o Average glucose = A1c  x   33.3 – 86   (hers is 150) 
o 6 % = 135/ 8 % = 205/ 10 % = 275/ 12 % = 345 
 

Teaching for foot care: 
o Bathing (no hot water or extreme temperatures),  
o Lotion but not between toes 
o Trim toenails if soft and thin (soak feet no longer than 5-10 minutes) and straight across (file smooth to 

prevent cutting of adjacent toes) 
o Pumice rub to calluses is controversial—some recommend leaving them as protection; removal of corns and 

calluses (shave to healthy skin with a file or blade), thick socks and well fitting shoes 
o Look at your feet! You could step on a tack and not even know it. Use a mirror to inspect the bottoms 
o Maximize circulation to their feet— 
o Maintain good nutrition, adequate fluid intake 
o Don’t smoke, don’t cross legs, don’t wear restrictive clothing 
o Demonstrate how to do foot and ankle range-of-motion exercises by writing the alphabet with their feet 
o Teach them to inspect all areas of feet daily (look for open areas, warmth, redness, discharge, formation of 

calluses or corns, or anything unusual) 
o Monofiliment testing 
 

IV therapy related to diabetes: 
o Glucose/18 (the glucose level divided by 18) will equal the serum tonicity telling you what the osmolarity of 

the serum is.  
 
o Na goes down when sugar goes up. The sugar in the blood stream acts as an osmotic agent and will pull 

water into the cell. The hypothalamus senses dehydration and makes the pt VERY thirsty so they’ll drink a 
lot of water and secret ADH. This will cause the serum Na to drop! 

 
o Every 100 increase in glucose cause the Na to drop by 2. The reverse is also true, so if you start with a BS 

of 1000 and a sodium of 130, by the time the BS is at 200, the Na will be at 146…so you wouldn’t want to 
give this pt Na…by treating the sugar problem you will correct the Na problem. 

 
o K goes into the cell with insulin (PO4, Mg, aa go as well) 
 
o BS should be brought down no more than 50-100 mg/dl each hour 
 
o FOR AN anion gap: Start IV and then give insulin to prevent dehydration (BS is high and BP is low);  
 
o BS will be lower initially and then rise if you (eat high fat and carb) 

 
Q:   A pt is admitted with DKA. The first priority is to: 
A:   Give NS 
Rtnle: The high BS involved with DKA is pulling the water out of the cells so the pt is extremely dehydrated. 

Remember that the kidneys can “handle” any BS up to about 250, so a PT in DKA is going to have glucose 
spilling over into the urine. The urine is now highly osmolar and is also going to pull water with it contributing 
to the dehydration. When a pt is this dehydrated your first priority is to replace fluid with NA. But wait, why 
wouldn’t you want to give a hypotonic solution? When BS is really high, it’s not always the case that the 
blood is hypertonic b/c the hypothalamus will sense the sugar levels and trigger the thirst center and the 
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release of ADH…this means that a pt with DKA will have low Na. You do not want to give a hypotonic 
solution b/c this would not be enough Na! 

 
Q: Six hours into treatment of a pt with DKA by continuous IV insulin infusion the following labs are returned: 

Na 131 (135-145), K 3.7 (3.5-5), 
Cl 102 (95-108), HCO3 22 (22-26), glucose 170. The nurse should… 

A: Give SubQ insulin and d/c the insulin drip. 
Rtnle: Look at the anion gap…this will essentially tell you if the body is producing ketones. The body produces 

ketones when it has no sugar available for energy and has to burn fat instead. When the anion gap is 
“closed”, it means that the ketone issue is resolved and that the body is now able to use sugar (so the sugar 
is getting into the cell where it is needed.)  

 
Misc Facts 

o If you get the blood sugar down from 800 to 500 in a single hour, it could cause cerebral edema. 
o A pt with DKA has been treated with an insulin drip. Labs have just returned: BS 120, Na 132, K 4.2, Cl 

100, HCO3 18. what is the appropriate response: change the IV solution to one containing sugar. 
o A pt with a BS 900 is severly dehydrated. Best EO is HR less than 100 

 
Medications for Diabetes: 
Drug interactions: increased needs with insulin resistance or with illness/stress 

• Steroids: increase BS; agonizes SNS 
• Beta blockers: block SNS; decrease BS 

 
Insulin 
Regular Insulin (Humulin R) 

o Give 30 minutes before meal 
o Onset: 30-60 minutes/ peak: 2- 4 hours/ duration: 5-7 hours 

Humulin 70/30: NPH 70 % and regular 30 % 
o Appears cloudy or milky 

NPH Nov (N) or (L) 
o Attached to protein which makes it last longer (given 2 times per day in addition to regular to cover meals) 
o Onset: 1-2 hours/  peak: 4-12 hours/ duration: 18-24 hours 

Analogs: Lispro (Humulog), Insulin Aspart (Novolog) 
o Absorbed very fast 
o Normally comes in an insulin pen that you dial 
o Give 5-10 minutes before meals 
o Onset: within 15 minutes/ peak: 1-1 ½ hours / duration: 6-8 hours 

Lantus (insulin glargine): 
o No peak; how pancrease looks for basal secretion when not eating 
o It is acidic (pH 4) in bottle: the acid drug crystallizes, due to alkaline body, which slowly (over 24 hours) 

breaks down 
o Do not mix with regular insulin  
o Onset: 3-4 hours/  no peak/ duration: 24 hours 

 
Oral hypoglycemics:  
Sulfonylureas and Megatinides 

o Glipizide (GLUCOTROL), Glyburide (MICRONASE), Repaglinide (PRANDIN) 
o Stimulate pancreas to secrete insulin. Not effective in Type 1 DM 
o Usually well tolerated. Main SE is GI upset, HA, low BS. Many potential drug interactions. Some drugs in 

this class increase skin sensitivity to sunlight. 
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Starch blocker 
o Acarbose (PRECOSE):  
o Inhibits gut enzyme responsible for breaking down carbohydrates 
o Take at the start of a high carbohydrate meal 
o Gas and bloating are common. Rarely cause low BS. 

Metformin (GLUCOPHAGE) 
o Works in the liver to decrease glucose production and improves glucose utilization by cells 
o Useful with insulin resistant diabetes. 
o Decreases LDL. 
o Decreases weight 
o GI side effects are common. Low BS is uncommon. Need good kidney function (without good function drug 

builds up and may cause lactic acidosis. Hold drug after IV iodine dye studies until sure kidney function ok 
as dye is renal toxic.) 

 
Insulin sensitizers (GLITIZONE);  

o Rosiglitazone (ADVANDIA), Pioglitazone (ACTOSE-TM) 
o Sensitizes insulin receptor on cells. 
o Rosiglitazone also increases LDL, increases HDL 
o Proglitazone also increases HDL, decreases TG 
o Main SE include: wt gain, edema, headache, upper respiratory infection 

 
DPP- 4 enzyme inhibitor Sitagliptin 

o When you eat, the GI tract releases hormones GLP- 1 and GIP which stimulate einsulin releases from the 
pancrease and decrease glucagons release. Sitagliptin inhibits the enzyme that breaks these hormones 
down. 

o Incretin mimetics;  
o Exenatide, pramintide 
o Stimulates insulin release from the pancreas (exenatide) or slows gastric emptying and suppresses 

glucagons release (pramlintide) 
 
Q: What do you do with a pt who has persistently high A1C and DM Type 2. 
A:  Lifestyle and metformin; then add insulin, sulfonylureas or glitazone 
 
Q: Which drug is best to try for a Type 2 diabetic who is obese and has high LDLs and TGs? Her creatinine is 0.9 
mg/dl  
A: METFORMIN 
 
Q: A pt has persistent problems with becoming hypoglycemic. Which is most likely to cause this:  
A: GLIPIZIDE 
 
Q: How do you adjust the diabetic plan for exercise?  

o Must have tight blood sugar control 
o Weight management reduces risk of Type 2 DM 
o Exercise brings glucose transport channels to the surface of cell (just like insulin does), thus reducing insulin 

needs. 
o If you are going to be working out avoid injecting insulin into the muscle to be exercised as increased blood 

flow may drop BS 
o Q: Carry a sugar source 
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Questions from diabetic slides: 
o Blood sugar management for a Type 2 diabetic with Nausea and decreased appetite should include: 

• continue insulin even if vomiting 
o You get report that you will be admitting a pt with an ejection fraction of 58 % (normal is > 55 %). Which 

history and physical finding would you anticipate: 
• Breath sounds clear 

o When assessing a pt with peripheral neuropathy, which question is important to ask?  
• Can you feel me touching your feet. 

o When you shine your penlight into the eyes to check pupil reaction, you note that one of the eyes is very 
cloudy and the pupil does not react. You should:  
• check vision in the cloudy eye 

o Isolation precautions for a patient with a history of hepatitis C who is “anti-HCV positive” is called: 
•  standard precautions 

o Which of the following indicate effectiveness of epogen (drug for anemia associated with renal failure, 
chemo, or HIV drug therapy):  
• Hct 33 % 

o The clonidine patch (adrenergic) should be located and removed if:  
• BP is 80/50. 

o The best time for administering pancreases is:  
• with meals 

o A systolic murmur may indicate:  
• regurgitation of the mitral valve  

o Before administering furosemide, the nurse should:  
• verify the potassium is over 4 mg/dl 

o Managing a Na of 120 in a pt with diabetic ketoacidosis is best accomplished by:  
• insulin and 0.9 % sodium chloride 

o Management of a BUN of 80 and a creatinine of 2.1 in a DKA patient is best accomplishsed with 
• rehydration. 

o You note the pt bilirubin is 1.0 mg/dl.  (less than 1.6):  
• record this expected finding 

o A pt is admitted with DKA. The HbA1C was 9.4 % 5 months ago. Currently it is 10.3 %. You should:  
• provide diabetic teaching 

o Ten hours after beginning an insulin drip on a DKA pt, the following labs are returned: Na 130, K 4.4, Cl 100, 
bicarb 15, BUN 60, creatinine 2.5, glucose 100. You should… 
• continue insulin, add glucose 

o Seizure precautions should be applied to patients who:  
• have a serum sodium less than 125 mg/dl 

o One hour after starting the insulin drip at 17 units/hr, his BS has fallen from 899 to 750. You should: 
• decrease the insulin drip rate to 14 units/hour 
 

o Clinical note: we use a formula for calculating insulin drips, resulting in frequent small changes, aiming toward 
90-110 and permitting falls up to 15 % in an hour. 
o A pt with thin arms and legs but truncal obesity with a fat pad on the upper shoulders and a moon shaped 

face should also be assessed for:  
• blood sugar as these findings are consistent with Cushing’s syndrome with excessive glucocorticoids  

o A pt in DKA has a serum sodium of 143, despite a blood sugar of 386. what tx would you anticipate?  
• IV fluids to hydrate the pt 

o Ketones in the urine means the pt needs:  
• insulin and carbohydrates 
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o You have a pretty sick pt who is on multiple medications: insulin, colace, heparin, fenofibrate, lisinopril, 
simvastatin, aspirin, metoprolol, lasix, morphine and sennakot. You wonder why they are not receiving a 
medication for:  
• preventing gastric bleeding 

o A pt comes to the ER with complaints of abdominal pain with N/V for 24 hours. VS are: 37.4-114-18  99/56  
99 % on RA? What is your priority?  
• Establish IV access. 

o A renal diet would include which feature?  
• Protein restriction 

o When reviewing a pt’s labs, the nurse notes amylase 2790, lipase 5863. The nurse will anticipate what 
treatment?  
• Nothing by mouth. 

o When administering subcutaneous Langus insulin:  
• no other insulins can be drawn up for simultaneous administration in the same syringe. 

o Seizure precautions typically include:  
• Raise padded side rails on the bed and keep bed in the low position. 

o Which of the following would be consistent with a Glasgow Coma scale of 6?  
• Pulls arm away from painful stimuli, does not open eyes, makes no sound 

o Signs and symptoms of hypoglycemia include:  
• nervousness, sweating, intense hunger, trembling, weakness, palpitations, trouble speaking. 
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The Case #10 
GH is a 65 yo female with a 30 year history of multiple sclerosis.  She is W/C bound with paraplegia, has a PEG, a 
SP catheter, and a tracheostomy.  She lives with her daughter who provides care along with home health nursing.  
Generally her tracheotomy is capped off and she breathes normally through her mouth and nose.  The trach provides 
access for respiratory support during frequent episodes of pneumonia, which has included pseudomonas and MRSA 
in the past. Although spastic and contracted, she has enough use of her arms to feed herself with difficulty.  Her 
speech is slow and difficult to understand.  She has a stage 3 pressure sore on the left buttock.  GH’s daughter 
noticed increased weakness and confusion, and brought GH to the ER.  VS:  32.6-69-16 104/68, 94% on RA.  Labs: 
Na 130, K 4.4, Cl 97, HCO3 26, BUN 8, creatinine 0.6, glucose 63, Ca 7.5, albumin 2.7, WBC 4.1, Hgb 11.2, Hct 
34.1%, platelets 108.  CXR clear, CT and MRI reveal no change to chronic MS findings.  A UA was sent.  During this 
hospitalization she will develop respiratory distress and require a oxygen therapy, a bronchoscopy and BiPAP.  Meds 
for this case are: solu-medrol 1 gram IV, ceftriaxone, zosyn, vancomycin, oxygen, copaxone 20 mg SQ daily, pepcid 
20 mg PEG BID, Heparin 7,500 units SQ BID, nystatin and zinc to rash on back, meropenum 500 mg IV every 6 
hours, tobramycin 260 mg IV every day. (You will not be tested on care of the tracheostomy.) 
 
 
GH is 65-yo female with 30-yr history of MS: 

o MS is a destruction/interruption of the myelin sheath that surrounds the nerves. 
o Pts with MS will often be spastic because normally your upper motor neurons suppress your natural reflex 

arc. When you don’t have that central suppression that keeps you from jerking, it causes systemic spasms 
and weakness. Unlike a paraplegic, you can’t predict where a spasm is going to occur.  

o Usually a person will contract in because the flexor muscles are stronger (I think this is the reason she gave) 
than the extender muscles. You will go more fetal. 

o The optic nerve is also affected by MS, so therefore vision probs will be a clue as to the disease. Sometimes 
a pts vision is the first thing to go. People are often given IV steroids for vision probs. 

o Few people are asymptomatic with MS, but they do exist. Most people begin to see the effects within 10 
years or so of their diagnosis.  

o She is wheelchair bound with paraplegia, has a PEG, a SP catheter and a tracheostomy: 
 
What is a PEG? Percutaneous Endoscopic Gastrostomy. She has had this tube place in her stomach via 
endoscopy. Even though it says she can feed herself sometimes, it may have been placed there because she 
just isn’t getting enough nutrition that way.  
o This is placed in the stomach, not the jejunum.  
o Do you need to check for residual? Yes.  
o Would you have to with one in the small intestine? Nope. 
o Why do you need to check for residual? Because of the risk for aspiration. 
o The amount of allowable residual is dependent on how much you are feeding. The stomach should empty in 

about an hour. 
o Do you need x-ray confirmation of this tube? Nope. They’ve placed it in there via endoscopy. 
o Where would you see this tube on the patient? Coming out of their abdomen, not their nose or throat. 
o When doing feeds, where should the HOB be? At least 30 degrees to decrease risk of aspiration 
o Dr. Van talked here about a stupid practice where they used to turn off the feed if you had to pull a pt up in 

bed. For instance, your pt slides down, so you have to lower the HOB to slide them back up again. They 
used to want you to turn the feed off for that one minute so the pt wouldn’t “aspirate”. The dumb part comes 
in because the patient would only aspirate what was already in his/her stomach --- not what they were 
currently getting from the tube. She said the problem came in when people like the lift team would 
automatically turn it off and the nurse wouldn’t know, or if a nurse forgot to turn it back on. I don’t know if this 
means anything, but, you know her, she might ask a question like that. 

 
This is from cancer site, but there seems to be lots of good nursey info about PEG tubes 
(http://www.oralcancerfoundation.org/dental/tube_feeding.htm): 
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(From the internet) When surgery or treatment for oral cancer affects the patient's ability to eat, a feeding tube is 
inserted to facilitate meeting nutritional needs. First introduced in 1980, today more than 200,000 patients every year 
receive this form of therapy. The location of oral cancers, and the resulting damage to the oral / esophageal tissues 
from treatments, makes weight maintenance and obtaining proper nutrition especially difficult. 

Feeding tubes may be inserted through the nasal passageway for short-term use, but for those patients who require 
longer use of the tube, it is customary to place the tube directly into the stomach through the abdominal wall. This 
second method is called a percutaneous endoscopic gastrostomy (PEG) tube. The feeding tube may also be put in 
place in anticipation of other treatments such as radiation or chemotherapy, allowing the patient to adapt to its use 
prior to treatments. Feeding tubes are not painful and are not easily visible when wearing normal clothes. When not 
in use, they can simple be taped to the patients stomach to prevent them from moving around under clothing.  

PEG tubes are placed with the aid of an endoscope, the scope going down the throat to assist in guiding the 
placement of the tube through the wall of the stomach. The surgery is simple and involves little risk or discomfort. 
The procedure takes about 20 minutes. The PEG tube extends from the interior of the stomach to outside the body 
through a small incision only slightly larger than the tube itself in the abdominal wall. The tube is prevented from 
coming out of the stomach by one of several methods. Some brands have a small wire within the tube, which after 
insertion is pulled from the exterior end of the tubing causing the portion within the stomach to curl up or “pigtail,” 
preventing it from being pulled out. Other systems employ a very small balloon at the end of the tube which is inflated 
within the stomach after insertion, serving the same purpose. Removal of the tube simple involves cutting the wire 
which created the pigtail, or deflating the balloon section of the tube allowing it to slip easily from the stomach. About 
three inches of tubing will protrude from the incision area. Initially, there may be some discomfort while getting used 
to using the system, from gas or air, or from adjusting to the liquid foods themselves. 

Care of the patient and the tube 
Greater care is required during the first week the tube is in place, as the surgery 
has just been performed. The area around the wound must be kept thoroughly 
clean and covered with clean, gauze. During this period of time the tube may 
occasionally pull away from the abdominal wall, resulting in leakage around the 
insertion site. Leakage may also occur if the stoma site becomes enlarged. 
Excessive tension may cause the tube to be pulled out prematurely. 

 

Should the tube accidentally come out it must be reinstated within twenty-four 
hours or the incision will begin to heal, and new surgery may be required. The 
tube is marked at the point where it should be level with the incision and should 
be checked daily to make that it is still properly in place. Excessive tension on 
the tube may also result in pressure necrosis (death of an area of tissue) of the 
interior abdominal wall. 

The tube is very narrow, and commercial tube feeding formulas such as Ensure, are designed so that they will not 
clog the tube; they are not too thick and do not leave a residue. Most formulas are designed to have water added to 
them to ensure that the patient is receiving enough dietary water, and to further thin the formula for ease of use. To 
maintain patency, the patient should flush the tube with clear water before and after feedings, or after medications 
have been administered through the tube. The placement of noncommercial formulas or foods into the tube is highly 
discouraged, as there is a greater likelihood that they will contribute to clogging. After the tube is placed, a registered 
dietitian or a nurse who specializes in nutrition should assess the patient to determine their nutritional needs, the 
amount of calories, protein, and fluids that will be necessary, as well as the most appropriate nutritional formula and 
how much of that formula will be needed each day. Nutritional products designed for tube feeding are formulated to 
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provide all the nutrients the patient will need including proteins, carbohydrates, vitamins, and minerals. Some even 
contain dietary fiber and other non-nutritional elements.  

When feeding the patient, it is imperative that the caregiver or patient thoroughly washes their hands with soap and 
water before preparing formula or having contact with the PEG system. The tube should be checked for patency, and 
the formula administered at room temperature. The patient should be upright, no less than thirty degrees, to minimize 
the risk of regurgitation and aspiration, and they should be kept upright for thirty to sixty minutes after feeding. To 
prevent complications (abdominal cramping, nausea and vomiting, gastric distension, diarrhea, aspiration), food 
should be infused slowly. It may take more than an hour to administer one feeding session, as the drip mechanism is 
kept at very slow settings. Sometimes continuous feeding is preferable. With this method, a feeding pump is set up 
and connected to the PEG tube. The formula is infused over a prescribed period of time into the patient. The risk for 
aspiration is decreased because less formula is given during a more prolonged period of infusion. Using an attached 
bag system to contain the liquid diet for feeding is a secondary method by which food is allowed to drip slowly into 
the tube though “gravity feeding.” With this technique, there is greater freedom in that feedings can be done 
anywhere, at any interval, and medications may be administered through the PEG tube utilizing this method. Under 
the drip-feeding method, feedings are usually performed every four to six hours. Clogging of tubes is regularly 
reported, especially in small-bore tubes. Tubes should be flushed with water before and after feeding during 
intermittent delivery, and every 4 to 8 hours during continuous feeding. This is done with a syringe full of water which 
is attached directly to the tube. Multiple flushings with the syringe will ensure a free flowing system. The patient may 
experience bloating either before or after feeding. If this occurs, the stomach and intestinal tract should be 
decompressed. Removing the adapter feeding cap from the tube and allowing the PEG to be open to air can easily 
accomplish this. Encouraging the patient to cough will also facilitate decompression. 

Scrupulous oral care is imperative in preventing problems, and must be attended to frequently, especially in patients 
who are provided with total nutritional support through the PEG tube. Daily brushing of the patient's teeth, gums and 
tongue must be performed. The patient's lips should be routinely moistened, and if necessary, lubricated with 
petroleum jelly to prevent cracking. The incision area must be observed daily for redness, swelling, necrosis or 
purulent drainage, and the skin must also be cleaned daily. It helps to routinely apply an antibacterial ointment to the 
insertion site after cleaning to prevent infections such as Neosporin. 

The lifespan of the feeding tube is about six months. When the tubing begins to wear, it may pull away from the 
stomach wall and cause leakage near the insertion point. The replacement process is relatively simple, and usually 
does not involve another endoscopic procedure. Typically, the tubing is merely pulled out through the stomach site 
and then replaced with a new catheter.  

Complications to this therapy may occur, but the likelihood is slight, with only a one percent chance of major 
problems (gastric hemorrhage, peristomal leakage) and an eight percent chance of minor ones (infection, stomal 
leaks, tube extrusion or migration, aspiration and fistula formation). Aspiration is perhaps the most common 
complication related to tube feeding. This occurs when food is actually inhaled into the lungs. Aspiration can lead to 
pneumonia, but if the patient is kept upright during feeding, the likelihood of developing this complication can be 
greatly minimized.  

For patients who are unable to chew and swallow food, tube feeding can safely and significantly increase the quality 
of life, maintaining appropriate weight levels and nutritional requirements.  
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This woman also has a Super Pubic (SP) catheter. We didn’t talk much about this, so I’ve included some info 
below: 

o Know what this is, why we have it in, and how to take care of it. This woman has it in because her bladder is 
no longer innervated. This cath doesn’t go into the urethra, goes through skin, not unlike an ileoconduit. It 
has an inflatable balloon, the tubing is attached to a bag and the opening is called a stoma. 

o Which has a greater risk for infection (UTI), a Foley or a SP cath? The Foley because it usually sits near 
stool and vaginal fluid. The care of each, however, is essentially the same, except the SP can remain in for 
4-6 wks (I think) 

o Here’s some info from Drugs.com (http://www.drugs.com/cg/how-to-care-for-your-suprapubic-catheter.html): 

What is a suprapubic catheter? A suprapubic catheter is a bendable rubber tube that is inserted directly from your 
abdomen into your urinary bladder to drain urine. A suprapubic catheter may be used in conditions where there is a 
problem passing urine. These problems may include an infection, obstruction, or an injury caused by trauma or 
surgery in the bladder. A spinal cord injury, diabetes (high blood sugar level), and certain medicines may also cause 
urinary retention. Males who have an enlarged prostate, and females who have a cystocele may also have problems 
draining urine. Suprapubic catheters may be used for long-term management of these conditions. 

How do I clean the skin around my suprapubic catheter? The opening created for the suprapubic catheter is 
called a stoma. Clean the skin around your stoma every day unless your caregiver tells you differently. The following 
are directions for cleaning the skin around your stoma: 

• Gather all the items you will need: 
• Warm water and soap without lotions or perfumes in it. 
• Clean washcloth or sterile gauze bandage. 
• Clean towel. 
• New gauze bandage. 
• Sterile (clean) medical gloves. 
• Trash can.  

• Remove the bandage and look at the site: 
• Wash your hands using soap, or use a hand cleaner. Put on clean gloves. 
• Gently remove the bandage. Do this by supporting the skin around the stoma with one hand. With the other 

hand, gently remove any adhesive tape by pulling in the direction of hair growth. Throw the bandage away 
in the trash can. 

• Look for problems such as redness, separation of skin, red spots and swelling. Report any skin changes to 
your caregiver. Throw away your used gloves. Wash your hands, and put on clean gloves.  

• Clean the area with soap and warm water: 
• Hold the end of the catheter tube in place to keep it from being pulled out while cleaning. 
• Wash the catheter to remove blood or other material, moving away from the stoma. 
• Rinse the stoma and the skin around it in a circular manner, moving away from the stoma. 
• Pat the area gently with a clean towel to dry it. 
• Throw away your used gloves. Wash your hands, and put on clean gloves. If you use a bandage, apply a 

new one. 
• Loop the catheter tubing and secure it well. Avoid kinking or blocking the tubing. Throw away your used 

gloves. Wash your hands.  
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How do I change my suprapubic catheter? You, a carer, or a family member may be taught how to change the 
catheter. A suprapubic catheter usually needs to be changed every 4 to 10 weeks. In some cases the catheter may 
need to changed earlier or more often. Do the following to change a suprapubic catheter: 

• Gather all the items you will need: 
• Anesthesia (numbing) gel (if suggested by your caregiver). 
• Syringe for removing the water in the catheter balloon. 
• Bandage and surgical tape. 
• New catheter pack. 
• Sterile (clean) medical gloves.  

• Remove the bandage and prepare to remove the catheter: 
• Clamp your catheter for a short time to allow urine to collect in the bladder. 
• Wash your hands using germ-killing soap and warm water. Put on new gloves. 
• Remove the dressing if you use one, and throw it away. Wash your hands, and put on new gloves. 
• Prepare the new catheter as directed on the package, or as you have been shown. 
• Clean around the insertion site. Wash your hands, and put on new gloves. 
• Get into a position that is comfortable for you, such as lying down on your back.  

• Remove the old catheter: 
• Hold firmly and gently rotate the catheter to release any attachments on the catheter. Use the syringe to 

deflate the catheter balloon by removing all of the water inside it. 
• Hold the catheter at a point close to the insertion site. Keep your fingers at this point on the tube, and then 

gently pull the catheter in an upward direction, away from you. If the catheter is hard to pull, you may need 
to stop and rotate the catheter more while pressing down gently. 

• If caregivers have told you, you may use a topical anesthesia gel to help remove the catheter. Pull the 
catheter until it comes all of the way out. There may a small amount of bleeding after the catheter comes 
out. This is normal. 
 

• Leave the site without a catheter inserted for less than two minutes. Compare the old and new catheters by 
looking on the position of your fingers on the old catheter. This will show how far to insert the new one. 

• Clean the catheter insertion site again.  

• Insert the new catheter: 
• Be sure the new drainage bag is attached to the new catheter. Gently insert the new catheter to the same 

point where your finger held the old catheter after you removed it. If your caregiver agrees, topical 
anesthetic gel may be used. 

• When urine begins to flow through the tubing, inflate the balloon with 10 milliliters (mL) of water, or as much 
as is stated on the catheter kit. If pain is felt or the balloon is hard to inflate, gently pull back on or advance 
the catheter a small amount and try again. 

• Do not take longer than 1 or 2 minutes to insert the new catheter. If a longer period of time passes, the 
stoma may start to close. If this happens, try inserting a smaller-sized catheter if you have one. If you have 
trouble, cover the opening with a sterile bandage and call your caregiver right away. 

• Apply a bandage if you use one. A piece of sterile gauze may be used. Cut the gauze to fit around the 
catheter and tape it tightly. 

• Secure the catheter, and gather any extra catheter tubing, looping it loosely. Catheters should be secured to 
the thigh for women, and the abdomen or thigh for men. Tubing should be secured loosely to avoid pulling 
on the catheter. Throw away your used gloves, and wash your hands.  
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How do I empty the urine drainage bag? Empty a urine drainage bag when it is one-half to two-thirds full. Empty a 
full-sized drainage bag every eight hours. If you have a smaller leg bag, empty it every 3 to 4 hours. Do the following 
when emptying your urine drainage bag: 

• Place a large container on the floor next to your chair. You may also hold the urine bag over the toilet. 
• Remove the drain spout from its sleeve at the bottom of the urine bag without touching its tip. Open the slide 

valve on the spout. 
• Let the urine flow out of the urine bag into the container or toilet. Do not let the drainage tube touch 

anything. 
• Clean the end of the drain spout when the bag is empty. Ask your caregiver which cleaning solution is best 

to use. 
• Close the slide valve and put the drain spout into its sleeve at the bottom of the urine bag. Write down how 

much urine was in your bag if your caregiver has asked you to keep a record.  

How do I clean the urine drainage bag? Clean your reusable urine drainage bag at least once a week. After 
detaching the used drainage bag from the catheter tubing and replaced it with a new bag, do the following: 

• Drain any urine out of the used drainage bag. 
• Rinse the used drainage bag with warm water. 
• Fill the bag with one part white vinegar to three parts tap water. Let the bag sit with the water and vinegar in 

it for 30 minutes. You may also use full-strength vinegar, or four ounces of bleach mixed in one gallon (128 
ounces) of water. If you use bleach, avoid letting the solution touch your skin, eyes or clothing, and do not 
breathe it in. 

• Empty, rinse, and air-dry the urine drainage bag. 
• When the bag is dry, store it in a clean plastic bag until you are ready to use it again.  

What are the risks of having a suprapubic catheter? Risks of having a suprapubic catheter include urinary tract 
infections, and bladder irritation. You may have an allergic reaction to the rubber that some catheters are made of. 
Long term use can also be lead to the formation of kidney stones, blood in the urine, and swelling of the bladder. 
Catheters used over a period of time can also develop problems which make them very hard to remove and replace. 
Talk to your caregiver if you are worried about these risks. 

What can I do to prevent catheter-related infections and other problems? 

• Check the catheter to be sure it is in place after changing clothes or other activity. Avoid wearing tight 
clothing over the tubing or catheter. Position the tubing over your thigh rather than under it when sitting. 
 

• Keep the urine bag below the level of your bladder (below waist level). This will prevent urine from 
flowing back into your bladder from the tubing and urine bag. Backflow of urine can cause an infection. 
Never raise the drainage bag above your stomach. Keep the tubing below the level of the bladder, but 
above the level of the bag. 
 

• Keep a closed drainage system. Avoid detaching the tubing from the drainage bag unless you are 
changing the drainage bag to clean it or throw it away. During the day, you may use a leg bag or smaller 
drainage bag. At night, attach extra tubing and a second, large drainage bag to the leg bag. 
 

• Keep extra catheter supplies in your home. Ask caregivers where to buy catheter supplies. 
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• Secure the catheter well. Catheters that are not secured will pull at the insertion site. This causes the 
stoma to get bigger and urine may start leaking out of the stoma. 
 

• Wash your hands before and after all catheter care. Use germ-killing soap and warm water to wash your 
hands. You may also use germ-killing hand-washing gel. Put on a new pair of clean medical gloves when 
doing catheter care. 
 

• Do not place the drainage bag on the floor. When hanging a drainage bag, keep the tubing in a straight 
line rather than coiled to prevent it from getting blocked. 
 

• Do not irrigate your bladder. Unless a caregiver has told you how and when to irrigate your bladder, do 
not irrigate it. 
 

• Do not re-use single-use (disposable) catheter supplies. Throw single-use supplies away.  

Should I make changes to my diet? 

• Drinking liquids: Men 19 years old and older should drink about 3.0 Liters of liquid each day (close to 13 
eight-ounce cups). Women 19 years old and older should drink about 2.2 Liters of liquid each day (close to 
9 eight-ounce cups). Good choices for most people to drink include water, juice, and milk. Avoid drinks that 
contain alcohol or caffeine. Alcohol and caffeine can cause bladder irritation and spasms. Some food items 
such as soup and fruit also add liquid to your diet. Ask your caregiver how much liquid you should have 
each day. 
 

• Include fiber in your diet: Include fruits, vegetables and other foods with fiber in your diet. Fiber helps 
decrease constipation, which is a condition where you have hard stools that are difficult to pass. This 
causes catheter blockage and bladder pressure leading to leaking urine.  

How will I know if there are problems with my catheter? No urine drainage from the catheter for 6 to 8 hours is a 
sign that may mean your catheter is not draining urine from your bladder. Other signs include having a wet bed or 
clothing. Feeling restless or having pain or fullness in your lower abdomen can also be signs of problems. If you have 
any of these signs, do the following: 

• Check to see if the urine tubing is twisted or bent, or you are lying on the catheter or tubing. 
• Make sure the urine bag and tubing are located below the level of your bladder. This is below waist level. 
• Move to a different position. 
• Irrigate (flush) the catheter only if you have been taught how to do this by a caregiver. 
• If there is still no urine draining or you continue to feel restlessness, pain or fullness, call your caregiver 

right away.  

When should I call my caregiver? 

• Call your caregiver right away if you have any signs of infection. These signs include fever, hip or 
stomach pain, or tremors. Changes in how your urine looks or smells, or unexplained mood or behavior 
changes may also be signs of infection. 
 

• Call your caregiver for drainage bag color changes. Although color changes may be caused by medicine 
or foods, call your caregiver to report color changes to your drainage bag. 
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• If the catheter comes out, call a caregiver immediately. Cover the area with a sterile bandage while 
calling your caregiver.  

- She also has a tracheostomy, which is an opening in the throat. It may or may not have a tube inserted. This 
woman’s is usally capped and she breathes on her own, so it probably has a tube. 

- Muscles everywhere deteriorate with MS, even those in the lungs. She is so weak that she can’t cough or clear out 
her lungs, so she winds up getting pneumonia. She can’t take deep breaths so she winds up at risk for atelectisis. 

- There’s not much info here because she reiterated again that we would not have in depth questions about trachs. 
She said that was more N123 stuff. She said to just be aware that the pt needed ventilation support. 

- We talked here about the pts need for a Bi-Pap. One of our guys last time had one – remember?  

- We talked about it being different from a C-Pap which is continuous + airway pressure that comes in at the end of 
expiratory pressure. The difference with a Bi-pap is there is additional pressure that pushes the air in. The pressure is 
both on inspiration and expiration. 

- There is this odd “political” issue going on with this situation as well. Because the pt has a trach, technically wouldn’t 
she be on a ventilator??? However, if they call it a Bi-pap, then she doesn’t need to remain in the ICU and can be 
transferred to a regular floor. 

- Pt has had pseudomonas and MRSA in the past. 

- What’s the first thing you would do when the patient was admitted based on this information? Contact isolation 

- Can you use an alcohol-based get to clean your hands if this pt has MRSA? Yes, just not with C-Diff.  

- Know information about contact isolation (there’s a large percentage of questions on the NCLEX about infection 
control). This is from http://www.centraltexas.va.gov/patients/Patient-Education-Handouts/Contact-Isolation.pdf:  

- The subject of Home Health was introduced at this point: 

- What is the thing that home health nurses seem to do the most? Teaching! The home health nurse spends a lot of 
time teaching pt care to the pt and their family. It’s always best when you have the pt or family try the skill, rather than 
just watching.  

- According to the labs it looks like she has a mild anemia (H & H low). Dr Van says that a mild anemia is generally 
associated with chronic disease, however, so her H & H may be normal for her.  

- The low Alb (though, not critically so), BUN, and creatinine is probably due to malnourishment and decreased 
protein. Why is she malnourished? Is the daughter unable to give her proper care? Be aware that the older people 
get the lower their Albumin gets, however, this is still probably due to malnourishment.  

- Her speech is slow: What does this mean for the nurse? There may be communication problems, you may need to 
give the pt more time to say what they want. Perhaps the daughter could interpret for the mother? Also, ask yes or no 
questions instead of those requiring extra explanation. This will reduce the patients frustration and save the nurse 
time (although, Dr. Van pointed out here that NEVER on the NCLEX is the answer “to save the nurse time” even 
though in reality it might be necessary) 
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- We looked at the medications next. This woman is on a lot of antibiotics. We did talk about the possibility of her 
being on all these before she even got to the hospital.  

- She shows up in the ER weak and confused. What do changes in mental status often indicate? Infection! 
(Often UTIs in elderly people). The pt is certainly at risk for UTIs and respiratory infections (in fact, she develops 
respiratory distress while in the hospital). Also, you’d have to consider a stroke and hypoxia.  

- Look at the temp. First, is this real?? If it is, infection can give you hypothermia. 

- What data would you collect to check on all this? UA (look for WBCs, leukocyte esterase and bacteria), blood test 
(look for WBCs), Sputum (look for bacteria indicating a lung infection) 

- She had a bronchoscopy. They were probably getting a culture from her lungs at that point. You need to know what 
to do with a bronchoscopy as a nurse. This pt has a trach, so they would go through that more than likely, but for pts 
w/out a trach they would anesthetized the mouth and throat before the procedure. Would the pt be able to eat 
afterwards? Nope, due to the risk of aspiration. 

- Here’s info on a bronchoscopy from http://www.medicinenet.com/bronchoscopy/page4.htm: 

What is bronchoscopy? 

Bronchoscopy is a procedure during which an examiner uses a viewing tube to evaluate a patient's lung and airways 
including the voice box and vocal cord, trachea, and many branches of bronchi. Bronchoscopy is usually performed 
by a pulmonologist or a thoracic surgeon. Although a bronchoscope does not allow for direct viewing and inspection 
of the lung tissue itself, samples of the lung tissue can be biopsied through the bronchoscope for examination in the 
laboratory.  

There are two types of bronchoscopes - a flexible fiberoptic bronchoscope and a rigid bronchoscope. Since the 
1960s, the fiberoptic bronchoscope has progressively supplanted the rigid bronchoscope because of overall ease of 
use. In some patients, flexible fiberoptic bronchoscopy can be performed without anesthesia, but in most cases, 
conscious sedation "twilight sleep") is utilized. However, rigid bronchoscopy requires general anesthesia and the 
services of an anesthesiologist. During the bronchoscopy, the examiner can see the tissues of the airways either 
directly by looking through the instrument or by viewing on a TV monitor. 

Depending on the indication the examiner will choose between the flexible fiber optic bronchoscope or the rigid 
bronchoscope. For example, if a patient were coughing up large amounts of blood, a rigid bronchoscope is used 
since it has a large suction channel and allows for the use of instruments that can better control bleeding. The vast 
majority of bronchoscopies are performed using the flexible fiberoptic scope because of the improved patient comfort 
and reduced use of anesthesia. 

What are the indications for bronchoscopy? 

Bronchoscopy can be used for diagnosis or treatment. (The lists below are not meant to be all-inclusive, but are 
intended to provide a greater awareness and knowledge regarding the indications for bronchoscopy.) 
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Bronchoscopy is used to make a diagnosis most commonly for these conditions: 

1. persistent or unexplained cough; 

2. blood in the sputum (coughed up mucus material from the lungs); 

3. abnormal chest x-ray such as a mass, nodule, or inflammation in the lung; or 

4. evaluation of a possible lung infection.  

Bronchoscopy is used for treatment: 

1. to remove foreign bodies in the airway; 

2. to place a stent (a tiny tube) to open a collapsed airway due to pressure by a mass or tumor; or 

3. to remove a mass or growth that is blocking the airway.  

What are the potential complications of bronchoscopy? 

Complications of bronchoscopy are relatively rare and most often minor. It is important to realize that all procedures 
may involve risk or complications from both known and unforeseen causes, because individual patients vary in their 
anatomy and response to medications. Therefore, there is no guarantee that a procedure can be free of 
complications. The following is a list of potential complications: 

Nose bleeding (epistaxis), vocal cord injury, irregular heart beats, lack of oxygen to the body’s tissues, heart 
injury d/t meds or lack of oxygen, bleeding from the site of bipsy, pneumothroax, damage to teeth (from rigid 
bronchoscopy), complications from pre-meds or general anesthesia. 

How does a patient prepare for bronchoscopy? 

Usually, patients undergoing bronchoscopy should take nothing by mouth after midnight prior to the procedure. 
Routine medications should be taken with sips of water except for those drugs that can enhance the risk of bleeding. 
These medications are aspirin products, blood thinners such as warfarin (Coumadin™), and non-steroidal anti-
inflammatory products such as ibuprofen. (These drugs must be discontinued at varying numbers of days before the 
procedure, depending on the medication. Patients must consult their doctors for the appropriate schedule in their 
particular situation.) The doctor will also want to know of any drug allergies or major drug reactions that the patient 
may have experienced. 

What should a patient expect during bronchoscopy? 

As the patient arrives in the bronchoscopy suite (or if the patient is already in the hospital), an intravenous catheter 
(IV) will be started for administration of medication and fluid. The patient is then connected to a monitor for 
continuous monitoring of the heart rate, blood pressure, and oxygen level in the blood. If needed, supplemental 
oxygen will be supplied either through a ½ inch tube inserted into the nostrils (cannula) or a facemask. Medication is 
then given through the IV to make the patient feel relaxed and sleepy for the flexible fiber optic bronchoscopy. If rigid 
bronchoscopy is to be performed, an anesthesiologist will be present to induce and monitor the general anesthesia. 
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Patients will be lying on their back with oxygen supplemented through the mouth or the nose. Prior to the insertion of 
the flexible bronchoscope, a local anesthesia with topical lidocaine is given in the nose and to the back of the throat. 
The flexible bronchoscope can be introduced either through the mouth or the nose. Some patients may require a 
special tube called an endotracheal tube to be inserted through the mouth, passing the vocal cord, and into the 
trachea to protect and secure the airway. Once the bronchoscope is in the airway, an additional topical anesthetic will 
be sprayed into the airway for local anesthesia to minimize discomfort and coughing spells. The rigid bronchoscope 
is inserted by mouth only. This is usually done after the patient is under general anesthesia. 

Flexible bronchoscopy rarely causes any discomfort or pain. Patients may feel the urge to cough because of the 
sensation of a foreign object in the "windpipe." Again, this feeling can be minimized by pre-procedural medication 
given for relaxation and local anesthesia with lidocaine. The procedure usually takes between 15 to 60 minutes. If a 
specific area needs to be more thoroughly evaluated or an abnormality is detected during the procedure, samples 
can be collected by several methods listed below: 

1. Washing - Squirts of salt water (saline) are injected through the bronchoscope into the area of interest and 
the fluid is then suctioned back. This process is repeated several times to obtain adequate samples, which 
are then submitted to the laboratory for analysis. Brushing - A soft brush is inserted through the 
bronchoscope to the area of interest. Cells around the airway are collected by brushing up and down the 
airway. The samples are also sent to the laboratory for analysis.  

2. Needle aspiration - A small needle is inserted into the airway and through the wall of the airway to obtain 
samples outside of the airway for analysis under a microscope.  

3. Forceps biopsy - Forceps may be used to biopsy either a visible lesion in the airway or a lung lesion. 
Abnormal tissue that is visible in the airway is usually easily biopsied. However, a mass that is in the lung 
tissue is deep within the lung and usually requires a biopsy using special x-ray guidance (fluoroscopy). 
Specimens obtained are sent to a pathologist for inspection under a microscope.  

What can a patient expect after a bronchoscopy? 

Patients are taken to an observation area for monitoring for one to two hours until any medication given adequately 
wears off and patients are able to swallow safely. A family member or a friend must take the patient home after the 
outpatient procedure. Patients are not allowed to drive or operate heavy machinery for the rest of the day because 
their reflexes and judgment may be impaired. Some patients may cough up dark-brown blood for the next one to two 
days after the procedure. This is expected and should not be alarming. However, if there is persistent bright red 
blood in the sputum, the doctor must be consulted immediately. A follow-up visit with the doctor is scheduled to 
review the laboratory results, which are typically available within one week. 

Back to the temp:  

- When a person gets MS it is true that a hot environment exacerbates the disease, however, this temp is pretty low 
and bordering on hypothermia. So, always re-check. The doc would ask you if you did. Try a different thermometer or 
a different route. Check for other signs. How’s her mental status? Is her skin warm or cold? 

- So what would you do if her temp is that low? Give her warm blankets. Put a hat on her since heat escapes from 
her head. 

- What can hypothermia do? Cause arrhythmias and clotting problems  
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- Dr. Van says to make sure we know how to respond to vital signs, including temp. “What are you gonna do about 
it?” as she always says. 

- We looked at the low Na (130). Its not critical yet, but we should check it out. 

- Almost always when there is a low Na level, it is not fluid loss, but that the Na is being diluted, probably from fluid 
retention 

- What would make this Na level worse? Hypotonic solutions 

- Could you give more K+? Sure, because the pts kidneys are okay. If they weren’t that would be a problem. She’s 
still making urine so it’s not unreasonable to give her potassium.  

- What kind of fluid would you give her? NS w/ 20 mEq of K+ or perhaps a D5W w/ 20 mEq of K.  

- So what does all this mean? The key point is not to give a lot of fluid or any hypotonic solutions. It will make the Na 
level go down lower.  

- Would you give “free water” through her PEG? (This is often done --- maybe 200 mL of water will be insterted into 
someone’s PEG, not unlike a person have a glass of water with dinner). No! Again, she doesn’t need any more fluid. 
You would question the docs orders for this. 

- Her glucose is particularly low at 63.  

- We questioned why it would be that low, especially since she was on corticosteroids which will normally raise her 
glucose. Dr. Van said that her glucose was 63 on admission and the corticosteroids (solu-medrol) were being given 
to her IV, which probably meant that they were a hospital med, and might not be a home med. Dr. Van said she 
would worry, if that glucose wasn’t up by the next day, especially with the IV corticosteroids. 

- Remember the brain must have glucose (not insulin!) so the levels are important for its proper function.  

- She also has a stage III pressure ulcer 

- So what would be done about this? Get rid of necrotic tissue and provide a moist environment for healing. 
According to Dr. Van, the answer is almost never “wet to dry dressing.” 

- What are your strategies be for taking care of this? (I think she meant, know how to take care of a pressure ulcer. In 
fact, she mentioned going back through our N15 notes) 

- Butt Balm is often used because it is zinc and nystatin (the pt is on nystatin for a “rash” according to the case study 

- Lastly, she has a yeast infection, though it’s not clear whether or not it’s vaginal. 

 - Where is this coming from? Look at all those antibiotics! 
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Okay, so I didn’t totally delve into every aspect of the meds, but here’s what they are and what they’re for, at least: 

- Solumedrol IV is an anti-inflammatory steroidal immunosuppressant (it’s a corticosteroid)  

- Ceftriaxone is an anti-infective for bacterial infections 

- Zosyn (which contains piperacillin) is an anti-infective for bacterial infections 

- Vancomycin is (yep, you guys it!) an anti-infective for bacterial infections 

- O2 – duh! 

- Copaxone  is an anti-S agent for reduction of frequent relapses in MS 

- Pepcid (via the PEG) is an antiulcer agent for the treatment of GERD and ulcers 

- Heparin is an anticoagulant for the treatment of DVTs and pulmonary embolism 

- Nystatin is an antifungal for yeast infections 

- Zinc is for the management of impaired wound healing  

- Meropenum is an anti-infective for bacterial meningitis or intra-abdominal or skin infections 

- Tobramycin is an anti-infective for the treatment of gram neg bacteria. 

 

 

 

 

 
 
 

 
 
 
 
 


