Shock
CASE 1

1. Trauma Xerox is a 39 y/o male BIBA after motor cycle accident, separated from the bike.
a. Vitals in the field: BP 110/palp, HR 108, unable to ambulate after the accident.
b. GCS=15, head and chest are atraumatic, left flank abrasion/pain, left thigh deformity. 
c. Main complaint left hip pain and left leg pain.
d. PMH: none
e. ED vitals: BP 88/palp, HR 128 (sinus tach)
f. Initial Plan: CXR, Pelvic x-ray, Fast exam, splint left leg. 
g.
Nurses still working on IV access.

Questions/Discussion topics:

1. Have all the ABC’s of the initial trauma evaluation been completed?

No, the patient is hypotensive and tachycardic with no IV access.

2. What is considered good access? What IV fluids should be given once the access is obtained?

16Ga IV x 2 or a femoral cordis, saphenous cut down if cordis fails. Give 1 liter NS x2 (adult) or 20cc/kg x2 (child), then PRBC’s.

3. 
What is a responder/non-responder in the acute trauma setting? If he does not respond what type of shock is this most likely?
        Responder has stable vitals after 2L NS. Hemorrhagic shock from pelvic and femoral fx’s.
        4.           How are pelvic fx’s managed? Should a hematoma from a pelvic fracture be opened in the                      
        operating room?

         5.          What are the consequences of massive transfusion of blood products?


        Hypothermia, coagulopathy, immunosuppression, hypocalcemia, acidosis.

6. What is the pathophysiology of hemorrhagic shock?

(CVP incr/decr?, PCWP incr/decr/nml?, cutaneous vasoconstriction/dilation?, LVEDV          incr/decr?).
7. What is the “transfusion trigger” for a patient in hemorrhagic shock?

In general, attempt to keep the hemoglobin > 9 g/dl if the patient is at a substantial risk of     further bleeding,  > 10 g/dl if they are having an MI.
CASE 2:  26 y/o female who returns to the ED with pain after outpatient lipoma excision from right arm at 9 hours ago.
g. Vitals in the ED: BP 92/60, HR 116, feeling lethargic.

h. On exam: Incisional erythema and thin brown fluid leaking from lipoma excision site. 

i. Friends report that a few hours after she got home from the outpatient procedure she started to complain of worsening pain and lethargy. Had chills on the way to the ED. 

j. PMH: none

k. WBC: 21, Hct: 47, platelets: 330.
l. Still tachycardic after 2 liters of IVF. Does not feel she needs to void. Oriented x2.

m. Initial Plan: right arm x-ray, better IV access, Chem-7, antibiotics, surgery consult. 
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Questions/discussion topics:
1.
You are called to see the patient in the ED. What are you initial thoughts/concnerns?
First surgeon responding should have concern for necrotizing soft tissue infection and septic shock. 
2.
What is necrotizing fasciitis? What bacteria cause it? Can it occur after a clean general surgery case?
It is a rapidly expanding soft tissue infection that spreads along the muscle and fascial planes causing profound septic shock. Also called Clostridial myonecrosis. Gram-positive rods (Clostridia perfringens, boxcar shapped, spore forming). Dishwater fluid, crepitus.  It should be considered after any break in the skin (even a clean case) with this type of clinical presentation.
There are 3,000 cases annually in the US.  50% after penetrating trauma. 35% after general surgery!
3. 
What is the pathophysiology of septic shock?

TNF-alpha and IL-1 release cause peripheral cutaneous pooling of blood, capillary leak and intracellular acidosis. All of those lead to decreased LVEDV, and thus, worsening perfusion. Spiral of decline.
4.
What is the initial management of a patient in septic shock? Without a swan ganz cath what lab values or vital signs will you follow in the first few hours in the ICU to know you are providing enough resuscitation in septic shock?
Call senior ASAP (never go down alone on a sinking ship), I.J. or subclavian central line for IV access and CVP monitoring, aggressive fluid resuscitation and pressors with the understanding that intubation for respiratory distress from pulmonary edema may be required , broad spectrum abx, place foley, ICU level care, and most importantly emergent wound debridement.
Resuscitation endpoints: Base Deficit, UOP, MAP and HR. Probably CVP but there is little evidence. 
All of that is done and the patient is taken to the OR 3 times in 36 hours for debridement of the right upper arm, then debridement of the right chest wall and right leg, and then exploratory laparotomy for abd compartment syndrome. Care is withdrawn on hospital day #2 and this previously healthy young adult dies quickly.

Main ideas: This is a real case, not exaggerated. The main idea is treat shock, and then figure out the diagnosis. Nec fasciitis kills fast. Add clinda to inhibit toxin production. The first responder (the intern in most cases) must recognize the situation and act quickly.
CASE 3

67 y/o POD#1 after elective sigmoid colectomy for recurrent diverticulitis has a complaint of CP and SOB.  PMH: Diverticulitis, DM, HTN.
A. Intern is called to the ward. Vitals are BP 94/54, HR 122,  RR36 Sat 92% 6LNC
B. CP improved slightly with IV pain meds given recently, but does not resolve. No change in vital signs. 
C. CBC from the PACU and this AM on POD#1 shows a stable Hct.

1. You should call the senior early with any patient in shock. You give the patient 1 liter of NS IV bolus because you are worried he is intravascularly dry. What would you do in this situation before you call your senior resident?
Due to the chest pain, you should start to think about acute MI. Get an EKG and compare to preop EKG. Know the vitals and in’s/out’s, pain meds given and examine the patient. Look up old echo/stress test results. Order CBC, chem10, Cardiac troponins q8 x 3 or until peak, BNP, CXR, ABG. 

2.
 EKG shows ST elevation’s in II.III and aVF. CXR shows increased pulmonary vascular markings and his oxygen saturation is worse after the bolus of fluids. What is the physiology behind the low blood pressure?

This is most likely cardiogenic shock, probably from an MI with pulmonary edema. So, it’s a pump problem. 
2.        You transfer the patient to the ICU and get an ABG: 7.23/36/52/19 and base deficit of -8 on      100% face mask. The patient is intubated. The systolic blood pressure remains in the 80’s. If you placed a swan what would you expect? What would you expect on physical exam
PCWP incr/decr?, LVEDV incr/decr? Peripheral vascular resistance incr/decr? Cool mottled skin, crackles in the lungs, possibly edema of the extremities, weak pulses. Maybe JVD. 
3. Hct on the CBC comes back at 24 (which appears to be slowly drifting down with no evidence of acute bleeding) is there any benefit to transfusion in this patient?
In a patient with an acute MI the goal Hct is usually 30 to maintain oxygen delivery. In this patient you would have to worry about worsening the pulmonary edema by transfusing PRBC’s, so diuresis with lasix would likely be required. 
4. Once you have the patient in the ICU and intubated what are you going to do for this patient?

For MI think morphine oxygen, ect., Cardiogenic shock with and acute MI and pulmonary edema is probably a good time to call a cardiology consult.  This patient might also benefit from a swan ganz catheter to help manage pressors and fluid administration if he does not respond to your initial therapy. A transthoracic echo would help evaluate cardiac function.
