History & Risk Factors 

Case # 1 
History of Present Illness-42 year old, white female, noncompliant, heavy smoker has a history of coronary artery disease with multiple stents in her past, going back to the year 1999 and 2000 by Dr. Henry and Dr. Wadsworth. She also had stents placed in the circ and RCA in February of 2009, when she was admitted with a subendo MI.  She started having chest pain for the last three to four weeks, initially with activity, and responding to Nitroglycerin. She describes as mid-sternal, going into the neck and arms with numbness and lightheadedness, as well as minimal shortness of breath. The pain has become more frequent and lasting longer to the point she has had to take nitroglycerin sublingual before she goes to work, and after she comes back home, even up to six nitroglycerin every night. Finally, she decided to come to the Emergency Room .Her blood pressure in the ED is 130/80. And presently at 140/90.

Her ECG’s so far are all normal without any acute ischemic changes. There are three sets of cardiac enzymes, which are all negative including MB factions and relative index.  Her white count is 7.7 with Hgb of 14.3 and Hct of 42.5 and platelet count of 217,000; BUN of 15 and Creatinine of  0.7.; fasting blood sugar of 135 mg/dL 

Past Medical History-Significant for Dyslipidemia with LDL of 89, coronary artery disease as mentioned above, left knee surgery, vein stripping, and recent cholecystectomy, and cerebrovascular disease with ultrasound of carotids showing 50% Stenosis of the LCA. 

Family History- Significant for coronary artery disease with her mother having a history of MI at 67 years old. One sister has coronary artery disease as per the patient.

Social History- Married, smokes 1pkg/day x 25 years despite the fact of multiple stents in her heart; drinks socially, according to her.  No drug abuse.

Medications-  Supposed to be taking Isorsorbide, Clopidigrel, Aspirin, Lipitor- she says she stopped taking 7 months ago,, and Nitro Patch. She stopped taking Lopressor 2 months ago.

History & Risk Factors 
Case #1 Questions 

1.  Does patient have “Hypertension” (#4005)?   

A.  Yes

* B.  No
2.  Can patient be coded as “Family History of Premature CAD” (#4015)?    

A.  Yes

*B.  No
3.  Does patient have” Cerebrovascular Disease” (#4070)?  

A.  Yes

*B.  No
4.  Does patient have “Peripheral Artery Disease” (#4075)?   
A.  Yes

*B.  No

5.  Is patient a new “Diabetes Mellitus” (#4085)? 
*A.  Yes

B.  No

History & Risk Factors

Case # 2 

History of Present Illness- a 78 year old patient of Dr. C. Cussler who was admitted to the hospital because of shortness of breath and chest pain since 7:00 am this morning.. The patient was found to have subendocardial MI and was admitted to the Coronary Care Unit. Consultation with Dr. M. Twain was obtained. The patient also has a history of lung disease and had a chest x-ray suggestive of pneumonia and congestive heart failure, Killip Class III. The patient has increasing cough, shortness of breath and wheezing.

His ECG is showing no acute ischemic changes; does show “R” wave in leads V1-V2 greater than 0.04 seconds and positive “T” wave without conduction defect, however, cardiac biomarkers are within normal limits, with BNP of 12,279.  His white count is 8.1 with Hgb of 13.6 and Hct of 43.7 and platelet count of 2120,000; BUN of 18 and Creatinine of  1.5. Unfortunately, however, patient is started on continuous veno-venous hemofiltration ( CVVHD) for the CHF.

Past Medical History-Significant for asthma and chronic bronchitis, O2 dependent. Denies any past history of coronary artery disease. Does have a history of prostate disorder, significant for dyslipidemia with LDL of 100.

Surgeries- None

Family History- Non contributory except a 49 year old son that had sudden cardiac death but no cause was ever determined.

Social History- Smoker for many years, quit 8 months ago, chews tobacco. Denies any alcohol or drug dependency, retired author of suspense novels, lives at home with his wife.

Medications- Include Finasteride, Enablex, IV Durietics 

History & Risk Factors 
Case #2 Questions

6.  Can patient be coded yes for “Dyslipidemia” (#4010)? 

A.  Yes

*B.  No

7.  Does patient have a “Family History of Premature CAD” (#4015)?

*A.  Yes

B.  No

8.  Will patient code out as yes for “Prior MI” (#4020)? 

*A.  Yes

B.  No

9.  Can patient be coded as having “Chronic Lung Disease” (#4085)?

*A.  Yes

B.  No

10.  Is patient “Currently On Dialysis” ( #4065)?

A.  Yes

*B.  No

Functional Testing 

Case Study 1

P.V. is a 69-year-old female with a history of TIA, diabetes and fibromyalgia. She presented to the emergency department with complaints of intermittent left-sided shoulder pain that was boring and drilling in nature and that radiated down the left arm as well as the left chest and back. She denied nausea, vomiting and shortness of breath. Pt. also denied recent trauma to her shoulder. 

Cardiac enzymes were negative. EKG showed sinus rhythm, normal QRS and diffuse

Non-specific T-wave flattening. She was ruled out for AMI.

Pt. underwent a Persantine Cardiolite Test with the following results:

There was a suggestion of mild inferior wall ischemia, but the appearance of ischemia may be an artifact due to significant GI uptake at rest that overlies the inferior wall. Test was determined to be equivocal per cardiology. She was hesitant to undergo more invasive testing via catheterization and opted for CT coronary angiography with results as follows:

Right coronary arises from the right coronary sinus. Right coronary artery is a moderately large vessel that gives rise to a small acute marginal branch. No plaque or stenosis is noted in the right coronary artery or its branches.

Left coronary artery arises from the left coronary sinus. There is a segmental area of dense calcified plaque involving the proximal left anterior. This appears to result in 80% diameter narrowing for thrombosis. There is a moderately large ramus intermedius branch that is within normal limits. The left circumflex coronary artery is a moderate vessel and gives rise to a small left lateral marginal branch and a small posterior lateral marginal branch. There is no noted stenosis in the circumflex.

Functional Testing 
Case #1 Questions

11. Stress or Imaging Study Performed

A. Standard Exercise Stress Test
B. Stress Echocardiogram

*C. Stress Testing with SPECT MPI

D. Stress Testing with CMR 
12. Result of Above Test

A. Negative

B. Positive

*C. Indeterminate

D. Unavailable
13. Risk/Extent of Ischemia

A. Low

B. Intermediate

C. High

* D. Unable to answer Risk for this test

14. Cardiac CTA

A. No disease

*B. One Vessel Disease
C. Two-Vessel Disease

D. Three-Vessel Disease

E. Indeterminate

15. Coronary Calcium Score

A. Yes
B. No
Functional Testing 

Case # 2

The patient is a 78- year- old female with history of remote CABG, and preserved LV function. She has a history of hypertension and hyperlipidemia. In the fall of 2008, pt. had increasing symptoms of shortness of breath and underwent a nuclear stress test at that time. She was found to have significant 2 vessel coronary artery disease and underwent PCI to the Circumflex and RCA. On October 19, 2009 she presented to her cardiologist’s office with c/o increasing dyspnea and fatigue. An outpatient stress echocardiogram was scheduled and performed on 10/14/2009 with results of follows:

 Exercise and EKG findings:  1 mm ST depression inferior/lateral at peak exercise with frequent PVC’s/Ventricular bigeminy in exercise and recovery. Patient denied chest symptoms throughout testing. She had a normal blood pressure response with stress. She exercised according to Bruce protocol for 5.08 minutes. Maximum heart rate was 142 beats per minutes: (100% for predicted age.) 

Pre Stress Echo findings: Resting echo images: Moderately decreased left ventricular function that appears fairly global. LVEF = 40%

Stress images: Wall motion abnormalities seen in the RCA distribution, which worsened with exertion. Moderately decreased left ventricular function.

Functional Testing 

Case #2 Questions

16. Stress or Imaging Study Performed

A. Standard Exercise Stress Test

* B. Stress Echocardiogram
C. Stress Testing with SPECT/MPI

D. Stress Testing with /CMR

E. Stress Echocardiogram, Stress Testing with SPECT/MPI 

17.  Based on the information given in the case study, the result of the above test was: 

A. Negative

*B. Positive

C. Indeterminate

D. Unavailable

18. The treadmill anginal index was:

*A. Zero

B. One

C. Two

D. Unable to determine
 19. Based on the information given, the Duke Treadmill Score for this test was:

A.  –2

* B.  0

C.  4

D. 5

20. Based on the above Duke Treadmill Score and the resting LVEF, the risk/Extent of ischemia is:

 A. Low Risk

 *B. Intermediate Risk

 C. High Risk

 D. Unavailable   

STEMI and Door to Balloon 

Case #1

Clinical Presentation

· August 13, 2009: John Code, a 65 year old male, presented to the Emergency Room via squad from home with complaints of chest pain, SOB and diaphoresis while walking up a flight of stairs at 1415. History of HTN. 

· 1533: 12 Lead ECG obtained by squad: ST elevation in inferior leads
Arrival to ED

· 1542: Mr. Code arrived to Heart Hospital ED, patient to ED room #4 immediately

· 1546: 12 Lead ECG obtained, acute inferior MI noted

· 1553: Cardiologist and Cardiac Cath team paged.

· 1600: Troponin POC positive

· 1613: Patient leaves the ED

· 1621: Arrival to Cath Lab

Cardiac Cath Lab

· 1621: Arrived to Cath Lab

· 1623: Patient prepped 

· 1624: Case started

· 1630: Wire crossed lesion, reperfusion occurred.

· 1634: Stent deployed

STEMI and Door to Balloon 

Case #1 Questions

21. How would you code the Clinical Evaluation Leading to the Procedure – CAD Presentation?
A. Unstable angina

B.  Non-STEMI

C.  STEMI

D.  None of the above

22. In order to code STEMI on presentation, the STEMI is characterized by the presence of one or both criteria listed: 
· ECG evidence of STEMI
· Cardiac biomarkers exceed the upper limit of normal
A. TRUE

B. FALSE

23. How would you code the PCI indication?
A. PCI for STEMI (stable, >12hrs from Sx onset)

B. PCI for STEMI (unstable, >12 hrs from Sx onset)

C.  Immediate PCI for STEMI

D. Staged PCI

24. What is the “Door” time (arrival time) for Door to Balloon documentation?
A. 1533 – ECG obtained in squad

B.  1542 – Arrival to ED

C.  1546 – ECG obtained in ED

D.  1621 – Arrival to Cath Lab

25. What is the “balloon” time (device activation time) for Door to Balloon documentation?
A. 1630 – wire crossed lesion

B.  1634 – stent deployed

STEMI and Door to Balloon 

Case #2

Clinical Presentation
· November 8, 2009: Mary Crimson, a 59-year old female, presented to the Emergency Room from home with complaints of chest pain and SOB for 24 hours. History of smoking, DM, HTN and depression/anxiety. 
Arrival to ED
· 1814: Mrs. Crimson arrived to Heart Hospital ED. 

· 1818: 12 Lead ECG obtained

· 1824: ED physician assessed patient

· 1855: Troponin POC positive

· 1900: Repeat 12 Lead ECG

· 1945: Cardiologist called and faxed ECG

· 1954: Cardiac Cath team paged.

ECG on Arrival
· 1818: 12 lead ECG obtained in ED read: old inferior infarct MI, ST depression anterior leads. 


ED physician interpretation of ECG: Sinus rhythm, ST depression 

· 1900: Repeat 12 Lead ECG read: old inferior infarct, borderline ST depression.

STEMI and Door to Balloon 

Case #2 Questions
26. How would you code the Clinical Evaluation Leading to the Procedure – CAD Presentation?
A. Unstable angina

B.  Non-STEMI

C.  STEMI

D.  None of the above

27. How would you code the PCI indication?
A. PCI for STEMI (stable, >12hrs from Sx onset)

B. PCI for STEMI (unstable, >12hrs Sx onset)

C. Staged stent

D.  PCI for high risk Non-STEMI or unstable angina

28. What is the PCI status? The status is determined at the time the operator decides to perform a PCI.
A. Elective

B. Urgent

C. Emergent

D. Salvage

29. If the 1st ECG was not diagnosed a STEMI, and the subsequent ECG completed in 10 min was diagnosed a STEMI, how would you code this?
A. NSTEMI

B. STEMI

30. If the 1st ECG upon arrival in ED was NOT a STEMI, but the second one 10 min later was a STEMI (patient had a Emergent PCI) - would this patient be included in the Core Measure population for Door to PCI?
A. No

B. Yes

Procedural Information/Lesions/Devices

Case #1
Date of Procedure:  October 31, 2009 at 07:08AM

INDICATION:  Inferior lateral ST elevation myocardial infarction.             

PROCEDURE:             

1.  Selective coronary angiography by percutaneous femoral approach.             

2.  Selective venous bypass grafting angiography.             

3.  Selective left internal mammary bypass graft angiography.             

4.  Left heart catheterization with left ventriculography.             

5.  Aortic root aortography.             

6.  Percutaneous coronary intervention of proximal second left posterolateral branch (2nd LPL), with deployment of two overlapping drug-eluting stents, with excellent angiographic results.             

7.  Percutaneous coronary intervention of proximal third posterolateral descending artery (3rd LPL) with balloon angioplasty only with excellent angiographic results.             

8.  Percutaneous coronary intervention of the ostial and proximal left             

Circumflex artery, with deployment of a single drug-eluting stent with excellent angiographic results.             

9.  Right iliofemoral angiography.             

10. Deployment of a 6 French Perclose device.             

CLINICAL BACKGROUND:             

This is a 55 year old male with known history of coronary artery disease, status post three-vessel bypass surgery.  At that time he received a LIMA to LAD, SVG to OM4 and SVG to RPDA. He awoke this morning with substernal chest discomfort and was admitted to the ER at 06:15 AM where he was found to have inferoposterolateral ST elevation on initial EKG. He was given ASA, Heparin, Integrelin, and Lopressor in the ER with improvement in his chest pain and resolution of ST elevation.  Emergent cardiac catheterization was indicated and the patient was transported to the lab.  Home medications included Metoprolol 50 mg BID, ASA 325mg QD, Simvastatin 40mg QHS.  Past medical history is significant for hypertension, dyslipidemia, diet-controlled diabetes mellitus, arthritis, and borderline liver function.  

DESCRIPTION OF PROCEDURE:             

 The patient was brought to the Cardiac Catheterization Lab.  The right groin was prepped and draped in a sterile fashion.  The right inguinal area was anesthetized with Lidocaine injected subcutaneously after identification of the right femoral head under fluoroscopy and palpation of the right femoral pulse.  Modified Seldinger technique was used to insert a 6 French sheath into the right femoral artery.  The sheath was aspirated and flushed with heparinized saline.  Selective left and right coronary angiography was sequentially performed with use of 6 French JL4 and 6 French JR4 catheters.  The JR4 catheter was then utilized to perform selective angiography of the venous bypass graft to the right PDA.  The JR4 catheter was then used in an attempt to find the vein graft to the obtuse marginal, but was unsuccessful.  The JR4 catheter was then used to engage the left subclavian artery.  The length of the guidewire was inserted through the JR4 into the left subclavian and left axillary artery, and the catheter was exchanged for a 6 French IMA catheter, which was used to perform selective left internal mammary bypass graft angiography.  This catheter was retracted into the aorta and again used in an attempt to find the bypass graft to the obtuse marginal and was again unsuccessful.  Additional catheters utilized in an attempt to find this graft included a left bypass graft catheter, an AL1 catheter, and an AR2 catheter, all of which were unsuccessful.  No. 6 French angled pigtail catheter was then inserted and utilized to perform left heart catheterization with left ventriculography in the RAO position.  It was withdrawn across the aortic valve, and aortic root angiography was then performed in the LAO position.  There was no evidence of the vein graft to the obtuse marginal branch.  Accordingly, the angiographic findings found are described below.  Percutaneous coronary intervention of multiple lesions of the native circumflex artery was subsequently performed after multiple attempts to find the vein graft to the OM branch were unsuccessful. At the end of the case, right iliofemoral angiography was performed and showed proper placement of the femoral sheath.  A 6 French Perclose device was then deployed in the arteriotomy site with hemostasis.  A small hematoma was noted, and additional manual compression was held for fifteen minutes, with adequate compression of the hematoma.  As the patient had a largely distended bladder, Foley catheter was also inserted with return of 1,200 cc of clear urine.             

FINDINGS:             

Coronary Angiography:             

1.  Left Main:  Normal caliber vessel with no significant disease.             

2.  Left Circumflex:  Large caliber non-dominant vessel which has a 70             

percent ostial stenosis and a 90 percent tubular calcified proximal stenosis.  Obtuse marginal branches 1 and 2 are very small branches.  The third obtuse marginal branch is a small to moderate sized vessel which is tortuous and has mild disease.  The fourth obtuse marginal branch appears to have been previously grafted, and there is a stump of a vein graft noted, with dye-staining.  The graft is medium sized, bifurcates proximally, and has a 95 percent ostial to proximal stenosis noted.  The fifth obtuse marginal branch is a large caliber vessel which has a 95 percent proximal stenosis.  OM4 and OM5 both supply a rather large territory in the inferoposterolateral region.             

3.  LAD:  Large caliber vessel with mild diffuse disease throughout its course.  There is a 75 percent tubular mid-vessel stenosis with evidence of competitive flow in the distal segment from the patent IMA graft.             

4.  Right Coronary Artery:  Dominant vessel which is 100 percent proximally occluded, with bridging collaterals providing some support to the mid-vessel region.             

5.  Bypass Graft Angiography:  LIMA to LAD widely patent with no disease of the LIMA graft.  The mid-distal LAD after the anastomosis is small caliber and has moderate diffuse disease.             

6.  SVG to the right PDA is widely patent with no significant disease             

of the vein graft.  The RPDA supplied by the graft is small in territory and has mild diffuse disease.             

7.  SVG to the fourth obtuse marginal branch appears to be occluded.  It was never selectively injected as it could not be engaged.   There was evidence of dye-staining at its distal anastomosis to the obtuse marginal branch, with injection of the circumflex artery.  Aortic root angiography did not show evidence of this vein graft.             

8. Left Ventriculography:  Left ventricular end-diastolic pressure mildly elevated at 20 mm/Hg.  LV systolic function is normal with  hyperdynamic, with ejection fraction of 75 percent.  No regional          wall motion abnormalities are identified.  There is no aortic stenosis and no mitral regurgitation identified.             

9.  Aortic Root:  The aortic root appears normal in size.  No vein graft to the obtuse marginal is visualized.             

Left Circumflex Percutaneous Coronary Intervention:             

1. Left main coronary artery was selectively engaged with a 6 French  Voda left 4.0 catheter.             

2. A 180 cm. Luge guidewire was utilized to cross the circumflex stenosis as well as stenosis in the fifth obtuse marginal branch.   The wire was passed into the distal segment of the OM5.             

3. A second 180 cm. Luge guidewire was passed into the fourth obtuse marginal branch across the proximal OM4 stenosis.             

4. Balloon angioplasty with a Maverick 2.0 x 12 mm balloon was performed in the culprit stenosis in the proximal OM5 as well as the proximal circumflex at 08:15.  The balloon was then inserted over the         second Luge guidewire and balloon angioplasty was performed of the  proximal OM4 branch as well.  Next, a PROMUS 2.5 x 23 mm drug-eluting stent was deployed across the culprit stenosis in the proximal OM5.  The proximal aspect of the stent jailed the ostium of OM4.  The balloon was deflated, the stent balloon was withdrawn. Followup angiogram showed evidence of residual disease just distal to the stented segment.  Next, a 2.5 x 18 mm PROMUS drug-eluting stent was deployed across the residual disease distal to the first PROMUS stent in OM5.  It was overlapped with the first stent.  The   balloon was deflated, the stent was withdrawn, and followup angiogram showed no residual stenosis.  The stent balloon was reinserted and used to balloon dilate the overlap region between   the two stents.  The balloon was deflated and withdrawn.  Followup angiogram showed 0 percent residual stenosis of OM5, a 10 percent residual stenosis of the ostium of OM4 which had been jailed by the stent and TIMI 3 flow to both vessels.             

5. A PROMUS 3.0 x 28 mm drug eluting stent was deployed across the ostium and proximal stenosis of the left circumflex artery.  It was deployed at 14 atmospheres.  Prior to its deployment, the OM4 Luge            guidewire was withdrawn.  Next, after removal of stent balloon, final angiograms were performed.  Next, all guide wires were removed, and final angiograms were performed showing 0 percent           residual stenosis of the ostial to proximal circumflex, proximal OM5 and a 10 percent residual stenosis of the proximal OM4.  There is TIMI 3 flow throughout the circumflex in all its branches.             

CONCLUSIONS:             

1.  Inferolateral STEMI secondary to ST elevation myocardial infarction secondary to 100 percent occluded vein graft to OM4 with high-grade stenosis of the proximal circumflex as well as the proximal segments of OM4 and OM5.             

2.  Successful percutaneous coronary intervention of the circumflex and its branches, with deployment of two overlapping drug-eluting stents to the proximal OM5.  Balloon angioplasty to the ostium of OM4 and deployment of a single drug-eluting stent to the ostial proximal segment of the left circumflex artery.             

3.  Normal left ventricular systolic function.             

4.  Mildly increased LVEDP.             

5.  Patent vein graft to the right coronary artery and patent left internal mammary artery graft to the LAD.             

RECOMMENDATIONS:             

1.  The patient to be admitted to the Medical Intensive Care Unit for further monitoring.             

2.  Aspirin, 325 mg to be continued, and Plavix, 75 mg to be continued  for one year.  Patient received 600 mg. Plavix load in the Cath lab.             

3.  Integrilin infusion to be continued for sixteen hours.             

4.  Serial cardiac enzymes and EKGs to be obtained.             

5.  Aggressive cardiac risk factor modification.      
Procedural Information/Lesions/Devices

Case #1 Questions

31. Was there a non-system delay documented in performing the PCI?

A.  Yes (correct attempts to find SVG to OM code “Other”)

B.  No 

32. OM4 and OM5 are not available as segment choices.  How would these be coded?

I have to confer with the cardiologist on this and he is out of town until after Christmas. 

33. What time should be documented for “Symptom onset date/time”?

A.  10/31/09 at 0300

B.  10/31/09 at 0700

C.  10/31/09 time not available

* D.  10/31/09 at 0300, time estimated 

34. Which lesion is the “primary” culprit lesion for the STEMI?

* A.  Proximal OM5 

B.  Proximal circumflex

C.  Proximal OM4

35. What device was utilized on all three lesions?

A.  Maverick 2.0 x 12 mm balloon 

B.  Promus 2.5 x 23 mm stent

C.  Maverick 2.0 x 12 mm balloon and Promus 2.5 x 23 mm stent

D.  Promus 2.5 x 18 mm stent     
Procedural Information/Lesions/Devices

Case #2

Date of procedure:  August 1, 2009 at 11:48AM

PROCEDURE: 

1.  Selective coronary angiography by percutaneous femoral approach. 

2.  Left heart catheterization with left ventriculography.

3.  Right iliac angiography. 

4.  Unsuccessful percutaneous coronary intervention of the mid left circumflex artery.  

5.  Angio-Seal left femoral artery.   

INDICATIONS:  Abnormal stress test.          

CLINICAL HISTORY:  The patient is a 63-year-old obese female with insulin dependent diabetes, hypertension, hyperlipidemia, with prior coronary disease with a 3.0 x 23 millimeter Pinta bare metal stent             

placed in the mid circumflex artery for high-grade stenosis in 2002.  She was referred for cardiac catheterization due to progressive exertional dyspnea, and an abnormal stress test showing reduced LV systolic function with ejection fraction estimated at 33% with evidence of anterior wall myocardial infarction. Her at home medications included insulin per endocrinologist’s orders, Lisinopril 5 mg QD, Metoprolol 25 mg BID, Simvastatin 60 mg QD, ASA 81mg QD, and Plavix 75 mg QD            

DESCRIPTION OF PROCEDURE             

The patient is brought to the Cardiac Catheterization Lab continuous ECG monitoring and pulse oximetry were established.  Despite multiple attempts, peripheral IV access could not be obtained prior to initiating catheterization and as such a central femoral venous access was performed.  The right groin was prepped and draped in sterile fashion. The right inguinal area was anesthetized with Lidocaine injected subcutaneously after identification of the right femoral head under fluoroscopy and palpable of the right femoral pulse.  Modified Seldinger technique was used to insert a 5-French sheath into the right femoral artery and a 4-French sheath into the right femoral vein.  Both sheaths were aspirated and flushed with heparinized saline.  Selective coronary angiography was performed with use of a 5-French JL4 catheter.  The left main, however, was shortened and the catheter preferentially was directed into the LAD.  Initial arteriograms were performed with this catheter delineating the LAD and proximal circumflex.  This catheter was then exchanged for a 5-French JL5 catheter, which was used to better visualize the circumflex. This catheter was exchanged for a 5-French Williams’s right catheter, which was used to performed selective right coronary angiography.  This catheter was then exchanged for a 5-French angled pigtail catheter, which was used to perform left heart catheterization with left ventriculography performed in the RAO position.  Percutaneous intervention of the mid left circumflex artery was then attempted as described below.  At the end of the case, right iliofemoral angiogram was performed and hemostasis was achieved with deployment of a 6-French Angio-Seal at the femoral arteriotomy site. Initially a Perclose device was chosen as the closure device but was unable to be deployed. The venous sheath was sutured in place and was to be removed with manual pressure held in two hours.             

FINDINGS:             

LEFT MAIN CORONARY ARTERY:  Short vessel, which appears angiographicallynormal.             

LAD:  Large caliber vessel which is moderately tortuous in its mid segment and gives rise to a large tortuous diagonal branch at the mid LAD level. The LAD and its branches appear angiographically normal with no significant atherosclerotic disease.             

LEFT CIRCUMFLEX: Medium to large caliber nondominant vessel which has             

minor luminal irregularities in its proximal segment, there is a small             

first obtuse marginal branch in this segment as well.  The mid circumflex has a diffuse 99% stenotic region within the prior bare metal stent consistent with severe in-stent restenosis.  The stenotic segment is long, measuring at least 30 millimeter in length.  Following the stenotic segment, circumflex terminates in a small to medium size obtuse marginal branch, which has no significant atherosclerotic disease and has TIMI 2 flow.             

RAMUS:  Small caliber vessel with no significant disease.             

RIGHT CORONARY ARTERY:  Large caliber dominant vessel, which appears angiographically normal.             

LEFT HEART CATHETERIZATION/LEFT VENTRICULOGRAM:  Left ventricular end             

diastolic pressure normal at 12 mmHg.  LV systolic function appears at the lower limits of normal.  There is no mitral regurgitation detected and there is no aortic stenosis.             

As patient had normal LV systolic function and single vessel disease with high-grade in-stent restenosis of the circumflex artery, percutaneous intervention of the vessel was recommended and patient agreed to proceed after explanation of the risks, benefits and alternatives.             

ATTEMPTED PERCUTANEOUS INTERVENTION OF THE MID LEFT CIRCUMFLEX ARTERY:             

 A 5-French sheath was exchanged for a 6-French sheath in the right femoral artery, which was aspirated and flushed.  A 6-French sheath Voda left 4.0 catheter was utilized to engage the left main coronary artery.  A Luge 180 cm guidewire was first used in an attempt to cross the stenotic lesion of the circumflex artery.  The wire would not cross the lesion. The Luge guidewire was exchanged for a 180 cm PT2 guidewire, which also failed to cross the stenotic lesion of the circumflex.  A 1.5 by 20 mm RX Maverick balloon was advanced over the PT2 guidewire to provide stiffness to the guidewire tip; however, the wire still would not cross the culprit stenosis.             

The balloon guidewire and catheter were withdrawn and the catheter was exchanged for an AL1 catheter; however, the AL1 catheter would not selectively engage the left main coronary artery, as the catheter was too short.  AL1 catheter was withdrawn and exchanged for an AL2 catheter; however, proper engagement of the left coronary artery could not be achieved with this catheter and it was subsequently withdrawn as well. Next, the 6-French Voda left 4.0 catheter was reinserted and once again cannulated the left main coronary artery.  An exchange length CROSS-IT 100 wire was advanced to the culprit stenosis with a 1.5 by 15 millimeter Maverick over the wire balloon passed over the guidewire to provide distal guidewire support.  However, despite these measures, the CROSS-IT guidewire would not cross the culprit stenosis.  All further attempts to cross the culprit lesion and the mid circumflex were abandoned.  The balloon and guidewire were withdrawn.  Final angiograms showed no change to the circumflex artery with a diffuse 99% in-stent restenotic lesion in the mid circumflex with TIMI 2 flow to the distal vessel, the proximal LAD, circumflex and left main were intact without evidence of dissection. Further PCI attempts were aborted.             

CONCLUSIONS:             

Severe single vessel coronary artery disease with 99% in-stent restenosis of the mid circumflex artery. Unsuccessful percutaneous coronary artery intervention of the mid circumflex in-stent restenosis with 99% residual stenosis and TIMI 2 flow.  Low normal left ventricular systolic function with no significant mitral regurgitation or aortic stenosis.             

COMPLICATIONS:  None, the patient tolerated procedure well.             

RECOMMENDATIONS: Patient is to continue her current drug regimen and is to continue aggressive cardiac risk factor modification with daily aspirin, statin, beta-blocker, ACE inhibitor. Will treat this lesion medically. 
Procedural Information/Lesions/Devices

Case #2 Questions

36. How many devices were deployed at the mid-circumflex in-stent restenotic lesion? 

A.  3

B.  1

*C.  0 

D.  4

37. What devices were used to achieve hemostasis of the groin?  List in order used. 

A.  Perclose, Angio-seal and manual compression

B.  Angio-seal and manual compression

*C.  Perclose and Angio-seal 

D.  Manual compression 

38. Was the LVEF studied prior to attempted PCI?

*A.  Yes (correct answer)

B.  No

39. What was the treatment recommendation for this patient?

A.  Medical therapy and/or counseling

B.  None

*C.  PCI w/o planned CABG 

40. True or False – A guidewire was able to be passed through the lesion but no balloon or stent was able to be deployed.

A.  True

*B.  False 

Complications

Questions

41. Which of the following general statement(s) is true about Myocardial Infarction?

A. Patients with elevated bio markers pre procedure (For example chronic stable elevations of CK in patients with hypothyroidism) who do not have a characteristic rise and fall in biomarker levels are unlikely to be experiencing MI.

B. Development of pathological Q waves in 2 or more contiguous leads with absent, incomplete or inconclusive biomarker should be considered evidence of MI and should be coded yes

C. In the absence of EKG changes, documentation in the medical record of the diagnoses of acute MI based on the cardiac biomarker pattern and clinical symptoms is sufficient to code yes for MI

D. All of the above 

42. Which of the following general statement(s) is true about cardiogenic shock?

A. Not indicated when transient episodes of hypotension are reversed with IV fluid or atropine.

B. Indicated when hemodynamic compromise of less than 30 minutes with or without need for extra ordinary supportive therapy persists

C. Indicated when there is a sustained episode (more than 30 minutes) of systolic blood pressure <90 mm /Hg and or cardiac index < 1.8 L/Min2 

D. None of the above

43. Based on Cath PCI Registry specifications, which of the following events requiring intervention can be coded as a Vascular Complication?

A. Access site occlusions

B. Peripheral embolizations

C. Dissections 

D. Pseudoaneurysms and or AV fistulas

E.  All of the above

44. Any noted vascular complication must have had an intervention to be coded accurately as a vascular complication. Qualified interventions include all of the following except:

A. Fibrin injection

B. Angioplasty

C. Ultrasound guided compression

D.  Prolonged Pressure

45. To qualify as a bleeding event, bleeding should be associated with any of the following except:

A.  Hemoglobin drop of >= 3g/dl

B.  Hematocrit drop >=15%

C.  Transfusion of whole blood or packed red cells

D.  Procedural intervention such as balloon angioplasty to seal an arterial tear

Complications
Case #1

A 64-year-old white female Ms.X, enters the emergency department with chest pain. at 0200. Onset of chest pain occurred three to four hours ago. At first, patient self-medicated with antacid without relief. Patient presents to the ED with shortness of breath, chest pain 6/10. Patient is not experiencing nausea, vomiting or diarrhea. Patient does not have a family history of MI or CAD. Ms.X has a history of hypertension. No history of previous MI. Patient had a hysterectomy 10 years ago. Patient has documented history of hypothyroidism with stable chronic elevations in CK biomarker. Physical exam includes HR 80, B.P 185/60 and temperature 97.2. Heart sounds are normal on auscultation. ECG is non diagnostic. Cardiac enzymes are ordered. In the ED, Patient is treated with nitroglycerin, aspirin, oxygen and IV heparin following which patient is then taken to the cath lab next morning. An interventional percutaneous intervention is performed with placement of 2 drug eluting stents in left circumflex coronary artery. Procedure is completed successfully and Ms.X is placed under observation overnight. During early hours of next day, patient experiences shortness of breath and diaphoresis. EKG revealed development of new ST segment changes. Cardiologist orders cardiac enzymes. Baseline and post PCI biomarkers noted as follows

	Time
	CK-MB (cut off 10ng/ml)
	Troponin (cut off 0.6ng/ml)

	Baseline
	10.2
	<0.2

	45 mins post PCI
	15.6
	0.6

	90 mins post PCI
	40.3
	3.5

	5 hours post PCI
	58.6
	8.5

	12 hours post PCI
	32
	2.5

	18 hours post PCI
	17
	1.2


Complications

Case #1 Question
46.  Based on the above patient scenario, which of the following statements is true?

*A. Patient experienced periprocedural MI indicated by rise and fall in cardiac biomarkers with ST segment changes in EKG.

B. Patient did not experience MI and presence of chronic stable elevated CK is related to hypothyroidism.

Complications

Case #2

A 46-year-old male, Mr.Y, presents to ED at 4am with substernal chest pain, left jaw pain accompanied with left shoulder pain that started 4 hours ago. Patient’s past medical history includes hypertension, Type 2 Diabetes and BPH. No family history of CAD or previous MI.  Physical examination: BP 140/90 mm of Hg, HR 86 beats per minute, Respirations 24. ECG is ordered within 10 minutes and it reveals ST segment elevation up to 1.4 mm in lead V5 and V6. Labs were ordered with the following results: CK-MB 20.08 ng/mL ,Troponin T 0.169 n/ml, Creatine phosphokinase (CPK) 469 IU/L and lactate dehydrogenase (LDH)  447 IU/L Hgb  14mg/dl HCT 46 % .Cath lab was activated immediately and meanwhile patient was administered 5000 units of Heparin subcutaneously followed by continuous infusion for 72 hours, aspirin, nitroglycerin and oxygen therapy. An emergent PCI is performed with placement of DES stent in left main. Procedure is complicated by difficult vascular access. Procedure is completed and patient is placed in CCU. Vitals are stable at the end of the procedure. Following day, patient develops a pseudoaneurysm in the right groin which is treated with ultrasound guided compression. Next morning, patient complains of chest discomfort and dyspnea. Vitals noted BP 60/35 mmHg, HR 110 bpm Respirations 23. Patient continues to be hypotensive for more than an hour. Labs: Hemoglobin 12mg/dl, Hematocrit 42%.  EKG revealed T elevation. Heart sounds are muffled. Echocardiography was performed that shows a large amount of pericardial effusion. Emergent pericardiocentesis was performed to remove about 600 cc of pericardial fluid. Patient did not complaint of any pain following procedure and vitals returned to normal shortly after the procedure. Patient is discharged 3 days later.  

Complications

Case #2 Questions

47. Based on the above patient scenario, following statements are correct except:

A. Mr.Y experienced tamponade 
*B. Mr.Y experienced tamponade that did not necessitate an intervention

C. Mr.Y will not be coded positive for tamponade unless an intervention was performed to treat tamponade

D. Mr.Y was not in cardiogenic shock after the PCI 

48. State if True or False

Based on the above scenario, patient underwent Ultrasonic guided compression when diagnosed with pseudoaneurysm. This patient should be coded yes for a vascular complication requiring intervention.

*A. True 

B. False

49. Based on the scenario presented, Mr.Y should be coded positive for a bleeding event.

A. True 

*B. False

50.  Based on the scenario presented check all the complications that Mr.Y will be coded yes for:

A. Other vascular complications requiring treatment

B. Bleeding event within 7 hours

C. Heart Failure

D. Tamponade

*E. A and D

