SURVIVAL MANUAL
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ANGIOGRAPHY / INTERVENTIONAL RADIOLOGY
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GENERAL OUTLINE OF THIS MANUAL:  

The manual is divided into 9 main sections:  1) Arterial diagnosis, 2) Venous diagnosis - including pulmonary angiography,  3) Venous access,  4) Vascular intervention,  5) GI intervention,  6) Biliary intervention,  7) GU intervention and  8) Non-vascular tube change, and 9) Lung biopsy.  In each section the following information is outlined for all of the typical procedures we do:  indications for the procedure, contraindications to the procedure [key point:  almost all contraindications listed are relative not absolute!], steps to the pre procedure work up of the patient, information to use in obtaining consent, pre-procedure orders, post-procedure orders and (where applicable) post procedure actions.  Use these guidelines during your clinical rotation on the Angio-Interventional Radiology service.  The manual is intended to provide a framework for developing an understanding of the clinical practice of Interventional radiology and to help streamline the clinical service.  
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ARTERIAL DIAGNOSIS:   ARTERIOGRAPHY

INDICATIONS   (typical ones; not an exhaustive list)


—
Abdominal Aorta: PVOD, aneurysm w/u, dissection, trauma emboli, tumor, arteritis, coarctation


—
ThoracicAorta: Aneurysm w/u, dissection, coarctation hemoptysis, AVM, Parathyroid search, sequestration of lung


—
Upper extremity: Vasculitis, ischemia, trauma, AVM, anatomy for free flap (donor)


—
Visceral:  GI hemorrhage, tumor w/u, portal hypertension w/u, mesenteric ischemia, trauma, Vasculitis, pre-HACP, venous sampling with IA stimulation, Anatomy for operatively placed chemotherapy pump


—
Renal:  hypertension, renal donor w/u, polyarteritis nodosa, unexplained hematuria, trauma, equivocal mass on cross-sectional imaging


—
Pelvis: PVOD, hemorrhage, mass, trauma, impotence, AVM


—
Lower extremity:  PVOD, AVM, pre-free flap (donor)


—
Miscellaneous:  pre interventional procedure, post operative evaluation of vascular anastomosis (most commonly renal revascularization and liver transplantation)

CONTRAINDICATIONS:   (Note - All contraindications are relative.  The importance of the contradictions ((s as the urgency for the exam ((( s.)  

—
PT > 18 for femoral artery puncture*


—
PT > 13 for brachial artery puncture*


—
Platelets < 50,000*



*see coag guidelines

· Ongoing heparinization - heparin should be discontinued at least 2 hours prior to any arterial puncture.

· Severe contrast allergy

· Uncontrolled Hypertension.

·  Renal failure (Creatinine >1.5 consider Angio with Gadolinium as contrast, Cr> 2.0Consider MRA - consult angio staff)

· Patient unable to lie flat on the bed

WORKUP for arteriography

1.
Identify the diagnostic question to be answered or clinical problem to be addressed by the procedure.  Sources of information include:  requisition, chart, referring physician, angio attending staff, and the patient

2.
Learn the pertinent history:    current clinical problem, surgical history,  contrast history, allergy history, current medications, rule out pregnancy, history of renal disease, etc.  Use careweb to get details of previous surgery, site of anastomosis, type and size of graft etc.

3.
Perform physical exam:  Document state of femoral and foot pulses.  If femoral pulses are absent, document axillary, brachial, radial and ulnar pulses (also, for HACP need to know upper extremity pulses)

4.
Know the labs:  PT, PTT, Creatinine  +/- platelets



General Guidelines:



—
PT/PTT, Creatinine within 30 days for most patients except:  



—
PT/PTT within 24 hours for persons who have been on 
Coumadin or Heparin (Cr level may be older than 24 hrs)



—
Platelet count within 24 hours if there is a history of bone 
marrow suppression, history of previous thrombocytopenia, or 
if the patient is on medication that can cause thrombocytopenia.



(
Cr ( 1.5




Red flags indicating need to correct coags prior to procedure:



—
PT > 18 for femoral artery puncture




—
PT > 13 for brachial artery puncture




—
Plts < 50,000



—
Ongoing heparinization - heparin should be discontinued at least 2 hours prior to any arterial puncture.   A repeat PTT after 
discontinuing the heparin is not necessary.

For vascular interventions:  include CBC in pre procedure labs to 

document pre intervention Hct and WBC.

Key Concept:  On occasion, (including trauma, dire emergencies and elective studies on healthy outpatients) arteriography is performed despite the absence of recent laboratory data.  This is done at the discretion of the attending angio physician.  Draw blood for stat coags after obtaining the vascular access. 


Timing for coag correction:  Coordinating the timing of reversal of anticoagulation is critical.  Make sure that someone who will require pre procedure FFP, platelets or other means to correct clotting function is not scheduled as a first case.  Also discuss timing of correction with the referring house staff as well as the angio faculty and our scheduling secretaries.  

5.
Review Relevant Imaging Studies:   This includes previous angiographic examinations as well as cross sectional studies, nuclear medicine studies, and plain films.  

6.
Obtain consent (use the Pre-printed Angio consent for diagnostic studies).  Talk to the patient:  (See following page for discussion of consent process).  Place signed consent form in the chart. Write a progress note documenting your visit and the status of consent. 

If patient will not sign consent — notify referring physician and Angio staff and make sure the person is not scheduled as a first case.  

If patient cannot sign consent — get consent from responsible party in person or by phone (use hospital phone consent line 6-5087).  If there is no such person, referring service must write a note in the chart stating that the procedure is an emergency and must be done before we can proceed.

7.
Write Pre-procedure Orders (inpatients only):  See following page.  Standing orders exist for outpatients and are followed by the nursing personnel.

8.
Document relevant information on Angio patient W/U form so it is easily available in Angio the day of the procedure.  These information sheets have been designed to be a check list for you and to ease communication in the angio suite.  This is particularly critical if you have already done a lot of work on the case but are not available to do the procedure - we're trying to minimize re-work. 

KEY CONCEPT:  AS MUCH OF THE WORKUP AS POSSIBLE MUST BE DONE BEFORE THE PATIENT ARRIVES IN THE DEPARTMENT - THIS INCLUDES OUTPATIENTS!!!!

CONSENT for arteriography: 

Benefits of arteriography:


—
Provides diagnostic pre and post operative road map of vascular anatomy (e.g. - A & O, renal donor, revascularization procedures)


—
Provides possibility of definitive diagnosis when it can't be made by less invasive means (e.g. - GI hemorrhage, angiodysplasia, vasculitis)


—
Gold standard for diagnosis (e.g. - pulmonary angiography)


—
As preparation for planned percutaneous or surgical intervention (e.g. - arterial portography before TIPS, Arterial pump placement)

RISKS of arteriography:


—
Overall risk of complication for femoral access is <2% and axillary puncture is <4%. Risk of death 3 in 10,000 mostly from aortic dissection, rupture or cardiac complications.

· Contrast Reaction - 1/500


Usually mild, but : 




May prolong hospitalization – 1/1000




May require mechanical ventilation and ICU




Death rare (1/10,000)


—
Hematoma (usually a mild annoyance) Groin - 05%, Axillary – 1.5%



Arterial injury at the puncture site or at the catheter tip site that could require operative repair (<1%)


—
Renal damage (for Cr > 1.5 consider Gado, CO2, MRA or IVUS)




usually mild




can require temporary dialysis




rarely can lead to permanent renal failure


 

rare if the patient has no significant risk factors such as diabetes


—
Brachial sheath hematoma (can cause significant nerve damage)***




For brachial punctures only


—
Stroke (for catheterizations above the diaphragm only)


—
Puncture site infection (rare)

***FYI - brachial hematoma with associated median neuropathy is the only complication we've had in recent years that has resulted in litigation.

PRE  PROCEDURE ORDERS for arteriography:

1.
NPO except medications with sips of water:



after midnight for AM cases



after a clear liquid breakfast for PM cases

2. IV: Place peripheral IV evening before exam — Hydrate the patients well before the exam to minimize contrast induced nephrotoxicity. Typical solution is D5.45 NaCl @ 75cc/hr to 120cc an hour. Consult clinical service when necessary.

3. Antibiotics — 1 dose of IV ATB  on-call to Angio should be given if person has a prosthetic vascular graft or heart valve.  Discuss ATB of choice with clinical service.

Endocarditis prophylaxis -- Recommended for prosthetic cardiac valves, known congenital heart disease, Rheumatic or other valvular dysfunction, previous history of endocarditis

4. Allergy prophylaxis — 50 mg.  Prednisone P.O. 13, 7, and 1 hr prior to angio.  We will supplement this with 50 mg IV Benadryl immediately prior to the exam.  For emergency cases, give 100 mg IV Hydrocortisone immediately prior to the Angio in lieu of the PO Prednisone.  For emergency cases in persons with a severe allergy history, consider arranging for anesthesia standby - consult with angio staff.

5. Insulin — If at all possible, we should do diabetic patients in AM.  Write to cut AM insulin dose in half.

Metformin (Glucophage): Please follow the department procedure for the patients on treatment with Metformin. (Appendix)

6. Borderline renal Insufficiency – Hydrate the patient well. Start IV fluids in the morning. Instructions for NPO should be followed by IV fluid, rate and type.

7. Anticoagulation reversal - D/C Heparin 2 hours prior to Angio.  It is not necessary to repeat PTT.  Discuss any other orders regarding correction of coags (i.e. for FFP, cryoprecipitate, platelets, vit K, etc.) with the referring House Officer to make sure you have a shared plan.  Discuss plan with angio faculty.  It is best not to schedule cases requiring complex management of coagulation status for first thing in the AM.

8. Foley catheter - Request catheter placement for all patients undergoing major interventional procedures such as TIPS, Aortoiliac interventions, iliac stent placement, pelvic arteriogram, uterine embolization and thrombolytic therapy.

POST PROCEDURE ORDERS for arteriography:

Preprinted orders are available for the following scenarios:  


Outpatient arteriogram, femoral puncture  


Inpatient arteriogram, femoral puncture


Inpatient arteriogram, axillary puncture


Outpatient venous catheterization

All you need to do is fill in the blanks.  The main variable is immobilization time for the puncture site:  typical times are 6 hours for inpatients following femoral puncture, 4 hours for outpatients following femoral puncture, and 24 hours with arm in a sling for patients following axillary puncture.

CUSTOMIZING THE BASIC PRE-ARTERIOGRAM WORK UP

A&O


—
Plan the puncture, single or biplane (femoral retrograde, femoral antegrade, trans-graft, axillary, right versus left) BEFORE THE PATIENT IS IN THE PROCEDURE ROOM.  Puncture site often dictates changes in the position of the tube, monitors, controls and the procedure tray. 

· .

· Patients requiring intervention and stent placement and other intervention in pelvic arteries, and for any arteriography procedure that is likely to be prolonged well beyond 2hrs, request for a Foley’s catheter in the bladder before the patient is transferred to the Angiography room.

· Pre procedure request for setup of Pressure transducer, pressure bags for sheath infusion, GTN, IVUS, POSIS etc., reduces the procedure time.

·  Review the results of non invasive vascular studies, old films and reports if available. 

Upper extremity arteriogram:

· Hydrate the patient well since large volume of contrast may be injected for arch and bilateral upper extremity arteriography.

· Intra arterial vasodilators are necessary in most examinations,

· Concomitant abdominal or visceral arteriogram may be needed in some forms of Vasculitis 

Visceral Arteriogram:

· Review all imaging studies especially the CT and MR.

· Make sure that patient had not received oral contrast for GI or CT studies in the preceding 48hrs. Scout film of the abdomen may be necessary before the patient is called for Angiogram if the patient received oral contrast. Recommend cleansing enemas if residual contrast is noted in the bowel.

· If multi vessel catheterization is planned consider an introducer sheath.

Hepatic Artery Catheter Placement


—
Document status of left axial, brachial, radial, and ulnar pulse in chart.


—
Review CT, US, and MR to assess portal vein patency.

· Review location of liver metastases from CT or MR.

· Review hepatic arterial anatomy if the patient has had a previous angio; note if a custom steamed catheter was required or if re-positioning of the catheter was required in the past.


—
Consent patient for possible embolization procedure to redirect blood flow (necessary in ~25% of cases b/o aberrant hepatic arterial supply).  Embolization is performed either to prevent GI symptoms from chemotherapy or to ensure that the entire liver is perfused from a single feeding artery.  

Hepatic Arterial Catheter Pull


—
No written consent necessary.

· Check wrist pulses, hand sensation and fingertip capillary refill prior to catheter pull.  Reassess immediately post pull.

· Compress the brachial artery distal to the puncture site while pulling the catheter out to prevent distal embolization of the pericatheter fibrin sheath and thrombus. Apply proximal compression immediately after the catheter tip is pulled out.


—
Notify angio attending physician if hand exam changes following catheter pull or if hand develops signs of circulatory compromise (coldness, numbness, cyanosis, or slowed capillary refill).

OUT PATIENT ARTERIOGRAPHY

Outpatient arteriography is possible because angio is now so safe (significant complication rate < 2%), and the department has appropriate observation facilities, but not everyone is a candidate—and you may be the first person to realize it.  Contact staff if you suspect or identify a problem with doing an outpatient arteriogram. 

INDICATIONS (TYPICAL)

· PVOD

· Renal donor.


—
R/o renovascular hypertension, mass, source of chronic hematuria.


—
Tumor workup.

· AVM evaluation.

· Vasculitis w/u


—
Pre free flap (donor site).


—
Aortic aneurysm evaluation.

CONTRAINDICATIONS


—
ALL THOSE LISTED FOR ARTERIOGRAPHY on previous page.

—
Poorly controlled hypertension with diastolic BP > 110 mm Hg (at risk for groin hematoma - particularly true for persons with renovascular HT).


—
Patient has no ride home.


—
Patient lives isolated - no companion, no phone, etc.


—
Extremes of age (< 12 or > 75 years)


—
Severe cardiopulmonary disease.

Indications for Admission Following Outpatient Angiography


—
Uncontrolled hypertension with diastolic BP > 110.

—
Puncture site hematoma with persistent oozing.


—
Loss of peripheral pulses that were present prior to exam.


—
Intra-procedural complications such as dissection, or contrast reaction.


—
Unusually large contrast volume.


—
Post-procedural deterioration of clinical condition.


—
Significant angiographic findings.

VASCULAR INTERVENTION

THROMBOLYTIC THERAPY

INDICATIONS:   Acute or sub acute occlusion of native artery, vascular graft (arterial or dialysis), or central vein.  Lytic therapy can restore blood flow and reveal an underlying correctable lesion as the cause of the thrombosis.  
CONTRAINDICATIONS:   Major contraindications are ongoing hemorrhage, recent stroke (<2 mo); recent major trauma, recent major surgery (<2 mo); presence of a known CNS tumor, aneurysm, or AVM, known duodenal ulcer, recentCPR, and known hypersensitivity to the agent.  Lesser contraindications are being postpartum, uncontrolled hypertension; recent trauma or GI hemorrhage, known hemorrhagic retinopathy; and left sided intracardiac thrombus.  

WORKUP:  as for an arteriogram.  Consult with staff regarding need to correct coagulation abnormalities.  Sometimes we proceed despite ongoing heparinization, because risk of reversing anticoagulation outweighs risks associated with doing the procedure in the face of anticoagulation.  Review of previous angiograms is critical because many of these patients are repeat players.  
CONSENT:  We frequently begin lytic therapy immediately following a diagnostic arteriogram.  Therefore if the patient's history makes lytic therapy likely, include it (and angioplasty) in the consent for the diagnostic study.  Benefits of lytic therapy include avoidance of surgery, ability to identify and possibly correct an underlying lesion, and limb salvage.  Additional risks of lytic therapy include allergy to the lytic agent, hemorrhage at the arterial and venous puncture sites, hemorrhage at any other remote location such as retroperitoneum, intracranial etc., infection, embolization, and failure to improve the problem.  If the brachial artery is chosen as access site, complications include brachial sheath hematoma with median nerve palasy which can be permanent.  

PRE PROCEDURE ORDERS: Same as angiography

PRECAUTIONS:  Always try and gain access with a single wall puncture. Do not remove dilators or sheaths after gaining access until the completion of the therapy, even if that access is not used for lytic therapy, to prevent bleeding from puncture sites. Use U/S guided access when necessary. 
POST PROCEDURE ORDERS (WHEN THROMBOLYSIS IS TO BE CONTINUED):

1. Transfer to ICU. ( Explain the tip location of each of the infusion ports to the ICU staff. Label all the ports before transfer) 

2. Foley’s catheter

3. NPO till further orders

4. Absolute bed rest with extended hip and knee.

5. No IM or SC injections

6. Stat Hematocrit, PT, PTT, Fibrinogen and Fibrin split products on arrival to ICU.

7. Repeat PT. PTT, Fibrinogen and FSP every 8 hrs.

8. If Fibrinogen is <100 mg - Stop infusion of thrombolytic agent and  Infuse only NS at a rate of 15 ml/hr through the catheter or catheters.

9. If remote bleeding is suspected stop infusion of the thrombolytic agent and start NS until further evaluation. Call H.O.

10. If ooze or small hematoma is noted from the groin access site consider pressure dressing or mechanical compression device. If moderate to large groin hematoma is noted stop infusion of the thrombolytic agent. Call H.O.

11. Write for UK, rt-PA, or reteplase (Retavase-Centocor) admixture and infusion rate.



Standard concentration:  500,000 units UK / 250 cc NS. 1ml =2,000u



Rates vary from 1,000 - 4000 units / minute. If dual infusion through two ports is planned, prepare tow infusion bags and divide the calculated dose into each of the infusion ports. 



Standard infusion rates for rt-PA are 0.5 to 1 mg/hr. rt-PA(Alteplase) is reconstituted in sterile water supplied to a concentration of 1mg/ml. Further dilution with normal saline to 0.2mg/ml is acceptable. However dilution with more than 4 times the volume of saline may result in precipitation of the agent and hence should be avoided. Hybrid technique involving initial pulse spray in the angiography suite followed by infusion is more effective.



Standard infusion rates for Retavase are 0.5 to 1 mg/hr. Retavase can be reconstituted in sterile water supplied to a concentration of 1mg/ml. Further dilution with normal saline to 250 or 500 ml is acceptable. Hybrid technique involving initial pulse spray in the angiography suite with 10 mg of Retavase followed by infusion 0.5mg/hr is more effective.

12. Heparin is given with UK infusions to maintain PTT around 2 times control. However similar dose of heparin is associated with increased risk of bleeding with other agents. Low dose heparin at rate of 500 mg/hr is given with Retaplase. No heparin is necessary with rt-PA infusion except for the heparinized saline infusion through the arterial sheaths.

13. VS per ICU.

14. Check puncture site for bleeding or hematoma AND DISTAL  pulses with each VS check.

15. Plan time for patient to return for follow-up angio and put in our schedule book.

POST PROCEDURE ORDERS:  (AT TERMINATION OF UK INFUSION)

1.
Bedrest with puncture site limb(s) immobile for 24 hours.

2.
VS q 15 min x 1 hr, q 30 min x 1 hr, q 1 hr x 2 hr, and then q 4 hr x 24 hr.

3.
Check puncture site for bleeding or hematoma with each VS check.

4.
Check pulses in treated area with each VS check.

8. Plan to restart Heparin, if indicated, 2 hours following catheter pull.  Consult with vascular surgery staff because risk-benefit ratio of continued anticoagulation varies with each case.  

Dialysis grafts:

Consult with staff and plan the technique.

Lyse and wait:

Procedure performed in two stages.

Stage 1 In the holding area:

With proper aseptic precautions, place an Angiocath 20 Gz in the clotted graft close to the arterial end and direct it towards the Venous anastomosis (Occasionally it is difficult to recognize the arterial end although palpation of the arterial pulsation at the arterial end of the graft are helpful. If necessary inject contrast under fluoroscopy to confirm the placement). Pinching the graft between fingers is helpful in single wall puncture. US guidance can be used. Place a second 20 Gz needle from the venous end directed towards the arterial anastomosis. When the needles are properly positioned within the graft, Injection of 1to 2 cc of saline through one of the catheters results in outflow of fluid altered blood through the other needle. Cap the needle at the venous end.

While occluding the arterial end of the graft, inject 6 to 10 mg of rt-PA (1mg/cc) through the 20Gz Angiocath placed from the arterial end.

For Stage 2, transfer the patient to the Angiography suite at the end of 1 hr.

Perform fistulogram if the graft is pulsating. Treat anastomotic narrowing or central venous strictures by PTA with proper aseptic precautions.

If the fistulogram shows persistent clot, exchange the Angiocath to 6 Fr sheath from the arterial end and to a 5 or 6 Fr sheath from the venous end. Advance a 0.035 glide wire into a central vein, across the venous anastomosis. Balloon dilate the venous end and proximal stenotic segments to 6 or 8mm. Perform mechanical thrombectomy with Oasis or other devices. Arterial plug can be pulled with an over the wire Fogarty embolectomy device. Angioplasty central lesions to 10 mm. Brachiocephalic vein lesions require a transferal approach.

Declot with out Fibrinolysis:

Entire procedure in the Angio suite. With proper aseptic precautions place a 6 Fr sheath from the arterial end directed towards the venous end. Balloon dilate the venous end after passing a wire into a central vein. Perform mechanical or pharmaco mechanical thrombectomy. Place a 5 or 6 Fr introducer sheath from the venous end. Evaluate and declot the arterial end.

VASCULAR INTERVENTION:  PTA  and / or STENT

INDICATIONS:  Symptomatic arterial stenosis and short segment occlusions of the renal, iliac or femoral vessels.  Stent placement is likely if the lesion is a complete occlusion or if the stenosis is heavily calcified, eccentric and long.  Our threshold for using stents is becoming quite low.  Typical venous lesions are central vein occlusions and stenosis not responding to PTA.  Unusual lesions to dilate and or stent include transplant arteries, infrapopliteal lesions, SVC stenosis, IVC stenosis, and aortic stenosis, occlusion, or dissection.  

CONTRAINDICATIONS:  As for arteriography.  

WORKUP:  As for arteriography.

1.
Identify the diagnostic question and the main patient complaint.

2.
Learn the pertinent history. - especially previous vascular surgery and percutaneous interventions.

3.
Perform physical exam. - especially of peripheral pulses.

4.
Know labs: PT, PTT, Creatinine, platelets.

5.
Review relevant imaging studies . - previous arteriography is critical.  if the patient has had outside angios, let film librarian know so she can hunt them down!

6.
Obtain consent.

7.
Write pre-procedure orders.

8.
Fill out angio work-up form.

CONSENT:  As for arteriography.  Frequently, we perform an angioplasty immediately after a diagnostic angiogram.  When that scenario is likely, be sure to include possible angioplasty/stent in the consent for the angiogram.  Benefits of angioplasty include avoidance of major surgery and its risks.  Complications of angioplasty include:  vessel dissection, thrombosis, and rupture; technical failure; clinical failure; as well as all of the complications of angiography.  Benefits of stent placement include:

CONSENT for PTA/Stent (continued):  



Benefits of stent placement include:  avoidance of major revascularization procedure; salvage of failed angioplasty; and possible prolongation of vessel patency beyond what is possible with angioplasty alone.  Five year patency for iliac stents is about 95%.  Complications of stent placement include all those for angiography and angioplasty as well as acute stent migration necessitating further stent placement and possibly surgery.  

PRE PROCEDURE ORDERS:  as for arteriography with one addition

1.
In cases where angioplasty +/- stent placement is likely, include ASA 325 mg po on the morning of the procedure.  

POST PROCEDURE ORDERS:  as for arteriography except

1.
Consult with staff regarding length of time for puncture site immobilization (will vary with size of sheath that was used, degree of intraprocedural anticoagulation that was necessary, and need for post-procedural anticoagulation).

2.
Consult with Angio staff regarding need for and timing of post procedure anticoagulation.  

3. ASA 325 mg po q day for 3 months.

Wallgraft study:


Please evaluate all the patients with iliac artery stenosis or occlusion for wallgraft study. Contact staff when you come across these patients and inform Craig Mclaughlin, rasearch asst for enrollment.

VASCULAR INTERVENTION:  EMBOLIZATION

INDICATIONS:  Indications include control of hemorrhage (GI, bronchial, hepatic, splenic, pancreatic, renal, pelvic, extremity), control of symptoms of hormonally active tumors, chemoembolization for tumor treatment, tumor ablation, hypertension control, impotence, erectile dysfunction, redirection of blood flow for hepatic artery chemotherapy infusion, and treatment of symptoms or complications of congenital arteriovenous malformations.  

CONTRAINDICATIONS:  As for arteriography.  Each type of embolization also has unique contraindications depending on the site to be embolized and the agent to be used.  For example, pre-existing portal vein occlusion is a relative contraindication to arterial embolization of liver metastatic disease because of the increased risk of global hepatic ischemia.  Seek guidance from staff.  
WORKUP:  As for arteriography.

1.
Identify the problem.

2.
Learn the pertinent history. - previous surgery, previous percutaneous intervention.

3.
Perform physical exam. - pulses.

4.
Know labs:  PT, PTT, Cr  +/- plts.

5.
Review relevant imaging studies - US, CT, MR, Angio.

6.
Write pre-procedure orders.

7.  
 Fill out angio work-up form.

CONSENT for embolization:


As for arteriography.  Specific benefits and risks will vary a bit.  In general, the major benefit of embolization is to achieve a therapeutic goal when surgery is not possible, is unlikely to be curative (i.e. for chronic GI bleeding) or is likely to cause excessive morbidity or death.  Risks of percutaneous embolization include technical failure; migration of the embolic material to an unintended and undesirable location - possibly requiring surgery to correct; tissue necrosis; post infarction syndrome (fever, nausea, pain); stroke (pulmonary AVM only); death.  This list is not exhaustive.  Consult with staff regarding specific risks in each case.  
PRE PROCEDURE ORDERS:  As for arteriography.  Also

1.
Pre renal ablation - Urinalysis should be clear.

2. A single dose of antibiotic should be ordered on call to Angio prior to any embolization procedure.

POST PROCEDURE ORDERS:    As for arteriography.
Special orders are necessary for uterine artery embolization and chemoembolization procedures.

Uterine artery Embolization

Uterine artery embolization is indicated for relief of menorrhagia and bulk related symptoms of Uterine fibroids.  Patients with desire to maintain fertility, uterine prolapse, stress incontinence, pelvic inflammatory disease, contrast allergy, diabetes and patient with other pelvic surgical lesion including prior pelvic radiation are generally excluded from Trans catheter therapy.

Consent:

Inform the patient of possible complication related to arterial catheterization, contrast related complications, post procedural pain, nontarget embolization, infection, premature ovarian failure, possibility of hysterectomy(0.7%) and infection.

Preprocedural workup:   (In addition to the routine pre angio work up protocol)

All patients require pelvic US and MRI before the procedure, in addition to clinical evaluation by gynecologist.

The procedure is performed as an APD and make sure that arrangements for admission after the procedure have been made.

IV access and a Foley catheter are placed in the holding area.

If a recent pregnancy test is not done repeat in holding area. 

Ansef 1Gm Ivis administered prior to embolization.

Toradol 60mg IV (potent NSAID and analgesic) before transfer to Angio.

Procedure:

Prepare both groins

Conscious sedation with Versed and Fentanyl.

Arterial access similar to other procedures. 5Fr introducer sheath is standard. 5Fr Glide cobra and Bookstein catheters are used for selective catheterization.

Pelvic arteriogram followed by selective internal iliac arteriogram in oblique projections will be followed by embolization with 355-500 micron Ivalon particles with or with out tracker.

Gelfoam plug or microcoils may be used at he end.

Post procedure care:

Observe the patient in the recovery room after removal of the femoral sheaths.

PCA pump (PCA dose MSO4 1-2 mg, lock out 30 mts, basal infusion 1mg/hr. Increase PCA dose and/or basal dose of 1mg/hr if needed.

Motrin 800mg PO on arrival to floor and 600mg q6h.

Decadron 6 mg IV q6h prn nausea.

Zofran 4mg IV q6h prn nausea

Diet as tolerated

Discharge orders:

Motrin 600mg po q6h x 1wk

Vicodin 1-2 prn q 4-6 h

Peri-colace (casanthranol 30 mg and 100mg of colace) 1 cap BID.

Follow-up instructions for fellows:

Periodic assessment of  pain control during the first 24 hrs of the procedure.

Examine the patient before discharge for procedure related complications such as groin hematomas and peripheral pulses.

Assess the severity of the pain before discharge.

Call the patient in 48 hours for assessment of pain related to embolization

Arrange for US in 2 weeks to assess the uterine size.

Examine the patient in interventional radiology recovery room to get a feed back on symptoms and quality of life.

VENOUS DIAGNOSIS

PERIPHERAL VENOGRAPHY:

PROCEDURES:  upper extremity venography, lower extremity venography, dialysis access evaluation.
INDICATIONS:  r/o upper or lower extremity DVT;  evaluate for incompetent perforating vein as a cause for lower extremity venous stasis ulcer;  evaluation of extremity venous system prior to dialysis access placement;  evaluation of non functioning or malfunctioning dialysis access;  evaluation of subclavian vein prior to AICD or other permanent central transvenous device;  r/o pericatheter subclavian thrombus;  r/o SVC stenosis or occlusion.




Note:  for DVT evaluation , lower extremity venography is reserved for cases where US and/or MRA are equivocal, and for cases where symptoms are limited to the calf.  

CONTRAINDICATIONS:  Coagulopathy is not a contraindication unless a positive study will lead to a more complex procedure (i.e. - acute lower extremity DVT leading to IVC filter placement.  
WORKUP:

1.
Identify the diagnostic question: this can be the hardest part of the workup.

2.
Learn the pertinent history:  Contrast history, allergy history, symptoms, 
surgical history.  

3.
Perform physical exam:  Location and extent of swelling, location of venous 
stasis ulcers (mark with radio-opaque marker for films)

4.
Know labs:  Creatinine is the most important value.  PT, PTT, platelets not necessary unless a procedure requiring central access is planned after diagnostic study.  

5.
Review relevant imaging studies:   PREVIOUS VENOGRAMS!!!

6.
Obtain consent:  Written consent not necessary.  

7.
Write pre-procedure orders:  Not necessary.

8.
Fill out angio work-up form:  Clear description of the point of the study is key

CONSENT for peripheral venography:   Written consent is not necessary.  Primary benefit is definitive diagnosis.  Risks are contrast allergy, renal dysfunction, and extravasation of contrast into extremity soft tissues.
PRE PROCEDURE ORDERS:  No specific pre-procedure orders are necessary.  Clerical staff see that both inpatients and outpatients are NPO for 4 hours prior to the exam.  

POST PROCEDURE ORDERS:  No specific post procedure orders are necessary.  

PULMONARY ANGIOGRAPHY:

INDICATIONS:


R/O pulmonary embolus, AVM evaluation.



- Benefits:  gold standard for diagnosis; roadmap for further intervention.



-



-

CONTRAINDICATIONS:


—
Contrast allergy:


—
Pregnancy.


—
Renal failure (Creatinine > 2.0).


—
See also contraindications to outpatient arteriography (because venous samplings are usually done as outpatients).

· Left bundle branch block:  (for pulmonary angiography only).  Consider transvenous pacer placement prior to study, or at least having one available for placement during the study if necessary.

· correction of coagulopathy not necessary 
UNLESS IVC filter placement is to be done for a positive study.

WORKUP:  as for arteriography:

1.
Identify the diagnostic question.

2.
Learn the pertinent history.

3.
Perform physical exam.

4.
Know labs:  PT, PTT, Cr  +/- plts.

5.
Review relevant imaging studies:  in particular review studies and results that document status of femoral and iliac veins and IVC prior to filter placement as occlusion of a segment may affect choice of access site.  

6.
Obtain consent.

7.
Write pre-procedure orders. 

8.
Fill out angio work-up form.

CONSENT:  written consent is necessary

Procedural Risks:


General:  Bleeding, hematoma, or infection at puncture site; contrast allergy; renal dysfunction.  


Specific for pulmonary arteriography:  Cardiac arrythmia; right heart failure; death.


For jugular access:  pneumothorax; neck/mediastinal hematoma.

PRE PROCEDURE ORDERS for pulmonary arteriography: 

1.
NPO except meds with sips of water:



after midnight for AM cases



after a clear liquid breakfast for PM cases



for at least 4 hours prior to the case for add on cases

2.
IV: Place peripheral IV evening before exam — typical solution is D5.45 NaCl @ 75cc/hr.

3.
Antibiotics — 1 dose of IV ATB  on-call to Angio should be given if person has a prosthetic vascular graft or heart valve.  Discuss ATB of choice with clinical service.

4.
Allergy prophylaxis — 50 mg.  Prednisone P.O. 13, 7, and 1 hr prior to angio.  We will supplement this with 50 mg IV Benadryl immediately prior to the exam.  For emergency cases, give 100 mg IV Hydrocortisone immediately prior to the Angio in lieu of the PO Prednisone.

5.
Insulin — If at all possible, we should do IDDM patients in AM.  Write to cut AM insulin dose in half.

6.
Heparin - D/C Heparin 2 hours prior to Angio (see exceptions to this).  It is not necessary to repeat PTT.  Discuss any other orders regarding correction of coags (i.e. for FFP, cryoprecipitate, platelets, vit K, etc.) with the referring House Officer to make sure you have a shared plan.  Discuss plan with angio faculty.  It is best not to schedule cases requiring complex management of coagulation status for first thing in the AM.  

POST PROCEDURE ORDERS:

Preprinted orders are available for venography from the femoral vein approach.  All you need to do is fill in the blanks.  Main variable is immobilization time for the puncture site:  typical times are 4 hours for inpatients following femoral vein puncture, 2 hours for outpatients following femoral vein puncture, and 4 hours with right side down following transhepatic portal vein puncture.  Venography from the jugular approach requires 4 hours bedrest with head of bed elevated 45 degrees or more. 

SELECTIVE VENOGRAPHY

Lower extremity descending venogram:  to evaluate level and severity of valvular incompetence in patient with known chronic venous stasis.

Iliac venogram and Inferior Vena Cavagram:   r/o thrombosis, r/o anomaly, r/o tumor invasion, pre IVC filter evaluation, evaluation of possible complication of IVC filter.

Renal:  pre-Warren shunt evaluation, renin sampling in workup for renovascular hypertension, hematuria of unknown etiology, r/o renal vein thrombosis.

Hepatic:  portal hypertension workup, pre-Tips, r/o Budd Chiari.

Transhepatic portal:  venous sampling for workup of pancreatic neuroendocrine tumors, w/u of stomal varices, occasionally in conjunction with TIPS.

Parathyroid:  venous sampling in functioning parathyroid adenoma or tumor workup.

Gonadal:  venous sampling in tumor workup, pre-gonadal vein embolization for male infertility.

Special instructions for selective venography:


Patient preparation, consent, pre and post procedures instructions same as for pulmonary arteriography.


—
Abnormal Coagulation status - importance varies with type of exam and site of access:

a. Transjugular or transfemoral access may be obtained

b. for IVC filter placement:  PT should be <18, platelets should be >50,000, and Heparin should be off for at least 2 hours prior to start of study.

c. for all other transfemoral venous studies: see "b." above.

d. for transhepatic studies: PT, PTT and platelets should be normal! 
For transhepatic access complications include intraperitoneal hemorrhage; hemobilia; sepsis.

RENAL VEIN RENIN SAMPLING:

INDICATIONS:  evaluation of possible renovascular hypertension

CONTRAINDICATIONS:  as for central venography

WORK UP:  

1.
Identify the diagnostic question - particularly which kidney is suspect and 
whether or not segmental renins should be obtained.

2.
Learn the pertinent history.

3.
Perform physical exam.

4.
Know labs:  PT, PTT, Cr  +/- plts.

5.
Review relevant imaging studies:  in particular review renal studies, such as 
angios, nuc med studies, CT, or MR.  

6.
Obtain consent.

7.
Write pre-procedure orders. 

8.
Fill out angio work-up form.

CONSENT:  written consent is necessary.

Benefits:  unequivocal evidence that ischemic kidney is a cause of hypertension - this increases the likelihood that intervention (such as surgery, embolization or PTA) will help symptoms.  

Procedural Risks:   Bleeding, hematoma, or infection at puncture site; contrast allergy; renal dysfunction.  Vasovagal episode during exam is common (because we stand the patient upright with a femoral vein catheter in).  Equivocal test result is possible.  Laboratory error requiring repeat procedure can occur but is rare.  

PRE PROCEDURE ORDERS:

1.
Low sodium diet (< ?? mEq/d) for 3 days prior to sampling if patient is not taking diuretics.

2.
Discontinue antihypertensive medications except for diuretic x 3 days.  Guidelines for this:



a.  DC proproanolol and alpha-methyldopa if possible.



b.  Hydralazine is acceptable because it is a renin stimulant.



c.  ACE inhibitors are +/-.  

3.
Supine position for at least one hour prior to sampling.  Patient must be transported on a stretcher.

4.
NPO after midnight (including diuretic if possible).

Pre Procedure Orders for renal vein renin sampling, continued:

5.
No premedication.

POST PROCEDURE ORDERS:  as for venography from the femoral approach.

General Information about how Renal Vein Renin Sampling is used:

A.
Renal Vein Renin Ratio (RVRR)


1.  Definition:  [renin] of ischemic kidney__  =    RVRR






[renin]of contralateral kidney



2.  If RVRR is > 1.48, there is unilateral renal ischemia\



3.  Disadvantages of RVRR:





a.  not definitive with bilateral disease





b.  RVRR approaches 1 if there are arterial collaterals





c.  20% false negative rate (i.e. values < 1.4)





d.  cannot predict degree of improvement with intervention

B.

Renal : Systemic Renin Index (RSRI)



1.  Definition:   [renal vein renin] - [systemic renin]  =  RSRI  *






         [systemic renin]




*(calculate for each kidney)



2.  Normal RSRI </= 0.24 (renal vein renin normally 24% higher than 



systemic activity;  therfore, Rt + Lt +48% higher than systemic renin).  



3.  Liver capacity in degrading renin = 0.48 =>hyper-reninemia if > 0.48

4.  If ipsilateral kidney RSRI > 0.24, and contralateral kidney has RSRI <0.24, for total </= 0.48  =>no hyper-reninemia (contralateral kidney renin production has been suppressed).



5.  If contralat renal renin suppressed by ipsilat kidney, then cure probalble:




e.g.
RSRI ipsilat = 1.15 +/- 0.15 and





RSRI contralat = 0.03 +/- 0.15



6.  Improved patients (not cured):





RSRI ipsilat = 1.22 +/- 0.15 and





RSRI contralat = 0.31 +/- 0.53

VENOUS ACCESS:  

PERIPHERALLY INSERTED CENTRAL CATHETER PLACEMENT

(PICC Placement)

INDICATIONS:  Intermediate term venous access (8 days to 3 months).  Typical indications are osteomyelitis or other infection requiring a lengthy course or antibiotics; chemotherapy; and hyperalimentation.  Single and dual lumen catheters are available.  

CONTRAINDICATIONS:


—
Uncorrectable coagulopathy.  Coags should be as follows




PT < 18




PTT:  normal or patient off Heparin for at least 4 hours




platelets >50,000


—
Immunosuppression with WBC <1000


—
Contrast Allergy (use CO2 as contrast &/or premedicate as appropriate)


—
Renal failure (consider CO2 as contrast)


—
Known occlusion of central veins (remember to review previous venous studies!!!)


—
Inability of patient to cooperate with line maintenance:  PICC placement is not appropriate for anyone who has inadvertently or intentionally removed his/her PICC more than once.  PICC replacement in that setting is an inappropriate use of hospital resources.  Permanent subcutaneous port placement is the most appropriate alternative.  

WORKUP:  All PICC placements are referred to us by the IV team after they have screened the patients, obtained consent, and been unsuccessful at bedside line placement.  Angio clerical staff then will do basic screening regarding allergy history and coagulation status and then will call for patients as our schedule permits, giving verbal NPO, IV, and stop Heparin orders to floor personnel.  Physician role in workup is to help manage problem cases (i.e. allergy prophylaxis, correction of coagulopathy, political issues); triage urgent cases (PICC placement necessary prior to imminent patient discharge); and to double check indication, coagulation status, NPO status and allergy history prior to beginning the procedure when the patient arrives in the department.  

CONSENT for PICC placement: 

No specific written consent necessary for PICC lines because IV has already obtained it.  

Benefits:  ready access for blood draws; decreased need for repeated searches for peripheral access; and ability to infuse irritating substances centrally thus sparing peripheral veins.  

PRE PROCEDURE ORDERS:  (handled primarily by clerical staff)
1.
NPO for 4 hours

2.
IV D5 0.45 NaCl at KVO in hand or forearm of the extremity in which the PICC will be placed.

3.
Correct coags as necessary (consult with referring housestaff and coordinate timing with angio clerical staff).

4.
D/C Heparin for 4 hours prior to the procedure.

5.
Allergy prophylaxis when indicated.  

POST PROCEDURE ORDERS:

1.
S/P <single/double> PICC placement.  Institute routine care.  

2.
If patient oozes persistently at the insertion site following placement, wrap arm with an ace wrap and write to remove wrap in 2 hours.  (This is a frequent problem with patients on steroids or who have platelet dysfunction)

VENOUS ACCESS:  HICKMAN CATHETER PLACEMENT

INDICATIONS:  Long-term venous access - typically for chemotherapy or access following bone marrow transplantation.  Single, dual, and triple lumen catheters are available.  Indication for translumbar placement is SVC or bilateral subclavian vein occlusion.  
CONTRAINDICATIONS


—
Uncorrectable coagulopathy.  Coags should be as follows




PT < 18




PTT:  normal or patient off Heparin for at least 4 hours




platelets >50,000


—
Immunosuppression with WBC <1000


—
Contrast Allergy (use CO2 as contrast &/or premedicate as appropriate)


—
Renal failure (consider CO2 as contrast)


—
Central venous occlusion (remember to review previous venous studies!!!)  Translumbar placement is sometimes required.  


—
Inability of the patient to cooperate with line maintenance:  Hickman catheters require a fair amount of maintenance and are potential sources of sepsis.  


—
Ongoing infection:  must be afebrile x 24 hours to placement.  Must wait 72 hours before placing a new Hickman if an infected one has just been removed.

WORKUP

1.
Identify the indication for placement and the requested site and side of 

insertion.  

2.
Learn the pertinent history - particularly sites of previous line placements.  

3.
Perform physical exam - evidence of arm swelling.

4.
Know labs:  Platelets, PT, PTT, and Creatinine.

WORK UP for Hickman placement (continued):

5.
Review relevant imaging studies:  in particular review studies and results 
that document status of subclavian veins, brachiocephalic veins and SVC 


as occlusion of a segment may affect choice of access site.  

6.
Obtain consent.

7.
Write pre-procedure orders. 

8.
Fill out angio work-up form.

CONSENT:  written consent is required.
Benefits:  permanent access decreasing the need for peripheral needle punctures;  central access decreasing the risks of infusion of substances irritating to endothelium;  fluoroscopic guidance provides added benefit of decreasing procedural risks when compared with blind surgical placement.  

Procedural Risks:  technical failure, contrast allergy, renal dysfunction, infection, arm swelling due to venous thrombosis, catheter malfunction requiring future intervention, pneumothorax, hemothorax,and  mediastinal hematoma.

Long Term Issues:  Requires daily maintenance; delayed infection may require removal; and catheter fragmentation may lead to cardiac arrythmia and would require foreign body retrieval.  

PRE PROCEDURE ORDERS (for inpatients):  for outpatients, consult with angio nursing staff)
1.
NPO for 4 hours.

2.
IV D5 0.45 NaCl at KVO in hand or forearm of the extremity in which the Hickman will be placed.  (except for translumbar placement, where site of peripheral access is not crucial to success of procedure)  

3.
Correct coags as necessary (consult with referring housestaff and coordinate timing with angio clerical staff).

4.
D/C Heparin for 4 hours prior to the procedure.

5.
Allergy prophylaxis when indicated.  

POST PROCEDURE ORDERS: for Hickman placement
A.
SUBCLAVIAN PLACEMENT (INPATIENTS)

1.
Upright PA chest xray prior to leaving radiology department.  specify on the requisition to have the film brought to Angio to be read.

2.
S/p Hickman catheter placement via <specify site>.

3.
Institute standard Hickman catheter care.

4.
Bedrest for 2 hours.

5.
VS q 15 min x 1 hr, q 30 min x 1 hr, q 1 hour x 2 hr and q 4 hr x 24 hr.  

6.
NPO til awake and alert then advance diet as tolerated to previous diet.  

B.
SUBCLAVIAN PLACEMENT (OUTPATIENTS):  As above, except observe in radiology holding area until CXR cleared then send to referring clinic for teaching.  

C.
TRANSLUMBAR PLACEMENT:  As above, except that chest xray is not necessary.  

VENOUS ACCESS:  SUBCUTANEOUS PORT PLACEMENT

INDICATIONS:  Long term venous access where need for access is intermittent and long lasting, high volume infusions are not needed.  Typical indication is chemotherapy.  Use for antibiotic administration is controversial - because of placing an implantable device in someone with ongoing infection.  

CONTRAINDICATIONS:  as for Hickman catheter placement.  Also - arm port placement is contraindicated in someone using crutches!!!

WORKUP:  much of the workup is done by the referring service and our clerical staff prior to the patient's arrival.  These ports placements are typically done as out patient procedures.  The primary job of the physician in this regard is to double check the work of others.  Responsibilities are:  
Scheduling Clerk:  Obtain the following data:

1.
Coagulation status including PT, PTT, and platelets.

2.
History of contrast allergy.

3.
History of breast surgery, subclavian occlusion, or other factors making access from one side more favorable than from the other.

4.
Physician preference regarding brand of port.  

5.
Pass on these instructions for the patient:




a.
The patient should arrive at 8 a.m. and be NPO since midnight 


for implantation before noon; the patient should arrive at noon 


NPO after breakfast for implantation in the afternoon.




b.
The patient needs a driver after the procedure because of 




intravenous sedation and, in the case of ports, of arm pain.

X-ray technician responsibilities:  

1.
Fill out the paperwork for chart, manufacturer's report, and patient documentation of the implantable device.  Items to be filled in include the patient's name, address, phone number, hospital registration number, date of implantation, catalogue number of the device, lot number of the device, as these things are asked for.  The physician will fill in the implantation site and venous access used as well as comments about the procedure and complications.

2.
Following successful implantation, a chest film will be obtained.

Referring nurse or physician responsibilities to communicate to patient:  

1.

The patient will receive 2 gm Kefzol IV in angiography, which must be administered over one hour.  Consequently, the patient needs to arrive at 8:00 a.m. for morning implantation or at  noon for afternoon implantation.

2.
In general, we prefer to use the nondominant arm.  Contraindications to that site are:  mastectomy, history of subclavian or axillary vein thrombosis, history of other operation for injury for predisposing to venous thrombosis.

CONSENT:  written consent is required.  

Benefits, risks, and long term issues are the same as those for Hickman Catheter placement except that, following initial healing of the wound, ports do not require daily care (a significant advantage over other types of access).  

INSTRUCTIONS FOR OUTPATIENTS (in lieu of pre and post procedure orders):
1.
Arrive at 8 a.m. for a.m. implantation and at noon for p.m. implantation.

2.
The antibiotic you will receive, Kefzol, requires infusion over one hour.  This may result in some delay between when you arrive and when the catheter or port is implanted.  

3.
During the procedure, you will receive intravenous sedation; afterwards, you will experience arm discomfort related to implantation of the port.  Consequently, you will need transportation home, since you will be unable to drive.

4.
Sutures, which are used to close the implantation site of ports, will be removed in one week.  Until suture removal, the implantation site should be kept dry.  

5.
Keep the original dressing on for two days.  After that, change the dressing each day and gently clean the sutue line with hydorgen peroxide on a cue-tip or cotton ball (wash hands before doing this).  A large bandaid may be used for the dressing.  After the first two days, you may shower but you must cover the dressing with saran wrap while you shower to keep the site dry.  

1. Some bruising and discomfort over the implantation site is to be expected.  Please notify either interventional radiology (phone (313) 936-4536), the radiology resident on call (phone (313) 936-6267) or your physician if you develop any arm swelling, fever, or new local discomfort over the implantation site.

VASCULAR INTERVENTION:  IVC FILTER PLACEMENT

INDICATIONS:  DVT +/- PE with failure of anticoagulation, contraindication to anticoagulation, free-floating thrombus above the inguinal ligament.  Massive PE with limited pulmonary reserve.  Pre pulmonary embolectomy.  Pre lytic therapy of femoral, iliac or IVC thrombus.  Prophylaxis in trauma patients at high risk for development of DVT (pelvic or lower extremity fracture, or cord injury). Suprarenal filter is indicated in 1)women that are pregnant or likely to have pregnancy in future 2)Free floating IVC Clot extending to renal veins 3)Clots extending from the nose of a infrarenal IVC filter with clinical evidence of PE 4)Recurrent PE of lower extremity origin in the presence of an infrarenal IVC filter 5)large AAA 6)Duplication of cava, and 7)large circum Aortic renal vein.

CONTRAINDICATIONS:  Infra Renal IVC occlusion.

WORKUP:  as for arteriography

**correction of coags: PT < 18, platelets >50,000, off Heparin for at least 2 hours.

CONSENT:  we frequently do IVC filter placement immediately following a venogram or a pulmonary arteriogram.  If filter placement is contingent upon the outcome of the diagnostic study, consent the patient for the possibility of filter placement at the time you get consent for the first study.  Risks of IVC filter placement include:  allergy to contrast, bleeding, hematoma, contrast nephropathy, recurrent PE (3-5%), and chronic leg swelling (5%).  

PRE PROCEDURE ORDERS:  as for arteriogram

POST PROCEDURE ORDERS:  modify preprinted post venogram orders as follows:


1.
Femoral access:  bedrest supine for 8 hours unless patient is morbidly obese.  if patient is morbidly obese specify bedrest for 24 hours.


2.
Jugular access:  bedrest with head of bed elevated at least 30 degrees for 4 hours.


3.
Wait at least 4 hours to restart heparin.

VASCULAR INTERVENTION:  

TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC SHUNT (TIPS)

INDICATIONS:  portal hypertension with recurrent variceal hemorrhage despite sclerotherapy; portal hypertension with ongoing exsanguinating hemorrhage; unmanageable ascites.

CONTRAINDICATIONS:  Relative contraindications are chronically occluded portal vein or hepatic vein, allergy to contrast, renal failure, uncorrectable coagulopathy.  Child's class A or "good" class B patients do well with conventional surgically constructed portosystemic shunts, which have a lower restenosis rate than TIPS.  Therefore, these patients deserve a surgical consult before we accept them for a TIPS, in case the surgeons would rather shunt them.  

WORKUP: as for arteriography.  make sure you carefully review previous studies for evidence of portal vein patency (CT, US, MR, Angio)

CONSENT:  risks include contrast allergy, contrast nephropathy, technical failure, hemorrhage (mediastinal, intraperitoneal), hepatic artery injury (possibly requiring percutaneous embolization), sepsis, biliary fistula, stent migration, acute intra-stent or portal vein thrombosis, and encephalopathy (20%: 15% manageable with diet and meds, 5% symptomatic despite medical management).  Patients and families should be aware that up to 50% of patients require re intervention within 18 months of first TIPS procedure.  The usual reason for delayed problems is restenosis at the hepatic venous end of the stent.  

PRE PROCEDURE ORDERS: 

1.
As for arteriography except the following - 

2.
Correct coagulopathy as much as possible but we frequently do the procedure with ongoing coagulopathy. (see coag guidelines for guidelines for use of FFP.)

3.
Type and Screen.

4.
Cefotan 1 gm IVPB on call to Angio.

POST PROCEDURE ORDERS after TIPS:

1.
Bedrest with HOB elevated at least 30 degrees for 4 hours.

2.
NPO for 4 hours.

3.
VS q 15 min x 1 hr, q 30 min x 1 hr, q 1 hr x 2 hr, q 4 hr x 24 hr.

4.
Check right neck for bleeding or hematoma with each VS check.

5.
Right jugular sheath may be used for IV fluids and/or medications.

6.
Abdominal ultrasound to evaluate TIPS patency in 24 hours (also schedule this with ultrasound and fill out diagnostic requisition).

7.
If sheath is left in we will remove sheath after demonstration of shunt patency on 24 hr ultrasound (unless service prefers to keep sheath in).

GI INTERVENTION

PERCUTANEOUS GASTROSTOMY TUBE PLACEMENT

INDICATIONS:  Inability to eat due to CNS disease, peripheral neurologic or neuromuscular disease, or obstructing cancer of the pharynx or esophagus; tracheo-esophageal fistula; inability to maintain adequate nutrition with po intake due to general malaise associated with cancer or due to swallowing dysfunction; excessive caloric needs due to cystic fibrosis.  G tubes are also occasionally placed to palliate gastric outlet or small bowel obstruction in preterminal cancer patients.

CONTRAINDICATIONS:  The absolute contraindications are severe coagulopathy, Total or subtotal gastrectomy, ongoing peritoneal dialysis, severe portal hypertension with gastric varices, gastric and perigastric carcinomatosis. The relative contraindications are ascites, presence of a ventriculoperitoneal shunt less than 3 months old; presence of a Laveen shunt and general combativeness and ongoing infection or fever of unknown etiology. When placing G-tubes in patients with ventriculoperitoneal shunts, leave a safety margin and select a site 2 Cm from the shunt. Patients with significant delay in gastric emptying, GE reflux, and/or aspiration pneumonia, the patient should be fed past the ligament of Treitz via a percutaneous GJ tube (see next section).  

WORKUP: (note the workup is very similar to basic angio w/u)

1.  Obtain a history.  The most important thing to establish is what kind of tube the patient needs:  G tube, single lumen GJ (for transgastric feeding into the jejunum, or dual lumen GJ (for gastric drainage and jejunal feeding).  Secondarily, the patient's abdominal surgical history must be determined.  Ancillary studies that might be warranted prior to tube placement are esophageal pH probe (to document reflux), gastric emptying study, and UGI (for reflux and GI anatomy).  Consult with angio staff if you think a G tube placement should be postponed for further diagnostic workup.  Also review contrast history and allergy history.  

2.  Perform a brief physical exam of the abdomen to identify body habitus and scars.  If the patient has a large brace to support scoliosis, the rigid margin of the brace should be marked on the patient's abdomen prior to choosing an access site.  

WORKUP for G Tube placement (continued): 

3.  Order labs:  CBC, platelets, PT, PTT.  For inpatients, labs should be obtained within 48 hours of procedure.  For ADP patients, labs should be within two weeks of the procedure.  In order to proceed labs should be:  WBC normal or, for immunosuppressed patients,  WBC >1000; platelets > 50,000, PT < 13, PTT normal.  

4.  Review relevant imaging studies:  GI series, gastric emptying study, abdominal CT (review of the latter is especially helpful if the patient has had prior gastric surgery, ascites, or intraperitoneal tubing).  We do not need to order a CT if the patient hasn't had one, however.  

5.  Obtain Consent:  See below for risks.  Use surgical consent form with appropriate insertions written in.  Talk with the patient, place signed consent form in the chart.  Write a progress note documenting your visit and the status of the consent.  If the patient will not sign consent - notify the referring physician and Angio staff and make sure the patient is not scheduled as a 7:45 am case.  If the patient cannot sign consent, obtain consent from the responsible party in person or by phone (consent line 6-5087).  

6.  Write pre procedure orders:  see below.

7.  Document relevant information on Angio patient W/U form.  

CONSENT:

Benefits of percutaneous G tube placement:  allows long term enteral nutrition;  may shorten hospitalization;  eliminates need for nasogastric feeding tube or IV hyperalimentation; decreases caretaker time for feeding; in some cases, patients can be fed at night while asleep.  Tubes last about 6 - 9 months and can be changed as an outpatient procedure.  Alternatives are surgically placed and endoscopically placed G tubes which have similar procedural risks and long term care issues to the fluoroscopically placed ones.  

Procedural Risks of G tube placement:  Allergy to contrast (rare) technical failure due to interposition of the colon between the stomach and abdominal wall (2%), hemorrhage possibly requiring transfusion or endoscopy (2%), infection requiring prolongation of hospitalization and IV antibiotics (3%), infection requiring emergency surgery (<1%).  Tell patients and families to expect some abdominal and subdiaphragmatic pain for 24-48 hours.

CONSENT for G tube placement (continued): 

Longterm Issues/Risks:  G tubes require daily care and maintenance.  They can malfunction, break, become dislodged or become clogged.  These events must be recognized promptly and the patient be brought back for tube replacement in a timely fashion.  We will provide the patient's caregiver with instructions regarding tube care and emergency contacts prior to patient discharge from the hospital.  

PRE PROCEDURE ORDERS:

1.
NPO and nothing per existing feeding tube except meds with water:



after midnight for AM case



after 6 AM for PM case.

2.
NG Tube:


a.  if a nasoenteric feeding tube is in place, DO NOT REMOVE IT.



b.  if no feeding tube is in place — place a NG tube morning of procedure if possible (NOTE:  if the patient has an obstructing lesion in the pharynx or esophagus that prevents NG placement, we will do it at the time of the procedure under fluoroscopic guidance).

4.
Labs:  CBC, PT, PTT, platelets if most recent ones are over 48 hrs old or if they were abnormal.

5.
Coagulation status:  



a.  Hold subcutaneous heparin until after tube placement



b.  Hold IV heparin or coumadin until normal PT and PTT are documented. or - correct coags if necessary:  discuss with angio staff.

6.
IV:  D5 0.45 NaCl at kvo (if patient has no IV already).

7.
ATB:  Cefotan 1 gm IVPB on call to Angio.  Discuss alternate coverage if patient is allergic to Cephalosporins.

8.
Allergy prophylaxis:  as for arteriography.

9.
Insulin:  cut daily insulin dose in half.

POST PROCEDURE ORDERS for G tube:

1.
Status post G tube (GT) placement.

2.
G tube to gravity drainage.

3.
NG to low suction (optional - we don't always leave an NG in).

4.
Nothing per mouth, (NG), or GT except meds



PO meds may be accompanied by sips of water



if GT is used for meds, flush with 10 cc water afterwards.

5.
May cap GT (and NG) for 30 minutes after each med administration.

6.
Liquid meds only preferred through GT.

7.
NO carafate or antacids per GT!

8.
Bedrest for 4 hours after GT placement with HOB elevated 45 degrees if possible.

9.
After 4 hours of bedrest, patient must get out of bed at least once the day of the procedure (unless he/she is totally bedridden, of course).

10.
VS q 30 min x 2 hrs, q 1 hr x 2 hr, then q 4 hr x 24 hrs.

11.
Cefotan 1 gm IVPB q 12 hrs x 2 doses.

12.
Fill out consult for dietician to see patient regarding caloric needs.

POST PROCEDURE ACTIONS:

1.
Evening of tube placement:  



a.  check patient for signs of bleeding, sepsis, peritonitis



b.  write progress note

2.
Morning after the tube placement:  



a.  check patient for signs of bleeding, sepsis, peritonitis



b.  if you suspect trouble - contact angio staff



c.  if all is ok, cap GT, D/C NG (if there is one), write for nurses to change dressing every day and write order that graduated feeding schedule may begin.



d.  notify referring HO of actions.



e.  deliver tube care sheet to patient (or to nurse to give to family).  

PERCUTANEOUS GASTROJEJUNOSTOMY TUBE PLACEMENT

INDICATIONS:  as for GT with documented need to feed past the ligament of Treitz.  Single lumen tube is preferred.  Dual lumen tube is necessary if gastric drainage or venting is needed or if patient is on medication that must be administered into the stomach.  Note:  you absolutely cannot give crushed pills through a GJ tube - it will tolerate only clear liquid meds.  

CONTRAINDICATIONS:  as for GT.  

WORKUP:  as for GT.  

CONSENT:  as for GT.  Note:  GJ tubes are harder to place, harder to get TFs going smoothly, and harder to maintain than G Tubes. Families should know that sometimes (10%) at the initial procedure, we are unable to get a tube through the pylorus.  In that situation, we place a GT and convert it to a GJ tube after allowing the tract to mature for 14 days.  Families should also know that GJ tubes clog easily and have to be changed as often as every three months.  

PREPROCEDURE ORDERS:  as for GT.  Except:  Add NG to low suction x 12 hr prior to GJ tube.

POST PROCEDURE ORDERS: 

1.
Status post GJ tube placement. (specify single or dual lumen).  

2.
G port  to gravity drainage (if applicable).  Keep J port capped.  

3.
NG to low suction (optional - we don't always leave an NG in).

4.
Nothing per mouth, NG, or GJT except meds



PO meds may be accompanied by sips of water



if G port is used for meds, flush with 10 cc water afterwards.

5.
May cap G port (and NG) for 30 minutes after each med administration.

6.
Liquid meds only preferred through G port.

7.
NO carafate or antacids per G or J port!

POST PROCEDURE ORDERS after GJ tube (continued): 

8.
if meds are given via J port:  liquid meds ONLY.  No carafate, or antacids, flush with 10 cc of water after each med.

9.
Bedrest for 4 hours after GJT placement with HOB elevated 45 degrees if possible.

10.
After 4 hours of bedrest, patient must get out of bed at least once the day of the procedure (unless he/she is totally bedridden, of course).

11.
VS q 30 min x 2 hrs, q 1 hr x 2 hr, then q 4 hr x 24 hrs.  

12.
Cefotan 1 gm IVPB q 12 hrs x 2 doses.

13.
Fill out consult for dietician to see patient regarding caloric needs, and tube feeding schedule.  

POST PROCEDURE ACTIONS:

1.
Evening of tube placement:  



a.  check patient for signs of bleeding, sepsis, peritonitis



b.  write progress note

2.
Morning after the tube placement:  



a.  check patient for signs of bleeding, sepsis, peritonitis



b.  if you suspect trouble - contact angio staff



c.  if all is ok, cap G port (if applicable), D/C NG (if there is one), write for nurses to change dressing every day and write order that graduated feeding schedule may begin.



d.  notify referring HO of actions.



e.  deliver tube care sheet to patient (or to nurse to give to family).  

BILIARY INTERVENTION:  

PERCUTANEOUS TRANSHEPATIC CHOLANGIOGRAPHY AND BILIARY DRAINAGE

INDICATIONS:  symptomatic biliary obstruction; biliary leak;, possible cholangitis; possible biliary obstruction; possible biliary colic; elective access for treatment of known biliary stones or stricture; emergency salvage of unsuccessful ERCP or endoscopically guided biliary stent placement.  

CONTRAINDICATIONS:  No absolute contraindications.  Relative ones are allergy to contrast; renal failure; uncorrectable coagulopathy (keeping in mind that DIC due to biliary sepsis may best be treated with transhepatic drainage); ascites (if massive should be tapped prior to PTC procedure); and combativeness (consider general anesthesia).  

WORKUP:

1.
Identify the diagnostic question; establish the criteria for placing a tube rather than stopping after the diagnostic PTC.

2.
Learn the pertinent history:  current symptoms; surgical history; contrast history; renal function; and whether the patient is likely to need a right sided tube, a left sided tube or bilateral tubes.  

3.
Perform physical exam; particularly location of abdominal scars, existing tubes, and obviousness of ascites.

4.
Order labs:  CBC, platelets, LFTs, PT, PTT, Cr.  For inpatients, labs should be obtained with 48 hours of procedure.  For ADP patients, labs should be within two weeks of the procedure.  In order to proceed, labs should be:  PT < 13, PTT normal, platelets >50,000.  Other labs are necessary to have as a baseline.  If Cr is elevated we will use nonionic contrast.  If patient is septic, we will proceed with abnormal coags as long as service is actively trying to optimize coagulation status throughout the procedure.  

5.
Review relevant imaging studies:  ERCP, US, CT.  knowing the degree of ductal dilation and the general location of the porta hepatis is helpful in planning access site.  

6.
Obtain consent - as for GT.  See below for risks.

7.
Write pre-procedure orders - see below.

8.
Fill out angio work-up form.

CONSENT for PTC and Biliary Drainage:

Benefits:  The benefit of diagnostic PTC is the ability to diagnose intrabiliary disease when noninvasive methods are equivocal or not possible.  The benefits of transhepatic biliary drainage are relief of symptoms of obstruction; treatment of source of sepsis; avoidance of open surgery; and creation of a tract to treat an underlying problem such as stone or stricture without surgery.  

Procedural Risks:  Contrast allergy;  technical failure (less than 5% in our hands even with nondilated ducts); sepsis (post procedure fever is common); and hemorrhage possibly requiring transfusion or surgery (10%).  These are the typical complications.  Rare complications include colon perforation; pneumothorax; biloma; perihepatic abscess; bile peritonitis; biliary fistula to pleural space possibly requiring chest tube and/or new biliary drainage tube; and hepatic artery damage possibly requiring embolization.  I don't always list these in detail but I do say that complications may occur requiring emergency treatment such as surgery, embolization, tube placement, etc.  Also, contrast induced renal failure or allergy.  

Long Term Issues and Risks:  If a drainage tube is placed electively, the patient should know it will be in place for at least several months if not longer.  He/she should be aware that tubes require routine care and maintenance at home, should be changed prophylactically at 6 - 8 week intervals and can develop problems such as clogging, breaking, or dislodgement that may require emergency trips to the hospital.  He/she should be warned if it is possible that two tubes will be necessary.  These long term issues are less important when the initial procedure is an emergency.  

PRE PROCEDURE ORDERS:

1.
NPO except meds with water:



after midnight for AM case



after 6 AM for PM case.

2.
Labs:  CBC, PT, PTT, platelets LFTs if most recent ones are over 48 hrs old or if they were abnormal at previous draw.

3.
Coagulation status:  



a.  Hold subcutaneous heparin until after tube placement



b.  Hold IV heparin or coumadin until normal PT and PTT are documented. or - correct coags if necessary:  discuss with angio staff.

4.
IV:  D5 0.45 NaCl at kvo (if patient has no IV already).

PRE PROCEDURE ORDERS for PTC and Drainage (continued):

5.
ATB:  Cefotan 1 gm IVPB on call to Angio.  Discuss alternate coverage if patient is allergic to Cephalosporins.

6.
Allergy prophylaxis:  as for arteriography.  

7.
Insulin:  cut daily insulin dose in half.  

8.
Transport via stretcher to Angio with chart.

9.
If patient has massive ascites, arrange for service to tap it in AM and schedule PTC procedure for PM.  

POST PROCEDURE ORDERS**:

1.
S/P PTC with transhepatic biliary drainage.  Specify tube insertion sites.

2.
Bedrest x 4 hr.

3.
VS q 30 min x 2 hr, q 1 hr x 2 hr, then q 4 hr x 24 hrs.

4.
Call HO for T > 100.5, P <60 or >100, BP systolic <90 or > 160, RR >30.

5.
Keep tube(s) to gravity drainage and record output every shift.

6)
NPO x 4 hr, then clear liquids, advance as tolerated.

7)
Cefotan 1 gm IVPB every 12 hr x 24 hr.

8)
Change tube site dressings every day.

9)
Flush tube(s) with 5 cc sterile saline every day—inject slowly, do not aspirate.

10)
Teach patients or caregiver to irrigate tubes and change dressing.


**
these orders apply directly to persons who get a biliary drainage tube.  If we have performed only a diagnostic PTC and have not left a tube in, the orders change a bit:  delete orders referring to the drainage tube, continue IV ATB for only 1 dose (for outpatients give a script for Cipro 500 mg po bid x 48 hr), and have patient lie on right side for the 4 hrs of bedrest.  

POST PROCEDURE ACTIONS following biliary drainage:

1.
Evening of the procedure:  check patient and write progress note.  

2.
Morning after the procedure:  check patient and write progress note.  

3.
For all fresh biliary tubes schedule the patient for a tube check 24-48 hr after initial placement.  Notify angio scheduling desk and referring HO of this.  Write order in chart for tube check with appropriate NPO order and continuation of IV ATB.

After the 24-48 hour tube check, we will cap tube if appropriate.  

BILIARY INTERVENTION:  

COMPLEX INTERVENTIONS THRU AN EXISTING PERCUTANEOUS TRACT

PROCEDURES:   Procedures include stricture dilatation, stone removal, foreign body retrieval, biopsy, and internal stent placement.  

INDICATIONS:  Presence of a problem in the biliary tree or GU tract that is best managed without open surgery, or for which there is no good surgical alternative, in a patient who has a percutaneous access route in place.  In some settings, the problem was discovered after the tube was placed (i.e. - biliary tube placed for cholangitis and subsequent cholangiogram demonstrated an obstructing stone) while in others the tube was placed specifically as access for percutaneous therapy of a known problem (i.e. - removal of a known stone).  Foreign body retrieval is usually for salvage of an iatrogenic misadventure (fragmented guidewire, stent, etc.).  Biopsy is typically for diagnosis of a probable Klatskin tumor.  

CONTRAINDICATIONS:  None absolute.  Coagulopathy is a relative contraindication - particularly if biopsy is planned.  Ongoing infection is also a relative contraindication because these procedures are, for the most part, elective.  Allergy to contrast and renal failure must be taken into account.  



Before scheduling a procedure, consideration should be given to the age of the tract.  Working through an immature tract (less than 4 weeks old) is typical and safe in the kidney.  Working through an immature tract in the liver and increases the risk of the procedure because it is easy to lose access across the peritoneal space.  Therefore, we follow some general patterns:  Biliary stone removal and cholangioplasty are typically performed only after the transhepatic tract has matured for 4 weeks.  Biopsy and foreign body retrieval are performed, with care, through fresh tracts.  Timing of internal biliary stent placement varies.  

WORKUP:

1.
Learn the pertinent history:  Issues include what the underlying problem is, what kind of tube the patient has, how old the tract is, and whether the patient has fever.  Remember to ask about possible contrast allergy.  Question the patient regarding pain control during previous tube related experiences.  These interventions tend to be lengthy and we have a low threshold of involving anesthesia - if you have questions about this issue, Laura Noland is a good judge of who needs general anesthesia.  
2.
Perform physical exam;  to inspect tube and identify location of tube insertion site.  

WORKUP for complex biliary interventions (continued):

3.
Order labs:   Generally, it is not necessary to order labs.  In patients with fresh tracts will have had recent labs.  Outpatients and ADP patients are typically liver transplant patients who are followed closely by the Tx clinic or are persons whom we know well and are undergoing low risk procedures.  I would order fresh labs (CBC, PT, PTT) if the most recent labs were abnormal or if the patient arrives in the department with signs of ongoing infection (fever, cellulitis around the tube, evidence that the tube is clogged, etc. )

5.
Review relevant imaging studies:   As with tube change procedures, the single most important and helpful part of the workup for an intervention through an existing tract is to REVIEW REPORTS FROM THE PAST SEVERAL TUBE CHANGES.  The next best source of information is the angio faculty followed by the referring attending physician.  Review of the films themselves is also useful, but the reports are the key to understanding what is going on.  

6.
Obtain consent - Written consent is necessary.  See below.

7.
Write pre-procedure orders - outpatients are prepared in our nursing area according to protocol.  For inpatients, see below.

8.
Fill out angio work-up form.  The most important info to include is what you have learned from your review of old reports!!!

CONSENT:

Benefits:  Avoidance of open surgery.  Lower risk than surgery.  (Possible) eventual removal of tube - likelihood of tube removal depends on the underlying problem.  

Procedural Risks:  Technical failure, bleeding and sepsis can occur as can as can perforation of the viscera involved (bile duct, kidney, or ureter).  For interventions through fresh biliary tracts, complications can also include loss of access with need for emergency re-access, and bile peritonitis or biloma.  

Long Term Issues/Risks:  Multiple procedures may be necessary to achieve the goal (stone removal, stricture dilation).  Long term success with biliary or ureteral stricture dilation is only about 50-60%.  Long term drainage or surgery may eventually  be necessary.  Never promise to remove a patient's tube!!!!

PRE PROCEDURE ORDERS for complex biliary interventions:

1.
NPO except meds with water:



after midnight for AM case



after 6 AM for PM case.

2.
Labs:  CBC, PT, PTT, platelets, if no recent ones (i.e. one week) are available or if most recent values were abnormal.

3.
Coagulation status:  



a.  Hold subcutaneous heparin.



b.  Hold IV heparin or coumadin until normal PT and PTT are documented. or - correct coags if necessary:  discuss with angio staff.

4.
IV:  D5 0.45 NaCl at kvo (if patient has no IV already) 

5.
ATB:  Cefotan 1 gm IVPB on call to Angio.  Discuss alternate coverage if patient is allergic to Cephalosporins.

6.
Allergy prophylaxis:  as for arteriography.  

7.
Insulin:  cut daily insulin dose in half.  

POST PROCEDURE ORDERS

1)
S/P  <specify procedure and tube type>.

2)
Bedrest x 4 hr.  

3)
VS q 30 min x 2 hr, q 1 hr x 2 hr, then q 4 hr x 24 hrs.  

4)
Call HO for T > 100.5, P <60 or >100, BP systolic <90 or > 160, RR >30.

5)
Keep tube(s) to gravity drainage and record output every shift.

6)
NPO x 4 hr, then clear liquids, advance as tolerated.

7)
Cefotan 1 gm IVPB every 12 hr x 24 hr.

8)
Change tube site dressings every day.

POST PROCEDURE ACTIONS:

1.  Consult with angio staff regarding need for and timing of followup procedures.

2.  Visit patient and write progress note in chart on the morning after the procedure.  

BILIARY INTERVENTION:

PERCUTANEOUS CHOLECYSTOSTOMY

INDICATIONS:  Acute cholecystitis, or possible cholecystitis) in someone for whom surgery is contraindicated; fever of unknown etiology with associated signs of gall bladder disease (gall bladder distension, wall thickening on US, Murphy's sign, etc.) is someone who is at high surgical risk - particularly for ICU patients at high risk for acalculus cholecystitis and ICU patients with multiorgan failure.  Percutaneous cholecystostomy is also occasionally performed electively to provide access to the gallbladder for eventual removal of symptomatic stones in persons for whom surgical gall bladder removal is contraindicated.  

CONTRAINDICATIONS:  Shrunken gallbladder; no safe access to gall bladder on US or CT; previous gall bladder removal (not always obvious by history or imaging studies); uncorrectable coagulopathy.  Relative contraindications include peritoneal dialysis, ventriculo-peritoneal shunt, Laveen shunt, and ascites.

WORKUP:

1.
Learn the pertinent history.  
3.
Perform physical exam;   Need for imaging studies decreases if the gall bladder is palpable.

4.
Order labs: CBC, platelets, PT, PTT.   Normal coagulation function is mandatory unless the patient is in DIC and the gallbladder is suspected to be the source of sepsis - in that case, aggressive attempts to optimize coags coagulation status must be ongoing during the procedure.  

5.
Review relevant imaging studies:   US and CT are most useful - to establish the size and location of the gallbladder and its relationship to surrounding structures.  

6.
Obtain consent - Written consent is necessary.  See below.

7.
Write pre-procedure orders -  see below.

8.
Fill out angio work-up form.  
CONSENT for percutaneous cholecystostomy:

Benefits:  Possible relief of symptoms without major surgery, access for further diagnostic and therapeutic procedures.  

Procedural Risks:  technical failure, sepsis, hemorrhage, bile peritonitis, abscess, vaso-vagal episode possible leading to MI or death.  (NOTE:  during the procedure, atropine must be immediately available and the angio nurse must be apprised of the risk of vaso-vagal episode)

Long Term Issues/Risks:  Placement of the tube may not result in improvement of patient's condition.  One the tube has been placed, it cannot be removed until a tract has formed - which takes a minimum of two weeks and can take up to six weeks.  

PRE PROCEDURE ORDERS:

1.
NPO except meds with water:



after midnight for AM case



after 6 AM for PM case.

2.
Labs:  CBC, PT, PTT, platelets, if none within 24 hours are available or if most recent values were abnormal.

3.
Coagulation status:  



a.  Hold subcutaneous heparin.



b.  Hold IV heparin or coumadin until normal PT and PTT are documented. or - correct coags if necessary:  discuss with angio staff.

4.
IV:  D5 0.45 NaCl at kvo (if patient has no IV already) 

5.
ATB:  Cefotan 1 gm IVPB on call to Angio.  Discuss alternate coverage if patient is allergic to Cephalosporins.

6.
Allergy prophylaxis:  as for arteriography.  

7.
Insulin:  cut daily insulin dose in half.  

POST PROCEDURE ORDERS following cholecystostomy:

1)
S/P  cholecystostomy.

2)
Bedrest x 4 hr.  

3)
VS q 30 min x 2 hr, q 1 hr x 2 hr, then q 4 hr x 24 hrs (or per ICU).  

4)
Call HO for T > 100.5, P <60 or >100, BP systolic <90 or > 160, RR >30.

5)
Keep tube to gravity drainage and record output every shift.

6)
Flush tube gently with 3cc of sterile saline q 2-4 hrs.  Inject, do not aspirate.  

7)
NPO x 4 hr, then clear liquids, advanced as tolerated.  (if applicable)

8)
Cefotan 1 gm IVPB every 12 hr x 48 hr.

9)
Change tube site dressings every day.

POST PROCEDURE ACTIONS:

1.  Consult with angio staff regarding need for and timing of followup procedures.

2.  Visit patient and write progress note in chart on the morning after the procedure.  

GU INTERVENTION:  PERCUTANEOUS NEPHROSTOMY AND 

NEPHROURETERAL (UNIVERSAL) STENT PLACEMENT
INDICATIONS:  Upper urinary tract obstruction; upper urinary tract leak; access for amphotericin irrigation; access for stone removal, stricture dilation, endopyelotomy, or other intervention; access for performance of a Whitaker test to evaluate possible obstruction or degree of partial obstruction; and sepsis or acute renal failure of unknown etiology associated with hydronephrosis.  Usually at the first sitting we place a nephrostomy catheter unless a joint procedure with urology has been prescheduled (stone removal or endopyelotomy).  Primary placement of a universal stent is indicated if the patient has a known and likely permanent source of chronic upper urinary tract obstruction (post operative stricture, tumor) and is likely to tolerate internal drainage (has normal bladder capacity and does not have sever prostatic enlargement).  

CONTRAINDICATIONS:  No absolute contraindication.  Relative ones include uncorrectable coagulopathy, contrast allergy, and contraindications to prone positioning (morbid obesity, respiratory compromise, fresh abdominal incision).  If these conditions exist, consider general anesthesia.  

WORKUP:

1.
Identify the diagnostic question; 

2.
Learn the pertinent history:  current symptoms; surgical history; contrast history; renal function; and whether the patient is likely to need a right sided tube, a left sided tube or bilateral tubes.  

3.
Perform physical exam;  particularly to gauge the patient's ability to lie prone.

4.
Order labs:  CBC, platelets, PT, PTT, Cr.  For inpatients, labs should be obtained within 48 hours of procedure.  For ADP patients, labs should be within two weeks of the procedure.  In order to proceed, labs should be:  PT < 18, PTT normal, platelets >50,000.  Other labs are necessary to have as a baseline.  If Cr is elevated we will use nonionic contrast.  If patient is septic, we will proceed with abnormal coags as long as service is actively trying to optimize coagulation status throughout the procedure.  

WORKUP for percutaneous nephrostomy (continued):

5.
Review relevant imaging studies:  IVP, US, CT.  Previous IVP is particularly helpful in planning access.  Site of entry into collecting system can be critical if access is in preparation for stone removal, endopyelotomy, or intervention in distal ureter.  

6.
Obtain consent - as for GT.  See below for risks.

7.
Write pre-procedure orders - see below.

8.
Fill out angio work-up form.

CONSENT

Benefits:  provides therapy without risks and morbidity of open surgery.  

Procedural Risks:     Typical ones include technical failure (<2%); sepsis; and bleeding possibly requiring transfusion or embolization.  Uncommon complications include colon perforation, hepatic or splenic laceration; pneumothorax; hydrothorax; urinoma; and retroperitoneal abscess.  

Long Term Issues and Risks:  as for biliary drainage tube placement.  

PRE PROCEDURE ORDERS:  

1.
NPO except meds with water:



after midnight for AM case



after 6 AM for PM case.

2.
Labs:  CBC, PT, PTT, platelets Cr if most recent ones are over 48 hrs old or if they were abnormal at previous draw.

3.
Coagulation status:  



a.
Hold subcutaneous heparin until after tube placement



b.
Hold IV heparin or coumadin until normal PT and PTT are documented. or - correct coags if necessary:  discuss with angio staff

4.
IV:  D5 0.45 NaCl at kvo (if patient has no IV already).

5.
ATB:  Levofloxacin 500 mg IV on call to angio unless patient is already on ATB.

PRE PROCEDURE ORDERS for percutaneous nephrostomy (continued):  

6.
Allergy prophylaxis:  as for arteriography.

7.
Insulin:  cut daily insulin dose in half.

POST PROCEDURE ORDERS:

1.
S/P percutaneous nephrostomy.  specify tube insertion site(s).

2.
Bedrest x 4 hr.

3.
VS q 30 min x 2 hr, q 1 hr x 2 hr, then q 4 hr x 24 hrs.

4.
Call HO for T > 100.5, P <60 or >100, BP systolic <90 or > 160, RR >30.

5.
Keep tube(s) to gravity drainage and record output every shift.

6.
NPO x 4 hr, then clear liquids, advance as tolerated.

7.
Levofloxacin 500mg IVPB every 24 hr x 48 hr. (or ATB per clinical HO choice).

8.
Change tube site dressings every day.

9.
If appropriate, have nursing staff teach patient or caregiver how to change dressing.

10.
If procedure was bloody or if collecting system was full of clot at the end, order a CBC for evening of procedure and for the next AM.  also write to "flush tube gently with 5cc sterile saline every 2-4 hours - inject but do not aspirate".

POST PROCEDURE ACTIONS:  

1.  Morning after procedure, check patient and write progress note.

2.  If further interventions are necessary in the near future, arrange schedule with referring physician.

3.  If a nephroureteral stent has been placed, arrange for a 24 hour tube check and then cap tube after check is ok.

NONVASCULAR INTERVENTION: 

TUBE CHANGE (GI, BILIARY, GU)

INDICATIONS:  Routine prophylaxis; tube dysfunction; tube breakage; tube dislodgement.  Prophylactic tube change schedules are:  for G tubes every 6-9 months, for GJ tubes every 3 months, for biliary drainage tubes every 6 - 8 weeks, and for upper urinary catheters every 6-12 weeks.  a routine schedule of prophylactic tube changes can cut down on tube related morbidity, ER visits and costs.  When a tube has broken, become clogged, or fallen out, the tube change is an emergency - particularly if the patient is febrile.  Tubes that have fallen out must be replaced within 8 to 12 hours to avoid tract closure.  Tube changes are almost always done as outpatient procedures.  

CONTRAINDICATIONS:  none.

WORKUP:  

1.
Learn the pertinent history:  Issues include what kind of tube the patient has, when it was last changed, whether the patient has fever, and what has been the big picture for the patient.  If the tube has fallen out, how long ago did it happen?  If the tube is for feeding, has it been dysfunctional long enough for the patient to be dehydrated?  Remember to ask about possible contrast allergy.  

2.
Perform physical exam;  to inspect tube and identify location of tube insertion site.  

3.
Order labs:  Labs are necessary only if the patient has signs of sepsis or if an emergency fresh puncture is likely (i.e. - biliary tube has been out for 24 hours).  If an outpatient needs labs drawn prior to a tube change, he/she probably needs to be admitted also.  

4.
Review relevant imaging studies:   The single most important and helpful part of the workup for a tube change is to REVIEW REPORTS FROM THE PAST SEVERAL TUBE CHANGES.  The most recent tube change report tells you the style and type of tube that was last placed.  Review of the last 3-4 tube related procedure reports will provide a sense of what the big picture is for the patient - is this a tube the patient will have for life, is the patient in between cholangioplasties, are we planning to remove the tube soon....etc.  Review of the films themselves is also useful, but the reports are the key to understanding what is going on.  

WORKUP for tube change (continued):  

5.
Obtain consent - No written consent is necessary.  

6.
Write pre-procedure orders - outpatients are prepared in our nursing area according to protocol.  For inpatients, they should be NPO for 4 hours, have a IV,and have a dose of Cefotan (1 gm IV) on call to Angio for biliary or GI procedures or 500 mg IV Lexofloxacin for GU procedures.  Remember to write for allergy prophylaxis if the patient has an allergic history.  

7.
Fill out angio work-up form.  The most important info to include is what you have learned from your review of old reports!!!

CONSENT:  Not applicable

PRE PROCEDURE ORDERS:  See above #6.

POST PROCEDURE ORDERS:  (for outpatients; modify for inpatients)

1)
S/P tube change:  <specify tube type>.

2)
Observe in Radiology holding area per nursing protocol.


(Note:  occasionally, we discharge some of our regulars who live nearby and require no sedation without any observation period.)

3)
VS every 15 minutes.

4)
NPO until awake and alert, then clear liquids, advance as tolerated (or begin TFs).

5)
For all internal / external biliary and urinary tubes:  keep to gravity drainage x 1 hr, then cap (if appropriate).

6) 
After 1 or 2 hours may D/C IV & D/C home if patient is awake afebrile, and tolerating p.o.

7.
Indications for admission following tube change:  fever upon presentation or one that developed following tube change; hypotension; persistent vomiting; bleeding.  

LUNG BIOPSY

INDICATIONS: 
New lung nodule where tissue diagnosis will determine or change therapy.  Typically we biopsy new solitary lesions in persons who have a history of cancer to determine whether the new lesion is metastatic or represents a new primary malignancy.  In select patients, we biopsy for fungal, AFB and/or bacterial culture.  

CONTRAINDICATIONS:    

None absolute except inability to see the lesion at fluoroscopy or inability to access the lesion due to interposed bone.  Relative contraindications include severe COPD, severe pulmonary hypertension, a lesion which cannot be distinguished from central pulmonary vessels, coagulopathy, and inability of the patient to cooperate - either due to mental incapacity or due to physically inability to tolerate the position needed to achieve the biopsy.  

WORKUP:  

1.
Learn the pertinent history.  In particular it is necessary to know the patient's pulmonary history, history of bleeding problems or anticoagulation, and general level of anxiety.  Also determine what samples are needed from the biopsy (cytology, histology, and/or microbiology) - a direct call to the referring physician is the best way to determine this.
3.
Perform physical exam;   Pay attention to the patient's mental status, and breathing pattern.  

4.
Order labs: CBC, platelets, PT, PTT.   This is typically not necessary because these procedures are typically performed on outpatients who have already had coags checked. - Make sure the results are normal.  

5.
Review relevant imaging studies:   CXR and chest CT.  

6.
Obtain consent - Written consent is necessary.  See below.

7.
Write pre-procedure orders -  For outpatients, this is not necessary unless you feel the patient requires placement of and IV for sedation or possible resuscitation during the procedure.  Inpatients, see below.  

8.
Fill out angio work-up form.  
CONSENT for lung biopsy:  pre printed consent forms are available.  

Benefits:  Needle biopsy can establish a diagnosis without the cost, risk, and morbidity of thoracoscopy or thoracotomy.  

Risks:  The major risk is pneumothorax (20%).  About 10 % of pneumothoraces require chest tube drainage and admission to the hospital.  Other risks include technical failure, and hemoptysis (possibly requiring hospital admission).  Patients should also be made aware that an absolute diagnosis may not be possible even if the biopsy is technically successful.  In that event, surgical biopsy may be necessary.  

PRE PROCEDURE ORDERS:    
For outpatients, none are necessary unless an IV is required.  Inpatients should be NPO for 4 hrs prior to the procedure, have an IV, and have normal PT, PTT and platelets.  

POST PROCEDURE ORDERS:  

1.
Fill in pre printed order sheet.

2.
Order upright PA CXR to be done immediately after the biopsy and 3 hrs later.  

POST PROCEDURE ACTIONS:

1. Check the CXRs.  Development of a pneumothorax may require hospital admission.  Indications for admission (and chest tube) include:  associated symptoms, growing over three hours, extremely large size, decreased mental capacity with poor home supervision.  If a pneumothorax is documented, consult with angio faculty regarding management decisions.  

Ambulatory Chest drainage catheter placement

Symptomatic malignant pleural effusions can be treated by Fluoroscopy guided drainage, followed by sclerotherapy. 

PROCEDURE:

1. Under fluoroscopic guidance, the symptomatic pleural space is accessed with a 19G single wall needle above the 10th or 9th rib through a mid axillary puncture, following liberal infiltration with local anesthesia. Over a 0.035 J guide wire the track is dilated with a 12 Fr. Coons dilator and a 12 Fr APD catheter with a locking pigtail is advanced into the pleural space.  The catheter is connected to a bag connector and a Hiemlich valve is attached to the end of the connecting tube. The valve outlet is then connected to a Bard urology type drainage catheter. The check valve of the drainage bag connector is opened to the bag after the connections are made airtight. Catheter is then secured to skin and sterile dressing is applied. Allow continuous drainage of fluid. Active aspiration with a syringe is not necessary.

The patients usually are in hospital or may be admitted after the procedure undre Oncology service. The Oncology service gives specific home care instructions to the patient in printed format. Sclerotherapy is generally performed by the treating service through the catheter when the drainage through the catheter is <100ml/day. The removal of the tube also is generally performed by the treating service.

PATIENT PREPARATION:

1. Coagulation profile similar to other invasive procedures.

2. Informed consent is necessary.

3. IV access.

4. Arrange for a standby US for loculated effusions.

POST PROCEDURE CARE:

1. Observe the patient in hospital or in the holding area when the initial drainage exceeds 1200cc.

2. Change dressings every 1 to 2 days or when socked wet. Wash hands before dressing change. Clean around the tube with Hydrogen Peroxide. Replace the split gauze and cover the entry site with tape. Make sure that the catheter is not kinked by the dressing.

3. Shower bath or sponge bath are preferred. Do not immerse the tube insertion site in tub or pool.

4.  Follow the instructions given by Oncology service to record the tube output daily. 

5. Call Hospital if tube falls out, stops draining or when you notice leak around the tube. Also call oncology service if you have fever, chills, shortness of the breath or chest pain.

ANGIO CLERICAL PROCEDURES

1.
Previous films should be in the "Today's Cases" slot in the reading room.  If not, see clerk.

2.
When exam's are completed, the films are hung by the tech, and the paperwork is placed in the bin on the alternator

3.
When exam's have been dictated the doctor's job is to:


a.  fill out all paperwork completely.


b.  take films off alternator and put into inserts (labeled w/the type 
      
 of exam).


c.
 place inserts and master jackets in the refile bin.


d.
 put all paperwork in wire basket on clerks desk.

Things to remember:

-
To avoid being on the "Hit List", cases need to be dictated and be taken off the alternator as soon as possible.

-
If a doctor/service brings films to you to use in preparing for a future case, please let the clerk know so the films may be moved in the computer to the correct area.  This saves the clerk the time and travel of looking for films that are already in our area.

-
If you give a new study to a doctor/service, please make sure that it is dictated before it leaves our department.  Also, let the clerk know so that it can be signed out.

-
If you need films for a conference, study project, etc... please give the list to the clerk as soon as possible.  See angio division secretary about requests for Medical Charts.

-
If you are giving films that are signed out to you to someone else, let the clerk know so they can be taken out of your name.  (avoid those bothersome phone calls!).  Likewise, if a doctor/service gives films to you that are signed out in their name, let the clerk know so they can be signed out to you.

THANK YOU FOR HELPING OUR CLERICAL OPERATIONS RUN SMOOTHLY!
Radiology General IC Practices for Special Procedures

Handwashing

Hands shall be washed before and after patient contact and according to the Hospital’s handwashing policy located in section V of the Infection Control Manual.  An antimicrobial handwashing agent (e.g. AcuteKare) is used prior to any procedure by staff involved with the sterile field.

At least a 5 minutes scrub with either chlorhexidine glutoconate, iodophor, or 3% PCMX is performed by physicians for implantable-device procedures.

Procedure Attire

1.  Operating physician and any staff involved with the sterile field

Wear:
sterile non-porous gown



cap and mask



sterile gloves



eye protection (if splashing or aerosolization might occur)

2.  Ancillary personnel or visitors present in the procedure room and not involved with the sterile field

Wear:
cap and mask

3.  Patient

Wear:
cap

Aseptic Technique

1.
The protective garb and sterile gowns should be kept near the entrance to each room.

2.
When setting up sterile fields and draping, staff remove sweaters and any loose clothing which may contaminate the sterile field.  The person setting up the field must wear sterile gown, gloves, cap, and mask.  Anyone assisting wears cap and mask.

3.
Inspect sterile packages for evidence of moisture, contamination, or tears.  If the integrity of a sterile package is in question, it will not be used.

4.
Sterile packages are opened on the sterile field aseptically.  Edges of wrappers are considered unsterile.

5.
Personnel not involved with the case do not reach over the sterile field.

6.
The sterile field is not to be set up more than two hours prior to the case.  If the sterile field will not be used immediately, it is covered with a sterile sheet.  Once set up, the field remains covered until the patient is in the room and the physician is ready to start the procedure.

7.
The table is sterile at table top level only.

8.
Sterile gowns are considered sterile in the front from axillary line down to the table level and from side seam to side seam.  The sleeves are considered sterile from the waist to about 2” above the elbow.

9.
Only personnel wearing a sterile gown and sterile gloves may remove sterile objects from the sterile field.  Other staff maintain a distance of at least one foot from the sterile field.

10.
Trash cans kept at least one foot from the sterile field and the sterile table.

11.
Traffic passing the sterile field and table are kept to a minimum.  Doors are kept closed.

12.
Non-sterile objects and equipment around the procedure area that the operator may need to handle must be covered with sterile plastic.

13.
Sterile drapes and towel clips must not be moved once they have been placed.

Preparation of the Patient

1.
For catheter insertion:  an Iodophor solution is used to prepare the entry site.  A circular motion moving from the center of the insertion site outward is used.  The solution is allowed to dry prior to insertion.  For iodine-allergic patients, chlorhexidine gluconate (such as Exidine) may be used.

2.
For Hickman catheter, port and stent placement, the entry or incision site is first scrubbed with Iodophor detergent for 5 minutes, dry with sterile towel and followed by Providone-Iodine topical solution (EZ prep 840).  All other procedures which require skin puncture the Iodophor solution alone is used to prepare as indicated in the ICC policy.

3.
For catheter insertion:  if excessive hair at the insertion site is removed, hair clipping is performed prior to the patient scrub/prep.

Radiology Department

Pre-Procedure Care for Outpatient or ADP

1.
Welcome the patient, introduce yourself, obtain registration card and assign patient to a bed slot.

2.
Remind patient to give jewelry/valuables to family or responsible adult or put in a valuable bag and lock in locker.

3.
Inquire if patient has someone responsible to escort them home post-procedure, if indicated.  If they don’t notify responsible physician prior to the procedure.

4.
Question if patient needs to void.

5.
Take V.S. including T.P.R. BP, and record it on the assessment form.

6.
Record baseline assessment using the assessment form and note allergy history.

7.
Assess the patient’s knowledge regarding the procedure and post-procedure care.  Answer any questions that the patient may have.

8.
Start IV D5/.45 100 cc/hr for visceral angiography patient, IV .9NS TKO for neuroangio patient.  For balloon test occlusion, a Leur “T” extension set and a 3-way stopcock should be used, and IV should be at antecubital site.  For the patient undergoing venous sampling, a 18 or 20 guage IV cath and Luer “T” extension set should be used and IV should be at antecubital site.

9.
For all other procedures that IV are needed e.g. biopsies, PICC lines,…etc.  IV D5.45 TKO should be started.  The patient should be consultated regarding his/her arm preference for the IV start for a line placement for PICC, Port, Hickmans.  Nurse should question the patient about history of previous line placement.  If any difficulty previously, nurse should consult with the radiologist.  For upper extremity venograms, the IV should be started on the arm to be examined. 

10.
Give premeds, if needed, according to the following protocols:


A.
Percutaneous nephrostomy tube change/check

Lexofloxacin 500 mg IV in 75 ml of D5W, IVPB over 1 hour prior to procedure.  If the patient is allergic to Lexofloxacin:



Bactrium DS one tab p o 1 hr before procedure.

B.
Port placement, Hickman catheter, any other tunneled catheter (PICC is not included) Kezol two grams IVPB prior to procedure.  If the patient is allergic to Kefzol:  Clindamycin 600 mg in 50 ml of D5.45, IVPB over 30 minutes should be given.


C.
Non transplant patient for T-tube or transhepatic cholangiogram

Cefotan one gram iVPB prior to procedure.  If the patient is allergic to Cefotan or has a penicillin allergy, Gentamicin 80 mg IVPB should be given.  If the patient is allergic to Gentamicin then Aztreonam one gram IVPB and Clindamycin 900 mg IVPB should be given.

*If the Penicillin allergic reaction was mild and the patient has received Cefotan previously without problems than Cefotan should be given.


D.
Liver tansplant T-tube or transhepatic cholangiogram

Cefotan one gram IVPB prior to procedure.  If the patient is allergic to Cefotan or has a penicillin allergy, Gentamicin 80 mg IVPB should be given.

*If the Penicillin allergic reaction was mild and the patient has received Cefotan previously without problems than Cefotan should be given.

11.
Indwelling foley catheters will be placed, per the radiology nurse, in every patient scheduled for the following procedure:  Whitaker, TIPS, vascular stent placement, embolization.  The nurse will not insert a catheter if the patient has a urinary diversion.

12.
Notify the appropriate division that the patient is ready for the procedure.

DISCHARGE INSTRUCTIONS

INSTRUCTIONS FOR HOME CARE OF GASTROSTOMY TUBES

DEPARTMENT OF RADIOLOGY - UNIVERSITY OF MICHIGAN
  I.
Dressing Changes - every day for two weeks.


A.
Wash hands thoroughly.


B.
Clean around tube with cotton balls moistened with hydrogen peroxide.


C.
Apply antibiotic ointment (Neosporin or Bacitracin) to skin around tube.


D.
Dress with gauze pads and tape.  Position tube so it does not kink.


E.
After two weeks, you may use soap and water to clean tube site.

 II.
Bathing - for the first two weeks


A.
Showers or sponge baths only.  No tub baths.


B.
Before showering, cover dressing with a double layer of plastic wrap (e.g. Saran wrap) and tape edges to skin..


C.
After shower, remove plastic wrap.  Change dressing if it has gotten wet.


D.
After 2 weeks, no special bathing instructions.

III.
Activities - no specific restrictions

 IV.
Feedings -


A.
For bolus feeding:   after each bolus feed, flush tube with 10-20 cc water, then cap tube.


B.
For drip feeding:   flush tube with 10-20 cc water after each drip infusion.  

  V.
Medications -


A.
Liquid meds preferred.


B.
Crush solid meds very fine and dissolve in warm water prior to administration.


C.
Flush tube with 10-20 cc water after each med administration.

  VI.
Problems With The Tube -


A.
If the tube falls out, it must be replaced within 12 hours or the hole in the skin may seal over.  (See C)


B.
If the tube plugs up, it should be replaced as soon as possible in order to maintain nutrition but it is not an emergency that needs to be done at night.


C.
To arrange for tube replacement:  (which can be done as an outpatient)

1.
Monday - Friday 8 AM - 5 PM - call Interventional Radiology 313-647-


7408.

2.
Evenings, nights and weekends - call the hospital paging operator (313-


936-6267) and ask to speak to the "Radiology Superchief".  Explain to the 


Superchief that you need to have a new Gastrostomy tube and he/she will 


arrange a time for you to come in.

VII.
Questions About The Tube - Call 313-647-7408, Monday - Friday 8:00 A.M. - 5:00 P.M.

DEPARTMENT OF RADIOLOGY - UNIVERSITY OF MICHIGAN

Gastrojejunostomy Tube Care Guidelines

  I.
Dressing Changes - every 1-2 days.


A.
Wash hands thoroughly.


B.
Clean around tube with cotton balls moistened with hydrogen peroxide.


C.
Apply antibiotic ointment (Neosporin or Bacitracin) to skin around tube.


D.
Dress with gauze pads and tape.  Position tube so it does not kink.

  II.
Bathing -


A.
Showers or sponge baths only.  No tub baths.


B.
Before showering, cover dressing with a double layer of plastic wrap (e.g. Saran wrap) and tape edges to skin.


C.
After shower, remove plastic wrap.  Change dressing if it has gotten wet.

III.
Activities - no specific restrictions.

 IV.
Feedings - drip infusion feeding only.

A.
Flush tube with        cc water before and after each drip infusion.


B.
Flush tube with        cc water every           hours during drip infusion.

  V.
Medications -


A.
Liquid meds only through tube.


B.
Flush tube with        cc water after each med administration.

  VI.
Problems With The Tube -


A.
If the tube falls out, it must be replaced within 24 hours or the hole in the skin will seal over.  (See C)


B.
If the tube plugs up, it should be replaced as soon as possible in order to maintain nutrition but it is not an emergency that needs to be done at night.


C.
To arrange for tube replacement:  (which can be done as an outpatient)



1.
Monday - Friday 8 AM - 5 PM - call Interventional Radiology 313-647-



7408.

2.
Evenings, nights and weekends - call the hospital paging operator (313-936-6267) and ask to speak to the "Radiology Superchief".  Explain to the  Superchief that you need to have a new Gastrojejunostomy tube and he/she will arrange a time for you to come in.

VII.
Questions About The Tube - Call 313-647-7408, Monday - Friday 8:00 A.M. - 5:00 P.M.

CARE OF THE GASTROSTOMY BUTTON

University of Michigan, Department of Radiology

Routine Skin Care:


Skin care should be routinely performed once or twice daily (depending on the condition of the skin).  Warm soapy water is sufficient; pat the area dry after cleansing.  To help prevent skin breakdown, rotate the button once daily.


If irritation or breakdown develops, apply 1/2 strength hydrogen peroxide with a Q-tip to the area.  Notify Radiology (313-647-7408) if you continue to have problems with skin breakdown.


If button gets loose and seems to slip in and out a bit, tape it to the skin and call Radiology (313-647-7408).

Problem Solving:
1.
WHAT TO DO IF THE BUTTON LEAKS:


Stomach contents should not flow back through the valve if the Button is correctly working.  if this does occur, first check the valve to see if it has become stuck in the shaft.  Gently insert the small catheter that came with your button into the Button to a depth of 2 inches and remove it.  If leakage stops, the anti-reflux valve has been correctly repositioned.  If leakage continues it is possible the valve no longer is effective and a new Button will need to be placed.


Occasionally leakage occurs around the shaft from a poorly fitting Button.  Often either the shaft length is too short or the patient's size and weight has increased, requiring a new size.  Please call Radiology (936-4536) if leakage is a frequent problem.

2.
WHAT TO DO IF THE BUTTON PLUGS UP:


To prevent blockage, always irrigate the Button with 5-10 cc tap water after medication or a tube feeding has been given..  Medication in a tablet form should be thoroughly crushed and mixed with water, milk, formula or juice before inserting.  Patients generally tolerate feedings best if placed in a sitting or semi-sitting position.  If tube gets plugged up, insert small catheter into it to a depth of 2 inches then remove.  If this does not unplug the button call Radiology (647-7408).

3.
WHAT TO DO IF THE BUTTON FALLS OUT:


Although unlikely, the gastrostomy Button can accidentally be dislodged or removed.  If this should occur, do not panic.  Insert a Foley catheter temporarily until the Button can be replaced.  First, lubricate the tip of the Foley with lubricant gel.  Insert the Foley to a depth of 6 inches.  Inflate balloon with 5 cc water.  Pull Foley back gently until you feel resistance.  Tape it to the skin.  Call Radiology to arrange for replacement.  Gastrostomy Buttons generally last approximately six months to one year before needing to be replaced.

4.
WHO TO CALL IF YOU HAVE PROBLEMS OR QUESTIONS ABOUT THE BUTTON:


Monday through Friday
8 a.m. - 5 p.m.
313-647-7408


Nights and Weekends



313-936-6267*

*On nights and weekends, ask to speak to the "Radiology Superchief".  Tell that person you have a problem with your Button and need to speak with the Interventional Radiologist on call.

DEPARTMENT OF RADIOLOGY - UNIVERSITY OF MICHIGAN

Externally Draining Biliary Tube Care Guidelines

  I.
Dressing Changes - every 1-2 days.


A.
Wash hands thoroughly.


B.
Clean around tube with cotton balls moistened with hydrogen peroxide.


C.
Apply antibiotic ointment (Neosporin or Bacitracin) to skin around tube.


D.
Dress with gauze pads and tape.  Position tube so it does not kink.

 II.
Bathing -


A.
Showers or sponge baths only.  No tub baths.


B.
Before shower, cover dressing with a double layer of plastic wrap (e.g. Saran wrap) and tape edges to skin.


C.
After shower, remove plastic wrap.  Change dressing if it has gotten wet.

III.
Activities - no specific restrictions.

 IV.
Signs that the tube is plugged up and needs replacement:


A.
Tube stops draining


B.
Fever


C.
Chills


D.
Leakage around tube


E.
Jaundice (increasingly yellow skin)

  V.
If the tube falls out:

A.
Cover hole in the skin with gauze pads and tape.


B.
Arrange for replacement (See VI).

 VI.
If the tube plugs up or falls out or comes part way out, it must be replaced with 24 hours.


To arrange for replacement:


A.
Monday - Friday, 8:00 A.M. - 5:00 P.M.  call Interventional Radiology 313-647-

7408.


B.
Evenings, nights and weekends - call the hospital operator (313-936-6267) and ask 

to speak to the "Radiology Superchief".  Explain to the Superchief that you need to 

have a new Biliary Drainage tube and he/she will arrange a time for you to come in.

VII.
Questions about the Tube - Call 647-7408, Monday - Friday, 8:00 A.M. - 5:00 P.M.

DEPARTMENT OF RADIOLOGY - UNIVERSITY OF MICHIGAN

Internally Draining Biliary Tube Care Guidelines

  I.
Dressing Changes - every 1-2 days.


A.
Wash hands thoroughly.


B.
Clean around tube with cotton balls moistened with hydrogen peroxide.


C.
Apply antibiotic ointment  (Neosporin or Bacitracin) to skin around tube.


D.
Dress with gauze pads and tape.  Position tube so it does not kink.

 II.
Bathing -


A.
Showers or sponge baths only.  No tub baths.


B.
Before shower, cover dressing with a double layer of plastic wrap (e.g. Saran wrap) and tape edges to skin.


C.
After shower, remove plastic wrap.  Change dressing if it has gotten wet.

III.
Activities - no specific restrictions.

 IV.
Signs that the tube is plugged up:


A.
Fever


B.
Chills


C.
Jaundice (increasingly yellow skin)


D.
Leakage around tube

  V.
If the tube plugs up:


A.
Uncap tube and connect it to a drainage bag.


B.
Arrange for replacement  (See VII).

 VI.
If the tube falls out:


A.
Cover hole in the skin with gauze pads and tape.


B.
Arrange for replacement (See VII).

VII.
If the tube plugs up or falls out or comes part way out, it must be replaced with 24 hours.


To arrange for replacement:

A.
Monday - Friday, 8:00 A.M. - 5:00 P.M.  call Interventional Radiology 313-647-

7408

B.
Evenings, nights and weekends - call the hospital operator (313-936-6267) and ask to speak to the "Radiology Superchief".  Explain to the Superchief that you need to have a new Biliary Drainage tube and he/she will arrange a time for you to come in.

VIII.
Questions About The Tube - Call 313-647-7408, Monday - Friday 8:00 A.M. - 5:00 P.M.

DEPARTMENT OF RADIOLOGY - UNIVERSITY OF MICHIGAN

Ureteral Stent* Care Guidelines

  I.
Dressing Changes - every 1-2 days


A.
Wash hands thoroughly.


B.
Clean around tube with cotton balls moistened with hydrogen peroxide.


C.
Apply antibiotic ointment (Neosporin or Bacitracin) to skin around tube.


D.
Dress with gauze pads and tape.  Position tube so it does not kink.

 II.
Bathing -


A.
Showers or sponge baths only.  No tub baths.


B.
Before shower, cover dressing with a double layer of plastic wrap (e.g. Saran wrap) and tape edges to skin.


C.
After shower remove plastic wrap.  Change dressing if it has gotten wet.

III.
Activities - no specific restrictions.

 IV.
Signs that the tube is plugged up and needs replacement:


A.
Fever


B.
Chills


C.
Leakage around tube


D.
Back pain

  V.
If the tube plugs up:


A.
Uncap tube and connect it to a drainage bag.


B.
Arrange to have tube changed (See VI).

 VI.
If the tube falls out:


A.
Cover hole in the skin with gauze pads and tape.


B.
Arrange for replacement (See VI).

VII.
If the tube plugs up or falls out or comes part way out, it must be replaced with 24 hours.


To arrange for replacement:


A.
Monday - Friday, 8:00 A.M. - 5:00 P.M.  call  Radiology  313-936-4503.

B.
Evenings, nights and weekends - call the hospital operator (313-936-6267) and ask to speak to the "Radiology Superchief".  Explain the Superchief that you need to have a new "universal stent" and he/she will arrange a time for you to come in.

VIII.
Questions About The Tube - Call 313-936-4503, Monday - Friday 8:00 A.M. - 5:00 P.M.

*other names for this kind of tube are "universal stent" or "nephroureterostomy tube".

DEPARTMENT OF RADIOLOGY - UNIVERSITY OF MICHIGAN

Nephrostomy Tube Care Guidelines

   I.
Dressing Changes - every 1-2 days.


A.
Wash hands thoroughly.


B.
Clean around tube with cotton balls moistened with hydrogen peroxide.


C.
Apply antibiotic ointment (Neosporin or Bacitracin) to skin around tube.


D.
Dress with gauze pads and tape.  Position tube so it does not kink.

 II.
Bathing -


A.
Showers or sponge baths only.  No tub baths.


B.
Before shower, cover dressing with a double layer of plastic wrap (e.g. Saran wrap) and tape edges to skin.


C.
After shower remove plastic wrap.  Change dressing if it has gotten wet.

III.
Activities - no specific restrictions.

 IV.
Signs that the tube is plugged up and needs replacement:


A.
Tube stops draining


B.
Fever


C.
Chills


D.
Leakage around tube


E.
Back pain

  V.
If the tube falls out:


A.
Cover hole in the skin with gauze pads and tape.


B.
Arrange for replacement (See VI).

 VI.
If the tube plugs up or falls out it must be replaced with 24 hours.


To arrange for replacement:


A.
Monday - Friday, 8:00 A.M. - 5:00 P.M.  call  Radiology  313-647-7408.

B.
Evenings, nights and weekends - call the hospital operator (313-936-6267) and ask to speak to the "Radiology Superchief".  Explain to the Superchief that you need to have a new Nephrostomy tube and he/she will arrange a time for you to come in.

VII. Questions About The Tube - Call 313-647-7408, Monday - Friday 8:00 A.M. - 5:00 P.M.

DRUGS COMMONLY USED IN DIAGNOSTIC AND INTERVENTIONAL RADIOLOGY

VASODILATORS


TOLAZOLINE


PAPAVARINE


NITROGLYCERINE


NIFEDIPINE

VASOCONSTRICTORS


EPINEPHRINE


VASOPRESSIN

THROMBOLYTIC AGENTS: Dissolution of established clots


UROKINASE


STREPTOKINASE


TISSUE PLASMINOGEN ACTIVATOR


RETAVASE

ANTICOAGULATION: Prevention or extension of Thrombosis


HEPARIN


LOW MOLECULAR WEIGHT HEPARIN


HIRUDIN




REVERSAL: PROTAMINE

ANTIPLATELET AGENTS: Prevention of recurrence of thromboembolic disease


ASA


PLAVIX


OTHERS

VASCULAR SCLEROSING AGENTS


ETHANOL


TETRADECYL SODIUM

ENDOCRINE DIAGNOSTIC AGENTS


CALCIUM GLUCONATE


SANDOSTATIN


SOMATOSTATIN


ACTH

CONTRAST MEDIA

GLUCAGON

ANALGESICS AND SEDATIVES (ANXIOLYTICS)

VASODILATORS

NITROGLYCERIN (NITRO-BID)

MECHANISM OF ACTION


*Direct vascular smooth muscle relaxant


*Denitrated in cell to nitrous oxide

INDICATIONS


*Vasospasm 


*Extremity Arteriogram


*Angina ( IV use)

DOSAGE


*Available in vials of 100 mg


*Dilute it in normal saline to provide 20 micro gms/ml


*Onset of action - 15 to 30 seconds


*For intra arterial use - 100 to 200 mcg. Can be repeated (Total < 500 mcg)


*Intravenous infusion: 5 to 10 mcg/min (6 drops/min of 100mcg/ml solution) 

CONTRAINDICATIONS


*Hypotension, Tachycardia, hypovolimia

UNTOWARD EFFECTS AND TREATMENT


*Hypotension and reflex tachycardia


*Responds to elevation of the legs and IV fluids

NOTE


*Nitroglycerin readily migrates into plastics and PVC tubing of IV sets. The delivered fraction may be significantly reduced by this absorption during slow infusion. For bolus dose, prepare solutions immediately before use.

PAPAVERINE HCL

Opioid, smooth muscle relaxant with negligible CNS effects.

MECHANISM OF ACTION


*Direct smooth muscle relaxant


*Muscle is not paralyzed and still responds to drugs


*Half life is approx 6 Hrs


*Increases Intra cellular cyclic AMP(inhibits phosphodiesterase)


(Alkaloid derived from crude opium. Non narcotic)

INDICATIONS


*Pharmaco Cavernousography


*Catheter induced vasospasm

DOSAGE


*30 - 120 mg for intra vascular use


*30 - 60 mg for intracavernous use


*Available as 30mg/ml

CONTRAINDICATIONS


*AV heart block, Glaucoma, 

UNTOWARD EFFECTS AND TREATMENT


*Nausea, hepatic hypersensitivity, jaundice


*drowsiness, Vertigo


*Tachycardia, increase in BP, Flushing

NOTE

· Flush the catheter with N.saline before injection and repeat after injecting papavarine. Admixture with Iodinated contrast, Ringer's lactate and heparin may result in precipitation of the drug.

TOLAZOLINE HYDROCHLORIDE (PRISCOLINE)

Alpha blocker

MECHANISM OF ACTION


*Vasodilator (alpha adrenergic blocking)


*Direct smooth muscle relaxant


*Improves flow from arterial to venous vascular bed


*Sympathomimetic, parasympathomimetic, histaminergic


*Half life is 3 to 12 hrs

INDICATIONS


*Portal or mesenteric venous opacification


*Catheter induced vasospasm


*Hemodynamic significance of stenotic lesions of iliac arteries


*Poor distal filling in the outflow studies


*Magnification angiogram of the hand.

DOSAGE


*Avilable as 100 mg in 4 ml vial. Dilute 2cc in NS to make up 10ml  


*40 to 50 mg in 30 sec and flush for intra arterial for arterio portography


*25 mg distal to the stenosis to assess the iliac arterial stenosis


*20 t0 40 mg for other indications


*Can be repeated once if necessary when the BP is stable.


*Do not exceed 2mg/ Kg / hour

CONTRAINDICATIONS


*Hypersensitivity


*Hypotension


*Severe coronary disease, Cardiac impairment and arrythmia.

UNDESIRABLE  EFFECTS AND TREATMENT


*Hypotension, Tachycardia, arrythmia



-elevate the legs, IV fluids.


* Administer with caution in patients with mitral stenosis and in patients with Stress ulcers.

NOTE


*Maximum action is at 30 seconds.


*mix 1 Vial (100 mg in 4ml) with 6ml of saline to make 10 mg /ml.


*Inject the required dose fairly rapidly and perform arteriography.

PHENTOLAMINE
(REGITINE)

MECHANISM OF ACTION


*Alpha adrenergic blocking agent


*Half life is 19 minutes

INDICATIONS


*Cavrnousography

*Pheocrisis

*extravasation of norepinephrine injection

DOSAGE


*Intra cavernosal--1 mg


*Pheo crisis--1 to 5 mg

CONTRAINDICATIONS


*hypersensitivity


*hypotension, MI, angina, 

UNTOWARD EFFECTS AND TREATMENT


*Hypotension, tachycardia and arrhythmias


*Responds to Supportive measures

NOTE:

NIFEDIPINE (PROCARDIA)

Calcium channel  blocker, inhibits transmembrane influx of extra cellular calcium ions and inhibits contractility.

MECHANISM OF ACTION


* Relaxes and prevents arterial spasm

INDICATIONS


*Arterial spasm during catheterization and angioplasty


*can be used as a premedication before infra popliteal intervention 

DOSAGE


*10mg PO. Plasma half life is 2 hours.


*can also be given sublingual

CONTRAINDICATIONS


*hypotension

UNTOWARD EFFECTS AND TREATMENT


*Hypotension

VASOCONSTRICTORS

VASOPRESSIN (PITRESSIN)

Posterior pituitary extract. Short acting

MECHANISM OF ACTION


*Contraction of vascular and gut smooth muscle (marked in portal circulation)


*Antidiuretic effect


*Plasma half life of 10 to 20 mts.

INDICATIONS


*GI bleed

DOSAGE


*Available as Vial containing 20 IU in 1ml.


*Mix 100 Units in 500 ml of NS. 


*IA: 0.2 units/min (60 ml/hr). If no vasoconstriction in 30 mts, 0.4 units/min


*Taper over a period of 12 to 24 hrs after treatment.

CONTRAINDICATIONS


*Anaphylaxis or Hypersensitivity


*Heart failure

UNTOWARD EFFECTS AND TREATMENT


*Allergy, cramps, nausea, headache, etc respond to conservative trt

NOTE


*Restrict or Closely monitor water intake.


*Stop infusion if complications  are suspected. GTN for coronary symptoms 

EPINEPHRINE:


Sympathomimetic (Catecholamine). Adrenergic receptors of importance in Interventional Radiology: 

Alpha-1: Arterioles and veins--constriction


Beta-1: Heart: Stimulation results in increased rate, contractility, conduction etc.,


Beta-2: Trachea and bronchioles-relaxation 



Arterioles and veins (except skin and brain): dilation (delayed)
MECHANISM OF ACTION


Stimulation of alpha and beta adrenergic receptors

INDICATIONS


*Enhanced angiographic demonstration of tumor vascularity by constricting normal arteries with intact smooth muscle.


*Renal Intra arterial injection to enhance visualization of renal veins.


*Contrast allergy (most common use)


* As a hemostatic agent with local anesthetic 

DOSAGE:


*Intra arterial use: 5 to 7 mcg in 10 ml of NS


*Bronchospasm: 1:1000:-   0.1 to 0.3 ml SUB CU, repeat PRN, 10-15mts until 1ml


*Cardiac arrest: 1:10000:-  1ml IV slowly over 2-5 mts. Call code.

CONTRAINDICATIONS


*CAD, CHF, Arrhythmias, glaucoma, elderly


*cardiogenic and hemorrhagic shock

UNTOWARD EFFECTS AND TREATMENT


*Anxiety, palpitation, angina, arrhythmias, head ache etc.

NOTE:


*protect from exposure to light.

FIBRINOLYTIC AGENTS

UROKINASE:


Thrombolytic enzyme produced by kidney and found in urine.


Commercial production is by tissue culture techniques from human kidney cells.

MECHANISM OF ACTION


*Converts plasminogen to Plasmin


*Plasmin degrades fibrin clots.


*Half life is <20 minutes


(Obtained from human kidney cells by tissue culture)

INDICATIONS


*For Thrombolysis


*Catheter clearance


*Clearing fibrinous adhesions

LABORATORY TESTS AND MONITORING


*Baseline Hematocrit, Platelet, 


*Base line PT, PTT, Fibrinogen, ?Thrombin time


*12 hourly PT, PTT, Fibrinogen, Fibrin split products

DOSAGE


*Available as lyophilized powder (250,000IU) reconstituted to give 50,000 IU/ml


*Pulse spray



-250.000 IU Reconstitute With 5 ml sterile water



_Add 5000 units of heparin in 5ml to make a total of 10ml



_Each pulse of 0.2 ml/30 sec. yields 5000 IU of UK and 100IU of heparin.



_Additional 250,000 of UK can be repeated with out heparin.

*Infusion


_500,000 in 250cc NS or D5W to give 2000 IU/cc



-1000 to 4000 IU/min (30 to 60 cc) according to clinical indication



_Titrate dose based on clinical indication and coagulation profile.


IV catheter clearance



-1ml of 5000 IU/ml in a 10cc syringe. Connect the syringe to the occluded hub and apply full suction to create negative pressure in the catheter lumen. Release the plunger slowly to let UK into the catheter lumen which under negative pressure. Repeat suction and release several times. Do not use excessive positive pressure. Aspirate 20 minutes after injection.



-repeat the same procedure if necessary, cap the catheter for 30 mts.

CONTRAINDICATIONS for INFUSION AND PULSE SPRAY:


*CVA (SAH, AVM, tumor, aneurysm)


*Bleeding diathesis and Active internal bleeding


*Recent Surgery(10 days),intra cranial surgery(2 Months)


*Recent Trauma and CPR, Delivery


*Severe uncontrolled Hypertension(relative)


*Documented Left heart Thrombus (relative)

UNTOWARD EFFECTS AND TREATMENT


*Bleeding-Stop Infusion, If superficial - Local measures



-Whole blood, packed red blood cells, cryoprecipitate, FFP



-?6 Aminocaproic acid locally for puncture site hematoma


*Allergy, Fever, Chills - supportive therapy

NOTE ON USAGE


*Avoid IM injections


*Do not remove any pre existing vascular catheters 


*Concurrent Heparin 500 to 750 IU/ hour


*Strict laboratory monitoring every 6 hours is essential  during UK infusion


*Other related complications during UK infusion include worsening of ischemic symptoms due to distal embolization and reperfusion syndrome.

SUMMERY OF FIBRINOLYSIS

COAGULATION:
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Fibrin split products

TISSUE PLASMINOGEN ACTIVATOR:

COAGULATION

HEPARIN

PROTAMINE SULFATE

MECHANISM OF ACTION


*Anticoagulant by itself


*Forms stable salt with HEPARIN resulting in loss of



anticoagulation properties of both drugs.


*Extracted from sperm of salmon and other fish species


*Heparin neutralized within 5 minutes.

INDICATIONS


*Heparin overdosage and for Reversal.

DOSAGE


*10 mg approximately neutralizes 1000 IU of heparin


*Do not exceed 100 Mg

CONTRAINDICATIONS


*Drug intolerance, ?Hypersensitivity to fish

UNTOWARD EFFECTS AND TREATMENT


*Hypotension, nausea, anaphylaxis.

NOTE

*Monitor dose by ACT, and the heparin given


*Half the dosage is enough if heparin is given 30 minutes before

PLAVIX (Clopidogrel bisulfate)

MECHANISM OF ACTION


*Inhibits ADP induced platelet aggregation


*Clopidogrel activates by irreversably modifying paltelet ADP receptor.

*Platelets exposed to Clopidogrel are effected for the reminder of their life span. 

INDICATIONS:


Same as for other antiplatelet medications

DOSAGE

75 mg/day. Loading dose of 300 mg is recommended after stents.

CONTRAINDICATIONS:


Peptic ulcer and IC Hemorrhage. Caution recommended for concomitant use of Coumadin.

UNTOWARD EFFECTS AND TREATMENT


Hemorrhage, occasional agranulocytosis, allergy

NOTE:

*Action starts about 2 Hrs after single 75 mg dose and peaks in 3 to 5 days.

* Action is reversed 5 days after the medication is stopped.

THROMBIN


Hemostatic agent of Bovine origin

 Available as Vial containing 5000 IU.

 (1 UNIT IS DEFINED AS THE AMOUNT required to clot 1 ml of fibrinogen solution)

INDICATION:

To be used under supervision of staff Radiologist.

Used for enhancing thrombogenic property of occlusion coils

As an adjunct to other hemostatic agents.

SEDATION AND ANLGESIA

MIDAZOLAM (VERSED)

Most commonly used drug for conscious sedation in Radiology

Benzodiazepine 3 to 4 times potent than Valium

MECHANISM OF ACTION:

CNS depressant active at GABA receptor site

Short acting anxiolytic and hypnotic

Muscle relaxant

Produces antegrade amnesia

INDICATIONS:


Conscious sedation

DOSAGE:

1.0 to 2.0 mg (0.035mg/Kg) given IV. in 2 to 3 mts.

In elderly patients start at 0.5 - 1.0 mg IV.

Titrate dose to achieve adequate sedation

For conscious sedation limit  dose to 10mg IV during the procedure

Reduce dose in renal impairment. 

CONTRAINDICATIONS


Hypersensitivity to the drug


Acute narrow angle glaucoma


Pregnancy

UNTOWARD EFFECTS AND TREATMENT:


Fluctuations in vital signs, respiratory depression in COPD, apnea


Profound and prolonged amnesia


Treatment of by Flumazenil ( 0.2 to 1.0 mg given at a rate of  0.2/min)

NOTE


When given concomitantly  with narcotic analgesics reduced doses are given

FENTANYL (SUBLIMAZE)


Short acting synthetic opioid, 50 to 100 times more potent than morphine. 

MECHANISM OF ACTION:


Binds to opioid receptors in CNS. Potent analgesic



Increases tolerance to pain and decreases perception of pain

INDICATIONS:


Analgesia in conscious sedation


Duration of action after a single dose is 30 to 60 mts.

DOSAGE:


Available as 2ml and 5 ml ampules, 50 micro grams /ml


Loading dose: 50mcg IV over 1 to 2 minutes


Maintenance: 25 - 50 micro gm every 30 minutes or titrate with 50 microgram dose, not exceeding 3 microgram/kg/hr 

CONTRAINDICATIONS


Post operative pain because of risk of hypoventilation


Patients on MAO inhibitors


Use with caution in patients with respiratory problems, elderly and debilitated

UNTOWARD EFFECTS AND TREATMENT


Respiratory depression in 5 to 15 minutes after the injection


Others: Nausea, dizziness, laryngospasm, bradycardia and muscle rigidity


Reversal: Respiratory support and Naloxone (Narcan) 0.1 to 0.2 mg over 2 to 3 minutes and titrated to get desirable effect. 

DEMEROL (MEPERIDINE)


Dose: 0.5 to 1mg/kg. Titrated with additional increments of 10 to 25 mg

MORPHINE:


Dose:2 to 4 mg IV slowly. Max 10mg/hour or 0.2mg/kg

FLUMAZENIL (Romazicon)


Benzodiazepine antagonist, Imidazobenzodiazeine structure

MECHANISM OF ACTION


Competitively inhibits the activity at benzodiazepine recognition site

INDICATIONS


Reversal of sedative effects of benzodiazepines.

DOSAGE:


0.2 to 1mg given IV at 02mg/min. Titrate to achieve desirable reversal.


Once a dose of 3 to 5mg is reached, additional dose may not have any effect

CONTRAINDICATIONS:


Known hypersensitivity to the drug or other benzodiazepines.


Status epilepticus and Signs of serious cyclic antidepressant overdose.

UNTOWARD EFFECTS AND TREATMENT:


Convulsions, Fatigue, head ache, agitation etc.,

NOTE:


Monitor the patient  for 2 to 4 hours. The effect of Flumazenil may wear off before the effect of long acting benzodiazepines are gone. For repeat dose donot exceed 1mg at ant time and do not exceed 3 mg in an hour.

NALOXONE

Narcotic antagonist

MECHANISM OF ACTION:


Not fully understood


Probably acts by competing for the same receptor sites.


INDICATIONS


Complete or partial reversal of narcotic depression, including respiratory depression. 

DOSAGE


Supplied as 1mg/ml or 0.4mg/ml


0.4 to 2mg of Naloxone IV. If the desire degree of counter action and inprovement in respiratory function is not obtained the dose may be repeated in 2 to 3 minutes. If no response is observed after 10 mg of Naloxone, the diagnosis of narcotic induced toxicity should be questioned.

CONTRAINDICATIONS:


Hypersensitivity

Cautious administration is recommended in persons suspected to be opioid dependent, to prevent abstinence syndrome

ADVERSE REACTIONS:


Nausea, vomiting, sweating, tachycardia, increased BP, tremulousness, seizures and cardiac arrest. 

NOTE:


Repeated doses may be needed to reverse long acting opioid toxicity

Sclerosing agents

ETHANOL


1 TO 20 ML



Severe cardiopulmonary collapse and death.



steroid preparation needed to prevent local tissue reaction

SOTRADECOL


1% OR 3% SOLUTION


).5 TO 10 ML



Pain, Vasovagal attacks, and Anaphlaxis are possible

ETHANOLAMINE OLEATE


Mild sclerosing agent


1.5 to 5 ml.Do not exceed 20 ml



Anaphylaxis, pyrexiia, local symptoms, renal failure Etc..

CHYMOPAPAIN


Proteolytic enzyme L-Cysteinate HCL


Herniated discs



Anaphylaxis, Paraplegia, Acute tra.myelitis

Miscellaneous agents

Antiemitics:

Prochloperazine (Compazine) 5 - 10 mg

Metoclopropamide (reglan) 5 to 10 mg

Granisetron (Kytril)1mg BID in cancer patients: 1mg BID

Ondansetron (Zofran) .15mg/kg IV, 32 mg max  or   8mg BID
GLUCAGON

MECHANISM OF ACTION


*Relaxes smooth muscle of the GI tract


*Glycolysis etc..


(Stimulates cyclic AMP synthesis).


*Half life is 3 to 6 minutes

INDICATIONS


*GI imaging


*GI Interventions


*Visceral DSA

DOSAGE FOR INTERVENTION


*0.25 to 0.5 mg IV (duration of action 9 to 17 minutes)


*Can be Given upto 2 mg if needed



(onset with in 1 min)

CONTRAINDICATIONS


*Hypersensitivity


*Pheochromocytoma

UNTOWARD EFFECTS AND TREATMENT


*Nausea, Vomiting


*Generalized allergic reactions


DIAGNOSTIC AGENTS IN ENDOCRINE TUMORS

SECRETIN:


Localization of ZE syndrome



30 Units, Intra arterial Injection, Splenic, GDA/CHA, SMA,



Sample from Hepatic Veins at 20, 40, 60, 90, 120 Sec




and from pulm Artery at 3 Mts.



Gastrin RIA, Significant increase over base level

CALCIUM


Localization of Insulinomas


0.01 to 0.025 mEq of Ca/ kg IA,in GDA, Splenic, Proper HA, SMA



Sample from R and L hepatic veins simultaneously



Baseline, 0.5,1, 1.5, 2, and 3 mts after injection.




2 fold increase in serum insulin is diagnostic

OCTREOTIDE (Somatostatin Analogue)


Metastatic Endocrine tumors to Liver



Celiac or CHA, SMA arteriography before and after 




100 micro gms Sub CU



Evidence of reduced vascularity of tumor in Liver.

PENTAGASTRIN:


Localization of Medullary carcinoma of the thyroid.



1)0.5 micrograms/Kg IV



 
Baseline and 1,2,3,5,10,15 mts after inj.





Both Internal Jugular veins, simultaneously



2) Repeat INj, SVC and Right Hepatic Vein

LABS
ACTIVATED COAGULATION TIME

SYNONYMS: ACT

INDICATION: Monitering of heparin effect, protamine sulphate effect.

SPECIMEN: 3 mL whole blood in a tube containing an activator. (Kaolin activator or Siliceous earth or diatomaceous earthor). Pre warm the tube to 37C.

NORMAL RANGE: 70 to 120 seconds. Value for adequecy of heparinization is 400 sec approx (Range 300-500)

LIMITATION/CAUTION: insensitive to Factor VII and some platelet abnormalities. Activators and methods vary from Lab to Lab. Prolonged values may not be exclusively the result of heparin alone.

FIBRIN BREAK DOWN PRODUCTS

SYNONYMS: FDP (Fibrin Degredation Products), FSP (Fibrin Split Products).

INDICATIONS: Lysis and partial lysis of clot, DIC.

SPECIMEN: 2mL whole blood in a Special tube for FDP.(containing Thrombin and antifibrinolytic agent).

NORMAL RANGE: <10 mcg/mL. caution needed if >64mcg/mL.

CAUTION: Indicate the dose of Heparin on the Requisition.

FIBRINOGEN

SYNONYM: Factor I

INDICATION: Monitoring fibrinolytic therapy.

SPECIMEN: 5mL whole blood in Blue top tube with liquid anti coagulant.

NORMAL RANGE: 150- 350 mg/ dl. Critical if <100mg/dl

PROTHROMBIN TIME

SYNONYM: PT, PROTIME

INDICATION: SIMPLE TEST FOR EXTRINSIC SYSTEM OF COAGULATION (COUMARIN)

SPECIMEN: 5 ML whole blood in blue top tube.

NORMAL RANGE: 10 - 13 SEC, ABNORMAL if >18 SEC




LIVER FAILURE, VIT K DEFFI, DIC, DYSFIBRINOGENIMIA Etc



 THREE TIMES THE CONTROL IN ANTI CAOAGULATED
LIMITATIONS: PROLONGED WITH IN 2HRS OF HEPARIN ADMINSTRATION. A NUMBER OF DRUGS ALSO MODIFY THE PT.

OTHER USEFUL INFORMATION:



PROLONGED IN 3 DAYS AFTER A LOADING DOSE OF 10 - 15 MG.



THERAPEUTIC EFFECT WITH OUT LOADING DOSE: 5-7 DAYS.



1.3 TO 1.5 TIMES CONTROL(15-18 SEC) FOR ANTICOAGULATION



1.5TO 2.0 TTIMES FOR PTS WITH MECHANICAL VALVES.

In the past the goal of oral anti coagulation has been to achieve a PT of 2 times the normal control. Pro thrombin time of 1.25 times the control value generally is believed to provide effective prophylaxis without excessive risk of hemorrhage.

INTERNATIONAL NORMALIZED RATIO (INR)

Vriability of thromboplastin reagents called for a standardized ratio for reporting of results. This ratio is centered on international sensitivity index(ISI). ISI is the responsiveness of athromboplastin to the reduction in VIT K dependent factors. It is derived by caliberating the reagent used with a reference preparation. ISI is provided by the manufacturer of the reagent.

INR=(PT ratio)ISI=(patient PT/Mean normal PT) ISI

INR theoretically gives the PT ratio that would result if the WHO standard reference thromboplastin had been used in performing the test.

PARTIAL THROMBOPLASTIN TIME

SYNONYMS: PTT, APTT

INDICATION: SIMPLE TEST FOR INTRINSIC SYSTEM OF ANTICOAGULATION 



HEPARIN THERAPY, HEMOPHILIA ETC.

SPECIMEN: 5 mL whole blood, in blue top container.

NORMAL VALUE: 25 - 39 SECONDS.(WITH IN 10 SECONDS OF CONTROL)

ABNORMAL if >70 SECONDS, or 3 times normal value.

HEPARINIZATION: Maintain dose such that PTT is two times the control or the normal level. 

Hypercoagulable state

A special note is made with respect to the hypercoagulation to concider Prophylactic heparinization immediately following catheterization in certin high risk patients.

Secondary: Advanced age, collagen vascular diseases, DM, Hormonal therapy, Hyperlipidemia, Hyperviscosity, Neoplastic disease, Myeloproliferative diseasae, sepsis etc.

Primary: Antithrombin III defficiency, protein C, or S defficiency, Factor V leiden mutation, dysfibrinogenemia, dysplasminogenemia, hyperhomocystenemia, antiphosholipid syndrome etc.,

Page 1 of 106

