Pocketbook of Clinical IR

A Concise Guide to Interventional Radiology

Shantanu Warhadpande, MD

Resident Physician

Department of Radiology

University of Pittsburgh Medical Center
Pittsburgh, PA, USA

Alex Lionberg, MD

Resident Physician
Department of Radiology
University of Chicago Medicine
Chicago, IL, USA

Kyle J. Cooper, MD, RPVI

Assistant Professor

Department of Radiology

Division of Interventional Radiology
Loma Linda University

Loma Linda, CA, USA

165 illustrations

Thieme
New York « Stuttgart « Delhi « Rio de Janeiro



Contents

21

3.1

4.1
4.2

5.1
5.2
5.3
5.4

6.1
6.2
6.3
6.4

BT QU ORAIRE .. ..o 100 omsa5sn s oot sesopepiums s ma ey 0 Rl s 4 i O i il s
PROTACE .. 6000070530507 0wy a0 S G 8 S 8 83 i A 8 e
ACKOWHAIGMBITES cuiinin oy s o o e R AP S S S TR S
O OIS i T T S A B S A A S B S e S W M e

Boand: of R eI eW s o e R S S S SRS s

The Basies OF IR c-u:smm e s R RO e R RS
Alex Lionberg, Shantanu Warhadpande, and Joshua Pinter

THEARICONEHIS. ..o soisinsmmocuscmainisimiass aon T @4  THheProcedliie: ..o oaenmmmuensimimsenn
Preprocedure Tasks.........coovueunsn 6 1.5 Postprocedure Care ..........cocuuuus
THe TRASI e s 5 e R R S R s 7

Tools: OF thhe Tratde oo R s A 3 S S A T A R e A R
Suraj Prakash, Matthew Evan Krosin, L. C. Alexander Skidmore, and Gregory E. Guy

Vascular Procedures .............ccounn 17 22 Nonvascular Procedures. ..............

NESEUIATIEERRES, .. csiimsccoosmiarsmmspaymatas smmonsoros ssiszaossmtorministatozoyeusminis et s ttndec o agevure symsso s ayioss
Suraj Prakash, Lisa Liu, Aaron M. Fischman, and Gregory E. Guy

VNS ACOBSS S 5 s RN SRS 34 3.2 ArteriabAccess iy v in S S
Eines, Tubes, and DFalis v s s o R s o A R S S s A R S i
Devdutta Warhadpande and Gregory |. Woodhead
Central Venous ACCess .........couvennn 40 43 Transcatheter Fluid Drainage...........
Enteric Access .........coeiiiiinninn.. 45
EMergency IR ...t e
Matthew Evan Krosin, L. C. Alexander Skidmore, and Rakesh Navuluri
Massive Hemoptysis . .......ooovvvinnn. 54 5.5 PEIVIC TRIOMA: s v s s
UpperGIBleeding. .........ocovvuennn. 57 5.6  Retroperitoneal and Soft
Thesue Bleeds: v snvsaids
LowerGIBleeding..........ocovnunnnnn 60
5.7 Obstetric Emergencies ................
Abdominal Trauma and
Solid OrganBleeds ............ccvvunn. 65 5.8  Orthopaedic Emergencies .............
DRI .. .5 o, s B 507 o G, S R B g B e
Orrie Close, Alexandria S. Jo, Patrick Grierson, and Bill Saliba Majdalany
General Anatomical Principles........... 79 6.5 Castroesophageal Varices and
- . Portosystemic Shunts.................
Biliary Disease % & d i Sanvasunsi 80
6.6 ASCIEeS L.ttt
Chronic Liver Disease and Cirrhosis. ...... 89
6.7 Liver Transplantation and
Portal Hypertension ................... 91

COMPHCIHONS .ovvcvmnmssmm swanemsines



Vi

Contents

Z:]
7.2

8.1
8.2
8.3

9.1
9.2
9.3
9.4

10.1

10.2

103

121
12.2
123
124

13.1

OO < S s S o s s B S s N S SRS s 107
Shantanu Warhadpande, Alex Lionberg, Junjian Huang, Carl Schmidt, and Jonathan G. Martin
Hepatocellular Carcinoma ............ 107 7.3  Ablation Therapy for Malignancies .. ... 120
Liver Metastases ......cceuuvsvnnanes 118

AEDETTAIDISEACE" ... rovatsovovasiszusiionnsi o356 st s sy sy s o im0 A o s At 124

Shantanu Warhadpande, Alexander Maad El-Ali, Andrew Niekamp, Kurt Stahlfeld, Geogy
Vatakencherry, and Kyle |. Cooper

Peripheral Artery Disease . ............ 124 8.4 Mesenteric Ischemia ................ 137
Acute Limb Ischemia. ................ 131 85  AneurysmalDisease ................. 140
Renal Artery Stenosis ................ 135

O R e e e S S G T L S s s 150

Andrew Klobuka, Trilochan Hiremath, and Deepak Sudheendra

Venous Thromboembolic Disease. .. ... 151 9.5 Nutcracker Syndrome ............... 170
Chronic Venous Insufficiency. ......... 166 9.6 May-Thurner Syndrome ............. 170
Catheter-Related Thrombosis ......... 168 9.7 SVCSyndrome .........ovviiiinnnn. 171
Paget-Schroetter Disease ............ 169
Dialysis Access and InterventlIons: . i o S e i R R R N 174
Alex Lionberg, Shantanu Warhadpande, and Rakesh Navuluri
Dialysis Access Dysfunction ........... 176 10.4 Management of Dialysis Access
Complications:couvin s sy 181
Dialysis Access Monitoring and
Survelllance:: s s s misa ey 179 10.5 Loss of Dialysis Access................ 185
Approach to the Patient with
Dialysis Access Complications ......... 180
GOy SR aS s S A S S SR N A RS S R R SRR VRT3 188
John Do, David J. Maldow, Zachary Nuffer, and Jason W. Mitchell
Uterine Fibroids. .........cccovienunns 188 11.3  Lower Urinary Tract Obstruction. ...... 194
Ureteral Obstruction. ................ 192 11.4 Gonadal Vein Insufficiency............ 195
N U0 R, Lttt ettt ettt it e i e e 199
Juan Domingo Ly Liu, Mangaladevi Patil, and Joseph |. Gemmete
Ischemic'Stroke . s sasiawaims 199 12,5 Headand NeckBleeds ............... 211
Carotid Artery Stenosis. . . ............ 202 12.6 Vertebral Body Compression
TS S R N S AR 212
Cerebral Aneurysms ............c.oo.. 206
Cerebral Arteriovenous
MalfOrmBtioNS:. oo s saivasmsman 209
PEBRIICIR . .. o s m R e m e e 3 R T B R M AT w S P Ba R 216
Rajat Chand, Victor Nicholas Becerra, Nicholas Zerona, Ashley Altman, and James K. Park
Vascular Anomalies.................. 216 13.2 Osteoid Osteomas. .............oouun 221
O o e S S S e S S i S S i S s 223



Preface

Our decision to write this book began when we
were medical students and were shadowing and
completing IR electives. IR confronts the trainee
with a steep learning curve, and our experience
during those early days made that clear. While
there were some IR resources available to help
medical students get oriented to the specialty, they
all tended to be procedure-oriented. The books
we were reading fell short of providing the much-
needed context to make sense of the busy workings
of the IR department. Though we could learn and
follow the steps during a chemoembolization
procedure, we had an obvious lack of understanding
of the matter related to diagnosis of patients and
management decisions that usually took place
behind the scenes.

In contrast, when we spent time rotating in
a surgical oncology clinic, our preceptor (and
soon-to-be mentor) Dr. Carl Schmidt at Ohio
State University changed our view. He was an
outstanding surgeon, compassionate with his
patients, and dedicated to teaching. Knowing our
goals of pursuing IR in residency, he encouraged
us to think about the management of oncology
patients through the eyes of a clinician, and
taught us to recognize the interplay of medical,
surgical, and IR treatment for these patients.
Later, while discussing our shared experience of
that rotation, we experienced our ‘Aha!’ moment.
We recognized that despite the technical nature
of interventional radiology, it was incredibly
important for trainees to understand the
clinical context prior to investigating into the
fundamentals of procedures.

We decided to put this philosophy into action
and write a book that reflected this thought
process. As trainees ourselves, we also knew how
important it was for us to keep it concise enough
to be read before or during a rotation in IR.

This book focuses on the clinical care of patients
who undergo IR treatment. As far as the technical
description of procedures are concerned, we

viii

have provided a concise summary in the form
of ‘procedure boxes' throughout the book. We
believe that these to-the-point descriptions will
help young interventional radiologists watch and
participate in cases early in their training. Readers
will get better at procedures as they progress by
simply watching and handling more cases. Even
the best books that describe how to do a procedure
are no substitute for seeing and learning for
yourself under the supervision of an attending
or senior resident. For now, the goal of aspiring
interventional radiologists should be to focus on
familiarizing themselves with the tools, the lingo,
and the general conceptual steps of IR procedures.
To help them attain this, the first three chapters
describe the workflow in the IR department, as
well as the tools and equipment used.
The primary purpose of this pocketbook is to
give the interventional radiologists a clinical
foundation and working understanding of most
of the disease processes that IR encounters.
We have prioritized concision and readability
rather than attempting to provide an exhaustive
resource. This book should be used during days of
IR training to build a strong foundation. Readers
may then turn to other texts and resources to
increase their knowledge in the field.
The book is meant to be read start-to-finish. Each
chapter builds on the previous chapter. We have
intentionally kept the style relatively informal
to make it easier to read and to get through the
material quickly. Additionally, we have tried our
best to organically cite evidence based studies in-
text rather than with footnotes to make this book
as practical as possible.
We hope the readers will find this book a helpful
resource.

Shantanu Warhadpande, MD
Alex Lionberg, MD
Kyle J. Cooper, MD, RPVI



1 The Basics of IR

Alex Lionberg, Shantanu Warhadpande, and Joshua Pinter

Being a trainee in IR can be intimidating. The specialty sees a wide variety of pathology,
and performs over a hundred different procedures. The equipment and imaging tech-
niques used require some time to get acclimated to. All of this can be overwhelming.
However, with some fundamental knowledge and the tips outlined in this book, you
can hit the ground running on your first IR rotation.

When it comes to learning IR procedures, there’s no substitute for getting your feet wet
and participating in cases. While it is important to get as much procedural experience as
you can, you'll also need to be attentive to the clinical responsibilities expected of you as a
trainee on the service. This includes answering the phone, fielding consults, and interfac-
ing with other clinical teams. You should take full ownership of patients scheduled for
procedures during the day, postprocedure patients, and the new consults as they come in.

Your day starts with reviewing the scheduled cases. This includes reviewing the
indication for the procedure, any relevant imaging available, and any pertinent progress
notes. You'll learn quickly that IR is a fast-paced specialty. Preparing ahead of time will
make the day run much smoother.

Consults for IR can come at any time; some are urgent or emergent, while others
may be routine. A good habit to get into is to follow the same set of steps for each new
consult so that you don’t overlook any important details (» Table 1.1).

1.1 The IR Consult
What Is the Reason for the Consult?

Determine the nature of the clinical problem and the expectations of the referring ser-
vice. There should be a conversation where you gather from the referring team the
underlying clinical problem, the interventions that have been performed thus far, and
the urgency. You'll need to make sure you understand what they are hoping to gain
from the IR procedure. If the consult is for a diagnostic procedure, what information is
being sought? Good communication will ensure that both the IR team and the referring
service have an understanding of what will be done.

Does the Patient Need to Be Seen Immediately?

If an urgent consult is requested, gather the bare bones information (clinical history,
hemodynamic status, laboratory values, imaging), but don't delay in notifying your
attending. He or she may decide to bring the patient straight to IR. If the consult is
nonurgent, you have time to perform a more thorough work-up before staffing the

Table 1.1 Consult checklist
What is the reason for the consult?
Does the patient need to be seen immediately?

Are there alternatives to IR treatment that are more appropriate, and have they already been
attempted?

Is the procedure technically feasible?

Are there any safety concerns that need to be addressed?



The Basics of IR

case. An ideal presentation will include the clinical history, imaging findings, your final
assessment, and a proposed plan of action.

Are There Alternatives to IR Treatment That Are More
Appropriate, and Have They Already Been Attempted?

Itis important to have some foundational knowledge of the diseases commonly treated by
IR, and how the IR procedure fits into the bigger picture. Unfortunately, this is not always
cut and dry. Many IR procedures do not fall neatly into an algorithm. A good understand-
ing of the clinical context is required to determine if and when IR should get involved.

Is the Procedure Technically Feasible?

If an IR intervention is potentially indicated, review the relevant imaging available to
you. As radiologists, our expertise in imaging interpretation allows us to learn a great
deal about the patient before we even meet them. We can plan out a procedural
approach, identify anatomic variants, and look for potential pitfalls. As a trainee, you
may not have a strong foundation in imaging, so it’s okay to ask your senior residents or
an attending for help.

Are There Any Safety Concerns That Need to Be Addressed?

If the conditions above are met, the next step is completing a basic preprocedure
work-up. This can be time consuming, but it is important to review before officially
approving a procedure. This is part of what separates clinicians from technicians.

Bleeding Risk

Bleeding risk should be assessed for any patient undergoing an interventional
procedure. Society of Interventional Radiology (SIR) guidelines stratify procedures into
low, moderate, and high risk of bleeding. Low-risk procedures are those which are
either minimally traumatic with small access devices, or those in which access is
obtained into a space in which bleeding would be easily detected and controlled.
Examples include paracentesis, drainage catheter exchange, superficial biopsies,
peripherally inserted central catheter (PICC) placement, and IVC filter placement.
Moderate-risk procedures include the majority of interventional procedures, includ-
ing most arterial and venous interventions, and tunneled line placement. High-risk
procedures are those in which a solid organ is traversed, including transjugular
intrahepatic portosystemic shunt (TIPS), biliary interventions, and nephrostomy access.

The two laboratory tests that are most important in determining the bleeding risk
are platelets and international normalized ratio (INR). For all procedures, platelets need
to be greater than 50,000. For low-risk procedures, the INR needs to be below 2. For
moderate- and high-risk procedures, the INR needs to be below 1.5 (» Table 1.2).

The number of patients on long-term anticoagulation has increased in recent years,
and there are now a wide variety of medications used for this purpose (see Chapter 9).
The preprocedural assessment should look into any history of bleeding or clotting
disorders, as well as review use of warfarin, heparin, antiplatelet agents, or the newer
factor Xa or direct thrombin inhibitors. Screening laboratory tests should include INR,
partial thromboplastin time (PTT), and platelets (+/— anti-Xa levels). Note that PTT/INR
takes into account only a portion of the overall clotting cascade.
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Thromboelastography (TEG) is a relatively quick blood test that measures the
functionality of the entire blood clotting cascade (platelet function, clot formation,
fibrin cross-linking, etc.). TEG is presented as a graph of clot formation and fibrinoly-
sis (called a TEG tracing), with several parameters measured, each corresponding to
different parts of the coagulation cascade. In IR, the two patient populations that
you'll see getting a TEG include bleeding patients, (especially in the setting of trau-
matic or obstetric bleeds), and cirrhotics. In the setting of trauma, coagulopathy is one
of the components of the “deadly triad” (along with hypothermia and metabolic
acidosis). In cirrhotics, poor synthetic function of the liver leads to low levels of coag-
ulation factors. Abnormal PTT/INR in these patients only tells one part of the story. By
identifying the specific dysfunctional components of the coagulation cascade, a TEG
study can determine which types of blood products should be transfused. The details
of interpreting TEGs is beyond what you need to know. For now, simply know when
and how it can be used.

For those patients on anticoagulation, reversal agents may be necessary in order to
expedite an IR procedure. These include protamine sulfate for heparin, idarucizumab
for dabigatran, and vitamin K for warfarin. In some cases, reversal is accomplished with
the use of blood products. Options include fresh frozen plasma (FFP), prothrombin
complex concentrate (PCC), platelets, and cryoprecipitate (» Table 1.3).

Table 1.2 IR procedure risk stratification based on the bleeding risk
Risk category Procedures Laboratory thresholds

Low risk PICC insertions, dialysis interventions, IVC INR <2
filters, thora-{paracentesis, superficial biopsies Platelets > 50,000

Moderate risk Any procedure requiring an arterial stick and INR< 1.5
intervention up to 7 Fr, venous interventions, Platelets > 50,000
embolizations, tunneled central catheter, port
placements, perc chole, liver biopsy, abscess
drainage, lung biopsy, spine procedures

High risk TIPS, PTC/PTBD, percutaneous renal INR<1.5
procedures (nephrostomy tube, biopsy) Platelets > 50,000

Abbreviations: perc chole, percutaneous cholecystostomy; PICC, peripherally inserted central
catheter; PTBD, percutaneous transhepatic biliary drainage; PTC, percutaneous transhepatic
cholangiography; TIPS, transjugular intrahepatic portosystemic shunt.

Table 1.3 Reversal agents for common anticoagulants

Anticoagulant Reversal agent

Warfarin Immediate reversal: FFP or PCC + vitamin K
Semiurgent reversal: vitamin K

Heparin (including enoxaparin/LMWH) Protamine sulfate

Dabigatran Idarucizumab

All other novel oral anticoagulants PPC; new reversal agents being studied

Abbreviations: FFP, fresh frozen plasma; LMWH, low-molecular-weight heparin; PPC, prothrombin
complex concentrate.

Source: Adapted from Patel IJ, Davidson |C, Nikolic B, et al. Consensus guidelines for periproce-
dural management of coagulation status and hemostasis risk in percutaneous image-quided
interventions. | Vasc Interv Radiol 2012;23(6):727-736.
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For routine procedures, anticoagulants can simply be stopped beforehand to reduce
the risk of bleeding. Here are some general rules about when to stop anticoagulants:
« Aspirin does not need to be stopped for low- and moderate-risk procedures. Aspirin
should be held for 5 days prior to a high-risk procedure.
Clopidogrel should be held for 5 days prior to all procedures.
Most direct oral anticoagulants (DOACs) should be stopped 2 to 3 days before
a procedure.
Unfractionated heparin can be stopped approximately 6 hours prior to a procedure.
Enoxaparin (low-molecular-weight heparin) should be held for 24 hours prior to
all procedures.
Warfarin should be held for 3 to 5 days before a procedure. INR should be monitored
and brought below 2 (for low-risk procedures) or below 1.5 (for moderate- and
high-risk procedures). For patients at high risk for thrombotic complications, this
may require bridging with a shorter-acting agent such as enoxaparin or heparin.

When stopping anticoagulation, discuss with the referring service the risks of holding
the medication versus the risk of bleeding associated with the procedure. In some
cases, holding a medication can be dangerous. For example, holding an antiplatelet
agent in the setting of a recently placed coronary stent can lead to stent thrombosis. In
some cases, rules on holding medications or the acceptable thresholds for coagulation
labs can be bent, but this is at the discretion of the attending who will be doing the case.
When exceptions are made, it should be documented in the electronic medical record
(EMR) and discussed with the patient and referring service.

Aspiration Risk

Aspiration risk is another important consideration prior to any interventional procedure,
as most are performed using moderate sedation. Narcotic pain medication given during
the procedure slows gastric motility and can be associated with nausea and vomiting.
This introduces a risk of aspiration, especially with the patient lying flat on the table.

The best way to reduce the risk of aspiration is to keep the patient’s stomach empty.
The American Society of Anesthesiologists recommends a minimum of 2 hours fasting
for clear liquids and 8 hours of fasting for meals, though institutional guidelines for
moderate sedation may vary.

Contraindications to Contrast

Severe allergic reactions to low osmolar, nonionic contrast agents are uncommon,
occurring in less than 1 in 2,000 administrations. Risk factors for contrast reaction
include prior reaction, unrelated allergies, asthma, anxiety, and usage of B-blockers.
Of these, only a prior reaction to the same class of contrast medium is significant
enough to prompt premedication or simply avoidance of intravenous contrast.
Shellfish allergy or allergy to other iodine-containing compounds should not be
considered a contraindication to intravenous contrast. Reactions to iodinated
contrast are not considered true allergies, since they are thought to be mediated by
direct histamine release rather than circulating antibodies. The mechanism of hista-
mine release provides the theoretical basis for contrast premedication. For elective
cases, a 13-hour oral premedication is recommended, consisting of 50-mg predni-
sone at 13, 7, and 1 hour before the procedure, plus 50 mg of diphenhydramine
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within an hour of the procedure. For urgent cases, intravenous premedication can be
performed with 40 mg of methylprednisolone (or equivalent) given every 4 hours
until contrast administration, and 50 mg diphenhydramine within one hour of the
procedure. Even in urgent cases, premedication should be attempted for a minimum
of 4 to 5 hours if at all possible. In emergent situations, involvement of anesthesia in
anticipation of an anaphylactic event may be required if there are no alternatives to
the use of iodinated contrast.

lodinated contrast can also adversely affect renal function. Risk factors for contrast-
induced nephropathy (CIN) include pre-existing chronic kidney disease, diabetes,
heart failure, older age, and large contrast volume administered. Patients at risk should
be screened with a serum creatinine level prior to contrast administration. Those with
acute kidney injury, or an estimated glomerular filtration rate (GFR) of less than 60
should have the procedure delayed or performed with alternatives to iodinated
contrast if possible. Hydration with intravenous fluids prior to and following the
procedure can also decrease the risk, with specific protocols varying according to
institutional guidelines.

Unstable Patients and the Risk of Decompensation

If the patient is unstable or if there is a significant chance the patient might decompen-
sate in the IR suite, anesthesiology should be involved. Other situations in which general
anesthesia may be appropriate include those patients with a significant tolerance to
opioids, when the procedure is expected to cause a great amount of pain, or if the
patient has severe cardiopulmonary disease.

Should the Patient Be Seen Before Being Brought to IR?

One of the major advantages of being an image-guided procedural specialty is that
deciding whether to do a case or not can often be done with the clinical information
and imaging available to us in the EMR. While we absolutely encourage it, going to see
every consult prior to the patient being brought to the preprocedural area is not always
necessary. On the other hand, doing so allows you to ask the patient questions, confirm
information in the chart, do a focused examination, and make sure the patient is an
active participant in the plan prior to obtaining consent.

Once you've progressed through the consult checklist and all of the necessary infor-
mation is gathered, you will present the case to an attending. He or she will determine
if the case is approved. If approved, let the referring service know and inform the staff
in charge of scheduling. If the case is turned down, politely notify the referring team of
the reason for the decision, if there is a plan for IR to follow the patient, and then docu-
ment it in the patient's chart. Generally speaking, consult notes and H&Ps in IR should
be focused and to the point. The note communicates the information that was gathered
and the plan that was formulated.

In the eyes of referring services, IR has gained a reputation of being able to think
outside of the box and find creative ways to solve problems. For this reason, it is not
uncommon to encounter some resistance when turning down a procedure. Always be
courteous, stick to the facts, and involve your attending in the conversation early to
ensure all parties are satisfied with the plan. Remember that the referring physicians
just want the best care for their patient and may see IR as the patient’s last hope.
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1.2 Preprocedure Tasks
Consent

After a case is approved and scheduled, the patient is usually brought to a holding area
where nurses check the patient in, take vitals, draw blood if necessary, etc. This is also
the time to consent the patient for the procedure if not done already. Depending on the
policy at your institution, consents may be done by a resident, a nurse practitioner or
physician assistant, a fellow, or the attending. Components of a good consent include a
description of the procedure, the risks involved, the benefits, and the alternatives. Con-
sent should also be obtained for any related procedures that might be necessary. For
example, when consenting a patient for a lung biopsy, also consent for a chest tube in
case the procedure is complicated by a pneumothorax.

Antibiotics

Some IR procedures require the patient to receive a dose of antibiotics before getting
started. For the most part, vascular procedures are considered clean and do not require
antibiotic prophylaxis. The rationale behind prophylaxis in certain circumstances has
to do with contamination by the passage of needles and catheters through contami-
nated parts of the body and into the bloodstream.

Procedures involving the hepatobiliary, genitourinary, or gastrointestinal systems
are considered contaminated, and require prophylactic antibiotics with gram-negative
coverage. In some cases, antibiotics may be appropriate even in the absence of contam-
ination, such as with placement of a stent-graft or for an embolization procedure.
A stent-graft introduces an intravascular foreign body, and an embolization creates an
infarcted area of tissue, both of which could be a nidus for bacterial growth. Procedures
involving the spine rarely lead to infection, but it can be quite serious when it happens,
often requiring surgical debridement. For this reason, vertebroplasty/kyphoplasty and
discography patients receive prophylaxis to cover skin flora. Prophylaxis is not routinely
recommended for permanent vascular access, including tunneled lines and chest ports,
but some IR departments include it as part of their policy, since many of these patients
are on immunosuppressive agents or are otherwise above average risk for infection.

As there is a lack of strong, prospectively validated data on the subject, the use of
prophylactic antibiotics is based on the SIR standards of practice consensus guidelines.
In some cases, the data are not strong enough to offer a consensus, and the practice is
instead based on departmental policies. » Table 1.4 breaks down the general guidelines
for antibiotic prophylaxis, but note that the antibiotics used and the procedures for
which they are indicated may differ from those at your institution.

Table 1.4 Antibiotic prophylaxis for common interventional procedures
Antibiotic Procedures

No antibiotic prophylaxis necessary Diagnostic angiography, angioplasty, stenting, IVC
filter placement

Cefazolin Vertebroplasty, lumbar discography, endograft
placement, gastrostomy tubes, possibly perma-
nent vascular access lines, and dialysis access
interventions

Ceftriaxone or other cephalosporin with Biliary drainage, abscess drainage, nephrostomy
gram-negative coverage tubes, chemoembolization



