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ABSTRACT

Although clinical guidelines for antibiotic prophylaxis across a wide array of
surgical procedures have been proposed by multidisciplinary groups of phy-
sicians and pharmacists, his
is particularly true when recommendations are based on weak data or expert
opinion. The goal of this review is to highlight certain common but controver-
sial topics in perioperative prophylaxis and to focus on the data that does exist
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Mandates to improve antibiotic stewardship and
reduce unnecessary antibiotic use'™ have com-
pelled healthcare institutions to take a closer look at the
divide between guidelines for perioperative antibiotic
prophylaxis and clinical practice,® highlighting the fact
that human nature makes providing less inherently more
controversial than providing more when it comes to anti-
biotic prophylaxis. Some of the more common reasons for
using antibiotics unnecessarily in the perioperative setting
include entrance into abdominal cavity, higher estimated
blood loss, and longer procedures.” Although clinical
guidelines for antibiotic prophylaxis across a wide array of
surgical procedures have been proposed by a collaborative,
multidisciplinary group of physicians and pharmacists,®
widely cited, and reiterated,’ clinicians often deviate from
recommendations, especially when recommendations are
based on weak data. The goal of this review is to highlight
certain common but controversial topics in perioperative
prophylaxis.

The principles of perioperative antibiotic prophylaxis
are evidenced-based, but there are limitations. Available
studies may include outdated surgical techniques, anti-
biotics that are no longer used, and newer antibiotics
that have not been studied in the
Additionally, the operatin

erioperative setting.

time to include

and improvements in how those particles move
relative to the patient. This has the potential to reduce
infection rates and confound the impact of antibiotic

prophylaxis.

for the recommendations being made.
(AnesTHEsIoLogY 2020; XXX:00-00)

-Considerations

Obesity, Large-volume Blood Loss, and Fluid
Resuscitation

of surgical site infections
suggests the
of antimicrobial agents.!” Obese

,altered pro-
11-13)

are commonly used antibiotics given at
when used in obese patients. Limited evidence
that suggests larger volumes of distribution in obese patients
affect the clearance of gentamicin," while the effects of
obesity on the pharmacokinetics of vancomycin remain
somewhat unclear."

A several-fold increase in the
in patients with
need for
patients have
tein binding, metabolism, and elimination.

8

This is a weak recommendation because of the paucity of
data. One study found that in patients with body mass index
of 40 or higher, higher body mass index was associated with
reduced achievement of target serum cefazolin concentra-
tion after a 2-g initial dose and a second dose at 3h.'° A
more recent study in bariatric surgery patients suggested that
a single 2-g dose of cefazolin was sufficient to exceed mean
minimum inhibitory concentration for methicillin-sensitive
Staphylococcus aureus in adipose tissue samples.'” Although a
separate study did not show a significant difference, there was
a trend toward increasing surgical site infections in patients
not receiving the increased cefazolin dose.'®

from the United States and Canada recom-

19 These recom-
mendations are consistent with conclusions from two small
studies in spinal surgery patients, one of which has demon-
strated a correlation between blood loss and reduced tissue
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cefazolin concentration.””?' The volume of intravenously
administered fluid has also been shown to correlate with
serum and reduced tissue concentrations of antibiotics.??

IAlleFgiG Reactions and GroSS Feactvity

Patients with reported

coverage for

from a micro-
biologic standpoint, the increased administration time of 1
to 2h and time has lead
centers to try to time incision for 60 to 120 min after start of
infection. Utilizing this protocol, Blumenthal ef al.** found

glycopeptides for

the individual reaction would optimize antimicrobial cover-
age and may decrease the frequency of surgical site infection.
Formal allergy testing is feasible in patients with unclear types
of reactions to penicillin or cephalosporins who are expected

8 It should be noted, however, that
with penicillin because

surgical prophylaxis.
Celhai

of a unique

demonstrate
with penicillin.* In a single center,
not one of 282 patients with reported penicillin allergy suf-
fered adverse consequences when administered cefazolin.*
Furthermore, the

*Thus, even in patients with documented

immunoglobulin E-mediated reaction to a first-line anti-
biotic, formal allergy testing may demonstrate to

if the reaction occurred in the

Clinically Relevant Drug Interactions|

A number of antibiotics used for surgical prophylaxis
manifest significant interactions with other perioperative

Anesthesiology XXX; XXX:00-00

medications. The frequency of clinically significant inter-
actions has not been adequately studied, but severe com-
plications have been reported. For example,

a commonly used for surgical site

infection prophylaxis, ma the effects of -
ﬂ and, if overdosed, can be fatal
in the perioperative setting.”’”® Experimental studies also

o BB

suggest that both
ﬁwith ¥ Other consistently reported

interactions include profound sedative and cardiovascular
effects of ciprofloxacin in patients taking methadone.***!

Imminostppressed Popuiation

Antimicrobial prophylaxis may be warranted in any proce-
host,? includ-

dure performed in an

ing patients receiving

diseases. Increased frequency of

surgical site infection with perioperative glucocorticoid
use is biologically plausible and has been reported.” One
subgroup analysis of 364 patients in a trial using steroids
in cardiac surgery did not demonstrate increased frequency
of surgical site infection in the steroid group,” whereas
another study of patients on chronic steroids having lumbar
fusion showed an association between steroid use and surgi-

cal site infection.®
of its use. Studies
of perioperative discontinuation of disease-modifying anti-
rheumatic drugs also produced inconsistent results with
respect to surgical site infection.* It is likely that ongoin

increase the frequency of

surgical site after abdominal or large joint sur-

ery.®* However, one large study did demonstrate a

in organ space infections and

in disease patients after elec-
tive colectomy.” In this study the immunosuppressive reg-
imen included corticosteroids, which confounds the result.
Acknowledging the - of available that
originates from studies of low-risk patients, the World
Health Organization Global for the Prevention

of Surgical Site Infection su

for the purpose of

preventing surgical site infection.”*

-Recipients

Antimicrobial prophylaxis and treatment in transplant recip-
ients should be individualized and depend on the proce-
, and net state of

are
Gram-

redominant surgi-

cal site infection pathogens.® Most infections
occur several the

rather than in the immediate posttransplantation
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Controversies in Perioperative Antimicrobial Prophylaxis

period.” Thus, the recommended antimicrobial prophylaxis
regimen for heart, lung, heart-lung, kidney, and pancreas
transplantation procedures is a single dose of cefazolin.®!
Note that there is significant controversy regarding the dura-
tion of antibiotic prophylaxis, with many centers providing
48 to 72h despite no evidence of improved outcomes and
the potential for increased selection of resistant organisms.*

Known recipient or graft colonization, surgical technique,
or complexity may justify escalation of the prophylactic reg-
imen. For example, in patients with enteric drainage of the
pancreas who are at high risk of fungal infections, fluconazole
may be considered.® Surgical complexity, duration of surgery,
and high surgical site infection rates also may necessitate
broader antimicrobial prophylaxis in liver transplantation,
although a Cochrane meta-analysis suggested the lack of evi-
dence to support any one specific prophylactic regimen.”°

Solid organ transplant patients presenting for nontrans-
plant surgery are likely at increased risk of surgical site
infection because of their immunosuppression. Evidence
is accumulating on the outcomes of major surgeries in
posttransplantation patients. However, no formal recom-
mendations for antimicrobial prophylaxis in this patient
population have been identified.>*’

Presence of Prosthetic Joints and Prosthetic Material

Prosthetic joints and cardiac devices are commonly encoun-
tered in patients having dental procedures. Current dental
guidelines recommend against providing patients with pros-
thetic joints antimicrobial prophylaxis before dental proce-
dures.”® For patients with prosthetic cardiac valves or those
who underwent valve or congenital heart disease repair with
prosthetic material, recommendations from the American
Heart Association (Dallas, Texas) suggest that antibiotic pro-
phylaxis of infective endocarditis is reasonable during the
following procedures: (1) dental procedures with manip-
ulation of gingival tissue or periapical region of teeth or
perforation of oral mucosa; (2) respiratory tract procedures;
and (3) procedures on infected skin or musculoskeletal tis-
sue. The American Heart Association does not recommend
antimicrobial endocarditis prophylaxis in patients undergo-
ing genitourinary or gastrointestinal tract procedures.*

Microbiome-related Considerations

Human skin teems with an estimated 3.8 X 10" microor-
ganisms, more bacteria than human cells. Microorganisms
from the skin and nasal passages are the most likely origin
of surgical site infection in clean operations.”” The human
gut is likewise home to a diverse microbial community. In
disease and injury, including elective surgery, the microbial
density and metabolite production can change dramati-
cally.®"%> Numerous planned and unplanned interventions
in the perioperative period directly influence the gut micro-
biota. For example, both enteral and parenteral antibiotics
cause dysbiosis by killing commensal organisms. The loss of

benefit from commensal pathogens can occur through sev-
eral known mechanisms such as loss of competitive niche
exclusion, antimicrobial inhibitory peptides, and intraspe-
cies communication (quorum sensing). Reduction of the
skin microbiome by application of skin antisepsis and nasal
decolonization are primary strategies for reduction of sur-
gical site infection.”” In colonic surgery, mechanical bowel
preparation alone has a significant impact on the microbi-
ota aside from removal of bulk contents. One randomized
trial evaluating the effect of mechanical bowel prepara-
tion on fecal microbiota demonstrated marked reduction
in some species (Clostridium, Bifidobacteria, Lactobacillis, and
Enterobacteriaceae), whereas they did not see any decrease
in Enterococcus and Staphylococcus.” Importantly, mechanical
bowel preparation also disrupts the mucosal layer of the
colon, which can affect intracellular signaling and luminal
pH. The use of antibiotics and critical illness in postop-
erative or injured surgical patients has shown a dramatic
change in our microbiome, with a particular change in loss
of microbial diversity.®* Marked alterations in the micro-
biome have been identified in patients with a long length
of stay in the hospital and in patients who had a planned
pancreaticoduodenectomy. The microbiome in 50 patients
studied preoperatively demonstrated that the microbi-
ome of these patients were enriched with Klebsiella and
Bacteroides and were depleted of anaerobic taxa. Further,
patients with a postoperative pancreatic fistula contained
increased Klebsiella and decreased commensal anaerobes.®
Although we are far from understanding the specific role
of the gut microbiome in healing of surgical anastomosis,
there is active investigation into this area.!

Numerous studies have demonstrated increased risk of
postoperative infection in a vast array of surgical patients
who are colonized with resistant pathogens such as methicil-
lin-resistant S. aureus, extended spectrum [-lactamase pro-
ducers, and carbapenemase-resistant Enterobacteriaceae.®
Because of this known increased risk, it may be reasonable
to alter preoperative preparation, especially for S. aureus,
using strategies that may include preoperative screening
and surface decontamination (mupirocin).”” The decision to
adjust perioperative antibiotic prophylaxis to cover known
resistant species should take into account the procedure and

reservoir of the resistant pathogen.®¢%¢°

Methicillin-resistant S. aureus

Several studies in cardiothoracic, gastrointestinal, and orthope-
dic procedures have demonstrated a correlation between col-
onization with S. aureus and the development of surgical site
infection.” Guidelines produced by the American College of
Surgeons (Chicago, Illinois) and the Surgical Infection Society
(East Northport, New York) in 2017 identified this problem
and noted that screening and decolonization should depend
on baseline surgical site infection and methicillin-resistant
S. aureus rates.”” Guidelines from the American Society of
Health System Pharmacists (Bethesda, Maryland) recommend
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screening and decolonization for all patients colonized with 8lectrophysiologic device pocket; major cardiac implantable
aureus before total joint replacement and cardiac procedurekectrophysiologic device—related infections occurred in 32
Methicillin-resistans. aureus bundles (screening, decolonizgatients in the envelope group compared to 51 patients in
tion, contact precautions, and hand hygiene) are noted to lee control group.The use of an antibacterial envelope led to
highly e ective when all components are implemented. Thea signi cantly lower rate of revisions caused by infection and
guidelines further note that there is no speci ¢ standard decdigni cantly fewer major cardiac implantable electrophysio-
onization strategy supported by the literature; nasal mupirodisgic device infection@Given that the trial was international,
has been used alone and in combination with chlorhexidingrospective, and randomized, these results suggest this needs
gluconate bathing. Povidone—iodine solutions have also beittgbe considered when implanting cardiac implantable elec-
used to decolonize the anterior ndt@siese methods should trophysiologic devices. However, an accompanying editorial
be performed close to the time of surgery to be e ective, idenoted that the number of cases of bacteremia and endocarditis
ally within 3 months? was higher in the intervention group, and this nding leads
The threat of postoperative methicillin-resistant S. auregse to question the e cacy of the envelofie.
infection has caused some providers to prescribe vancomy-
cin and vancomycin plus a -lactam for prophylaxis for aextracorporeal Membrane Oxygenation

wide variety of procedures. In a review of more than 70,00 . - . . .
procedures matched by propensity scoring, vancomyc urvey data regarding antimicrobial prophylaxis and surveil-

prophylaxis had a clear bene t for reduction of surgical sitgnce practice pattems were tha|ned from .extracor.poreal
infection (in cardiac surgery only) but was associated wime_mbfa”‘j oxygenation coordinators and directors inter-
unintended harm, namely an increase in acute kidney inju1n tionally® Of 556 surveys that were sent out to the 172
across all populations studied. Screening and directed p dracorporeal membrane oxygenation centers, 223 (41%)
phylaxis may maximize bene ts while minimizing harm.féSPonded, and 198 completed the survey. There was marked
When prescribed for methicillin-resistant S. aureus colg@"ability between centers; the majority of centers administer
nization, vancomycin as well as standard prophylaxjs (€'Q. phylactic antibiotics. G|ve_n the I_ack Of_ hlgh-_qug_llty evi-
cefazolin) should be administered in combinatigimally, ence and a lack of randomized trials, this variability should

vancomycin should not be administered as prophylaxis perhaps be expected. Surveillance tended to include routine
methicillin-resistant S. aureus—negative patfehts. blood cultures despite a lack of evidence for such préctice.

The relative incidence of infections and the e cacy of
Controversies in Selected Cardiac Procedures Prophylactic regimens was evaluated in a systematic review
that included Extracorporeal Life Support Organization
Cardiac Implantable Electrophysiologic Devices andgistry studies, as well as data from individual centers.
Infection Rates of infection ranged from 7.6% in neonates to 20.9%

The use of implantable cardiac electronic device infectiod adults? In two single-center studies, all subjects received
continues to ris& Infections can occur as an infection of Prophylactic antibiotics and had a prevalence of infections
the generator pocket, the leads, and/or involve endocardigf 16.1% and 18.4%, respectif#tyBloodstream infections
structures. Cardiac implantable electrophysiologic devid¢ere predominant in most of the studies, ranging from 2.6 to
infections now constitute 10% of all endocarditis ¢asesl19.5% prevalence, and rates of respiratory infections ranged
There has been an increase in the incidence of infectioff@m 1.4 to 15.8%" One review did not nd a bene t for
endocarditis, in part because of the increased use of cBfophylactic antibiotics in two retrospective stutfi€ven

diac implantable electrophysiologic devie&urveys doc- changes in the care of these patients, multicenter random-
ument that physicians frequently administer antibiotics t@ed trials of prophylactic antibiotics are needed.

these patients in nonstandard waySomplete cardiac

implantable electrophysiologic device hardware remov&@rug Dosing in Patients Receiving Extracorporeal
should be performed for de nite infectious endocarditidMembrane Oxygenation

cases. Parenteral antibiotics should be given, but opti

o ) S mFHe pharmacokinetics of drugs appear to be a ected in at
timing for reimplantation is unknowf.

least three ways during extracorporeal membrane oxygen-
. ) ation: drug sequestration by the circuit, increased volume of
Antibiotic Envelope for Cardiac Implantable distribution, and altered drug clearafid®rug sequestra-
Electrophysiologic Device Infections tion can occur by drug binding to the circuit, which may

A randomized controlled trial assessing the safety and e caglgo lead to the circuit serving as a reservoir of certain drugs.
of an absorbable, antibiotic-eluting envelope was completethe factors that seem important for these phenomena are
with 3,495 people in the envelope group and 3,488 people ithe oxygenator materials, the types of conduit tubing, the
the control group.A total of 25 patients in the envelope grougircuit age, and the composition of the priming solutfns.
and 42 patients in the control group developed an infectioBrug characteristics that in uence drug sequestration are
that required the removal or revision of the cardiac implantablaultiple and include the molecular size, the negative log of
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the acid dissociation constant (pKa), degree of ionizatio/hen the formal combination of mechanical bowel prepara-
lipophilicity, and predilection for plasma protein bindihg. tion and neomycin and erythromycin was introduced, surgical
In ammatory and pharmacokinetic changes can lead tsite infection rates were reduced from 43 t6Q#ta review of
changes in the volume of distribution of drugs. Changes,800 colorectal surgery patients, no signi cant di erence with
in blood pH also change the volume of distribution, andnechanical bowel preparation versus no preparation in terms of
acidosis can be a common occurrence in patients on extiaakage or surgical site infection were fot¢hether to use
corporeal membrane oxygenation. Finally, drug clearaneeechanical bowel preparation,oral antibiotics alone, or in com-
appears to be lower than normal when patients are dsination with systematic antibiotics has remained controversial.
extracorporeal membrane oxygenation; drug accumulatioh review of the results of the 2012 to 2015 American College
can occur, but the use of inotropic support and increaseaf Surgeons National Surgical Quality Improvement Program
cardiac outputs may counter this accumulafion. database addressed the question as to what extent mechanical
The recommendations from a recent review are to usbowel preparation and antibiotic bowel preparation decreased
-lactam antibiotics because they are utilized in other critinfection after elective colorectal resectiofhe combined
ically ill patients. The use of continuous vancomycin infumechanical bowel preparation/antibiotic bowel preparation
sions during extracorporeal membrane oxygenation mayhen compared with no preparation had fewer surgical site
help any extracorporeal membrane oxygenation-relatadfection (odds ratio, 0.39), organ space infection (odds ratio,
pharmacokinetic changes. Recommendations for antifur®.56), wound dehiscence (odds ratio, 0.43), and anastomotic
gal agents are sparse because of limited data.There are deakg(odds ratio, 0.54), all signi cantly lower.A 2014 Cochrane
data regarding voriconazole, suggesting a need for increasadew found high quality evidence that antibacterial therapy
dosing because of sequestration. targeting colonic pathogens reduced the risk of surgical site
infection but could not determine whether this was attenuated
Bloodstream Infections in Extracorporeal Membrariy mechanical bowel preparatfAntibiotic bowel prepara-
Oxygenation Patients tion alone compared with no preparation also has signi cant

Extracorporeal membrane oxygenation patients are %&anets,whereas mechanical bowel preparation alone did not.

increased risk for bloodstream infections because they ﬁfsensac?r’lf;r p?]t'i?ts Iundenrtgon:% elre(inve (;]ct)lonrorrrectrilnr]es;ledc- d
in cardiogenic shock.Large cannulae may be present for on, both mecharnical agents and oral agents are recommende

; . . henever feasible
prolonged durations and are not easily exchanged if th¥\§/ Unlike open cholecystectomy, the bene ts of antibiotic

become infectedf.Finally, the presence of central lines and roohvlaxis in patients underaoina planned elective |
arterial catheters for prolonged periods may also incredX@rP viaxis In patients undergoing panned €elective apa
the risk for bloodstream infectié. roscopic cholecystectomy is controvef3ialthough some

Gram-negative rods were most frequently isolated frojtundégiPh?yentswﬁesfg ra drﬁdrme Irrr]1 ?OSL?I?erra?]ve |2fec-
venous arterial-extracorporeal membrane oxygenati ‘ atients who undergo more compiex biliary, hepatic,
Jols pancreatic surgery may have special considerations with

patients with bloodstream infection including Aeromon (t ical site infecti sk Aside f the tvpical
hydrophilia/cavi&debsiella pneumoniae, Acinetobacter baurﬁlsé)r%e-c 0 surgical site infection risk. Aside from the typica

nii, and Pseudomonas aerufideavenous venous—ex- risk tfactors, these patients may have had recent contact with

: . healthcare system via procedures to further clarify their
tracorporeal membrane oxygenation patients also hgaederlying anatgmy/ diseasz Through endoscopic orf){[ran-
infections with Gram-negative rods including P. aeruginoéjé' :

A. baumannii, Burkholderia cepacia, and Enterobacter a Ir?e%?ﬁlgé)rocedures,they may introduce or encourage poten-

but they also had Candida infections. Notably, the veno . ure‘colonizing or infectirjg pathogens in the setting of
arterial—extracorporeal membrane oxygenation patients PR rtially obstructed biliary Fkamage system;.There appears to
this study received prophylactic antimicrobial therapy wit (?[ arl corire]Iatlorr: t;gtv:lﬁien dm;r{ahOpt?;?t'Vi itr)]lfllar%é%ultures and
vancomycin and ceftriaxone for H8AIll extracorporeal Hture pathogens identi ed at tne time of INTection.

membrane oxygenation patients were bathed with chlor-I I:na drf;l]ndot[nltz)ie;idrcontrr?llred tit”al ?f 126 pfi‘t'ﬁptsr W't::/ q
hexidine daily, and central lines are coated with minocypa €d hepatobiliary pancreatic surgery, patients receive

cline/rifampin. Evaluation for infection was done if theretargeted prophylaxis based on known pathogens in biliary

was fever, leukocytosis, or purulence at an entr§} Biteally, culturesversus standard prophylaxis, which was with either a

bloodstream infection in extracorporeal membrane OXygerf_econd-generatlon cephalosporin or up 1o three antibiotics

ation patients was not associated with in-hospital mo?iality.”?rgs:ﬁ ZISLLT(ZSS;?T; ?r?;htc;?ggfé (Ijng]?gﬂgnaﬁjte?sl\&eirr? thhlgh

.. . . _standard group). This study suggests that multidrug-resistant
Controver5|e_s_ In GaStrO'meSt'na:l Procedures: colonization should be considered when using perioperative
Bowel and Biliaryrdct Prophylaxis prophylaxis in high-risk hepatobiliary pancreatic suf§ery.
The idea of utilizing oral antibiotics to decrease perioperative Duration of prophylaxis has also been controversial in
infections began shortly after penicillin was discovered and Wiaer surgery. Four randomized controlled trials have exam-
combined with purgatives to decrease microbial colonizatiomed the issue of extended duration under the premise that

Deckeet al. AnesthesiologyXX; XXX:00-00 5
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ongoing contamination related to bile leakage may occuwoncentrations of antibiotics, they have not evaluated
after surgery and would incur added risk of surgical sifgatient outcomes
infection. One study suggested that prophylaxis for up to 5 Intraoperative vancomycin powder has also been eval-
days postoperatively was bene &iathereas another study uated as a strategy to prevent infection. These studies have
reported that 2 days were as e ective as 5%aysecent  not been randomized. In one retrospective study of 115
consecutive series of patients having a hepatic resection wigidtients;®* 42 had received intraoperative vancomycin.
out biliary reconstruction reported no di erence in postop-There were no signi cant di erences in the number of
erative infection raté8Last, a small randomized controlledsurgical site infections, need for multiple antibiotics, reop-
trial that included major hepatectomy with extrahepatic bil@rations, or length of stay between the control group and
duct resection and reconstruction compared 2 days veré@gcomycin powder recipients.
4 days of antibiotics and found no di erence in infectious
complications between the two groups (30.2% in the 2-dajleurosurgery
groupvs.32.6% in the 4-day groupf These studies show A randomized, prospective, multicenter trial is underway
d!I|gence |s'requ|red in identifying infectious Qompl'c?‘tfor?%ssessing the safety and e cacy of topical vancomycin in
given the high rate of occurrence, but extending a”t'b'o'“%eurosurgical patients undergoing a craniotomy or nonin-
duration does not appear to confer bene t. No studies isirymented spine procedures. A report on the adverse events
this high-risk population have limited antibiotics to theand microbiology pro les from the rst year of enrollment
operating room only, as recommended in recent guidelinegas just been publish&éSystemic absorption of the top-

ical vancomycin was monitored by measuring serum van-
Controversies in Urologic Procedures: Chronic comycin levels at 6 and BGfter wound closure. Microbial
Indwelling Catheters cultures were done of the anterior nares and surgical site
before draping, 48after wound closure, and at 2 weeks and
E gnonths after surgery. Serious adverse events were reported
In'5 of 257 control patients and 2 of 514 patients who were

The topic of antibiotic prophylaxis for the insertion or
removal of urinary catheters has generated numero
articles and review&:1%®Although there has been docu- . o .

in the treatment group; therefore, no signi cant dier-

mented e cacy in the prevention of urinary tract infection . .
. e ence in serious adverse events or adverse events occurred
with gentamicin use before removal of catheters, the u%e . . .
etween the groups. Serum vancomycin levels in patients

of gentamicin around the insertion and removal of urinar)évh? received topical vancomycin but no intravenous van-
a

catheters before surgery has been discouraged by nat'oc%mycin were 6.3 + 1.8 micrograms/ml. Microbiologic

recpmme_ndatlons. In one interventional study, rates of U%udies documented that topical vancomycin did not change
on insertion went from 42 to 2% and on removal from 28t

. .~ the risk of S. aureus colonization after cranial surgery in an
to 3%. In the nal 40 weeks of this study, no gentamicin

. RN interim report, but nal results are still pendif.
was used for either indication. Importantly, there were no

signi cant di erences in perioperative bacteriuria, Surgicafixternal Ventricular Drains

site infection, or acute kidney injury in this stidy.
A consensus statement has been formulated by the Neuro

critical Care Society (Chicago, lllinois) given the paucity of
high-quality clinical data. The group involved included
Different Administration Protocols for Antibiotic ~ neurologists, neuroinfectious experts, internists, pharma-
Prophylaxis in Joint Replacements cotherapy profgssmnals, and nufSdde infection rates
of external drains have been reported between 0 and 32%

Prosthetic joint infection is an expensive and destructivgiin typical rates of about 109%The de nition of infec-
complication for patients. The only “accepted” antibiotictjon varies; the Centers for Disease Control and Prevention
prophylaxis is within t of the surgical incision, which gg not require positive cerebrospinal uid cultures, whereas
decreases surgical site infection in primary joint surgegther authors deet7?
iesi®1% Single-center studies of adding a 1-g dose of The recommendation from the Neurocritical Care
vancomycin to the cephalosporin prophylactic antibiotiGociety was for one dose of antimicrobials before external
documented a lower rate of prosthetic joint infection in pri-ventricular drain insertion (low-quality evidence); they rec-
mary total knee arthroplasties and total hip arthropl&8tiesommended against the use of antimicrobials for the dura-
Notably, these patients also received antibiotic cement. tion of external ventricular drain placement (low-quality

Another more controversial technique of prophylaxis igvidence). The Neurocritical Care Society did recommend
the administration of antibiotics into the bone, or intraos-using antimicrobial-impregnated catheters (moderate-
seous regional administration, to increase antibiotic comuality evidence) and using intraventricular antimicrobi-
centrations near the prosthetic joifits!? These studies als to treat ventriculostomy-related infections when there
have been small, and although they have shown increaseals a failure to respond to intravenous antibiotics or the

Controversies in Orthopedic Procedures
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organisms involved had very high minimum inhibitory
concentrations that would be dicult to achieve in the
cerebrospinal uid (moderate-quality evidenéeMore
recent studies have con rmed that prolonged antibiotics are

associated with an increase in nosocomial infe@tians 3.
do not provide more protectiol?

4,
Conclusions
Signi cant controversies in antimicrobial prophylaxis 5.

remain, and there are numerous opportunities for improv-
ing practice through rigorously designed and implemented
studies. More antibiotics are not always more e ective in™~"
reducing surgical site infection. There are signi cant gaps
between guidelines and practices, predominately with dura-
tion of antibiotic prophylaxis exceeding current consensus
guidelines. 7.
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