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Prevention and 
treatment of 
surgical-site 
infections
by Nancy Tomaselli, RN, MSN, CS, CRNP, CWOCN, CLNC

Surgical site infections (SSIs) are a sub-
stantial cause of morbidity and mortality 
among hospitalized patients. They are the 

third most commonly reported nosocomial infec-
tion and account for 14% to 16% of all nosocomial 
infections. Costs to treat them continue to escalate. 
Some financial challenges related to the treatment 
of nosocomial SSIs include increased length of stay, 
readmissions, costly treatment and systemic antibi-
otics, and antibiotic-resistant bacteria. Despite ad-
vances in infection control practices, the evidence 
continues to grow regarding the morbidity of SSIs. 
Ms. Tomaselli, a wound care specialist, discusses 
appropriate techniques to prevent infection and 
appropriate modalities to treat SSIs.

Patients with tubes and drains are at risk for uri-
nary tract infections, pneumonia, and surgical-site 
infections. Urinary tract infections (UTIs) account 
for the majority of all nosocomial infections. 
Patients who have intubation of the respiratory 
tract, nasogastric tubes, endotracheal tubes, or 
tracheostomies have a higher risk for pneumonia, 
which is the second most common nosocomial 
infection. Ms. Scardillo, an expert in the manage-
ment of tubes and drains, will review common 
drains and tubes, discuss key points about their 
usage and care, and recommend strategies for the 
prevention of nosocomial infection associated with 
tubes and drains.

T
here are approximately 27 million 
surgical procedures performed in 
the United States each year. Based 
on reports from the National Noso-

comial Infections Surveillance (NNIS) system 
of the Centers for Disease Control and Pre-
vention (CDC), surgical-site infections (SSIs) 
are the third most frequently reported noso-
comial infection. Of these SSIs, two thirds are 
confined to the incision, and one third are 
confined to organs or spaces accessed during 
the operation.1

Costs associated with SSIs
There are several financial challenges related 

to the treatment of nosocomial SSIs including 
increased length of stay, readmissions, costly 
treatment and systemic antibiotics, and anti-
biotic-resistant bacteria such as methicillin-
resistant Staphylococcus aureus (MRSA) and 
vancomycin-resistant enterococci (VRE). The 
literature reveals that increased length of stay 
and costs are associated with SSIs. 3  Deep SSIs 
involving organs or spaces have an even greater 
length of stay and cost than SSIs confined to 
the incision.

Despite advances in infection control prac-
tices, the evidence continues to grow regard-
ing the morbidity of SSIs, with an added cost 
of over 3 thousand dollars per infection.2 The 
impact on patient care must also be considered. 
Patients have a 60% chance of spending days 
in the ICU, are 5 times more likely to be read-
mitted to the hospital, and face 2 times more 
likelihood of mortality.3

Surgical-site infections defined
According to the NNIS system, SSIs can be 

defined as superficial incisional, deep incision-
al, or organ/space infections.4 Specific defini-
tions for each are outlined below.

Superficial incisional infections
Superficial incisional infections occur with-

in 30 days after surgery, and infection involves 
skin or subcutaneous tissue and at least one of 
the following:
•       purulent drainage
•       positive culture from wound fluid
•       at least one sign of infection (pain or 

tenderness, localized swelling, redness, 
or heat) and the incision is superficially 
opened by a physician, unless the incision 
is culture-negative

•       diagnosis of superficial incisional SSI by 
a physician

Deep incisional infections
Deep incisional SSIs occur within 30 days 

after surgery if no implant is left in place, or 
within 1 year if an implant is left in place and 
the infection appears to be related to the opera-
tion. The infection involves deep soft tissues of 
the incision and at least one of the following:
•       purulent drainage from the deep incision 

but not from the organ/space component 
of the surgical site

•       the incision spontaneously dehisces or is 
deliberately opened by a surgeon when a 
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T
wo million people develop nos-
ocomial infections every year1 
– a 36% increase in the past 20 
years.2 The four most common 

infections are urinary tract infections, re-
lated to intravascular devices, pneumonia, 
and surgical-site infections. Of particular 
importance to patients with tubes and 
drains are urinary tract infections, pneu-
monia, and surgical-site infections.

Urinary tract infections (UTIs) account 
for 36 to 40% of all nosocomial infections.2 
Nosocomial UTIs increase hospital length 
of stay by 3 to 4 days and cost almost $4000 
per infection.2 Pneumonia is the second 
most common nosocomial infection (13 
to 18%).2 Patients who have intubation 
of the respiratory tract, nasogastric tubes, 
endotracheal tubes, or tracheostomies have 
a higher risk of nosocomial infection. On 
average, pneumonia adds 6 days to hospi-
talization at a cost of about $5600.2 Sur-
gical-site infections (SSI) account for 30 
to 40% of all nosocomial infections. SSI 
lengthen a hospital stay by 7.3 days at a 
cost of $3152.2

Although infection-control practitioners 
(ICPs) may not provide hands-on care for 
patients with drains or tubes, their expertise 
ensures a positive outcome. This article will 
review common drains and tubes, discuss 
key points about their usage and care, and 
focus on strategies for the prevention of 
nosocomial infection.

Placement and removal
Drains are used for a variety of proce-

dures including  abdominal surgeries, myo-
cutaneous flap surgery, breast surgery, and 
orthopedic procedures. Surgical drains are 
indicated in abdominal surgery for decom-
pression; in any area with a large potential 
dead space, the presence of infected or ne-
crotic tissue, or uncertain hemostasis; or in 
any area with a fistula.3 When drains are 

Managing tubes and 
drains: Considerations 
for infection control
by Jody Scardillo, RN, MS, CWOCN

placed through an incision, they increase 
the risk of infection, so experts suggest plac-
ing them away from incisions.4 Drainage is 
initially sanguinous or serosanguinous, de-
pending on the site of surgery. The volume 
and character of drainage are considered 
before drain removal. 

Drains left in place for extended periods 
are associated with higher rates of infection 
and pressure necrosis in surrounding struc-
tures.3 The rate of complications increases 
with the length of time that the drain re-
mains.3 Ingrowth of surrounding tissue can 
make these drains difficult to remove.

Types of drains
Active drains use a negative-pressure 

system, created by a compressible reservoir. 
Tube diameter and length, the consistency 
of fluid drainage, and the amount of nega-
tive pressure determine the effectiveness of 
an active drain.5 This drain allows reliable 
measurement and assessment of the char-
acter of drainage, minimizes tissue trauma, 
and decreases the risk of infection as com-
pared to a passive drain. Jackson-Pratt and 
Hemovac drains are common examples of 
versatile active drains used after many types 
of surgery.

Passive drains, such as the Penrose, de-
pend on gravity. To function, they require 
an external tract. Made of a soft, flat, flexible 
latex, they are sutured in place to prevent ac-
cidental dislodgement. Placement of a safe-

ty pin through the drain prevents migration 
into the wound. As passive drains need a 
dressing to contain drainage, it can be dif-
ficult to quantify output. These drains are 
used when drainage is too viscous to pass 
through tubular drains.4 An ostomy pouch-
ing system can be used to manage large vol-
umes of drainage; it can help to quantify 
output and protect the patient’s skin.

Sump drains are double-lumen tubes 
with a small inflow lumen and large out-
flow lumen. Venting occurs when air enters 
the draining area through the inflow lumen. 
The air breaks the vacuum and displaces air 
or fluid into the larger outflow lumen. Some 
types have a third lumen that can be used 
for instillation of an irrigating solution. 
These tubes are usually placed intra-oper-
atively and are connected to low continuous 
or intermittent suction. A sucking sound 
will be heard if the air vent is patent.

Percutaneous drainage catheters provide 
continuous fluid drainage. The catheter is 
inserted under imaging guidance in ster-
ile conditions, allowing for precise local-
ization of a fluid collection or abscess in 
many organ systems and better position-
ing of the catheter(s) to facilitate drainage. 
This treatment has decreased morbidity and 
mortality and reduced hospital length of 
stay.6 Indications for percutaneous drain-
age are suspicion that a fluid collection is 
infected, a need to characterize the fluid 
collection, or the patient is symptomatic. 
Complications include sepsis, bacteremia, 
hemorrhage, and bowel or pleural trans-
gression.6 The patient’s response, volume 
of drainage, and complexity of condition 
determine the length of time that drainage 
is necessary.

Tracheostomy tubes are inserted through 
a tracheostomy, an airway-tract stoma, by 
traditional surgical or percutaneous tech-
niques. These tubes are used for pulmonary 
toilet and airway secretion management, 
prolonged airway maintenance with and 
without mechanical ventilation, prevention 
of aspiration pneumonia, and to treat upper 
airway obstruction. They can be temporary 
or permanent measures. The person with a 
tracheostomy is at risk for local infection, 
peritubular skin breakdown, tracheal steno-
sis, tracheo-esophageal fistula, aspiration, 
accidental dislodgement, and an altered 
ability for verbal communication.7

Leakage of secretions around the tra-
cheostomy tube can cause local skin ir-Figure 1. Excilon® Drain Sponge 
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ritation. Adequate secretion management 
and suctioning will assist in minimizing 
this problem. An extra tube and obturator 
should be kept at the bedside in case of ac-
cidental dislodgement. A disposable inner 
cannula, if used, must be replaced daily.7 
The tracheostomy tube should be changed 
using the aseptic technique to lessen the 
risk of infection.

Chest tubes are used to drain the chest 
after surgery, some types of trauma, and 
fluid collections. A closed system is used to 
prevent the incursion of atmospheric pres-
sure. Closed systems promote the evacua-
tion of air and serosanguinous fluid from 
the pleural space, help to re-expand the 
lung by re-establishing negative pressure 
in the pleural space, and prevent medias-
tinal shift and pneumothorax in the post-
operative patient.8 

Disposable chest drainage systems have 
three chambers. A collection chamber al-
lows for visualization of the amount and 
character of drainage. The water-seal cham-
ber has a one-way valve, so that air or fluid 
can drain from the chest without backflow. 
A vent allows air from the pleural space to 
exit. The suction-control chamber uses suc-
tion to promote drainage and lung re-ex-
pansion. Suction is commonly used with 
10 to 20 cm of water. Connections between 
tube and collection system must be airtight 
to prevent air leakage into the pleural space 
during inspiration.

A more recent technique is the use of a 
pigtail chest tube. Placed by an interven-
tional radiologist, this tube is significantly 
smaller than traditional chest tubes, so it is 
more comfortable for patients. Like a stan-
dard chest tube, this tube is also connected 
to a closed system.

Nephrostomy tubes provide urinary 
drainage through the renal pelvis via an 
opening in the skin over the flank. These 
tubes are indicated in the management of 
kidney stones and biopsies, for stricture dil-
atation, and to enable leaks or fistulas in the 
ureters or urethra to heal.9 In the presence 
of strictures and calculi, the nephrostomy 
tube is usually a temporary device. Its use 
is indefinite in patients with an obstruct-
ing tumor. 10

Complications of nephrostomy tube 
placement can include hemorrhage, clot 
formation, infection, obstruction, or dis-
lodgement.11,12 Infection can be prevented 
by regularly changing the catheter, keep-

ing skin around the tube clean and dry, 
and maintaining a dry, secure bandage. 
Symptoms of tube obstruction are leakage 
of urine around the tube, absence of urine 
drainage, and back pain.

Biliary catheters are soft, thin, rubber 
tubes that pass through the skin and liver 
into the bile duct to promote bile drain-
age. An interventional radiologist or sur-
geon places the tube, which is indicated for 
temporary drainage of bile before or after 
surgery, to relieve blockage of the bile ducts, 
or to bypass a hole in the bile duct.

Healthcare workers instruct the patient 
to notify them of fever, chills, bile leakage 
around the tube, bleeding in or around the 
tube, or a broken or dislodged tube. If the 
patient develops difficulty with periodic 
irrigation, the healthcare worker should 
be notified.13

Skin care
The skin should be kept as clean and 

dry as possible. It should be routinely ob-
served for erythema, tenderness, or irrita-
tion. Whenever skin integrity is disrupted, 
the patient is at risk for infection and other 
complications. Important nursing measures 
in caring for patients with drainage tubes 
are good site care, careful monitoring for 
infection, and adequate stabilization of the 

tube/drain, so that it can work properly.
Protection of the skin from exposure to 

caustic drainage is an important consider-
ation. The potential for skin damage de-
pends on the type and amount of drainage 
and presence of leakage around the tube. 

Skin barriers can be used to prevent or 
treat irritated skin. They are available as 
liquids, wipes, or creams. The surround-
ing skin must be cleansed and gently pat 
dry before the barrier is applied, according 
to manufacturer’s directions.

Dry gauze dressings are used around and 
over drainage tubes to protect the tube, ab-
sorb small amounts of drainage, assist with 
tube stabilization, and help to protect from 
external contamination. One- or two-piece 
ostomy appliances can be used to contain 
larger volumes of drainage. 

Fenestrated gauzes or drainage spong-
es are available from many manufactur-
ers. These devices can help to prevent cut 
gauze fibers from entering a tracheostomy. 
Foam dressings are effective for absorbing 
drainage and do not adhere to peri-wound 
skin. They are permeable, easily conform-
able, and help to reduce maceration by ab-
sorbing moisture. They are available in ad-
hesive or non-adhesive forms and are easy 
for caregivers to use.

A recent development is the use of 
drainage sponges that contain the broad-
spectrum antimicrobial component poly-
hexamethylene biguanide (PHMB) (Ex-
cilon® A.M.D., Tyco Healthcare Group 
LP). Standard gauzes do not act as a bar-
rier to bacteria because of their porous 
structure. However, Excilon AMD sponge 
functions as a bacterial barrier as a result 
of PHMB’s ability to resist bacterial coloni-
zation and bacterial penetration. PHMB is 
effective against gram-positive and -nega-
tive organisms, yeast and fungi, including 
methicillin-resistant Streptococcus aureus 
(MRSA) and vancomycin-resistant en-
terococci (VRE). Because Excilon A.M.D. 
sponge appears and functions like a stan-
dard sponge, there is no need to change 
clinical protocols (figure. 1).

Key points for infection-control 
practitioners
Common pathogens

E. coli, enterococcus, and klebsiella  are 
the most common pathogens in nosocomial 
UTI. Pneumonia is most often caused by 

Patients who have in-
tubation of the 
respiratory tract, 

nasogastric tubes, 
endotracheal tubes, 
or tracheostomies 

have a higher risk of 
nosocomial infection. 

On average, 
pneumonia adds 6 days 
to hospitalization at a 
cost of about $5600.

Continued on page 6
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patient has fever and/or localized pain 
and/or tenderness, unless the site is 
culture-negative

•       an abscess or other evidence of in-
fection involving the deep incision is 
found on direct examination, during 
re-operation, or by histopathologic or 
radiologic examination

•       diagnosis of deep incisional SSI by a 
physician

Organ/space SSIs
Organ/space SSIs occur within 30 days 

after surgery if no implant is left in place 
or within 1 year if an implant is in place 
and the infection appears to be related to 
the operation. The infection involves any 
part of the anatomy other than the inci-
sion, which was opened or manipulated 
during an operation, and at least one of 
the following:
•       purulent drainage from a drain that is 

placed through a stab wound into the 
organ/space

•       organisms isolated from fluid or tissue 
in the organ/space

•       an abscess or other evidence of in-
fection involving the organ/space is 
found on direct examination, during 
re-operation, or by histopathologic or 
radiologic examination.

•       diagnosis of an organ/space SSI by a 
physician

Risk factors associated with SSIs
Several factors contribute to the de-

velopment of SSIs. These include patients 
who are elderly, immunocompromised, 
malnourished, diabetic with increased 
glucose levels (>200 mg/dL) in the im-
mediate postoperative period, obese, or 
smokers. In addition, prolonged preopera-
tive hospitalization, preoperative nares col-
onization with Staphylococcus aureus, and 
perioperative transfusions can also increase 
the risk for SSIs.1

SSIs are most commonly caused by 
Staphylococcus aureus, coagulase-nega-
tive staphylococcus, Enterococcus, and 
Escherichia coli. For the majority of SSIs, 
the pathogens are endogenous flora of the 
patient’s skin, mucous membranes, or hol-
low viscera. The endogenous organisms are 

usually aerobic gram-positive cocci but can 
also be fecal flora if incisions are made near 
the perineum or groin. Exogenous sources 
also contribute to SSIs and include surgi-
cal personnel, the operating room environ-
ment, and all tools, instruments, or materi-
als on the sterile field during the operation.1 
Exogenous bacteria are primarily aerobes 
such as staphylococci and streptococci.

Variables known to affect the bacterial 
burden and to increase the risk for infec-
tion are the number of microorganisms in 
the wound, the bacterial virulence, and host 
resistance factors, as represented by the fol-
lowing equation:1

Risk for wound infection 

= bacterial dose 

x virulence / host resistance

Clinical infection in surgical sites
Acute wounds are susceptible to bacte-

rial invasion by skin flora that can cause 
wounds such as grafts and flaps to fail and 
can lead to sepsis if untreated. The risk for 
infection is determined by several factors 
including the wound type, the number and 
type of organisms present, and patient co-
morbidities. The patient’s immune function 
and local host defenses must also be con-
sidered. When host and wound conditions 
are favorable, infection can occur.

Three levels of bacteria can occur in a 
wound: contamination, colonization, and 
infection. It is generally accepted that all 
wounds are contaminated. Contamina-
tion is characterized by the presence, but 
not proliferation, of bacteria in the wound. 
Colonization is characterized by prolifera-
tion of bacteria in a wound without a host 

response, and may delay the healing pro-
cess. Infection occurs when bacteria invade 
healthy tissues, continue to proliferate, and 
overwhelm the host immune response. 
Classic signs of infection are local redness, 
pain and swelling, changes in the amount 
and character of exudate, and fever. A con-
centration of 105 bacteria per gram of tissue 
indicates a clinical infection.1,5,6

In acute wounds that heal by primary 
intention, exudate from the incision line 
occurs during the first 48–72 hours. The 
presence of exudate after that time is a sign 
of impaired healing that is most likely sec-
ondary to infection. Wound exudate is im-
portant to assess because its characteristics 
help the healthcare provider not only to di-
agnose wound infection but also to evaluate 
the effectiveness of therapy and to moni-
tor wound healing. In an infected wound, 
exudate is usually purulent and increases 
to moderate or large amounts. The exudate 
drains valuable substrates, such as growth 
factors, from the wound bed and impairs 
the wound healing process.

Prevention strategies for SSIs
The CDC recommendations for the 

prevention of surgical-site infections can 
be found in “Guideline for Prevention of 
Surgical Site Infection, 1999.” 1 There is a 
limited number of studies that concisely 
validate risk factors and prevention mea-
sures for SSIs; therefore, some of the rec-
ommendations for prevention are based 
on theory and suggestive evidence in the 
absence of scientific knowledge.

Preoperative
The CDC makes the following recom-

mendations regarding antimicrobial pro-
phylaxis:1

•       Administer agents only when indicat-
ed, and select agents based on efficacy 
against the most common pathogens 
causing the SSI for a specific opera-
tion.

•       Administer the initial dose intrave-
nously, timed so that a bactericidal 
concentration of the drug is estab-
lished in serum and tissues when the 
incision is made. Maintain therapeutic 
levels throughout the operation and a 
few hours after the incision is closed.

•       Before elective colorectal operations, 
also prepare the colon with enemas 
and cathartic agents. On the day be-

Patients have a 60% 
chance of spending 

days in the ICU, are 5 
times more likely to 
be readmitted to the 
hospital, and face 2 

times more likelihood 
of mortality.

Prevention and treatment of 
surgical-site infections — Continued 
from page 1
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fore the operation, administer non-
absorbable oral antimicrobial agents 
in divided doses.

•       For high-risk caesarean section, ad-
minister the agent immediately after 
the umbilical cord is clamped.

•       Do not routinely use vancomycin for 
antimicrobial prophylaxis.

Postoperative
The CDC recommends that sterile tech-

niques and supplies be used for any type of 
surgical incision.1 Care of the postoperative 
incision varies depending on whether the 
incision is closed by primary or second-
ary intention. Most surgical incisions are 
closed primarily and are covered with a ster-
ile dressing for 24–48 hours. After 48 hours, 
it is unclear whether a dressing is necessary 
or if showering or bathing is detrimental 
to healing. When an incision is left open 
for a few days before it is closed, or when 
an incision is left open to heal by second-
ary intention, the incision is packed with 
a sterile dressing; a dressing with adhesive 
borders and a polymer film component 
can be used. Some dressings can provide 
a physical barrier to bacteria entering the 
wound; however, standard gauze dressing 
does not provide a bacterial barrier. Bacteria 
can also be introduced into the wound with 
poor dressing change technique.

Attempts to control infection in the 
wound bed present challenges to wound 
healing. Healthcare providers must be cog-
nizant of chemicals and techniques used to 
prevent infection. One of the most effective 
preventive measures is debridement of de-
vitalized tissue, and necrotic debris must 
also be removed before topical antibiotics 
can be used. Another preventive measure is 
cleansing with nontoxic solutions and ad-
equate force. Bacteria cannot invade healthy 
tissue until they attach to the wound bed, 
and wound cleansing physically removes 
surface bacteria. The solution used does 
not require an antiseptic agent. Normal 
saline is effective when used with adequate 
force to wash away the bacteria. Studies have 
shown that a 35-mL syringe and a 19-gauge 
needle deliver the solution at 8 psi, adequate 
to remove bacteria.6

The role of antimicrobials in SSIs
Antibiotics

The efficacy of antibiotic use has been 
eroded by resistant organisms, putting 

years of medical milestones in antimicro-
bial therapy at risk. Resistance to penicil-
lin has increased from 5% to 90% since its 
introduction in 1944.5,7 This problem was 
overcome in the 1960s with the introduc-
tion of methicillin. Shortly after, the first 
methicillin-resistant Staphylococcus aureus 
(MRSA) developed. There followed a series 
of epidemic MRSA strains that were sus-
ceptible to only glycopeptides, vancomycin, 
and teicoplanin. In turn, the increased ad-
ministration of antibiotics to treat patients 
infected with MRSA led to a rise in vanco-
mycin-resistant organisms, resulting in van-
comycin-resistant enterococci (VRE).

Antimicrobial dressings
Because of the continuing resistance to 

oral antibiotics, it is clear that alternative 
methods for treating wound infections 
are essential.  Aerobes and anaerobes can 
produce a synergistic pathogenic effect re-
sulting in an increased risk for infection. 
Antimicrobial dressings with broad-spec-
trum activity are alternative methods for 
fighting antibiotic-sensitive and-resistant 
wound pathogens. These dressings inhibit 
growth of pathogens, especially antibiotic-
resistant strains. They provide substantial 
benefit to the patient and the hospital by 
inhibiting the spread of resistant organisms 
and reducing costs associated with wound 
infections. These antimicrobial dressings 
are indicated for mild wound infections 
only, not cellulitis.

The use of topical antibiotics and anti-
septics is a key approach for reducing the 
microbial load in wounds. There are sev-
eral commercially available topical formulas 

that release antimicrobial agents into the 
wound bed. Commonly used antibiotics 
include bacitracin, mupirocin (e.g., Bac-
troban), and triple-antibiotic cream (neo-
mycin, polymyxin, and bacitracin) such as 
Neosporin. Mupirocin is a specific topical 
agent for wounds infected with MRSA. 
However, due to the increasing incidence 
of bacterial resistance, antibiotics are be-
ing used less frequently. Antiseptic agents 
such as slow-release iodine (cadexomer io-
dine paste) and silver ions (silver sulphadi-
azine cream) have the advantage of rarely 
inducing bacterial resistance. In addition, 
some recently introduced dry dressings 
(traditional gauze) and moist wound-
healing dressings (hydrocolloid, alginate, 
hydrofiber) provide antimicrobial prop-
erties.5,7,8,9,10

Silver dressings
There has recently been a renewed in-

terest in the use of silver for treating local 
infection. It does not promote bacterial 
resistance and it is effective in treating re-
sistant bacterial species. The antimicrobial 
efficacy of silver dressings depends on the 
silver content, the dressing formulation, and 
the way the dressing is made. A 1% silver 
sulphadiazine cream has historically been 
used for burn wounds, and there are now 
silver dressings emerging on the market that 
are less toxic than silver sulphadiazine.8

Several dressings on the market are im-
pregnated with sustained-release ionic sil-
ver, most of which absorb fluid from the 
wound bed and have antimicrobial protec-
tion. The following is a list of some of the 
available silver dressings:

• Aquacel Ag (ConvaTec)

• Acticoat (Smith & Nephew) 
• Silverlon (Argentum Medical) 

• Arglaes (Tyco Healthcare Group LP) 
• Calgitrol Ag (Magnus Bio-Medical  
 Technologies)

• Island Wound Dressing with   
 Microban (Medwrap Corp.) 
• Silveron (Silveron Cons. Products)

• SilvaSorbantimicrobial absorbent  
 dressing and SilvaSorb Cavity   
 anti-microbial absorbent dressing 
 (Medline Industries) 

• Contreet (Coloplast)

•    Actisorb (J&J) 
These dressings are manufactured in a 

variety of constructions from non-adherent 
pads to sheets with an alginate matrix.

Figure 1. Kerlex AMD Bandage
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Slow-release iodine
Iodosorb gel and Iodoflex pads 

(Healthpoint) absorb exudate from the 
wound while reducing bacterial load with 
a time-released antimicrobial (cadexomer 
iodine).

Other dressings
Kerlix® A.M.D. (Tyco Healthcare Group 

LP) bandage rolls and Super Sponges are 
impregnated with polyhexamethylene bi-
guanide (PHMB), an effective agent for a 
broad spectrum of bacteria and fungi, in-
cluding MRSA and VRE. They reduce bac-
terial penetration through the dressing and 
resist bacterial colonization. Unlike silver 
dressings, Kerlix A.M.D. bandage, rolls and 
sponges do not involve a change in clinical 
protocol — it appears and functions like 
standard gauze with the addition of PHMB 
(Figure 1).

Costs associated with dressings
It is imperative to differentiate between 

the price of a dressing and the cost of care. 
Antimicrobial dressings are appropriate 
for preventive use in more compromised 
patients and for treatment of specific in-
fections as indicated by the manufactur-
ers. Because the individual costs of anti-
microbial dressings vary widely — Kerlix 
A.M.D. bandage, rolls and sponges are the 
least expensive option, while silver dressings 
are more costly — the cost must be consid-
ered in relation to the infection in selected 
cases. However, antimicrobial dressings for 
SSIs may actually be less expensive to use 
because they promote more rapid healing 
with fewer complications and reduce down-
stream costs such as antibiotic treatment or 
extended hospitalization. 

Patient education
Many patients are discharged from the 

hospital before their surgical incisions are 
healed. Further surveillance is needed to 
identify risk factors for SSIs once patients 
are discharged.11 As more patients under-
go surgery in outpatient and short-stay set-
tings, more SSIs will occur after discharge. 
To maintain the integrity of the healing 
incision, patients and caregivers must be 
educated as to how to care for the inci-
sion at home, the signs and symptoms of 
infection, and whom to contact if there are 
problems.

Conclusion
SSIs are a substantial cause of morbidity 

and mortality among hospitalized patients. 
They are the third most commonly reported 
nosocomial infection and account for 14% 
to 16% of all nosocomial infections.1 Costs 
to treat them continue to escalate. Despite 
advances in infection control practices, 
there is a continued need to educate health-
care providers and caregivers about appro-
priate techniques to prevent infection and 
appropriate modalities to treat SSIs.
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S. aureus, P. aeruginosa, Enterobacter, and 
klebsiella pneumonia. In surgical site infec-
tions, the most common pathogens are S. 
aureus and coagulase-negative staphylo-
coccus.

Urinary tract infections
Urinary catheterization or implantation 

of other urological devices in the genito-
urinary tract is associated with nosocomial 
UTI. Many preventive strategies in the Cen-
ters for Disease Control (CDC) guideline 
for catheter-associated UTIs are applicable 
to patients with a nephrostomy tube. These 
tubes should be inserted under aseptic tech-
nique. Hands should be washed before and 
after tube manipulation. A closed system 
should be maintained as much as possible 
by using the aseptic technique whenever 
disconnecting and reconnecting a tube. 
Maintaining adequate hydration and the 
collecting system, so that it can drain by 
gravity, are key interventions.

Surgical site infections 
Purulent drainage from a wound drain 

is a criterion for organ or space SSI. Infec-
tion around a stab wound for a drain is 
considered a skin or soft tissue infection, 
depending on depth.4 There is conflicting 
information in the literature about whether 
the presence of a wound drain increases the 
risk of infection. The use of a closed drain-
age system, e.g., a Jackson-Pratt or Hemo-
vac drain, has become a common practice 
to prevent SSI.

Infection control
The landmark Study of the Efficacy of 

Nosocomial Infection Control (SENIC) 
found that hospitals with strong surveil-
lance and prevention programs had the 
lowest nosocomial infection rates.1 A 
comprehensive infection control plan in-
cludes surveillance of high-risk groups and 
benchmarking data. Institutional policies 
and procedures for wound care and drain 
or tube management require the input of 
infection-control practitioners. Feedback 
should be obtained before the hospital se-
lects products and dressings.

Standard precautions should be main-
tained for any patient with a tube or drain. 
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Precautions for contact should be initiat-
ed for anyone with a respiratory, wound, 
or skin infection, particularly if they are 
colonized or infected with a multi-drug 
resistant organism that has clinical or epi-
demiologic significance, based on current 
recommendations.14 Contact precautions 
are also necessary for patients with a ma-
jor skin abscess, cellulitis, or pressure ulcer 
when drainage is not contained. The use 
of masks, eye shields, face shields, and pro-
tective apparel is indicated when engaging 
in activities that generate the spraying or 
splashing of body fluids, such as tracheos-
tomy care and suctioning.

The ICP provides patient education to 
reinforce the:
•       importance of good hand hygiene be-

fore and after patient care 
•       use of aseptic technique when caring 

for and dressing tubes and drains
•       importance of appropriate contain-

ment and disposal of drainage
•       maintenance of a closed collection sys-

tem as much as possible
•       implementation of appropriate pre-

cautions
•       avoidance of cross contamination by 

using individual disposal containers 
for each patient’s different drains

•       correct procedure for disposal of 
drains, such as chest-tube receptacles, 
active drains, and sump drains

Conclusion
Tubes and drains are continually used 

in patient care. They account for a signifi-
cant percentage of nosocomial infections, 
and the rate of infection is expected to rise. 
The cost of tube- and drain-related infec-
tions is significant. Prevention of infection, 
frequent assessment, meticulous care, and 
appropriate use of antimicrobial dressings 
are key to promoting a positive outcome for 
patients. A comprehensive infection con-
trol program — policies, procedures, and 
patient education — will help to avoid 
complications and reduce overall health-
care costs.
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1.  SSIs are defined as:
a. incisional
b.  deep SSI
c.  organ/space infection
d. all of the above

2.  Risk factors associated with SSIs include all 
except:
a. elderly
b.  immunocompromised
c.  diabetics with normal glucose levels
d. malnourished

3.  Variables used in the equation for risk of 
infection include:
a. bacterial dose
b.  virulence
c.  host resistance
d. all of the above

4.  Preoperative prevention strategies include 
all of the following except:
a. administer antibiotics only when indicated
b. routinely use vancomycin for antimicrobial 

prophylaxis
c. administer the initial dose intravenously
d. maintain therapeutic levels during the 

operation

5.  Postoperative prevention strategies include 
all of the following except:
a. use sterile technique and supplies
b.  irrigate with an antiseptic solution rather 

than saline
c.  use dressings that provide a physical barrier 

to bacteria
d. cleanse with nontoxic solutions with ad-

equate force

6.  Clinical infection is indicated by:
a. 103 bacteria per gram of tissue
b. 104 bacteria per gram of tissue
c. 105 bacteria per gram of tissue
d. 106 bacteria per gram of tissue

7.  Two key approaches used to reduce the 
microbial load in wounds are:
a. topical antibiotics
b. topical antiseptics
c. a and b
d. a only

8.  Antimicrobials often used for wound care 
include:
a. silver dressings
b. slow-release iodine
c. PHMB
d. all of the above

9.  Mr. Smith is 2 days post-op from a total 
prostatectomy. He asks the nurse why the 
bulb on his Jackson-Pratt drain is collapsed. 
The best response by the nurse is to:
a. connect the drain to low wall suction
b. instruct the patient that the negative pressure 

of the system is working
c. empty the drain and record the output
d. tell the patient that the drain should be 

removed

10. Ms. Smith is having copious amounts of 
serous drainage from a sump drain. The 
best action by the nurse is to:
a. irrigate the drain
b. apply an ostomy pouch
c. use extra gauze dressings
d. notify the physician

11. Jane has a nephrostomy tube. What remark 
indicates she understands what she has 
been taught about infection control?  
a. I need to follow up with my physician for 

regular tube changes.
b. I don’t have to worry about bladder 

infections.
c. I am glad I can take a tub bath.
d. I am not going to flush the tube.

12. What drain would the surgeon most likely 
use when irrigation solution needs to be 
infused?
a. Penrose drain
b. Jackson Pratt drain
c. sump drain
d. Levin tube

13. Mary had an abdominal abscess drained 
with a percutaneous drainage catheter. 
The tube is draining well, but Mary has 
denuded skin around the drain that devel-
oped from intermittent leakage of small 
amounts of drainage. The best action is to
a. apply an antibiotic ointment
b. cleanse the skin with Betadine
c. reposition the drain
d. apply a skin barrier to the area

14.The infection control practitioner is pre-
senting an inservice for nurses on preven-
tion of nosocomial infections. The most 
important point to teach is:
a. use of topical antibiotics
b. good hand hygiene between patients
c. frequent emptying of drains
d. the facility’s dressing change policy

15. A Penrose drain would be selected for 
wound management when:
a. a closed system is needed
b. drainage is viscous
c. there is risk of infection
d. none of these
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