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D
eep soft tissue abscesses
are one of the predomi-
nant and most challeng-
ing soft tissue infections
that a foot and ankle sur-

geon will encounter when treating di-
abetic patients. Diabetic patients have
up to a 25% risk of developing a foot

ulceration during their lifetime,1 and
the presence of an ulceration is the
biggest risk factor for a deep space in-
fection.2 Deep space infections can re-
sult in rapid morbidity and can result
in the necessity for amputation. In-
fected diabetic ulcerations have a 15-
to 30-fold increase of risk of lower ex-

tremity amputation, cost more than
$17,000 per episode3 to treat and ac-
count for 85% of all lower extremity
amputations in people with diabetes.4

Prevention and rapid diagnosis and
treatment are necessary to prevent
further morbidity and limb loss.
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Diagnosis and
Treatment of Deep
Space Infections in

Patients with
Diabetes Mellitus

Goals & Objectives
After completing this CME:

1) The reader will become fa-
miliar with the signs and symp-
toms of deep space infections in
patients with diabetes mellitus.

2) The reader will become
familiar with the initial workup
of patients presenting with
signs and symptoms of deep
space infections.

3) The reader will under-
stand the urgency of diagnos-
ing space infections and the
importance of early surgical
intervention.

4) The reader will become fa-
miliar with the likely causative
agents of deep space infections.

5) The reader will become fa-
miliar with which diagnostic
studies are appropriate in pa-
tients with deep space infec-
tions and when to utilize them.

Here’s how to
handle these
dangerous
conditions.

BY JOHN M. GIURINI, DPM AND
SARAH ELDER, DPM
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Etiology
Deep space abscesses in diabetic

patients generally form following a
break in the skin either from ulcera-
tion or a traumatic, penetrating
wound. It is common knowledge that
diabetic patients are more susceptible
to foot infections because of the triad
of sensory neuropathy, vascular dis-
ease, and longstanding hyper-
glycemia. Peripheral neuropathy oc-
curs in 30% to 50% of patients with
diabetes, and it diminishes the protec-
tive sensation to temperature, pain,
blistering, or penetration of a foreign
body.5 Neuropathic ulcerations are
the leading cause of deep space infec-
tions in diabetics.6 Though many ul-
cerations remain superficial, approxi-
mately 25% of ulcerations will spread
to deeper soft tissue or bone, and up
to half of all patients who have a dia-
betic foot infection will develop an-
other ulceration within a few years.7

Penetration by a foreign body can
inoculate deep spaces of
the foot depending on the
depth of penetration. The
inability to perceive this
injury can lead to pro-
gression of an infection.
Puncture wounds occur
more than 50% of the
time on the plantar foot,
and more than 90% in-
volve penetration from a
nail.8 Other objects com-
monly encountered in-
clude insulin needles,
glass, and wood splinters.

Physical Examination
Diabetic patients

often do not mount a
normal immune response to infec-
tion, and therefore have poor diag-
nostic indicators of infection. The
classic signs of inflammation (erythe-
ma, edema, warmth, and pain) or pu-
rulence from a wound normally aid
in the diagnosis of a foot infection.
However, peripheral vascular disease
and neuropathy may blunt much of
the swelling, erythema, and pain
commonly present. It is paramount
that a physician performs a very thor-
ough exam to obtain any possible
clues of infection.9 Blistering, mal-
odor, and necrosis are signs of infec-

tion. Fluctulance of the soft tissue
may be noted, and in the case of an
anaerobic infection, crepitus may be
felt around the abscess. Through the
wound’s opening, one should use a
sterile, blunt instrument to probe the
area in all directions to appreciate

any sinus tracts, undermining, or
bone involvement.

Diabetics can mask systemic signs
of infection and may not exhibit
fevers, leukocytosis, or changes in
blood pressure or heart rate that will
indicate the presence of an infection.
A retrospective study of 223 consecu-
tive diabetic patients with deep foot

infections found that 50% of patients
lacked clinical signs of infection, in-
cluding body temperature greater
than 37.8 centigrade or an elevated
white blood cell count.10

Necrotizing Fasciitis
Necrotizing fasciitis is a limb- and

life-threatening infection of subcuta-
neous tissue that requires a quick and
accurate diagnosis. Joshi, et al. re-
ported a mortality rate of 40% in dia-
betic patients who had developed
necrotizing fasciitis.11 Elliott, et al.
found that necrotizing fasciitis devel-

oped from diabetic foot ulcerations
and infections in 15.2% of the re-
viewed cases.12 The infection quickly
spreads along tendon sheaths and fas-
cial planes destroying fascia, fat, and
muscle, and if left untreated, can
threaten the patient’s life.

Over 90% of necrotizing fasciitis
cases are caused by anaerobic organ-
isms—gas-producing bacteria that are
killed or inhibited in the presence of
oxygen. Upon initial presentation, the
skin of the patient will appear to have
a violaceous discoloration with vesi-
cles present. The patient may have
pain out of proportion and crepitus

with palpation of the
soft tissue may be
noted. Radiographs and
CT will often reveal the
presence of gas in the
soft tissue. However,
while these modalities
may aid in assessing the
extent of the infection,
expedited surgical de-
bridement in a patient
with necrotizing fasciitis
should not be delayed
for radiologic testing.

Gas Gangrene
Gas gangrene has a

very rapid course with
potentially severe tissue

destruction. Clostridium perfringens
is the most common organism re-
sponsible for gas gangrene, which re-
quires a decreased oxygen level in the
tissues to flourish. Systemic illness is
more severe in patients with gas gan-
grene than necrotizing fasciitis. De-
pending on time of presentation, a pa-
tient may have shiny, tense skin, or
may have developed hemorrhagic
bullae with malodorous discharge.
Similar to the treatment of patients
with necrotizing fasciitis, patients
with gas gangrene will need emergent

One should use a sterile, blunt instrument
to probe the area in all directions to appreciate

any sinus tracts, undermining, or bone involvement.

Continued on page 221
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TABLE 1

Limb and Life-Threatening
Symptoms Requiring
Emergent Debridement

Febrile Confusion

Hypotensive (SBP<80/d) Vomiting

Azotemia Acidosis

Tachycardia Severe Hyperglycemia

Leukocystosis Presence of Gas on Imaging Exam



lococcus aureus and
Group A Streptococci
are the prevalent or-
ganisms in diabetic
foot infections. One
should always suspect
methicillin resistant S.
aureus [MRSA] in dia-
betic patients who
have had longstand-
ing wounds, have
been previously hos-
pitalized, or have re-
ceived prior prolonged
antibiotic therapy.5

Group B Streptococci,
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surgery and broad
spectrum intravenous
antibiotics (Figure 1).

Laboratory Tests
A complete blood

count with differential,
Chemistry-7, blood cul-
tures, and coagulation
studies should all be
part of the initial labo-
ratory workup. Leuko-
cytosis with shift to the
left will likely be found
in deep space infec-
tions. However, diabet-
ics may not show an elevated white
blood cell count, and the absence of it
should not alter a physician’s treat-
ment. In fact, in severe infections, pa-
tients may present with a low white
count due to the fact that the bone
marrow may not be able to keep up
with destruction of white cells as they
are consumed in fighting off the infec-
tion. In a large, multicenter study,
56% of 189 patients admitted for a di-
abetic foot infection did not have an
elevated white blood cell count, and
neutrophil counts were normal in
84% of the patients.13

Erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP)
are often drawn as baseline inflam-
matory markers, but may also be
within normal limits in an infected di-
abetic foot. Elevated creatinine and
BUN may also be present, as severe
acute infection causes muscle destruc-
tion and often places increased stress
on kidney function.

If possible, tissue samples from
the base of the wound should be ob-
tained in the office or emergency
room setting and sent to microbiology
for expedited analysis to help with an-
tibiotic therapy. The samples should
be sent for gram stain, and aerobic
and anaerobic culture analysis. Tissue
samples of a wound are superior to
superficial swabs for analysis.14

Epidemiology
Diabetic foot infections are typi-

cally polymicrobial, and until a cul-
ture is finalized, empiric intravenous
broad-spectrum antibiotic therapy
should be initiated. Usually, gram-
positive bacteria, particularly Staphy-

as well as any cortical irregular-
ities that may denote the presence
of osteomyelitis in a long-standing in-
fection. While plain film radiographs
are relatively inexpensive and do as-
sist in the workup for infection, x-
rays do not enable the practitioner to
focus on any soft-tissue abnormalities
and may miss foreign objects that are
not radiopaque.

Ultrasonography
Ultrasonography may be helpful

for the physician to determine if a
deep space infection is present. It is
inexpensive and very often readily
available. Waveforms generated dif-
ferentiate fluid from solid structures,
and this difference in echogenicity
helps to indicate the presence of an
abscess. An ultrasound may also
help to determine the location of a
foreign body if present. However,
utility of ultrasound to detect foreign
bodies is dependent on the equip-
ment and the experience of the
ultrasonographer.

Computed Tomography
Computed Tomography [CT] al-

lows for three-dimensional imaging
with high sensitivity for cortical ero-

sions, gas, and foreign bodies. Ab-
scesses with an intact surrounding
wall are able to be differentiated from
the less focal gross swelling that may
be found in a more superficial celluli-
tis. CT scanners are able to provide
high detailed cross-sections as nar-
row as 1mm sections that allow for
high specificity and sensitivity of cor-
tical disruptions that may be seen in
osteomyelitis.

Magnetic Resonance Imaging
Magnetic resonance imaging is the

most useful radiologic study for deep
space tissue infections. It allows for
more accurate viewing of deep space

Continued on page 222
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Figure 1: Presence of gas on plain x-
rays or MRIs is an ominous sign and
should be addressed by urgent inci-
sion and drainage.

typically not found in healthy hosts,
are not uncommon in diabetic foot
infections.15

Gram-negative rods (Pseu-
domonas, Proteus, Escherichia coli)
are often present in patients with
chronic wounds as well and are par-
ticularly difficult to treat. Pseu-
domonas is the most likely organism
found in puncture wounds where the
foreign object has penetrated through
socks and shoes. Gram-negative mi-
croorganisms are common in wounds
that have been exposed to water or
wounds stemming from sinus tracts
or deep ulcerations. Anaerobic bacte-

ria (Clostridium, Peptococcus) may
be present in patients with ischemia
or gangrene.16 The surgeon must also
be aware of Pasteurella multicida if a
wound is the result of a recent animal
bite, especially cat or canine.

Imaging Modalities

Plain Film Radiographs
Plain film radiographs are typical-

ly the first imaging modality used in
an infection workup. Swelling of a
limb is appreciated in an infection,
and the presence of gas indicates a
serious, limb-threatening soft tissue
infection. X-ray analysis should in-
clude a search for any foreign body

Abscesses and foreign bodies
can be diagnosed quickly and inexpensively

by ultrasound.
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infections as it shows enhanced
signal intensity in the various soft

tissue planes. In contrast to CT scans,
MRI better delineates the surrounding
soft tissue changes. In addition, an
MRI with contrast will differentiate be-
tween a necrotizing soft tissue infec-
tion and a non-necrotizing soft tissue
infection due to failure of the necrotic
fascia to enhance with contrast.17 Deep
abscesses have a distinguishing char-
acteristic on MRI as having a complete
hypo-intense ring around a fluid-like
signal.18 This finding helps to differen-
tiate between an abscess and cellulitis,
which on MRI contains more diffuse
swelling among fascial planes, with no
focal fluid collection (Figure 2).

Treatment
Immediate surgical incision and

drainage with debridement is always

indicated in deep space infections. A
morbidity and mortality rate of 35%
has been found in severe diabetic foot
infections, even when managed ap-
propriately.19 Delay in surgical treat-
ment of severe diabetic foot infections
can lead to further harm. Even in the
setting of ischemia, it is paramount to
perform an adequate incision and
drainage initially and then consult a
vascular surgeon for workup and pos-
sible intervention. Faglia, et al. re-
viewed 106 patients with deep foot
space abscess. They found that pa-
tients who underwent immediate inci-
sion and drainage procedures had
more favorable distal amputation lev-
els when amputation was required
than patients who experienced a sur-
gical delay for initial debridement.20

These patients had no statistical dif-
ference in levels of peripheral vascu-
lar disease.

The initial incision and debride-
ment procedure may be performed
with a tourniquet in patients with ad-
equate perfusion. However, the
tourniquet should be released once

the debridement is com-
pleted and prior to ap-
plying a dressing. This is
necessary in order to de-
termine the adequacy of
the debridement. If a
tourniquet is used, it is
important not to exsan-
guinate the extremity
with an Esmarch ban-
dage before inflating the
tourniquet. This stan-
dard technique can
spread purulent material
proximally along tissue planes or
along tendon sheaths. A blunt,
grooved obturator is inserted into the
ulceration as a guide to identify any
sinus tracts and may assist in surgical
incision planning (Figure 3). Linear
incisions along the grooved obturator
allow for exploration of the sinus tract

with good exposure. Additionally, all
incisions should be made in a longitu-
dinal direction that promotes depen-
dent drainage (Figure 4).

Transverse incisions should be
avoided at all cost
so as to avoid dam-
age to neurovascu-
lar structures. All
areas should be ex-
plored methodical-
ly, making sure to
appreciate any
tracking, abscesses,
or areas of necrotic
soft tissue or bone.
Exposed tendons
often provide a
nidus for tracking
of infection or for
recurrent infec-
tions, and should
be carefully ana-
lyzed intra-opera-
tively. If an infec-
tion appears to be
tracking proximally
within a tendon, it

is best to remove the
tendon as proximally as
the incision will allow,
even extending the inci-
sion if necessary. Deep
swab cultures should be
taken for analysis of
gram stain, and aerobic
and anaerobic wound
analysis.

Resection of necrotic
or infected bone should
be performed and sent
separately to microbiolo-

gy and pathology for analysis. After
the area of necrosis has been re-
moved, a pulse lavage of at least
three liters of normal saline or ortho-
pedic solution containing bacitracin
should be used to provide additional
mechanical debridement of the area.
If a tourniquet was used, it should be
released following the lavage. Any re-
maining areas of necrosis should be
removed with a clean instrument not
used previously in the case. The
wound should be packed open to en-
sure adequate drainage with saline
wet-to-dry gauze and a dry, sterile
dressing.

The packing should be changed at
least once daily for close monitoring.
Additional incision and debridement
procedures may be necessary over the
ensuing 24 to 72 hours to assure com-
plete control of the infection.

There are cir-
cumstances when
an open amputa-
tion may be the
best or only op-
tion in a severe in-
fection that has
led to widespread
necrosis or a life-
threatening emer-
gency.2 In pre-op-
erative planning, a
surgeon should re-
main cognizant of
a patient’s rehabil-
itative status post-
operatively and
try to maintain a
viable weight-
bearing foot when
determining the
level of amputa-
Continued on page 223
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Figure 2: Advanced imaging can be
useful in identifying abscesses that
may require incision and drainage.

Figure 3: A grooved director is inserted into the
ulcer site which can identify the depth and di-
rection of a sinus tract and can assist with place-
ment of the incision.

If a tourniquet is used, it is important not to
exsanguinate the extremity with an Esmarch bandage

before inflating the tourniquet.
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tion. However, the primary goal
should be complete removal of all
necrotic tissue, and the eradication
of infection should dictate the level
of amputation.

A vascular surgery consultation
should be placed if the foot appears
ischemic during the initial incision
and debridement, or if
there is a history of
vascular insufficiency.
Pulse volume record-
ings and a vascular ul-
trasound should be or-
dered for vascular as-
sessment. When neces-
sary, revascularization
performed within days
of the initial debride-
ment provides the best
chance of successful
treatment and limb
preservation.20

In large vessel dis-
ease, a vascular surgeon may be able
to perform an angioplasty and stent
large vessels. When stenting is not
possible, a peripheral bypass proce-
dure using in-situ saphenous vein may
be indicated. However, in some dia-
betic patients, smaller vessels may be
affected by peripheral arterial disease.
In these circumstances, the microcir-
culation can affect healing and can re-
sult in a more proximal amputation if
adequate circulation is not present.
This is especially the case in diabetic
patients with chronic renal disease or
on dialysis.21

Closure Methods
Closure methods depend on the

location, size, and depth of the final
wound. Careful analysis to ensure
that all infection has been removed
should be performed before imple-
menting any closure method. Pri-
mary closure with non-absorbable,
full-thickness sutures is possible in
a clean, more superficial wound
that is void of drainage. Sutures on
the dorsum of the foot should re-
main for two to three weeks while
plantar sutures should remain in
place for a minimum of three to
four weeks. Strict non-weight-bear-
ing should be enforced for plantar
wounds to minimize risk of wound
dehiscence.

Negative Pressure Wound
Therapy

Negative pressure wound therapy
[NPWT] has proven to be advanta-
geous to increase healing and granula-
tion tissue following partial foot ampu-
tations, and is a valid alternative for
wounds that are deeper or that contin-

ue to exhibit drainage.22

The use of NPWT can
lead to smaller, more
superficial and granular
wounds that may be
amenable to eventual
skin grafting or primary
closure. Local flaps
may also be used once
the foot is void of all
infection in order to ob-
tain epithelial coverage.

Antibiotic Therapy
Deep space diabetic

foot infections are typi-
cally polymicrobial. Broad-spectrum
empiric intravenous antibiotic therapy
is indicated, especially in the early
stages of sepsis as final culture results
and antibiotic susceptibility may not
be available for 48-72 hours.16 Gram
stain results are often obtainable

within hours and are found to be con-
sistent with final wound cultures in
approximately 95% of cases.23

Gram positive therapy to cover
Staphylococcus aureus and Strepto-
cocci should always be present and
the physician should be cognizant of
the likelihood of MRSA. Studies have
shown that diabetic foot infections
with MRSA as a pathogen have a
higher rate of amputation and longer
wound healing rates compared to in-
fections with methicillin sensitive
Staph aureus [MSSA].24

Severe cases will often involve
gram-negative bacilli or rods produc-
ing gas and foul-odors. Antibiotic

therapy in deep space infections
should include anaerobic coverage,
at least until final culture results and
sensitivities are available. At the Beth
Israel Deaconess Medical Center,
most patients with severe diabetic
foot infections are empirically started
on vancomycin, ciprofloxacin, and
metronidazole, which are later ta-
pered according to sensitivity reports.

The duration of antibiotic therapy
depends on the magnitude of infec-
tion, the adequacy of debridement,
vascular status, and the definitive
surgical procedure. For mild soft tis-
sue infections, a 10 to 14 day course
of oral antibiotics beyond the initial
inpatient intravenous regimen may
suffice.

In more serious soft tissue infec-
tions, or in cases where all suspected
osteomyelitis has been removed, at
least two weeks of intravenous antibi-
otics followed by two weeks of oral
antibiotics may be sufficient. If there
is concomitant osteomyelitis and
there is concern that residual os-
teomyelitis may exist, six weeks of in-
travenous antibiotics is the recom-
mended therapy when limb salvage
surgery is contemplated. A formal in-

fectious disease consult is most often
helpful for determining the most ap-
propriate antibiotic regimen, especial-
ly in patients with multiple co-mor-
bidities or with resistant organisms.

Prognosis
Diabetic foot infections have a

high recurrence rate. The primary
goal for a physician and patient
should be prevention of foot ulcera-
tion. Strict glucose monitoring should
be performed by the patient and
should be closely watched by a pri-
mary care physician or an endocrinol-
ogist. Regular podiatric visits should

Formal vascular evaluation with
pulse volume recording and/or angiography

should be performed only when the health and safety
of the patient is not compromised.

Continued on page 224
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Figure 4: Dependent drainage pro-
moting drainage of purulent material.
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be performed, and diabetic foot
education should be stressed.

Proper shoe gear and appropriate or-
thotic therapy is paramount to pre-
vention of ulcerations and should be
discussed as part of the overall man-
agement following deep space infec-
tions. If ulcerations do occur, off-
loading and monitoring for any signs
of infection should be performed. An-
tibiotics are often not needed for an
uninfected ulceration.25

A collaborative effort between the
patient and healthcare providers is
extremely important as the monitor-
ing the diabetic foot is a life-long
commitment.

Conclusion
Diabetic foot infections pose a

significant threat for lower extremity
amputation, and should be treated
quickly and aggressively. Physicians
should be aware that diabetic pa-
tients may not exhibit the classic
local and systemic signs of infection,
and must perform a highly detailed
history and physical when diagnosing
deep space infections. The combina-
tion of proper antibiotic therapy and
expedited surgical debridement is
necessary to control infection, and a
collaborative effort among many spe-
cialties may be necessary for proper
care, including vascular testing and
tight glucose control.

It is important to stress that early
and aggressive incision and drainage
with debridement in patients showing
signs of sepsis should not be delayed
for imaging studies or vascular stud-
ies. Patient safety dictates that these
cases should be taken to the operat-
ing room sooner rather than later.
Once the infection and signs and
symptoms of sepsis have been con-
trolled, further studies and evalua-
tions along with the choice of antibi-
otics can be determined in a multidis-
ciplinary team approach. It is very im-
portant to closely monitor patients
post-operatively for resolution of in-
fections and in the office setting to
help prevent future ulcerations and
infections. PM
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CME EXAMINATION

1) Diabetic patients are suscepti-
ble to deep space infections be-
cause of:

A) decreased blood flow
B) elevated blood sugars
C) loss of protective sensation
D) all of the above

2) Deep space infections from
puncture wounds

A) commonly occur on the top
of the foot
B) are painful
C) do not penetrate deep
enough to cause deep space
infections
D) can result from insulin nee-
dles or small wooden splinters

3) Absence of signs of inflamma-
tion (edema, erythema, warmth)

A) indicate no evidence of
infection
B) is unusual in patients with
deep space infections
C) can result from PVD and
neuropathy
D) are good
prognosticindicators

4) A quick, simple way of deter-
mining depth and extent of infec-
tion is

A) probing the wound with a
sterile, blunt probe.
B) injecting dye into the ulcer
and taking an x-ray
C) obtaining an MRI
D) reviewing prior medical
records

5) Although sometimes absent,
common symptoms of systemic
sepsis may include:

A) hypotension
B) tachycardia
C) fevers
D) all of the above

6) The most important aspect of
treating necrotizing fasciitis is

A) identifying the causative
agent
B) determining the extent of

the infection
C) obtaining the appropriate
diagnostic studies
D) a quick, accurate diagnosis
and immediate incision and
drainage

7) Necrotizing fasciitis:
A) can quickly spread unim-
peded along fascial planes.
B) can result in
osteomyelitis.
C) can result in recurring
ulcerations.
D) can take weeks to
develop.

8) Crepitus in the soft tissue of
patients with a deep space
infection indicates:

A) possible Charcot
arthropathy.
B) presence of gas in the soft
tissue.
C) lack of joint mobility.
D) possible gout.

9) Gas gangrene is most common-
ly associated with

A) Pasturella multicida
B) Staphylococcus
epidermidis
C) Clostridium perfringens
D) Pseudomonas aeruginosa

10) White blood cell counts
(WBC) in diabetic patients with
deep space infections:

A) are always diagnostic of
deep space infections
B) do not need to be repeated
following surgical intervention
C) will show a high eosinophil
count
D) may be normal or only
slightly elevated and not in-
dicative of the severity of the
infection.

11) In deep space infections, ab-
normalities of the BUN and creati-
nine can occur:

A) with certain bacteria
B) in necrotizing fasciitis from

muscle destruction
C) when blood sugars are out
of control in necrotizing fasciits
D) from fluid overload during
resuscitative efforts.

12) Samples for identification
of causative bacteria are best
obtained

A) after antibiotics have been
administered in the emergency
room
B) from any purulent material
drainage from the wound
C) intra-operatively from actu-
al tissue samples deep in the
bed of the wound
D) at the end of any debride-
ment and pulse lavage with
antibacterial solution.

13) The most common organism
seen in puncture wounds through
socks and shoes is

A) MRSA
B) Streptococcus Group B
C) Clostridium perfringens
D) Pseudomonas aeruginosa

14) Animal bites are carriers and
can cause infections by

A) Peptococcus
B) Escherichia coli
C) Pasteurella multicida
D) MRSA

15) Abscesses and foreign bodies
can be diagnosed quickly and in-
expensively by

A) Plain x-rays
B) Ultrasound
C) MRI
D) Probing the wound

16) Necrotizing soft tissue infec-
tions are best differentiated from
non-necrotizing soft tissue infec-
tions by

A) CT scan
B) MRI with contrast
C) Plain x-rays
D) CT scan with 3D recon-
struction

Continued on page 226

SEE ANSWER SHEET ON PAGE 227.
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17) 65 year old diabetic male presents to the emer-
gency room with an open, draining plantar foot
ulceration. He has chills, rigors, and fevers to
102.5 with a WBC count of 18,500 and a blood
sugar of 565. Appropriate management of this
patient dictates that:

A) IV antibiotics are started and the WBC count
is allowed to come back to normal before pro-
ceeding with surgery.
B) IV insulin is given and you wait until the
blood sugar comes back to normal before plan-
ning any intervention.
C) vascular studies are performed to assess
the patient’s ability to heal any surgical
intervention.
D) the patient is made NPO and plans are made
to take the patient to surgery emergently for an
incision and drainage procedure.

18) The use of a tourniquet in patients with a deep
space infection:

A) is never appropriate
B) should be deflated once the incision and
drainage with debridement is performed but
before the final dressing is applied.
C) should only be deflated once the final dress-
ing is applied in order to control bleeding.
D) is appropriate following standard exsan-
guination with an Esmarch bandage.

19) Final closure of a wound following an incision
and drainage procedure can by performed by:

A) Primary closure using full thickness
nonabsorbable sutures.
B) Rotational or advancement flaps
C) Negative pressure wound therapy
D) All of the above.

20) Formal vascular evaluation with pulse
volume recording and/or angiography should
be performed:

A) on all patients prior to any surgical
intervention.
B) only when the health and safety of the
patient is not compromised.
C) vascular studies are not necessary in
patient with deep space infections as they
have adequate blood flow.
D) as soon as the patient arrives to the
emergency room.

See answer sheet on page 227.
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