
CHAPTER 9

MANAGE,MENT OFAN OPEN ANKLE FRACTURE,:
A Case Report

Mickey D. Stapp, DP.M,

An open fracture is a surgical emergency with
potential devastating complications and prolonged
rehabiiitation. An open fracture is defined as a frac-
ture in which bone has penetrated the skin, and
injury to the underlying soft tissue has occurred.
The three basic objectives in the management of
any open fracture are to prevent infection, obtain
bone union, and restore function.ls The degree of
soft tissue loss, amount of contamination, fracture
stability, and presence of afierial injury are the major
determinants to the prognosis of open fractures.

Gustilo offers four essential features of open
fractures that must be addressed to treat these
injuries properly.' First, it is important to recognize
life-threatening situations and stabilize the patient
before beginning formal treatment of the open frac-
ture. Second, the degree of soft tissue and bony
injury varies greatly, and it is these factors that
determine the treatment plan and subsequent prog-
nosis. Third, all open fractures are considered
contaminated. At least 70o/o of open fractures are
contaminated with bacteria at the time of iniury.a
Foufih, open fractures are a surgical emergency and
should be treated within eight hours if possible.

CLq.SSIFICATION

Open fractures are classified based on soft tissue

injury and skeletal invoivement. Gustilo and Anderson
described the most widely used classification system
to grade open fractures into three categories, type I,
type II and type IIL-

A type I fracture is an open fracture with a

wound less than one centimeter in length. There is
minimal contamination, little soft tissue involve-
ment, and intact vascular status. The fracture is
usually a simple transverse or shofi oblique fracture
with minimal comminution.

A type II open fracture presents with a wound
greater than one centimeter in length, with minimal
to moderate contamination, and without extensive
soft tissue damage, skin flaps, or ar,'ulsions. The
fracture is similar to a type I fracture but with min-
imal to moderate comminution.

A Vpe III open fracture has a wound greater
than five centimeters in length with more extensive
soft tissue damage. Any open fracture over eight
hours old is considered to be a type IIi fracture.
Type III open fractures are subdivided into three
groups. Type IIIA fractures have extensive soft
tissue injury with moderate contamination but with
enough viable soft tissue to ensure fracture coyer-
age. Type IIIB fractures display more soft tissue loss
with massive contamination, periosteal stripping,
and bone exposure possibly requiring a flap for soft
tissue coverage. Type IIIC fractures are associated

with vascular injury necessitating surgical repair.

TREATMENT

Treatment of open fractures is based on the admin-
istration of appropriate antibiotics, thorough
irrigation and debridement, fracture stabilization,
early wound closure, and aggressive rehabilitation.5
Early antibiotic administration is a main obiective
in the management of open fractures, since infec-
tion increases the likelihood of complications.6
Antibiotic therapy for open fractures should be con-
sidered therapeutic rather than prophylactic.'1

Cultures should be obtained in the emergency
room and again in the operating room after irriga-
tion and debridement. A Gram's stain and aerobic
and anaerobic cultures should be obtained each

time. Cultures obtained prior to treatment yield the
highest return for positive cultures. However, infec-
tions of open fractures most often correspond to
the intraoperative cultures obtained.'

A penicillinase producing Staphylococcus
zu.treus is the most frequently found organism in
the open fracture. More recently, an increased inci-
dence of infections due to Enterococcus and
Pseud.omonas aeruginosahave been found.T A first
or second generation cephalosporin is adequate
treatment for type I open fractures. Type II and III
open fractures should be treated with the
cephalosporin plus an aminoglycocide for addi-
tional coverage of gram negative organisms. If the
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open fracture is the result of a farm injury where
contamination with Clostridiuru perfringes is possi-
ble, 10 million units of penicillin G should be
added per day in divided doses.'

The appropriate antibiotics should be insti-
tuted within three hours of in1ury. Antibiotic
treatment should be continued for three days after
an open fracture, and also an additional three days
after a soft tissue coverage procedure. The patient
must always be appropriately immunized against
tetanus in all open f,ractures.

IRRIGAION AI\D DEBRIDEMENT

Antibiosis is second only to adequate irigation and
debridement in the treatment of open fractures. \7ith
few exceptions, patients with open fractures should
be taken to the operating room for a formal surgical
irigation and debridement. The wound should be irui-
gated with copious amounts of normal saline or
lactated ringers solution. Up to ten liters of iruigation
may be required in a heavily contaminated wound,
while two to four liters is routinely needed for type II
and type III open fractures.e A pulsatile lavage system
is ideal to aid in reducing contamination and remov-
ing debris. Any visualized foreign debris should be
removed. A11 nonviable skin and soft tissue should be
excised. Exposed tendon with intact peritenon may
be preserued, but early soft tissue coverage must be
performed. Scully et ai, noted the "four C's" for
evaluation of muscie viability: coloq capacity for
bleeding, contractility, and consistency of tissue."'
Free bony fragments that are contaminated or do not
add stability should be removed. Otherwise, debride-
ment of bone should be conservative.

FRACTURE STABILIZATION

Early fracture stabllization functions to preselve soft
tissue and neurovascular structures, as well as to
decrease the likelihood of infection. Stabilization
and realignment of an open fracture also allows for
eadier range of motion, and promotes soft tissue
healing. In severe open fractures, external fixation
has been the standard treatment. External fkators
allow for the placement of pins at remote sites away
from the open fracture site. External fkators how-
ever, are cumbersome and not applicable to many
open fractures of the foot.

Open reduction with rigid internal flxation is
becoming more accepted as the standard treatment

of open fractures. Internal fixation offers improved
anatomic alignment, rigid compression, and early
mobilization. Internal fixation for open fractures
does require additional incisions which may fufiher
compromise bone and soft tissues. The foreign
material of screws and plates used in internal fixa-
tion may increase the risk of infection although
metal, per se, does not promote bacterial growth or
dissemination in vitro."

Immediate open reduction with internal fixa-
tion is recommended in type I and most type II
open fractures. In general, open reduction with
internal flxation has not been recommended in
most lype III open fractures due to the high rate of
infection. However, type III open fractures of the
rearfoot and ankle, and most intra-articular frac-
tures throughout the body, are now considered to
be amendable to internal fixation."

\VOUND CLOSURE

Many surgeons feel that open fractures should not
be primarily closed. However, other physicians
believe that type I and the majority of type II open
fractures can be closed primarily, if adequate
irrigation and debridement have been carried out.
Primary closure should only be perforrned if there
is no further evidence of contamination, and the
wound has been open for less than eight hours. An
alternative is partial closure of the wound, meaning
to primarily close any additional incisions or exten-
sions to the open wound while leaving the original
injury site open. Type III open fractures, or other
open fractures not primarily closed at initial
surgery, should be left open with delayed primary
closure undertaken in three to ten days. The
decision of when to perform delayed closure is

based on culture results and clinical obseruation of
the wound. Delayed closure may consist of sutures,
split thickness skin grafts, or tissue flaps. Healing
by secondary intention (allowing the wound to
granulate) should be a iast choice for wound
coverage since the incidence of complications is

much higher.'r

COMPLICATIONS

Potential complications of open fractures include
soft tissue infection, osteomyelitis, nonunion,
delayed union, limb shortening, gangrene, and limb
1oss. Infection is the most important complication to
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avoid since other complications are substantially
reduced when infection is prevented.

CASE HISTORY

A 45-yearold white female presented to the emer-
gency room by ambulance approximately one hour
after falling down a step and twisting her left foot
and ankle. The patient's left foot and leg were in an
external splint and ice had been applied to the left
ankle. Upon examination, a three centimeter lacer-
ation was noted at the distal aspect of the medial
malleoius. The medial malleolus was protruding
through the wound. The wound was relatively
clean without significant obvious contamination.
The left foot appeared to be in a valgus position in
relation to the ankle. The patient's neurovascular
status was found to be intact (Fig. 1). Radiographs

Figure 1. Medial vierv of an open ankle fracture. $.ith tlle medial-
malleous in r.iew'.

taken in the emergency room revealed a spiral-
oblique fracture of the distal fibula beginning at the
joint line and extending ten centimeters proximally
as a iarge posterior spike. The talus was dislocated
laterally approximately two centimeters with a

significant medial clear space at the ankle joint
(Figs. 2A,28).

Treatment in the emeryaency room consistecl of
the administration of analgesics and continued ice
and elevation. The patient's medical history was
significant for mild depression controlled with med-
ication. The patient denied the Llse of other
medications, as well as any allergies to medications.
Laboratory studies obtained were noncontributory.
The patient elected to have immecliate open
reduction with internal flxation of this open ankle

Figure 2A. Preoperative anterior-posterior
radiograph.

Figure 28. Preoperative lateral radiogmph,

fracture-dislocation (supination external rotation
stage IV). This injury was classified as Gustilo type
II open fracture.

Gentamicin and cefazolin were administered
preoperatively to the patient. Tetanus toxoid was
aiso administered intramuscttlarly. The patient was
taken to the operating room where surgery was
carried out under general anesthesia with a pnell-
matic thigh tourniquet for hemostasis.
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PROCEDURE

Initially, the medial laceration with the exposed
medial malleolus was copiously irrigated with nor-
mal saline. Cultures, (aerobic and anaerobic) and a
Gram's stain were obtained. The medial malleolus
was then manually reduced to its normal position.
Temporary nonabsorbable sutures were placed in
the medial wound to prevent desiccation of tissues
until after the fibular fracture was addressed.

Attention was then directed to the lateral left
leg and ankle, where a ten centimeter incision was
made over the lateral aspect of the fibula. Standard
dissection principles were used to expose the
fibula fracture (Fig. 31. After adequate reduction, a

Figure 3. Intraoperative view of spiral-oblique fibular fracture.

4.0-mm partially threaded cancellous screw was
placed across the fracture line as a lag screw in
proper AO technique. A five hole 1/3 tubular neu-
traTization plate, stabilized with 3.5-mm cortical
screws, was then placed on the lateral aspect of the
fibula overlying the lag screw ancl fracture line.

After copious irrigation, the torn anterior ankle
joint capsule and the rLlptured anterior-inferior
tibiofibular ligament were repaired using a non-
absorbable suture. The lateral incision was then
closed in respective layers with absorbable sutures.

Attention was then directed back to the medial
aspect of the left ankle joint where the traumatic 1ac-

eration was lengthened approximately one centimeter,
producing a four centimeter wound for repair of
the deltoid ligaments. Necessary dissection was per-
formed to expose the ruptured deltoid ligaments.
After isolation and debridement of fray'ed ligamentous
ends, the ligament n as repaired with nonabsorbable
suture. The incision was irrigated with copious

amolrnts of normal saline and was then closed in nor-
ma1 layered fashion with absorbable suture (Figs. 4A,
4B). The thigh tourniquet was released after approxi-
mately one hour of inflation. Sterile dressings and a

below-knee Jones compression cast were applied to
the left iower extremilv.

Figure,iA. Postoperative anterior-posterior
radiograph.

Figurc .18. Postoperative lateral ladiograph
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A dressing change was performed with final
cast application at the third postoperative day.
Cefazolin and gentamicin were both continued for
24 hours postoperatively. Intraoperative cultures
revealed no growth of organisms. The patient was
discharged non-weight bearing on the left lower
extremity with the use of a walker.

DISCUSSION

This type{I open SER-IV ankle fracture was appro-
priately handled in both the emergency room and
intraoperatively. The open wound exposed the
medial malleolus rather than the fibula, which was
fractured. Most literature describes the complica-
tions associated with open fractures as a result of
direct contamination of the fracture site. Since the
fracture site in this case was not exposed, hence
not contaminated by the external environment,
concern was not as great regarding poiential infec-
tion and associated complications. Even though
current recommendations are for three days of
appropriate antibiotics postoperatively, antibiotics
were discontinued after a 24-hour course.

Open fractures are relatively rare in the lower
extremity. Less than five percent of lower extrem-
ity fractures or dislocations are considered to be
open fractures, with the majority of these consist-
ing of open digital fractures. Ankle fractures
present as an open fracture in less than two percent
of the cases.'1 Although rare, when open fractures
do present in the emergency room, they must be
handled appropriately and promptly. Aggressive
irrigation and debridement is the key to successful
treatment and favorable prognosis of open frac-
tures. Appropriate antibiosis must be considered
therapeutic and not prophylactic. These measures
will help to assure the three primary goals in the
management of open fractures: to prevent infec-
tion, obtain adequate fracture healing, and to
restore normal function of the injured extremity.

REFERENCES

Chapman M$fl: Role of bone stabiliry in open fractures. In
Frankel VH (ed): Instttr.ctional Course lectures, Americdn
Academlt of Ofibope.lic Surgectns. CV Mosby, St. Louis, Vol. 31,
1982, p 75.
Gustilo RB: Mana€aement of open fractures and complications. In
Frankel VH (.ed): Instructional Cou.rse LectLtres, American
Academy o.f Ot'thopedic Sutgeons. CV Mosby. St. Louis, Vol. 31,
1982, p.61.
Gustilo RB: Current concepts rn the man2lgement of open frac-
tures. In Frankel \rH (ed): Instructional Cou,rse Lectures,
American Acaclemlt of Ortbopedic Surgeons. CV Mosby, St. Louis,
vol. 36, 1987, p 359.
Gustilo RB, Anderson JT: Prevention of inf'ection in the treatment
of 1025 open fiactures of long bones - retrospective and prospec-
tive analysis. /BoneJoint Surg. 58A:153-458, 1976.
O'Mear;a PM: N,{anagement of open fractures. Or"thop Reu,
L0:71.77-L1.85, 1992.
Patzakis MJ, \filkins J, Nloore TM: Considerations in reducing the
inf-ection rate in open tibial fractures. Clin Ofibop 178:36, 1983.
Patzakis MJ, Haruey JP Jr, Ivler D: The role of antibiotics in
the management of open fractures. J Bone Joint Surg
56A:532 541, 1974.
Gustilo RB, Merkos,. RL, Templeman D: Current conceprs revicr-:
the management of open fractures. J Bone Joint Sttrg 72A:2))-
301. 1990.
Gustilo RB: Management of open fiactures and their complica-
tions. Saunders Monograpbs it't. Clinical Ofihopaedics. 'Vt-B

Saunders, l']hiladelphia, Vol. 4, 1982, p 15.

Scully RE. Artz C, Sako Y: An evaluation of the sr:rgeons criteria
for determimng viability of muscle during debridement. Arch
Surg 73:1031. 1956.
Gristina AG, Rovere GD: An in-vitro study of the effects of met-
als used in external fixation on bacterial growth and
dissemination. .l Bone Joint Surg 15A:7101, 7963.
Kariin JM: Mxnagement of open fractr:res. In Scurran BL(ed):
Foot and Ankle Traunta. Churchill Livingstone, New York, 1989,
pp 39-57.
Downey MS, Malay DS, Ruch JA: Ankle fractures. In McGlamry
ED, Banks AS, Downey MS(eds): Comprebensiue Textbook of Foot
Surgery. Williams & \Wilkins. Baltimore, 1992, pp 1,615-1623.
Camasta CA: Demographic analysis of pocliatric emergency room
visits: A preliminary report, In Camasta CA, \rickers NS, Ruch

JA(eds): Reconshucth)e Surgery cf tbe Foctt and Leg Upddte '93.
Tucker. Ga. Podiatry Institute Publishing, 1993, pp 398-403.

4.

5.

6

7.

10

1t

't2

IJ

A


