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ABSTRACT
Aim: The study aims to test the efficacy of using a single dose of cefotaxime antibiotic intravenously
compared to the same drug when used for five days in the prevention of surgical site infection following maxillofacial fracture operations. Materials and Methods: The study group consisted of 78 patients of different social and educational levels who have sustained maxillofacial fractures. All patients
were planned to undergo operative procedures under general anesthesia to treat their fractures. Patients
were randomized preoperatively into two groups ( Group A and Group B). Each patient in group A
received a single dose of cefotaxime sodium (claforan) 40mg/kg body weight given intravenously at
the induction of general anesthesia. No further dose of any antibiotic was given subsequently. Each
patient in group B received cefotaxime sodium intravenously 20mg/kg twice daily for five days, starting the first dose of cefotaxime sodium at the induction of general anesthesia. During hospitalization
postoperatively, patients were examined for signs and symptoms of surgical site infection. After discharge, the patients were recalled to the clinic for post-operative examination at 1, 2 , 3 and 4 weeks.
Results: Only one patient out of 43 patients in the first group showed signs and symptoms of infection
which was confirmed by culture and sensitivity test. Two cases of postoperative infection out of 35
patients developed infection in the second group. Conclusions: Using a single dose of cefotaxime was
found to be comparable or even better than the use of the same drug for five days as a prophylactic
antibiotic.
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INTRODUCTION
Antibiotic prophylaxis in surgery refers to the preoperative administration of
antibiotics for the prevention or reduction
of post-operative infection.(1-3) The signs
and symptoms of an infection in the maxillofacial region are readily apparent within
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days of an injury and manifested as pain,
redness, and swelling of the face or neck,
trismus, dysphagia, and drainage. Systemically, fever, lymphadenopathy, malaise,
and an elevated white blood cell count are
signs and symptoms of an infection.(4)
Prophylactic administration of antibiotics
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can decrease postoperative morbidity,
shorten hospitalization, and reduce overall
costs attributable to infections.(5-8) However, it is widely agreed by health authorities
that it is necessary to reduce the total use
of antibiotics to conserve antibiotics for
use in life-threatening infections, to reduce
the development of bacterial resistance, to
minimize the chance of serious adverse
reactions and to reduce cost.(9-11) A variety
of prophylactic antibiotic regimens for
maxillofacial trauma surgery has been investigated.(12) The chosen antibiotics for
prophylaxis must be bactericidal, effective
against bacteria that are most likely to
cause infection, and the least toxic agent
available.(13,14) In surgical operations, the
intravenous route is most commonly
used(10) and cephalosporins are commonly
used in maxillofacial surgery because they
achieve high concentrations in bone(15) and
are broad- spectrum bactericidal antibiotics.(16,17)
It is not well demonstrated that the use of
antibiotics for more than 24 hours after the
surgery may further reduce the risk of infection. Therefore, it may be considered
malpractice treating patients with antibiotics more than this period of time.(9,18) A
single dose prior to commencement of the
procedure is probably all that is required.(1,10) So, cefotaxime (claforan)
which is a third generation cephalosporin
will be tested in this study as a prophylactic antibiotic to prevent surgical site infection after maxillofacial trauma surgery.

MATERIALS AND METHODS
Patients:
The study group consisted of (78) patients of different social and educational
levels who attended the Oral and Maxillofacial Surgery Unit in Aljumhuree Hospital at Mosul City. The patients have sustained fractures that involved the maxillofacial region. The period of the study
extended from July 2008 to May 2009.
Materials and Instruments Used in Drug
Administration
1-Cefotaxime sodium vials 1 gram (LDP
Laboratories TORLAN S.A. , Spain).
2-Intravenous canulas (Medico, United
Arab Emirates).
3-Disposable syringes 5 ml with needles
gauge 23 (Becton Dickinson S.A., Spain).
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History:
Detailed history was taken from each
patient. If the patient was a child, his or
her guardian was asked the questions
about the patient history to fill the case
sheet.
Clinical Examination:
Preoperative clinical examination of
the patients was done that included inspection, percussion, and palpation and supplemented by radiographic views (including CT scans in some cases). Ordinary
preoperative laboratory investigations
were also done like complete blood picture, general urine examination, and fasting blood sugar. Chest x-rays and ECGs
were also done if indicated.
Patient Selection:
All patients with maxillofacial fractures were planned to undergo surgical
procedures under endotracheal general
anesthesia. Both elective and emergency
operations were included. Patients with the
following criteria were excluded:
Patients who show the signs and symptoms of local infections preoperatively.
Patients with medical conditions in which
the host defence is compromised, e.g. diabetes mellitus.
Patients who are extremely old.
Patients with a history of allergy to penicillins or cephalosporins.
Patients Categorization:
In this prospective study patients were
randomized preoperatively into two
groups (group A and group B) using a table of random number.
Group A: Each patient in this group received a single dose of cefotaxime sodium (claforan) 40mg/kg body weight given intravenously at the induction of general anesthesia. No further dose of any antibiotic was given subsequently.
Group B: Each patient in this group received cefotaxime sodium intravenously
20mg/kg twice daily for five days , starting the first dose of cefotaxime sodium at
the induction of general anesthesia.
Treatment of maxillofacial fractures
was done under general anesthesia and
according to the type and site of fracture
and degree of fracture displacement. The
fractures were treated using either closed
reduction and fixation or open reduction
and interosseous or miniplate fixation or
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Gillies approach and closed reduction for
zygomatic fractures. During hospitalization postoperatively, each patient was examined twice daily for signs and symptoms of surgical site infection such as
pain, redness, and swelling of the face or
neck, trismus, dysphagia, and drainage.
Systemically; fever, lymphadenopathy,
malaise, and an elevated white blood cell.
After discharge, the patients were recalled for post-operative examination at
the 1st, 2nd, 3rd, and 4th week. Data were

Group
Group A
Group B

collected and analysed on pantium 4 computer.

RESULTS
Age and sex
The age range of the sample was between (4-43) years with an average range
of 24 years. The majority of the patients
were found to be between 16 to 25 years
old (43 out of 78, 55.12% ). In group A the
patients age ranged from 4-32 years. In
group B the patients age ranged from 1243 years. (Table 1) and (Figure1).

Table (1): Age distribution of the sample
Minimum age
Maximum
Number of patients
in years
age in years
43
4
32
35
12
43

Mean age
23
25

45
40
35

Maximum age in
years

30
25

Mean age in years

20
15
10

5
0

Group A

Group B

Figure(1) Mean , minimum and maximum age for the studied groups

The sex distribution was as follows: sixty
five males (83.3%) and thirteen females
(16.7%). There were 39 males ( 90.7 %)

Group
Group A
Group B
Total
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and 4 females (9.3 %) in group A and 26
males (74.3%) and 9 females (25.7%) in
group B and as shown in (Table 2).

Table (2): Sex distribution and percentage between groups.
Number Percent of Number
Percent of
Total
of males
males
of females
females
number
39
90.7%
4
9.3%
43
26
74.3%
9
25.7%
35
65
83.3%
13
16.7%
78

Total percent
100%
100%
100%
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Infection Rate in Group A ( Single dose
cefotaxime treated group ):
Only one patient out of 43 patients in
group A showed the signs and symptoms
of infection which was confirmed by culture and sensitivity test. The patient was
then successfully treated by ampiclox 500
mg 1x4 intravenously for seven days.

Infection Rate in Group B (Five days cefotaxime treated group):
Two cases of postoperative infection
out of 35 patients developed infection in
group B as shown in (Table 3).These two
infections were treated successfully later
using claforan 1 gram IV 1x2 for seven
days.

Table (3): Number of the postoperative infection cases according to the groups.
Group
Number of cases
Infection cases
43
1
Group A
35
2
Group B

DISCUSSION
Antibiotics may cause a variety of unwanted effects. They promote antibiotic
resistance and contribute to superinfection.
Antibiotic use is also costly and associated
with allergic reactions ranging from a minor skin rash to an anaphylactic reaction,
toxic reactions including neural, renal,
hepatic, hematopoietic, and gastrointestinal toxicity, and adverse effects. Because of
these undesired effects, surgeons should
use them cautiously. (13, 19, 20, 21)
Cephalosporins are commonly used in
maxillofacial surgery for prophylaxis and
treatment because they achieve high concentrations in bone.(15) Some believe that
the higher activity and broader spectrum
of cephalosporins would protect more patients more effectively from postoperative
infections, especially when the surgical
procedure is indicated for prophylaxis and
the antibiotic chosen is well tolerated.(22)
Cefotaxime (Claforan) which is a third
generation cephalosporin was used in this
study since it is widely used for major
head and neck surgery including maxillofacial trauma surgery.(23) It is well tolerated and does not cause a significant incidence of coagulopathies, as observed with
some cephalosporins, nor is it associated
with the development of pseudocholelithiasis as seen with ceftriaxone.(24)
Antibiotic prophylaxis should be administered so that the antibiotic is present
in the tissues of the wound in inhibitory
concentrations beginning just before the
initial incision and lasting at least through
the duration of the operation(1). Claforan
was given intravenously before the begin-
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ning of the surgical procedure.
For procedures under local anesthesia,
antibiotics can be given orally providing
that this route is not contraindicated but
for procedures under general anesthesia
antibiotics should be given intravenously
at the induction of general anesthesia.(25) In
the present study the antibiotic was given
intravenously at the induction of general
anesthesia. The first dose of the prophylactic antibiotic should be given at least
double the usual therapeutic dose.(25) The
usual therapeutic dose of claforan is 20
mg/kg body weight.(26) In group A the
dose of claforan is 40mg/kg which is
double the therapeutic dose. This was to
achieve high inhibitory concentration of
the antibiotic at the time of bacterial
growth. When surgery was prolonged,
subsequent intraoperative doses were required and given at the therapeutic dose.(25)
This usually follows the plasma half life of
the antibiotic. For example, four hours for
a cephalosporin which is usually given
eight hourly.(14,27, 28) However, no surgical
procedure in the present study lasted
longer than 4 hours which is the plasma
half life of claforan.(28) The infection rates
in the short-term and long-term cefotaxime
(claforan) in the present study were 2.3 %
and 5.7 %, respectively. One infection was
observed in the regimen of prophylactic
antibiotic given to group A (single dose
claforan treated group) and two were observed in the regimen of prophylactic antibiotic given to group B. The case of infection in group A was found in a male
child,12 years old who sustained a fracture
involving the body of the mandible
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through the right molar tooth and there
was a wound in the submandibular region.
The fracture was treated by closed reduction and intermaxillary fixation. This case
was a type of compound fracture which
has a higher infection rate than simple
fracture.(29-31) Two patients in group B developed infection postoperatively. The
first patient was a male, 35 years old, the
cause of fracture was a blast injury to the
orbital region and zygoma. He was treated
by open reduction through the wound and
interosseous wiring. He developed infection at the seventh postoperative day. This
was also a case of compound fracture
which also has a higher infection rate than
simple fractures.(29-31) The other patient
was a male, twenty five years of age, with
comminuted fracture of the mandible and
loss of soft and hard tissues which was
also a case of compound fracture. No infection was found in simple fractures
(those not involving the teeth or are notopened through the skin). This is in agreement with other studies which confirm the
low infection rate in simple facial fractures
with or without the use of prophylactic
antibiotics.(30,31)

CONCLUSION
The use of a single dose cefotaxime as a
prophylactic antibiotic given at the induction of general anesthesia is a safe, costeffective and indicated method of reducing
the incidence of postoperative infection in
maxillofacial trauma surgery. A single
dose of a prophylactic antibiotic given
immediately before the surgical procedure
may be sufficient to prevent postoperative
infection.
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