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Methicillin resistant Staphylococcus aureus: is it a problem
for nasal surgery?
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Abstract
Methicillin resistant Staphylococcus aureus (MRSA) is becoming ever more prevalent in the UK, and the
proportion of MRSA to methicillin sensitive Staphylococcus aureus (MSSA) seems to be increasing. New
strains of MRSA are ever developing resistance to antibiotic treatment, increasing morbidity and mortality
of infection.

Staphylococcus aureus is part of the normal flora of the nose, and MRSA colonizes the nose in infection.
However, nasal surgery is rarely complicated by staphylococcal infections, and MRSA infection following
nasal surgery is rare.

The authors present a literature review of MRSA infection, its relation to the nasal cavity, and infection
following nasal surgery.

Key words: Methicillin; Staphylococcus aureus; Nose; Infection; Complication

Introduction

During the last two decades, methicillin resistant
Staphylococcus aureus (MRSA) has become the
most prevalent and important antimicrobial-resistant
pathogen, causing serious nosocomial and
community-acquired infections.1

Background

Staphylococcus aureus is the cause of a vast array of
illnesses, from relatively mild skin infections to deep
abscesses, osteomyelitis, endocarditis, and bacterae-
mia, as well as staphylococcal toxic shock syndrome
and food intoxication.2 It was first described in the
1880s by Ogston, in Edinburgh, who found it was
the most common cause of surgical wound infections.3

Before the introduction of penicillin in 1941,
almost all Staphylococcus aureus were sensitive to
penicillin but a few had the capacity to produce the
enzyme penicillinase (or B-lactamase). Penicillinase
broke down penicillin and provided the bacteria
with resistance. By 1959, 90–95 per cent of clinical
isolates were resistant to penicillin. They had been
selected along Darwinian lines by the widespread
use of penicillin.

Methicillin was the first B-lactam penicillin to be
resistant to destruction by staphylococcal B-
lactamase. In 1961, within a year of the introduction
of methicillin, the first MRSA was reported in
England.

MRSA was relatively uncommon before the 1970s,
but the incidence increased in the 1980s, and
exploded in the mid-1990s when particular epidemic
strains of MRSA became established in hospitals in
the UK.4

Methicillin resistant staphylococcus:
the problem today

In the UK the number of infections from Staphylo-
coccus aureus have risen during the past two
decades.5,6 A study in England and Wales demon-
strated that MRSA as a proportion of total Staphylo-
coccus aureus bacteraemia rose from 2 per cent in
1990 to 34 per cent in 1998.7 By 2000 the proportion
was 42 per cent, amongst the highest in Europe.8,9

Bacteraemia of Staphylococcus aureus, has high
mortality rates between 15 per cent and 60 per
cent.10,11 With MRSA it is higher due to difficulties
with reduced antimicrobial therapy, some of the
agents are difficult to administer, have side effects,
and may not penetrate particular body compart-
ments well.8 Hospital-acquired MRSA may be less
virulent than methicillin sensitive Staphylococcus
aureus (MSSA) but is less responsive to antibiotics,
increasing bed-stay, morbidity and mortality.

MRSA appears to be capable of acquiring resist-
ance to virtually all clinically available compounds,
including B-lactams, quinolones, streptogramin
and the oxazolidinone group.12 Glycopeptide
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antimicrobials, notably vancomycin are presently the
mainstay of treatment for MRSA. However, MRSA
resistance to glycopeptides is developing.13 – 19 Clini-
cally, Sakoulas reported a 44 per cent failure rate for
MRSA bacteraemia20 and Moise a 40 per cent failure
in MRSA respiratory infections.21

Staphylococcus aureus is a nasal commensal

Staphylococcus aureus is a nasal commensal of the
anterior nares of the nose. It is the most common
organism to be cultured from nasal swabs.22 Interest-
ingly, when the nares is treated topically to eliminate
nasal carriage of staphylococcus, the organism is seen
to disappear from other sites in the body.23,24

A large proportion of the normal population carry
MSSA. Around 60 per cent of people harbour
Staphylococcus aureus intermittently. Around 20
per cent of the population almost never carry Staphy-
lococcus aureus.22 Persistent carriage is more
common in children, and many people change their
pattern of carriage in puberty.25 The reasons for
persistent colonization patterns are unknown, but
persistent colonization seems to be protective
against colonization of other strains of Staphylocco-
cus aureus, at least during hospitalization.26 The use
of antibiotics in these persistent or intermittent
carriers may cause elimination of MSSA and allow
proliferation of MRSA.27

It is assumed that most MRSA infections derive
from nasal carriage,27 – 31 with the nose acting as the
primary ecological reservoir of Staphylococcus
aureus in humans.32 The incidence of nasal carriage
of MRSA in patients on admission to intensive
therapy units has been found to be 4.2 per cent.33

In contrast, when patients already on intensive
therapy units are swabbed the carriage rates are
greater than 20 per cent.34 In immunocompromised
patients the nasal carriage rate is even higher.30

Studies have shown that a few strains of Staphylo-
coccus aureus are responsible for the majority of all
infections.35 It appears that the MRSA strains are
spread more easily than the MSSA strains of Staphy-
lococcus aureus.36,37

It is thought that the actual carriage of MRSA by
patients on hospital admission is higher than that
found by MRSA positive swabs (i.e. it is more preva-
lent). MRSA carriage is more common in the
elderly, particularly those in residential homes or
rehabilitation units, and those with previous hospital
admissions.38 MRSA is not a problem in the healthy
population of the general community.

Staphylococcus aureus infection in nasal surgery

Despite the obvious abundant colonization of the
anterior nares with both MSSA and MRSA, infec-
tion following nasal surgery is rare. It has been
suggested that half the patients who undergo septo-
plasty or rhinoplasty will be colonized with Staphy-
lococcus aureus,39 and, indeed, epidemiological
studies of staphylococcus would also support this
finding.22

Infectious complications of Staphylococcus aureus
following rhinology surgery include cellulitis,

sinusitis, septicaemia, cavernous sinus thrombosis,
brain abscess, and toxic shock syndrome, but the
rate of infection is less than 3 per cent,40 with the
incidence of toxic shock syndrome following nasal
surgery being estimated at 0.0165 per cent41 ( five in
1700 functional endoscopic sinus surgery (FESS)
patients).42

Prophylactic antibiotics in nasal surgery

Although the value of prophylactic antibiotics has
been clearly demonstrated in head and neck
surgery,43 in nasal surgery there does not appear
to be a role. Several studies have demonstrated
no benefit from prophylactic antibiotics in nasal
surgery.40,44 – 47 Indeed the use of prophylactic anti-
biotics has been demonstrated to decrease the
natural flora e.g. diphtheroids, allowing proliferation
of staphylococcus.48 Administration of antibiotics
does not prevent staphylococcus colonization and
does not reduce the risk of toxic shock syndrome.39

MRSA in nasal surgery

Staphylococcus aureus is a common cause of chronic
sinusitis49 and toxic shock syndrome.50 There is little
in the literature, however, as to the incidence of
MRSA infections following nasal surgery.

Jiang et al.51 found the incidence of MRSA
carriage post endoscopic sinus surgery to be 20.7
per cent, and MSSA 15.8 per cent, whereas in the
patients with chronic sinusitis MRSA was seen in
3.5 per cent and MSSA in 16.9 per cent of the popu-
lation. Interestingly, all patients received antibiotics
for three to four weeks post-operatively, and the
MRSA positive swabs were all cultured greater
than 14 days post-operatively. This paper probably
reflects how antibiotics change the natural flora of
the nasal cavity, although the authors concluded
that MRSA is more common post FESS per se.

Toxic shock syndrome caused by MRSA following
nasal surgery has been described,52,53 but considering
the number of endoscopic sinus surgical procedures
performed worldwide the incidence is very low.

A review of the literature reveals no reported cases
of MRSA infections following septoplasty or rhino-
plasty. It would be expected that these infections
would occur, as the surgical incision is made in a
region of heavy staphylococcal growth, and increas-
ingly the nosocomial staphylococcus strain is likely
to be MRSA.

No studies are available to explain the lack of
MRSA infection following nasal surgery. It may be
that it is under diagnosed and under reported.
However, we know the rate of MSSA infection
following surgery is also low.40 – 42

Within our unit we are yet to see any cases of nasal
surgery complicated by an MRSA infection, despite
the incidence of MRSA being high within our hospi-
tal (0.36 cases per 1000 bed-days between April 2004
and September 2004), when compared to the
national figures.54

The risk of MRSA infection is dependent on a
number of factors which include: patient population,
type of surgery, location and use of systemic
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antibiotics.22 For example, MRSA is a problem in
head and neck cancer patients,55 who tend to be
elderly, have prolonged periods of hospitalization,
have high dose peri-operative antibiotics and are
often immunocompromised.

One reason for MRSA infections not apparently
complicating septal and rhinoplasty surgery, may be
the age of the patient. They tend to be middle
aged, medically fit and well, and therefore have rela-
tively few admissions to hospital. Normally living in
the community, they may not be exposed to the
health care workers and residential home population,
in whom MRSA incidence is higher. They also tend
to have shorter admissions, often less than 24
hours. In the study by Jiang et al.51 patients were
admitted for three to four days post-operatively,
exposing them to possible gross infection by health
care workers and other patients.

The general medical fitness of patients undergoing
nasal surgery, and often lack of any debility, would
make this population less likely to develop post-
operative infections. They may also have had less
antibiotic exposure than the elderly population of
other surgeries, and the potentially protective
normal flora of the nose, e.g. diphtheroids may be
still present. They may also be persistent MSSA
carriers (60 per cent of the normal population22)
who are found in the community, which may offer
further protection against MRSA inoculation.

Another factor may be the high vascularity of the
nose. This promotes healing of the surgical field,
but also will allow the host defences to mount a
good immune response against any potentially
infecting organisms.

Conclusion

MRSA is becoming more prevalent, and the pro-
portion of MRSA to MSSA seems to be increasing;
but it is still uncommon amongst the healthy commu-
nity, which includes those undergoing nasal surgery.
As the proportion of MRSA to MSSA changes, we
may yet see MRSA complicating nasal surgery
rather than MSSA, but the rate of complication will
remain low. However, the morbidity of an MRSA
infection is likely to be higher because of the difficulty
in treating MRSA due to its antibiotic resistance.

In future care may be required in prescribing
antibiotics peri-operatively for nasal surgery. Such
practice may potentially wipe out the natural nasal
flora of MSSA, diphtheroids and other organisms,
allowing MRSA to develop and flourish, in a popu-
lation of patients that presently does not appear to
be natural carriers. Inadvertently we may increase
carriage of MRSA, and place our patients at risk of
MRSA infection in the future.
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