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CLINICAL NOTE

Delayed Toxic Shock Syndrome After
Functional Endonasal Sinus Surgery

Ramzi T. Younis, MD, Rande H. Lazar, MD

oxic shock syndrome (TSS) is an uncommon, severe, multisystem illness that may fol-

* low any surgical procedure. It usually occurs in the immediate postoperative period

and is manifested by the sudden onset of a high fever and a variety of other signs and

symptoms. The reported incidence of TSS after nasal surgery is 16 cases per 100 000

patients. We report five unusual cases of delayed TSS that occurred after functional endonasal si-
nus surgery in which no packing was used. Toxic shock syndrome developed in three children
and two adults 5 days to 5 weeks postoperatively. All patients were treated successfully with no
sequelae. The pathophysiologic features, clinical manifestations, and treatment of TSS are de-
scribed in detail. (Arch Otolaryngol Head Neck Surg. 1996;122:83-85)

Toxic shock syndrome (TSS) is a rare,
acute, multisystem illness that is usually
characterized by the sudden onset of high
fever, vomiting, diarrhea, and muscle ache,
followed by hypotension, and, in severe
cases, shock. Desquamation, especially of
the soles and palms, and a sunburnlike rash
occur during the acute phase.

Toxic shock syndrome probably has
existed for many years but was consid-
ered only as an unusual complication of
staphylococcal infections, The poten-
tially fatal syndrome was first formally de-
scribed in 1978 by Todd and associates,’
who reported a series of seven children
with TSS. During the 1980s, TSS was
linked to the use of superabsorbent tam-
pons during menstruation.’* As more cases
were reported and analyzed, it became
clear that at least 11% of all cases of TSS
were nonmenstrual and that all children
and adults with any focal staphylococcal
infection or colonization were poten-
tially at risk for developing TSS given the
appropriate conditions,*?

Toxic shock syndrome may occur af-
ter any surgical procedure in which pack-
ing, splints, catheters, or other devices are
used that provide the local conditions that
can encourage the growth of pathogenic
organisms.®’ The nose is one of the
surgical sites in which TSS toxin-1-pro-
ducing Staphylococcus aureus has been
described.®® The few reported cases of TSS

after sinus or nasal surgery have devel-
oped soon after the procedures and have
been linked to the use of packing 591!

We report unusual cases of delayed
TSSin three children and two adults who
underwent functional endonasal sinus sur-
gery (FESS) for which no packing was
used, and we describe the pathophysi-
ologic features, clinical manifestations, and
treatment of TSS.

QR UTORIOF Cisis p

We reviewed the records of five patients who
developed TSS 5 days to 5 weeks after they
underwent nasal endoscopic surgery.

CASE 1

A 5-year-old white boy presented 10 days
after FESS with fever, myalgia, headache,
abdominal pain, hypotension, rash, and
hematuria. The patient was receiving cefa-
clor therapy at the time of presentation.
Direct sinus cultures revealed toxin-
producing S aureus, but the blood culture
was negative for organisms. Nasal endos-
copy demonstrated mucopurulent drain-
age in the maxillary sinuses. The patient was
treated and discharged 1 week later.

CASE 2

A 7-year-old white girl presented 5 days af-

ter nasal endoscopy with fever, headache,
abdominal pain, vomiting, arthralgia, my-
algia, diarrhea, syncopal attacks, rash, con-
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junctivitis, and pharyngitis. The pa-
tient was receiving cefaclor therapy
at the time of presentation. The re-
sults of the liver function test were
elevated. Nasal endoscopy was un-
revealing. The blood culture was
negative for organisms, but sinus cul-
tures revealed toxin-producing S au-
reus. The patient was treated and dis-
charged 6 days later.

CASE 3

A 32-year-old white man presented
5 weeks after FESS with fever, chills,
headache, vomiting, diarrhea, heina-
turia, conjunctivitis, lethargy, hypo-
tension, myalgia, and rash. The pa-
tient was receiving erythromycin
therapy at the time of presentation.
Nasal endoscopy revealed mucopu-
rulent drainage in the left ethmoid
and maxillary sinus cavities. Blood
and sinus cultures revealed toxin-
producing S aureus. The patient was
treated and discharged 10 days later.

CASE 4

An 8-year-old white boy presented 1
week after FESS with fever, abdomi-
nal and palmar rash, conjunctivitis,
hypotension, chills, vomiting, diar-
rhea, myalgia, lethargy, and hema-
turia. The results of the liver func-
tion test were elevated. The patient
was receiving amoxicillin trihydrate
therapy at the time of presentation.
Endoscopy revealed a stenotic right
antrostomy with pus in the right
maxillary sinus. The blood and na-
sal cultures revealed toxin-produc-
ing S aureus. The patient was treated
and discharged 10 days later.

CASE 5

A 27-year-old white man presented
10 days after FESS with fever, se-

vere headache, syncope, myalgia, ar-
thralgia, abdominal pain, vomit-
ing, lethargy, diarrhea, rash, and
pharyngitis. The results of the liver
function test were elevated. The pa-
tient was receiving cephalexin
monohydrate therapy at the time of
presentation. There were no un-
usual findings on nasal endoscopy.
The blood culture was negative for
organisms, but nasal cultures re-
vealed toxin-producing S aureus. The
patient was treated and discharged
6 days later.

— IR

Management of these patients included
immediate hospitalization in the in-
tensive care unit, close monitoring,
and fluid replacement. Before any weat-
ment was started, all patients signed
informed consent documents. The
advice ofan infectious disease consult-
ant and other specialists was sought.
The results of clinical examination,
laboratory tests, and cultures allowed
a presumptive diagnosis of TSS, and
treatment with cefuroxime and van-
comycin was begun.

Nasal endoscopy was per-
formed immediately after each pa-
tient was stabilized. This approach
helped to obtain direct sinus cul-
tures and to clean and drain the site
of infection. No other sites of infec-
tion were found. All patients were dis-
charged with a 3-week regimen of
oral amoxicillin and clavulanate po-
tassium on the recommendation of
the infectious disease consultant. The
patients recovered without residual
sequelae or complications.

— ST

All five patients presented several
days after nasal or sinus surgery. The
procedures had been conducted by

two different surgeons in three dif-
ferent hospitals or surgical centers.
No packing had been used, and all
patients were given 3-week courses
of broad-spectrum antibiotics post-
operatively. Our five patients were
selected from a series of 1230 pa-
tients who underwent FESS some-
time duxing a 6-year period.

Three of the five patients who
presented with TSS had purulent na-
sal or sinus drainage. The results of
the liver function test were el-
evated for three patients, and the re-
sults of the renal function test were
also elevated for three patients. Two
patients had prolonged prothrom-
bin times and partial thromboplas-
tin times. The nasal cultures of all
patients yielded toxin-producing
S aureus, and two blood cultures
were positive for S aureus. All five
patients had elevated leukocyte
counts. All patients recovered with-
out sequelae after treatment with im-
mediate fluid replacement, ant-
staphylococcal antibiotics, and
immediate nasal endoscopy with si-
nus irrigation.

— RS

Toxic shock syndrome is a poten-
tially life-threatening illness that in-
volves multiple organ systems in the
body. If TSS occurs after nasal si-
nus surgery, it is usually within 24
hours and it is commonly associ-
ated with the use of packing after
surgery.” However, we have now
treated five patients with delayed
staphylococcal TSS whoe under-
went nasal surgery without the use
of packing and we think that nasal
surgeons should be aware of this un-
common possibility.

The conditions associated with
the development of nonmenstrual
TSS are listed below.

ARCH OTOLARYNGOL HEAD NECK SURG/VOL 122, JAN 1996

84




Masal or Sinus Surgery Wound Infection
Staphylococcal empyema  Bacteremia

Fasciitis Septic abortion
Osteomyelitis Insulin pump infection
Peritonsillar abscess Postpartum infection
Contraceptive sponge Burns

Contraceptive diaphragm  Lymphadenitis

Insect bites Pilonidal abscess
Abrasions

Most cases of TSS have been attributed
to the production of TSS toxin-1 at the
site of a localized, often relatively
asymptomatic, or unnoticed infection
with any strain of S aureus capable of
toxin production. Toxic shock syn-
drome toxin-1 is produced by strains
of S aureus infected with a temperate
bacteriophage, and the toxin pro-
duction is markedly enbanced in
magnesium-depleted media.

The organism has been found
in mucosal (eg, nasopharynx, va-
gina, or trachea) or sequestered (eg,
empyema or abscess) sites. The bac-
terial endotoxin can enter into the
bloodstream through a mucosal
break, but the source of contamina-
tion is often uncertain. Toxic shock
syndrome may occur as a compli-
cation of a postopetative staphylo-
coccal wound infection that can be
minor, deep, or difficult to detect.

Local conditions, such as pack-
ing orstenting, appear to increase the
possibility of TSS, but the exact role
of the packing is unclear.™** Cases of
menstrual TS5 have been almost
invariably associated with tampon
use, The superabsorbent tampon ma-
tertals used in the 1980s chelated mag-
nesium that resulted in ideal condi-
tions for toxin production. However,
the association of other materials, such
as Teflon splints, with the increased
risk of TSS has not been explained by
this model. Gther microbial products
may initiate or exacerbate TSS. Staph-
ylococeal enterotoxins and gram-
negative bacterial endotoxins have
been implicated as causative factors 134
Streptococcal exotoxins may act syn-
ergistically with staphylococcal tox-
ins to cause TSS or may act alone to
causea similar disease.’® The full ex-
pression of TSS depends on the inter-
action of bacterial and host factors.
Staphylococcal toxins, especially TSS
toxin-1, prompt the release of cyto-
kines by host cells. Toxigenic strains
of S aureus induce the release of
interleukin-1 by monocytesand tumor

necrosis factor by monocyte-macro-
phage populations.’®” Many of the ef-
fects of these cytokines, such as high
fever and neutrophilia, are also those
associated with TSS.

Although the classic manifesta-
tions of TSS in a high-risk patient are
easilyrecognized, the clinical spectrum
of the illiess is broad, and probable
cases of TSS may be overlooked. More-
over, TSSmayrecur inas many as 30%
of these patients.’® The currently ac-
cepted criteria for the diagnosis of the
syndrome are given in the Table. The
definite diagnosis requires all six cri-
teria. However, 1o better characterize
patients with milder forms of TSS, a
second set of diagnostic criteria were
developed by Tofte and Williams"
{Table). All five of our patients were
thought to have a definite diagnosis of
TSSaccording to these criteria. The dif-
ferential diagnosis includes Kawasaki
disease, erythema multiforme, Rocky
Mountain spotted fever, rubeola, lep-
tospirosis, and enteroviral infections.”
Type A pyrogenicexotoxin—producing
streptococci can produce anillnessin-
distinguishable from staphylococcal
T$5.1* Management of the condition
demands prompt intervention and im-
mediate hospitalization. Culturesand
blood studies should be performed.
The removal of infected foreign bod-
ies, drainage of infected sites, and
penicillinase-resistant antistaphylo-
coccal antibiotics are essential for
eradicating the toxigenic organisms.
Volume replacement, pH correction,
and cardiovascular support may be
needed. Renal involvement may re-
quire dialysis and the correction of
mineral levels. Corticosteroids may re-
duce the severityand duration of TS5.%
The patient should be carefully moni-
tored throughout treatment.

Because the pathogenesis of TSS
is still not completely understood and
because there exists no specific labo-
ratory test to define the condition, the
diagnosis must be based on clinical
manifestations and the physician’s
judgment. Toxic shock syndrome
may occur several days after sinus sur-
gery with minimal sinus complaints
and despite antibiotic therapy. It may
even occur after a minor procedure,
such as nasal endoscopy, and sub-
acute bacterial endocarditis prophy-
laxis may be warranted in all cases,
Successful management requires swift
and thorough teamwork among the

intensivist, infectious disease consult-
ant, nephrologist, gastroenterolo-
gist, and otolaryngologist.
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