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Endoskopik sinüs cerrahisinde ender rastlanan bir
komplikasyon: subaraknoid kanama

Son on y›ld›r, endoskopik sinüs cerrahisi, otolaringolojide en s›k uy-
gulanan cerrahilerden biri olmufltur. Baz› intrakraniyal, orbital ve int-
ranazal komplikasyonlar tan›mlanm›flt›r. Majör komplikasyonlar, se-
rebrospinal rinore, kribriform plate ve frontal lob yaralanmalar› ve
körlü¤ü kapsamaktad›r. Bunlar oldukça ender görülmekte ve tüm
komplikasyonlar›n çok küçük bir bölümünü oluflturmaktad›r. Biz
baflka bir klinikte fonksiyonel endoskopik sinüs cerrahisi geçirmifl 33
yafl›ndaki erkek hastada saptad›¤›m›z ender görülen baflka bir
komplikasyonu sunmaktay›z. Endoskopik sinüs cerrahisi s›ras›nda
duras› zedelenen ve tamir edilen, ancak erken postoperatif dönem-
de alt ekstremitelerinde parezi oluflunca acil bilgisayarl› tomografi
çekilerek subaraknoid kanama geçirdi¤i anlafl›lan hasta bu bulgular-
la klini¤imize refere edildi. Subaraknoid kanama, serebrospinal s›v›
fistülü ve takiben menenjit geçiren hasta genel durumu düzelince
serebrospinal s›v› fistülünün tamiri için ameliyata al›nd›. Fistülü tamir
edilen hasta postoperatif 6. günde taburcu edildi. Hastan›n 8 ayl›k
takibinde alt ekstremitelerinde tam düzelme saptand›.

Anahtar Sözcükler: FESS komplikasyonu, anterior serebral arter ka-
namas›, subaraknoid kanama, serebrospinal fistül, menenjit.

Türk Otolarengoloji Arflivi, 2007; 45(1): 52-57

An unusual complication of functional endoscopic sinus
surgery: subarachnoid hemorrhage
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Abstract

Over the past decade, endoscopic sinus surgery has become one of
the most frequently performed operations in otolaryngology.
Several intracranial, orbital and intranasal complications have been
described. Major complications include cerebrospinal rhinorrhea,
cribriform plate injuries, frontal lobe injuries and blindness. These
are extremely rare and represent a very small percentage of total
complications. We present an unusual case of a 33-year-old white
man who underwent functional sinus surgery in another clinic.
During the endoscopic sinus surgery dura trauma occurred but was
repaired. In the early postoperative period urgent computed
tomography was undertaken as the paresis took place at the lower
extremities. It was observed that he had subarachnoid hemorrhage
due to the injury to anterior cerebral artery, and cerebrospinal fluid
fistula with subsequent meningitis. The patient was given general
anesthesia for the repair of cerebrospinal fluid fistula when he
recovered. The patient was discharged at the 6th postoperative
day. His 8th month follow-up revealed full recovery in his lower
extremities. 
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Introduction
The dangers of intranasal surgery have been well

known since the beginning of this century. In 1912,
Mosher stated that "intranasal ethmoidectomy is one of
the most dangerous and blindest of all surgical opera-
tions".1 Technological developments and surgical expe-
rience in functional endoscopic sinus surgery (FESS)
have reduced the risks of surgical procedures, but
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some complications secondary to sinus and nasal sur-
gery still occur. Unpleasant events can occur because
of anatomic variations, extensive disease and the nar-
row borders of the sinuses placed between the skull
base and orbits. Many of these complications are
minor, but there is always a potential for significant
morbidity, including blindness, diplopia, cerebrospinal
fluid (CSF) fistula with / without meningitis, intracranial
brain injury, and hemorrhage from internal carotid
artery injury. Most of the disastrous complications are
related to ethmoidectomy and frontal sinus surgery.2

Intracranial complications can be the worst expectation
with the highest morbidity and mortality. 

We present a case of subarachnoid hemorrhage due
to anterior cerebral artery injury that occurred during
endoscopic sinus surgery (ESS), to our knowledge,
such a complication has been only reported in a few
cases in the literature.3-5

Case Report 

A thirty-three year old man with refractory chronic

sinusitis and septum deviation had a bilateral function-

al endoscopic sinus surgery and endoscopic septal sur-

gery six days before application, in an another center

(Figure 1). He subsequently developed left sided focal

seizures and the paresis in lower extremities postoper-

atively. An emergency cranial computed tomography

(CT) scan, revealed the presence of a subarachnoid

hemorrhage. Afterwards he was referred to our depart-

ment. The dura trauma is believed to have occurred

along with hemorrhage during the surgery. The hem-

orrhage was stopped with packing and then the dura

was immediately repaired. No information available is

the method employed to dural repair. The patient was

referred to our clinic due to paresis at lower extremities

and behavioral changes. When the patient was admit-

ted to our clinic he was sleepy, semi-cooperative, and

had paresis at lower extremities. The pupillas were

both isochoric, had positive bilateral light reflexes and

the eye movements were normal. The patient had no

facial asymmetry. Our endoscopic study and/or CT

examination showed the findings below.

1. Dural dehiscence at the right frontobasal parenchy-
ma of cerebrum was seen

2. Both nasal cavity mucosa were too edematous and
fragile. The nasal discharge was colorless and with
no smell in his right nasal cavity, and no similar dis-
charge in his left nasal cavity. 

Figure 1. The coronal section of the paranasal sinus CT revealed chronic right maxillary and
bilateral ethmoid sinusitis, septal deviation and left maxillary retention cyst.



3. Paranasal sinus CT and cranial magnetic resonance
imaging (MRI) were obtained. Paranazal sinus CT
revealed a bone defect in right fovea etmoidalis area

and an image of an air collection in neural
parenchyma (Figure 2) A coronal T1 weighted cra-
nial MRI scan revealed, heterogeneous signal areas
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Figure 2. The coronal section of paranasal sinus CT revealed a bone defect in right fovea eth-
moidalis and an air image in neural parenchyma.

Figure 3. The coronal T1 weighted cranial MRI scan revealed, heterogeneous signal areas
containing hypointensive focuses due to air-blood changes with round configura-
tions at the right frontobasal parenchyma. There was also a contrast uptake in cor-
tical and subcortical areas at bifrontal sagittal section.



containing hypointensive focuses due to air-blood
changes with round configurations at the right fron-
tobasal parenchyma. There was a contrast uptake in
cortical and subcortical areas at bifrontal sagittal sec-
tion (Figure 3). Axial T1 weighted cranial MRI
revealed a signal increase with water restriction at
both neural parenchymas prominently at the right
area (Figure 4). 

Antiepileptic drugs were given to the patient
because of focal seizures. A lumbar subarachnoid drain
was inserted for decompression. Two days later patient
had a fever and neck stiffness. CSF and blood culture
were obtained. The results indicating meningitis.
Vancomycin HCl 4x500 mg, meropenem 3x2 g were
administered at least two weeks. During the treatment
for meningitis, epistaxis from the left nasal cavity was
seen. In order to control the epistaxis, epistaxis catheter
was inserted to both nasal cavities. CSF leakage
appeared to be the cause of meningitis. After control-
ling epistaxis, and meningitis symptoms regressed, sur-
gery for the CSF leakage repair was planned to be done
an endoscopic approach under general anesthesia.
Nasal cavity mucosa were too edematous and fragile,
the destruction of fovea ethmoidalis, and CSF leak was

seen at the right area intraoperatively. Uncinate proce-
sus, bulla ethmoidale was excised, and maxillary
antrostomy was done in previous operation. Middle
turbinate flap was rotated for the closure of the bone
defect. Tissucol fibrin glue (Immuno, Vienna, Austria)
was used for fixation of the flap. The closure was per-
formed with three layers of conchal bone, mucosa, and
gel foam with antibiotic. Lumbar drain was kept in for
7 days. The patient recovered from meningitis and at
the 6th postoperative day he was discharged and
referred to a rehabilitation center for physical therapy.
At the 8th month follow-up visit, it was observed that
the patient fully recovered from lower extremities pare-
sis. 

Discussion

Complications of ESS have been classified as major
and minor. Major complications are being less than 1%
in most studies.3,4,5 Major complications have been
divided as orbital and intracranial. The most common
intracranial complication is CSF rhinorrhea (0.5%).4,5,6

Meningitis, brain abscess and intracranial hemorrhage
are even more rare.3,4,5

ACA hemorrhage

Türk Otolarengoloji Arflivi / Turkish Archives of Otolaryngology, Cilt / Volume 45, Say› / Number 1, 2007 55

Figure 4. Axial T1 weighted cranial MRI revealed a signal increase with water restriction at
both neural parenchyma’s prominently at the right area.



Maniglia,7 described 3 patients with major intracra-
nial complications; two with cribriform plate damage,
one with damage to the anterior cerebral artery. The
roof of ethmoid is particularly thin and vulnerable at
the attachment point of the vertical bony shelf of the
middle turbinate. Similarly, in the medial ethmoid
sinus, the bony roof is thin and the dura may be adher-
ent. Minimal trauma in this area may cause bleeding of
the intradural meningeal branches or bleeding of sub-
arachnoid branches of the anterior cerebral artery.8 In
our case the patient who underwent FESS in another
center referred to us, the further diagnosis was anterior
cerebral artery hemorrhage as a complication of opera-
tion.

Iatrogenic trauma causing communication between
the intracranial content and the nasal cavity, remains to
be the most common cause of CSF rhinorrhea. Failure
to appreciate the anatomic landmarks, the presence of
space occupying lesions, previous surgery and anatom-
ic variations may increase the risk of a CSF fistula dur-
ing endoscopic sinus surgery. If the CSF leak is noted
intraoperatively, repair should be undertaken at once.
When it is repaired intraoperatively, there is more
reduced morbidity associated with it.9 But when the
CSF leak and the major vessels injury happen at the
same time, it is difficult to repair it because of loss of
the vision due to the hemorrhage. In our case it is
thought that at previous operation the repair was not
effective because of hemorrhage.

Intracranial bleeding noticed intraoperatively
caused by damage to the internal carotid artery or to
the anterior cerebral artery requires surgical packing
and neurosurgical consultation with likely immediate
anterior craniotomy. A neuroradiologist may help limit
blood loss and prolong the patient’s life by passing a
balloon for intravascular tamponade. Entrance through
the cribriform plate into the brain may cause frontal
lobe syndrome involving loss of memory, forgetfulness
and behavioral changes. In this patient, surgical pack-
ing stopped bleeding without the need of craniotomy.
If couldn’t, an intravascular tamponade, or anterior
craniotomy should be performed.

Frontal lobe syndrome and paresis at the lower
extremities were seen in the patient due to the injury to
anterior cerebral artery by the entrance through the
cribriform plate into the brain. It was postulated that
the extensive disease distorted the anatomy and also
facilitated the penetration as the medial skull base roof
is thin. Berenholz et al8 presented a case of CSF fistula
and subarachnoid hemorrhage using powered instru-
mentation for FESS. 

CSF fistula may be more likely to occur when sinus
surgery is performed under general anesthesia. General
anesthesia prevents the patient from experiencing pain
when the ethmoid, cribriform or skull base were
encountered or compromised.10

Subarachnoid hemorrhage was the result of bleed-
ing from subarachnoid branches of the anterior cere-
bral artery. Surgical repair may be accomplished
through a frontal craniotomy, an external ethmoidecto-
my or transnasally. We performed CSF repair
transnasally with endoscopic route one week after the
initial FESS. We used middle turbinate mucosa and
bone to patch the fistula. There are other types of tis-
sues like fascia, muscle, septal mucosa, fat and fascia
lata that can be used to patch the fistula. We used lum-
bar spinal drain to reduce the CSF pressure and pre-
serve the position of the graft. The patient was dis-
charged on his 15th postoperative day from the hospi-
tal. 

In conclusion, we have seen 3 major complications;
subarachnoid hemorrhage, meningitis and CSF fistula in
a single patient who underwent FESS for chronic sinusi-
tis. Fortunately he was fully recovered without any
sequelas. Comprehensive investigations should be
applied to evaluate the extensive diseases, anatomic
variations, and powered instrumentations should be
used. The surgeon must be well trained to fully under-
stand to the shape and location of ethmoidal sinuses
and surrounding structure, before he or she starts prac-
ticing surgery on patients
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