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Abstract

Introduction: Septorhinoplasty is one of the most common cosmetic procedures in Iran. Intracranial complications such as
meningitis, cerebrospinal fluid (CSF) rhinorrhea, pneumocephalus, and damage to the skull’s base are rare, but potential life-
threatening complications are associated with such procedures, though very few cases of intracranial complications after sep-
torhinoplasty have been reported.
Case Presentation: A 29-year-old woman was admitted to a limited surgery clinic in Tehran, Iran in 2015 for septorhinoplasty, and
4 days post-operation she complained of headache, drowsiness, and CSF rhinorrhea. The patient’s surgical complications included
a skull base fracture, pneumocephalus, and an epidural hematoma.
Conclusions: Prevention of life-threatening complications following septorhinoplasty is important. Prevention, early detection,
and appropriate treatment of intracranial complications will result in fewer catastrophic outcomes. To prevent damage to the skull
base and other cerebral complications, it is necessary that surgeons use a suitable technique, understand appropriate anatomical
information, maintain awareness of possible anatomic variations, and practice gentle manipulation of the ethmoid roof.
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1. Introduction

Septorhinoplasty is one of the most common cosmetic
procedures in Iran. It has traditionally been performed
as an open procedure, working through hemi-transfixion
incisions just caudal to the septum. Mucoperichondrial
flaps are raised bilaterally, and the offending cartilage
and bone are selectively removed (1). Common side ef-
fects of septorhinoplasty include swelling, inflammation,
infection, hemorrhage, hematoma, stricture of the nasal
canal, rhinitis, and damage to nasolacrimal ducts. Com-
mon associated deformities can include a saddle nose or
depressed nose, damage to the nose skin, nasal tip defor-
mity and numbness, olfactory disorders, and perforation
of the nasal septum. In addition to these complications,
there are rare complications that include meningitis, cere-
brospinal fluid (CSF) rhinorrhea, cavernous sinus throm-
bosis, pneumocephalus, subarachnoid hemorrhage, sub-

dural abscess, brain abscess, damage to the cribriform
plate (2, 3), ocular complications, toxic shock syndrome,
post rhinoplasty nasal cysts, and telangiectasias (4).

Although rare, intracranial complications of sep-
torhinoplasty are life threatening, and there are few case
reports on fatal intracranial complications. A review of
the English-language literature showed 7 case reports of
CSF rhinorrhea following septoplasty and 5 case reports
following rhinoplasty. Death related to nasal surgery
is also rare. In India, Alexander et al. (2008) reported
that a healthy 58-year-old woman who underwent nasal
polypectomy, septoplasty, and intranasal endoscopic eth-
moidectomy died 2 days after surgery due to the following
brain injuries: subarachnoid hemorrhage, intraventric-
ular hemorrhage, and hydrocephalous, all related to
damage of the cribriform plate (5). Then in 2013, Aliasghar
Peyvandi and Navid Ahmady Roozbahany from Tehran,
Iran reported a case of a 17-year-old male patient who suf-
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fered a ventricular hemorrhage and hydrocephalous due
to a skull base injury after septoplasty, and died 1 month
later (6). Here, we describe a very rare intracranial compli-
cation after septorhinoplasty, as awareness of these rare
complications can help physicians in prevention, early
detection, and appropriate treatment of life-threatening
complications.

2. Case Presentation

An otherwise healthy 29-year-old woman was admitted
to a limited surgery clinic in Tehran, Iran to repair a nasal
deformity, septal deviation to the left, and narrowing of the
nasal vestibule. In October 2015, she underwent open sep-
torhinoplasty, an osteotomy, and a dorsal graft of 2 layers
of the septum under general anesthesia. She did not report
any preexisting diseases, specific problems, or trauma be-
fore the operation, and her routine pre-operative tests (in-
cluding CBC, PT, PTT, INR, FBS, and Urea) were normal. She
was discharged from the clinic the same day in good gen-
eral condition, but 4 days after surgery she presented to
a private general hospital with headache, drowsiness, and
CSF rhinorrhea. She did not report any trauma in her his-
tory and there was no sign of trauma upon physical exami-
nation. She experienced convulsions and loss of conscious-
ness within the first 12 hours after admission.

The patient underwent a spiral brain CT scan with-
out contrast that demonstrated cerebral edema, an intra-
parenchymal hematoma in left frontal lobe, and pneumo-
cephalus on the surface of both frontal lobes. Moreover,
there was also increased opacity and increased air fluid
levels in the paranasal sinuses. Upon angiography of the
carotid artery, a 2 × 3 mm saccular aneurysm of the left
ophthalmic artery was found. The patient received medi-
cal treatment, but died 10 days after rhinoplasty.

On autopsy, no lacerations or bruises on the head or
face were observed. The brain autopsy showed no bleed-
ing under the skin of the scalp or between muscles. The
brain tissue was looser and softer than normal, edematous,
and congested. A brain contusion of about 4 × 4 cm was
seen in the right temporal lobe, and about 20 cc of blood
clots were observed in the right lateral ventricle (Figure
1), as well as 5 cc epidural hematomas as clots in the an-
terior of the right petrous bone (Figure 2). In the skull
base, a circular fracture was observed at the anterior of
the right petrous bone with a diameter of approximately
5 mm, and the lateral ventricles contained about 100 cc of
amber-colored liquid. Other organs were normal and pul-
monary embolism was not evident.

Upon histopathological inspection, liver tissue slices
appeared normal, pulmonary tissue was minimally ede-
matous, and gastric erosion was found in the stomach.

Figure 1. Blood Clots in the Ventricle

Figure 2. Epidural Hematoma in the Anterior of Right Petrous Bone

Brain tissue slices demonstrated diffuse vital hemorrhage,
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neuronal necrosis was seen in a damaged area, and the
margins of that area were edematous.

The relatives of the deceased patient sued the sur-
geon. The medical commission of medical procedures
determined that the cause of death was skull base in-
juries received during surgery that caused intracranial
hemorrhage and a pseudoaneurysm, which led to eventual
rupture, bleeding, and subsequently caused the patient’s
death.

3. Discussion

As previously mentioned, to date few cases of CSF rhin-
orrhea following septorhinoplasty have been reported. In
our case, the patient had CSF rhinorrhea due to a skull base
fracture.

Rhinorrhea of the CSF following rhinoplasty and endo-
scopic sinus surgery has been reported, but is rare after
septoplasty. It is caused by damage to the skull base dur-
ing nasal surgery.

In 2010, Annabelle and colleagues reported a case in
which the ethmoid plate was broken during septoplasty
and caused CSF rhinorrhea; in fact, the silastic splint
pushed against the right middle turbinate, displaced it,
and created a subtle fracture in the ethmoid plate (7). In
2008, Bilgic et al. reported that a 45-year-old woman from
Istanbul, Turkey underwent rhinoplasty because of septal
deviation and septal perforation. CSF rhinorrhea began 2
days after the operation. A cranial CT image showed a fis-
tula within the anterior cranial fossa. Significant headache
and stiffness of the neck became evident after 6 days.
The patient recovered at the 10-day mark through medical
treatment. In this case, manipulation of the nasal septum
resulted in trauma to the cribriform plate and resulted in
rhinorrhea (8).

The onset of CSF rhinorrhea following septorhino-
plasty may occur following a delay, as in a case report
by Tarkan et al. in 2012 from Adana, Turkey, which de-
scribed a 28-year-old female who experienced CSF rhinor-
rhea 3 weeks after septoplasty (9). In our case study, how-
ever, CSF rhinorrhea occurred 4 days after surgery. In 1983,
Marshall and colleagues performed a study on 10 cadav-
ers, which included both male and female cadavers aged
18 to 64 years old at the time of death. The group observed
that a 3 mm osteotome could easily fracture the floor of
the anterior cranial fossa. Greater force was required to al-
low the osteotome to enter the anterior cranial fossa. How-
ever, a much greater than usual force during a rhinoplasty
surgery is required to create a fracture, because it is un-
likely that the supportive bones at the root of the nose will
break easily (10).

Skull base injury due to rhinoplasty occurs usually at
the lateral lamella, at the junction of cribriform plate, and
the ethmoid labyrinth, because these are very thin areas of
the skull where the dura is stuck strongly (Figure 3). The
wall of the sphenoid anterior sinus is attached to the pos-
terior part of the perpendicular (vertical) plate of the eth-
moid and vomer, which may be damaged during repair of
a deviated septum (11). In the case we reported however,
the fracture was observed in the anterior of the temporal
petrous bone. Because this bone is circular, it is possible
that surgical instruments induced this injury.

Figure 3. Upper View of Ethmoid

Onerci et al. described two cerebral complications of
CSF-rhinorrhea after septoplasty from Ankara, Turkey, and
concluded that rotational movements during the break-
ing and removal of the perpendicular (vertical) plate of the
ethmoid in the posterior nasal septum may lead to dam-
age of the cribriform plate. Manipulation of nasal cartilage
during septoplasty and the subsequent splint placement
may lead to damage at the junction of the upper turbinate
and the cribriform plate. During the lifting of the mu-
coperichondrium septal flap, over-raising the elevator for-
ceps may perforate the cribriform plate (2).

Pneumocephalus was also observed in our case study.
Within our group, Chiari discovered an air bubble inside
the brain at the time of autopsy and Wolf determined that
it was a pneumocephalus. In the case presented by Al Ar-
faj in 2014, a 28-year-old woman presented with headache
to the emergency department 4 days after septorhino-
plasty, with pneumocephalus observed upon CT scan in the
frontal lobe (12), as observed in our case. Guvenc et al. in
Turkey presented a case of tension pneumocephalus with-

Iran Red Crescent Med J. 2017; 19(10):e13905. 3
www.SID.ir

http://ircmj.com
www.SID.ir


Arc
hive

 of
 S

ID

Najari F et al.

out CSF leak 1 month after septoplasty (13).
It is very important to prevent life-threatening cere-

bral complications in septorhinoplasty. To avoid damage
to the skull base and other cerebral complications, it is nec-
essary that surgeons use a suitable technique, understand
appropriate anatomical information, maintain awareness
of possible anatomic variations, and practice gentle ma-
nipulation of the ethmoid roof.

3.1. Limitation of Our Study

We did not have any graphy or brain CT results of the
patient prior to surgery as this was not available in her
medical records.
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