
Corresponding author: Daniel Lupoi, MD, Assistant Professor, ENT&HNS Department, “Sfanta Maria” Hospital, 37-39 Ion Mihalache 
Blv., District 1, Bucharest, Romania
e-mail: daniel.lupoi@yahoo.com

Some of the most feared risks of endoscopic 
sinus surgery are bleeding and damage to 
adjacent sinus areas. A good surgeon is 

one who knows very well the anatomic landmarks 
he operates and the possible complications that 
may occur.

Until the introduction of endoscopic sinus sur-
gery (in 1978, by Messerklinger1), it was said that 
classical ethmoidectomy is the easiest way to kill a 
patient2. Ethmoidectomy under endoscopic control 
remained the surgical procedure with the highest 
risks3. I chosed to write a few words about the roof 
of the ethmoid because there is some confusion 
about how to determine the depth of the olfactory 
fossa. This can be a factor of medical errors like 
skull base damage with CSF leak or worse, intracra-
nial mistake surgery (intracranial using of the mi-
crodebrider). To illustrate this, I performed a little 
exercise. I searched on the Google search engine 
for the words “keros ethmoid” and the first results 
belong to a website radiopedia.org (it is the largest 
free radiology resource in the world with over 
37,233 patient cases and over 14,082 collaborative 
articles on radiology-related topics). In the article 
about the Keros classification, the CT examination 
(Figure 1) is misinterpreted – the lateral lamella 
shown in the image being the lateral lamella is actu-
ally part of the fovea ethmoidalis; so, the olfactory 
fossa is not correctly measured. Also, in the paper 
“Anatomical variants of the ethmoid bone on multi-
detector CT” by Daniele Gibelli et al., Figure 19 is 
incorrectly measured to determine the depth of the 
olfactory fossa4. These are some random examples 
to point that, even in the scientific environment, 
there is confusing information regarding the olfac-
tory groove and the Keros classification.

Therefore, in order to remind ourselves, the 
limits of the olfactory fossa are pointed below: me-
dial – crista galli, inferior – cribriform plate of the 
ethmoid and lateral – lateral lamella of the eth-
moid (Figure 2).

Reda Kamel estimates that the thickness of the 
lateral lamella is on average abouit 0.2 mm, com-
pared to the ethmoidalis fovea, which is 0.5 mm 
and has heigher density and strength5. At the level 
of the lateral lamella, the most frequent iatrogenic 
traumas occur. It is important to measure the lat-
eral lamella because, depending on its height, 
there are three Keros degreea: degree I (depth of 
1 – 3 mm); grade II (depth of 4 – 7 mm); grade III 
(dept of 8 – 16 mm)6.

There is controversy regarding the prevalence of 
the three degrees. Some studies, such as those pub-
lished by Paber et al. and Solares et al., indicated 
that the most common is grade I7,8. Other authors, 
such as Souza et al. and Sarmad et al., noted that 
the most common degree is Keros II9. All these 
studies have in common that the third Keros de-
gree is the least common. Patients with this degree 
have the highest risk of complications (CSF fistu-
las, meningitis, cranial hemorrhage, abscesses or 
neurological deficits)10,11.

There is also an asymmetry between the olfac-
tory fossa on the left side and the one on the right. 
In their study, Ashok and Santosh found an asym-
metry between the two olfactory fossae in 23% of 
patients, with the right side averaging 5.43 mm and 
the left 4.98 mm11. This data is supported by other 
authors such as Lebowitz, Nair, Ali12-14. It important 
to know this because the most frequent errors 
occur in the right side11.

According to the study published by Tung-Wei-
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Chou et al. per 997 patients, there is a direct rela-
tionship between the experience of the ENT 
doctor and the probability of iatrogenic maneuver 
(a resident doctor has a risk of 12.67% vs. an expe-
rienced doctor who has a risk of only 2.4%)15. 

In conclusion, to minimize the risks of surgery, 
The Royal College of Surgeons of Edinburgh made 
several recommendations – a doctor must check 
some points: experience of at least 100 rhinosi-
nusal endoscopic examinations before his first op-
eration; attend courses that allow hand-on surgery; 
study well preoperatively the rhinosinusal CT 
exam; to obtain the help of a well-skilled doctor 
during his first surgeries; follow the patient postop-
eratively16. It is very important to perform the 
Keros classification preoperatively in order to 
avoid iatrogenic procedures at the level of the skull 
base, considering the fact that it is possible that the 
olfactory fossa on the right side is deeper than the 
one on the left side.
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Figure 2.  Schematic representation of the olfactory fossa.
Figure 1.  Mismeasurement of the lateral lamella. Case courtesy of Dr Mark 
Holland, Radiopaedia.org, rID: 19115.




