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Results/Discussions

Morphometric Analysis of the Superior Ophthalmic Vein: A Cadaveric Study

The superior ophthalmic vein (SOV) is the main 
vein draining the orbit,  including the eye (Fig. 1a). 
This vein is used to approach the cavernous sinus 
during neurosurgery (Fig 1b). Changes of the SOV 
can be an accidental finding during an ultrasound 
eye examination unrelated to the vein itself (1) or 
CT scans of paranasal sinuses (2).

Introduction

The dilation of SOV has been drawing physicians' 
attention due to its significance in the early 
diagnosis of diseases affecting brain vessels (3) (4) 
(5). Previous investigations of diameter of SOV were 
done on random patients and usually only one 
segment of SOV was measured (2) (6). As a result, 
the diameter observed by scientists varies from 0.5 
mm to 5 mm (7), quite a broad range for a vein 
which is only 30 mm in length!  Our research 
focuses on developing objective criteria for the 
recognition of the dilated vein as early as possible. 
For this reason, 

1) We selected cadavers without risk factors for
SOV dilation

2) We measured diameter in 6 to 9 different
segments of each SOV

3) We looked for statistical correlations between
the SOV diameter, length, cadavers’ age, and
thickness of the tunics

4) By examining the course of SOVs, we observed
an unreported morphological pattern of the SOV. 

Figure 1 (a) Diagram of venous drainage of right orbit. SOV is 
highlighted in yellow. (b) Diagram illustrating canula entering 
the SOV to reach cavernous sinus.
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Materials and Methods

Figure 2 (a) Inferior view of 
the brain. Diagram of cerebral, 
basilar, and vertebral arteries 
that were examined. (b) 
Forceps on the top left point 
to the right anterior cerebral 
artery. Two forceps reflected 
the temporal lobes to expose 
both middle cerebral arteries. 
Vessels have no signs of 
malformation.

(b)

Anterior aspect

1.Seven formalin-preserved human cadavers (mean age 80.8 ± 18 years) 
without risk factors for SOV dilation were selected. Face and brain vessels 
were examined on subject of absence of vascular malformation or 
carotid-cavernous fistula.

2. Fourteen orbits were dissected. Orbital roof was removed to expose 
and measure SOVs. The veins were photographed for further analysis: 

Figure 3.
Superior view of 

both orbits. Optic 
nerves (1) forming 
optic chiasma (2) 
are seen in the 
middle.  SOVs are 
highlighted. 
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3. SOVs were removed, the length, diameter, and branching pattern were 
documented:

Figure 5 (a) 
Photo of 
anterior 
segment of the 
SOV next to 
ruler calibrated 
to 1 mm. (b) 
Photo of right 
SOV.
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•A linear regression (α=0.05) found a significant relationship between average diameter measured from 
regular and histological veins’ images (p=0.00338, adjusted R2=0.3534, n=20) (Fig. 7a). The equation of the 
line could help determine morphometrical parameters based on histological data. 

• A linear regression (α=0.05) found a significant relationship between luminal and external diameter of the 
SOV (p=<0.0001, Adjusted r2=0.8496, n=13) (Fig. 7b).

• On average, the tunica media accounted for 29% of the total wall thickness while the tunica adventitia 
constituted 66%. It is consistent with previous studies indicated a thicker tunica adventitia in veins.  The 
quantitative ratio of  thickness of the tunica adventitia and tunica media has not been previously reported. 

While the thickness of tunics itself does not affect SOV diameter, the percentage of the total wall made up of 
the tunica adventitia was inversely proportional to the diameter of the SOV (Figure 7c). A linear regression 
(α=0.05) found this was a significant relationship (p=<0.0001, Adjusted r2=0.7446, n=13).
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•The variability of the SOV diameter observed in was less than previously reported (mean diameter was 
2.063 ± 0.712 mm). By selecting cadavers without risk factors for SOV dilation, we were able to narrow a 
broad range of normal SOV diameter noted earlier.

•The most significant finding was a previously unreported variation of the SOV. Branches of the ophthalmic 
veins typically converge posteriorly (Fig. 1, 4 a). We observed branching of the SOV on its exit point from 
the orbit (Fig. 4 b, c). While two medial branches drained into the cavernous sinus, the lateral branch 
entered the pterygoid sinus.

Figure 4 (a) Base of the skull (from 
above). The medial ophthalmic vein 
(blue) and SOV (green) are picked up 
by a probe on the right. Lacrimal 
branch of SOV is picked up by a probe 
on the left. (b) Right SOV (in green) 
branches on its exit point from the 
orbit. (c) Enlarged view of the same 
vein. 3 branches are picked by a probe.  (a)
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Conclusions

•The mean SOV diameter obtained in this 
research could serve as a diagnostic tool 
to recognize SOV dilation.

•An unreported variation of SOV may 
have implications in neurosurgery, 
particularly when using this vein to 
operate on important brain structures 
such as the cavernous sinus (Fig. 1b).

•Data on thickness of SOV tunics will 
contribute to better understanding of 
pathogenesis of ophthalmic veins, and 
we will continue our research in this 
direction. 
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Figure 6. Histology slides of 
cross section of SOV, (H & 
E staining) (a) (x 100) Total 
wall thickness. (b) Diagram 
of SOV cross section 
illustrates calculations. (c) 
(x 100) Tunica media and 
adventitia thickness 
measurements. 

4. Samples from anterior, middle, and posterior segments of the SOV 
were collected for H&E staining. Tunics of SOV were measured under 
the LEICA EZ4HO microscope using LAS EZ Ink software.
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