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SUMMARY

Introduction Sellar and parasellar region lesions, such as pituitary adenoma, often lead to the
compression of the optic chiasm. Consequentialy, visual field (VF) defects and loss of visual acuity
are common complaints in these patients. The aim of this report is to evaluate if optical coherence
tomography, measuring retinal nerve fibre layer (RNFL) and ganglion cell complex thickness (GCC), offers
a reliable prediction of visual outcome in patients with chronic chiasmal compression from a pituitary
macroadenoma.

Case outline We present a case of chronic chiasmal compression from a pituitary macroadenoma with
an initial binocular VF defect and low values of optical coherence tomography parameters binocularly.
The average value of RNFL on the right eye pre/postoperatively was 48/79 pm, while on the left eye it
was 56/63 um. The average value of GCC pre/postoperatively was 47/46 microns on the right and 45/46
microns on the left eye. Six weeks after surgical optochiasmal decompression, macular GCC on both eyes
and RNFL on the left eye remained largely unchanged, while RNFL of the right eye exhibited increases
in thickness, as the postoperative consequence of the removal of the conduction block. Neither VF nor
visual acuity showed postoperative improvement.

Conclusion Irreversible damage to the GCC and RNFL by longstanding compression results in poor
visual outcome after surgery. Ganglion cell layer of the macula is a more accurate and reliable indicator
of postoperative visual outcome.

Keywords: optical coherence tomography; macular ganglion cell layer; peripapillary retinal nerve fiber

layer; visual outcome; suprasellar mass

INTRODUCTION

Compressive optical neuropathies are among
the most important anterior optical pathways
diseases that can lead to severe impairment of
visual function. Compressive optic neuropa-
thy is a group of diseases caused by mechani-
cal comperssion of retinal ganglion cell (RGC)
axons of the optic nerve. Chiasmal lesions may
be caused by pituitary adenoma, craniopharyn-
gioma, meningioma, cysts, and aneurysm.

Surgical removal of the lesions is an impor-
tant aspect of clinical management. One of the
primary indications for surgical management
of chiasmal compression is the progressive loss
of visual function. Surgical treatment enables
decompression of the optochiasmatic complex,
prevents further visual function deterioration,
and enables visual acuity (VA) improvement
at the same time. Visual recovery after surgical
tretment of the chiasmal compression occurs
in stages, with the removal of the conduction
block, followed by secondary remyelination and
restoration of the axoplasmic flow over months
to years [1].

Pituitary adenoma is the most common
anterior optical pathways’ disease. As a con-
sequence, visual impairment, including visual
field (VF) defects and loss of VA, is a common
complaint [2, 3].

Several predictors for the improvement of
visual function after decompression of the an-
terior visual pathway have been studied, includ-
ing duration of symptoms, age, preoperative
VA, tumor size, optic disc pallor, funduscopic
appearance of the retinal nerve fiber layer
(RNFL), with coflicing results [3-6].

With the development of optical coherence
tomography (OCT), more objective mea-
surements of optic nerve damage and more
objective prediction of visual outcome after
treatment of pituitary adenomas have become
available [7-19].

The aim of this report is to evaluate if OCT
offers a reliable prediction of visual outcome in
a case of chronic chiasmal compression from
a pituitary macroadenoma. We used objec-
tive parameters of the thickness of the RNFL
and the thickness of the ganglion cell complex
(GCO).

CASE REPORT

A 65-year-old woman presented with an eight-
month-long history of malaise, weakness, fron-
tal headaches, and blurred vision in both of her
eyes. Complete neuro-ophthalmic examination,
including the VA test (Snellen charts), color vi-
sion test, VF analysis (Humphrey field analyzer;
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Carl Zeiss Meditec Inc., Dublin, CA, USA), full field 120
point suprathreshold test, ocular motility test, dilated ste-
reoscopic fundus examination, and OCT measurements of
the RNFL and the macular ganglion cell-inner plexiform
layer (GCIPL) thickness, was done.

OCT imaging was conducted after pupil dilation (ad-
ministration of 1% tropicamide eye drops), using the
Cirrus OCT (OCT-3, OCT software version 6.0; Carl
Zeiss Meditec Inc., Dublin, CA, USA). RNFL Optic Disc
Cube 200 x 200 and Macular Cube 512 x 128 scan proto-
cols were used. The ganglion cell analysis algorithm was
used to determine macular GCIPL thickness within the
14.13 mm?” elliptical annulus area centred on the fovea.
Six sectoral (superior, superonasal, inferonasal, inferior,
inferotemporal, and superotemporal) GCIPL thickness
values were used for analysis. The Cirrus SD-OCT algo-
rithm calculated the peripapillary RNFL thickness at each
point on the circle of 3.14 mm? centered on the optic disc.
Four-quadrant (superior, nasal, inferior, and temporal)
RNFL thicknesses were used for analysis.

The patient had normal ocular position and motility
with pupils of equal sizes. Dilated fundus examination
revealed atrophic optic nerve head in the right eye and
subatrophic optic nerve head in the left eye.

On examination, the patiet’s VA (Snellen) was 0.03 in
the right eye and 0.6 in the left eye, and there was a mild
right relative afferent pupillary defect and red desaturation
in the right eye.

VF testing demonstrated preservation of the central
30° in the nasal half of the left VF and total VF loss in the
right eye.

Due to the concern of a chiasmal le-
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Table 1. Thickness of the retinal nerve fiber layer [um]

Preoperative Postoperative

Parameter - -
righteye | lefteye | righteye | lefteye

Average thickness 48 55 79 53
Superior quadrant 50 65 66 64
Inferior quadrant 47 65 73 63
Nasal quadrant 51 48 117 44
Temporal quadrant 44 42 60 42

Figure 1. Nuclear magnetic resonance scan of the endocranium with
optochyasmal compression

Table 2. Thickness of the macular ganglion cell layer [um]

Preoperative Postoperative

Parameter - -
righteye | lefteye |righteye | lefteye

Average thickness 47 45 46 46
Superior sector 49 44 47 44
Inferior sector 47 44 48 41
Superonasal sector 46 42 45 47
Inferonasal sector 48 40 44 42
Superotemporal sector 42 50 44 49
Inferotemporal sector 45 52 45 52

sion, magnetic resonance imaging of the
endocranium was performed and revealed
a pituitary macroadenoma measuring
28 x 37 x 36 mm. The tumour extended
supra, para, and infrasellary and throughout
both cavernous sinuses, with pronounced
compressive effect on the prechiasmal part
of both optic nerves and the chiasma itself
(Figure 1).

Additionally, there were multiple endo-
crinological disorders observed, including
dropout of thyroid, adrenocorticotropic,
somatotropic, and gonadotropic function.
Patohystologic examination confirmed the
case of gonadotropic adenoma, a neuroen-
docrine hypophyseal tumour.

Neurosurgical treatment involved subto-
tal tumor resection.

OCT showed pronounced thinning of
RNFL (Table 1, Figure 1) and macular GCC
binocularly (Table 2, Figure 4).

Nuclear magnetic resonance examination
six weeks after surgical treatment revealed
a larger residual lesion in the right sellar re-
gion and within the right cavernous sinus,
with minimal growth of the tumor inside
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Figure 2. Preoperative retinal nerve fibre layer (RTNL) thickness
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All procedures performed in this report
were in accordance with the ethical stan-
dards of the 1964 Declaration of Helsinki
and its later amendments or comparable
ethical standards. Written consent to ana-
lyze and publish all shown material was ob-
tained from the patient and the approval for
the study was given by Ethics Committee of
the Eye Clinic, Clinical Centre of Vojvodina.

DISCUSSION

Tumors of the sellar, suprasellar, and para-
sellar region, which compose 30% of all
intracranial tumors according to multiple
authors, are a complex neurosurgical prob-
lem even today. This is mainly the conse-
quence of their close anatomical relations
with the vital structures of this region - the
internal carotid artery and its branches, the
hypothalamus, the infundibulum and the
pituitary gland, with the optic nerves and
their chiasma.

Individual variations of the chiasmal po-
sition and the inclination of its oblique plain
determine the duration of the “quiet stage”
of the growth of pituitary adenoma needed

Figure 3. Postoperative retinal nerve fibre layer (RNFL) thickness

for the deterioration of the visual function.
The gradual, slow decline of the visual func-
tion, headaches, a mild endocrine disorder
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result in the late physician involvement,
with already enlarged tumors of uncertain
prognosis for visual recovery.

In recent years, it has been established
that patients who have an objectively mea-
surable RNFL loss and the loss of retinal
GCC at the time of surgery for chiasmal
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Figure 4. Preoperative ganglion cell complex thickness

GCL - ganglion cell layer; IPL - inner plexiform layer

compressive lesions are less likely to have
recovery of VA or VF after surgery [9-16].
Thinner preoperative RNFL and macular
GCC thickness were found to be associ-
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This also supports the notion that preserved
OCT RNFL and macular GCC thickness
confer a good visual outcome.

In this case, chronic chiasmal compres-
|| sion caused not only a conduction block but
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also a significant atrophy of the RGC, con-

Figure 5. Postoperative ganglion cell complex thickness

GCL - ganglion cell layer; IPL - inner plexiform layer

unchanged. OCT parameters - macular GCC on both
eyes and RNFL thickness of the left eye remained largely
decreased, as on initial presentation, while RNFL showed
signs of improvement as the consequence of postoperative
removal of the conduction block (Figures 3 and 5). The
VF defect was unchanged binocularly (Figures 6 and 7).
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firmed with OCT parameters that remained

mostly decreased.
Although our study’s follow up period
was only eight weeks, the results proved to
be comparable with the findings of Danesh—Meyer et al.
[11], which, in a series of 40 cases with chiasmatic com-
pressive lesions, with OCT and VF analysis, showed that
pre- and post-decompression treatment in patients with
thin RNFL did not demonstrate significant improvement
in VA and VE Min et al. [5], Zhang et al. [15], as well as Lee
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Figure 6. Full-field 120 point perimetry test of the left eye preopera-
tively

etal. [16] found with preoperative and postoperative RNFL
thickness analysis that eyes with visual defects but normal
preoperative RNFL thickness showed a significantly greater
improvement in postoperative visual function than those
with thin preoperative RNFL thickness. Similarly, Jacob
et al. [6] demonstrated that circumpapillary RNFL thin-
ning measured by OCT decreased the patient’s chances of
recovery of initial VF defect three months after treatment.

Some researchers also explored the predictive value of
RNFL thicknesses in different quadrants [2, 6, 15, 17, 20].
Chiasmal compression is well-known to cause more thin-
ning of the nasal and temporal sectors of the peripapil-
lary RNFL thickness, and predominantly nasal hemiretina
thinning of macular GCC, something we were not able to
confirm in our patient due to extreme thinning of RNFL
and GCL in all sectors [2, 17, 20].

While the majority of the research has focused on mea-
suring the peripapillary RNFL, recent data suggest the gan-
glion cell layer - inner plexiform layer of the macula may
be a more accurate and reliable biomarker of vision [6,
7,8, 10, 12, 15, 17, 18]. According to numerous authors,
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Figure 7. Full-field 120 point perimetry test of the left eye postop-
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GCC thinning, found in our patient as well, remaines rela-
tively unchanged before and after decompression [17-20].
Consequently, patients with GCC loss before decompres-
sion had decreased chances of recovery of postoperative
VE, the fact we can agree based on the postoperative VF
in our patient [17-20].

RNFL and GCC thickness measured by OCT have been
identified as useful prognostic indicators in the preopera-
tive assessment of chiasmal compression and became an
important aspect of the pre-treatment evaluation of pitu-
itary tumors. OCT analysis may be an objective method to
diagnose and follow patients with chiasmal lesions.

In the patient from our report, chronic chiasmal com-
pression led to pronounced axonal damage, manifested in
significant RNFL and GCC thinning and poor postopera-
tive recovery of visual function. Ganglion cell layer of the
macula proved to be a more accurate and reliable indicator
of postoperative visual outcome.
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MporHocTUYKa BpeAHOCT ONTUYKE KOXePeHTHe Tomorpaduje Kog XpOHUUHe

XujasmanHe Komnpecuje

[JlecaHka pkosuh, Coduja lasmposuh, CaBa bapuwinh, Hukona babuh, CeetnaHa MasuH
KnuHuukn uenTap BojsoguHe, Knuhika 3a ouHe 6onectu, Hosu Cag, Cpbuja;

YHuBep3uteT y HoBom Cagy, MeguuuHckn dakyntet, Hosn Cag, Cp6uja

CAXETAK

YBop CynpacenapHe eKcnaH3vBHe fie3nje, Kao LUTO Cy MaKpo-
apeHomm xunoduse, NPUTUCKOM Ha OMTUYKY XWja3My JOBOAE
[0 Najia BUAHe OLUTPVHE 1 UCMaja y BUAHOM Nosby Hajuelhe Ha
06a oka. [laHac ce ynoTpe6om onTnYKe KOXEPEHTHE TOMOrpa-
duje mory yTBpANTU CcTeneH owTtehera 1 MoryhHOCT noctone-
paTyBHOr No6osbluatba BUAHE GyHKLMje.

Linmb papa je Aa ce Kpo3 npukas 60necHrKa ca MakpoageHOMOM
Xunodmse 1 XPOHUYHOM KOMMPECKjOM OMTUYKE X1jasme ncnuTa
fia In MepetrbeM feb/buHe Cloja HEPBHUX BNakaHa peTuHe 1
MaKynapHOF c/oja raHrmmjckux hennja onTMYKOM KOXepPEeHT-
HOM TomMorpadujom goburjamo 06jeKTUBHY U peasiHy NPOoLeHy
MoCTonepaTUBHOT CTakba BUAHE GyHKLYje.

Mpukas 6onecHnka Mprkasanu cMo 6onecHWKa ca Makpoage-
HOMOM XVMOpU3€e U XPOHUYHOM KOMMPECUjOM OMTUYKE X1jasme
ca VHULWjanHMmM 6MHOKYNapHIM 1CNazoM BUGHOT NoJba, NafiomM
B/JHE OLUTPUHE 1 BEOMA HUCKUM BPEAHOCTVIMA AebIbrHE Cloja
HEPBHWX BflakaHa PeTVHE N MaKynapHOT C/1oja raHrmujckux he-
nwja Ha o6a oka. Cpearba BpeAHOCT AebbuHe Coja HepPBHYX
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B/lakaHa peTuHe NpeonepaTnBHO/NOCTONEPTUBHO Ha AECHOM
OKy M3HOCKNa je 48/79 MUKPOHa, a Ha NeBoM 56/6 MUKPOHa.
Cpegtba BPeAHOCT AebIbriHe MaKyapHOT C/10ja FaHMINjCKUX
henwja npeonepatnBHO/NocTonepaTBHO 6Una je Ha AeCHOM
oKy 47/46, a Ha neBoM 45/46 MMKpoHa. BugHo nosbe Ha oba
OKa He MoKasyje NocTonepaTviBHO NObObLUaHE, KAao HY BUAHA
OLTPMHa.

3aK/byyaK Y 0BOM Ciyyajy n3paxeHo olwTehere raHmmnjckux
henwvja makyne n HepBHUX BlakaHa ONTUYKOT HEPBA YCNeA
XPOHUYHE KoMnpecuje NoTBPhHeHO je mapameTpumMa OnTUUKe
KoXepeHTHe Tomorpaduje — cnojem HepBHUX BlakaHa PeTUHe 1
MaKynapH1M cnojem raHrvjckux henuja. [lebmbriHa MakynapHor
cioja raHrnmjckux henmja 'y ogHocy Ha febsbrHy Croja HepBHUX
BflakaHa PeTUHe je 60sby MOKa3aTesb MOryhHOCTM nocTonepa-
TUBHOT NoOOJbLLIaba BUAHE GYHKLNje.

KmbyuHe peun: onTumuka KoxepeHTHa Tomorpaduja; cnoj raH-
rnvjckux henvja makyne; Cioj peTmHaaHUX HEPBHUX BlakaHa;
1CXop BuAHe GyHKLMje; cynpacenapHu Tymop
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