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Evaluation of retina and nerve fiber layers with swept source
optic coherence tomography in inflammatory bowel diseases
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ABSTRACT

Objective: To evaluate ocular involvement in
inflammatory bowel diseases (IBD) with swept source
optical coherence tomography and to determine
whether the detected parameters can be disease

activation criteria.

Methods:
colitis (UC), 32 eyes of 16 patients with Crohn’s Disease

57 eyes of 30 patients with Ulcerative

(CD) and 78 eyes of 53 healthy individuals were included
in our study. Retinal Nerve Fiber thickness (RNFL),
Ganglion cell layer (GCL ++), Central macular thickness
(CMT) and Choroidal thickness (CT) measurements were
done by swept source optical coherence tomography
(SS OCT). Crohn’s Disease Activity Index (CDAI) was also
detected in patients with CD. Blood C reactive protein
(CRP), neutrophil, hemoglobin (HGB), and sedimentation

values were measured in patients with UC and CD.

Results: The mean age was 38.6+8.8 in CD,
42.9+12.2 in UC, and 53.7+12.6 years in the control
group. In CD, RNFL was significantly thicker and GCL
++ significantly thiner when compared with the control
group. CMT values and CDAI values show a statistically

significant negative correlation. There was negative

OZET

Amag: Bu calisma, inflamatuar barsak hastaliklan
(IBH)’1ndaki okiiler tutulumu taranmis kaynakli (swept
source) optik koherens tomografi ile degerlendirmek ve
tespit edilen parametrelerin hastalik aktivasyon kriteri

olup olmadigim belirlemek amaciyla yapildi.

Yontem: Calismamiza llseratif koliti olan 30 hastanin
57 gozl, Crohn hastaligi olan 16 hastamin 32 gozii ve
53 saglikli bireyin 78 gbzii dahil edildi. Retina Sinir
Lifi kalinig1 (RNFL), Ganglion hiicre tabakas1 (GCL++),
Santral makiila kalinligi (CMT) ve Koroid kalinligi (CT)
olcumleri swept source optik koherens tomografi (SS
OCT) ile yapildi. Crohn hastaligi olan hastalarda da
Crohn hastaligi aktivite indeksi (CDAI) tespit edildi.
Crohn hastalig ve ilseratif koliti olan hastalarin kaninda
C reaktif protein (CRP), notrofil, hemoglobin (HGB) ve

sedimantasyon duzeyleri olculdi.

Bulgular: Calisma grubunun yas ortalamasi Crohn
hastaliginda 38.6+8.8, lilseratif kolitte 42.9+12.2 ve kontrol
grubunda 53.7+12.6 yil idi. Crohn hastaliginda RNFL,
kontrol grubuna kiyasla anlamli derecede daha kalin ve
GCL++ anlamli olarak daha ince idi. CMT degerleri ve CDAI

degerleri, istatistiksel olarak anlamli negatif bir korelasyon
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correlation between CT and CDAI levels. UC patients
were not different in RNFL compared to the control
group, but GCL ++ was thin. Superior RNFL was thicker
in patients with UC. There was no difference in CMT
and CT measurements in all groups. The levels of HGB
in the serum were significantly higher in the UC group
than in the CD group. A significant difference was not
detected when the levels of serum CRP, neutrophil, and
sedimentation of the UC group compared with the CD
group.

RNFL and GCL ++

may be determinative for

Conclusion: thickness

measurements ocular

involvement in patients with inflammatory bowel disease.

Key Words: Inflammatory bowel diseases, retinal
nerve fiber layer, ganglion cell layer, optic coherens
tomography

gosterdi. CT ve CDAI seviyeleri arasinda negatif korelasyon
vardi. Ulseratif kolit hastalani RNFL degerleri kontrol
grubuna gore farkli degildi, ancak GCL++ daha ince bulundu.
Ulseratif kolitli hastalarda superior RNFL’nin daha kalin
oldugu saptandi. Tim gruplarda CMT ve CT olciimlerinde
fark yoktu. Ulseratif kolit grubu Crohn hastaligi grubu ile
karsilastinldiginda serum HGB diizeylerinin anlamli olarak
arttig1 goriildii. Ulseratif kolit grubu Crohn hastaligi grubu
ile karsilastinldiginda serum CRP, notrofil ve sedimantasyon

diizeylerinde bir fark saptanmadi.

Sonug: RNFL ve GCL++ kalinlik olcumleri, inflamatuar
barsak hastaligi olan hastalarda okiiler tutulum igin

belirleyici olabilir.

Anahtar Kelimeler: inflamatuar  bagirsak

hastaliklari, retina sinir lifi tabakasi, ganglion hucre

tabakasi, optik koherens tomografi

INTRODUCTION

Inflammatory bowel disease (IBD), including
Crohn’s Disease (CD) and ulcerative colitis (UC), is
considered a systemic disease as it coexists with extra-
intestinal symptoms. Beside joints and skin, the eye is
the third major tissue type prone to immune-mediated
extra intestinal manifestations (1). Extraintestinal
symptoms are the first signs in 10-20% of cases in IBD
(2).

Nearly, 2% to 5% of patients with IBD experience
ocular manifestations. Ocular symptoms have been
reported to be more common in patients with CD
(3.5-6.3%) than in patients with UC (1.6-4.6%) (3).
Episcleritis, scleritis and uveitis are common ocular
findings in inflammatory bowel disease (2). Studies
have reported that posterior segment involvement in
IBD is less than 1%. These patients had optic neuritis
in 4% and cystoid macular edema in 20%. Other rare
complications of the posterior segment are retinal
vasculitis and serous retinal detachment due to
posterior uveitis or posterior skleritis (4).
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The pathophysiology of IBD is uncertain, but
genetics, environment, psychological, microbiological
and immunological factors have been reported to be
influential. The pathophysiology responsible for extra
intestinal involvement is the interaction of allergic and
immune reactions and the accumulation of immune
complexes in extra-intestinal areas (5, 6).

Swept source optic coherens tomography (SS-OCT)
is more useful than spectral domain optical coherence
tomography (OCT) in choroid imaging with deeper
penetration effect. Whether the choroid is thin or
thick it gives information about retinal diseases (7).

We measured central macular thickness (CMT),
choroidal thickness (CT), retinal nerve fibre layer
(RNFL), ganglion cell layer ++ (GCL++ = RNFL+ GCL+
Inner plexiform layer (IPL) ) thickness, and blood
parameters in patients with IBD, considering that it
could also be affected by intraocular inflammation.
We aimed to detect ocular involvement in IBD patients
with SS-OCT.



MATERIAL and METHOD

SBU Ankara Ethic
Committee and Human Ethical Committee approval
(Date: 10.01.2019 and Number: E-18-2439) was
obtained for this study, the tenets of the Declaration

Numune City Hospital

of Helsinki were observed. Written informed consent
was obtained from all patients. This study is a cross-
sectional prospective observational study.

57 eyes of 30 patients with UC, 32 eyes of 16
patients with CD and 78 eyes of 53 healthy individuals
were included in our study.

RNFL, Inferior RNFL (IRNFL), Superior RNFL
(SRNFL), GCL ++ (Ganglion cell layer+ RNFL+Inner
plexiform layer), CMT and subfoveal CT measurements
were done by swept source optical coherence
(DRI
coherence tomography; Topcon, Tokyo, Japan). Blood

tomography Triton swept source optical
C reactive protein (CRP), neutrophil, hemoglobin
(HGB), and sedimentation values were measured in

patients with UC and CD.

Crohn’s Disease Activity Index (CDAI) was also
detected in patients with CD (8).
CDAI scores of less than 150 were considered in

Patients with

remission and included in our study. CD patients in
the asymptomatic remission period were included in
the study.

Patients with IBD were included in the study after
they were found to be in remission by monitoring
their blood CRP, neutrophil, HGB and sedimentation
values.

Table 1. Demographic data of the groups

Patients with spherical equivalent values greater
than + 4.0 diopters, glaucoma, optic neuropathy,
uveitis, retinopathy, ocular trauma and previous
intraocular surgery were excluded. Patients with
neurological and systemic vascular disease were also

excluded from the study.

Ophthalmic examinations of all patients were
performed.

Independent sample T-Test was used for statistical
analysis of the data. Pearson’s chi-square test and
One-way ANOVA test were also used for analysis.
Pearson correlation test was used to evaluate the
relationship between the data. It was considered
statistically significant when p value was less than
0.05.

RESULTS

Demographic data of the groups are shown in
Table 1. The mean age was 38.6+8.8 in CD, 42.9+12.2
in UC, and 53.7+12.6 years in the control group. The
average age of the individuals included in the control
group was found to be statistically significantly higher
than the other groups (p<0.001). Male gender in UC is
significantly higher than other groups (p<0.001).

In CD, RNFL (p=0.02), IRNFL (p=0.02) were

significantly thick and GCL ++ (p<0.001)
significantly thin when compared with the control

was

group. A moderate positive correlation was found
between RNFL values and sedimentation values in
CD patients (r=0.50, p=0.003). IRNFL values had a

Crohn’s disease (n=16) Ulcerative colitis (n=30) Control (n=53)
n % % n % p
Female 13 81.3 36.7 25 64,1
<0,001*
Male 3 18.8 63.3 28 35.9
Mean Age (Year) 38.6+8.8 42.9+12.2 53.7+12.6 <0,001*
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high positive correlation with sedimentation value
(r=0.77, p<0.001). It also shows moderate correlation
with CRP value (r=0.53, p=0.002). There was a
negative correlation between CMT and CDAI values
(r=-0.61, p=0.01). Moderately negative correlation
was found between CMT and sedimentation (r=-
0.57, p=0.001), CRP (r=-0.52, p=0.002) values. There
was statistifically significant negative correlation
between CT and CDAI levels (r=-0.64, p=0.008).

UC patients were not particularly dissimilar in
RNFL compared to the control group.

The SRNFL value of UC patients included in the
study was higher than the control group (p<0.001).
IRNFL and GCL++ values of these patients were lower
(p<0.05). There was a weak negative correlation

Table 2. The parameters determined in the OCT

between SNRFL and neutrophil values of UC patients
(r=-0.27, p=0.04).

When UC and Crohn’s patients were compared
with the control group, there was no difference in
CMT and CT measurements (p>0.005). The parameters
determined in the OCT are reported in Table 2.

The average CDAI of Crohn’s patients is
79.0£50.26. Crohn’s patients in the asymptomatic
remission period were included in the study.

The levels of HGB in the serum were remarkably
higher in the UC group than in the CD group. A
significant difference was not detected when the
levels of serum CRP, neutrophil, and sedimentation
of the UC group compared with the CD group. Blood
tests of individuals with IBD are shown in Table 3.

Crohn’s disease Ulcerative colitis Control group p

RNFL 114.72+10.65 111.378.61 109.22+11.15 0.02*
SNRFL 137.25+18.79 143.37+16.79 132.47+17.92 0.001**

0.02***
IRNFL 152.28+19.53 133.21£13.75 142.49+19.03

0.071****
CMT 236.84+20.79 238.30+20.19 246.24+30.87 p>0.05
CcT 328.59+54.95 329.91+72.29 310.67+60.45 p>0.05
GCL++ 38.19+19.54 34.32+13.51 62.57+18.64 0.0071 ****

*In Crohn’s Disease, RNFL was significantly thicker when compared with the control group.

** In Ulcerative colitis patients, SRNFL was significantly thicker when compared with the control group.

*** |RNFL was significantly thicker in Crohn’s Disease when compared the patients with Ulserative colitis and control group.

**** |RNFL was significantly thiner in the patients with ulcerative colitis when compared the control group.

% GCL++ was significantly thiner in the patients with ulcerative colitis and Crohn’s Disease when compared the control group.

Table 3. Blood tests of individuals with IBD

Crohn’s disease Ulcerative colitis p
Sedimentation 22.31£19.20 22.75+22.88 0.180
CRP 6.00+10.98 7.45+10.45 0.479
Neutrophil 5.13+1.80 5.32+3.13 0.268
HGB 12.76+1.27 13.14+2.21 <0,001*

*HGB levels were significantly higher in the patients with ulcerative colitis when compared the Crohn’s Disease group.
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DISCUSSION and CONCLUSION

In this study; GCL++ was observably thiner in the
patients with UC and CD when compared the control
group. We detected RNFL and IRNFL were relevantly
thicker in CD, when compared with the control group.
RNFL measurement was higher in patients with UC,
but it was not significant. We evaluated that SRNFL
values of UC patients were higher than the control
group. In addition, patients with UC had lower IRNFL
values.

Initial degenerative changes in the retina and
optic nerve are asymptomatic and cannot be detected
by diagnostic tests such as visual field. Measurement
of GCL and RNFL thicknesses at early stages with OCT
is important in reaching early diagnosis. According to
information from the glaucoma continuum table, the
first affected is GCL, then the RNFL is affected (9).

Optic neuropathy and optic neuritis are also seen
in IBD (4). In optic neuropathy, edema and edema-
related thickening are not observed in GCL. After
neuronal cell death, thinning of GCL due to atrophy
is detected. In the onset of optic neuritis, even if
the optic nerve is clinically normal, thickening of
RNFL is observed. Thinning in GCL is detected in 1
month. For this reason, the GCL measurement gives
more information than the RNFL measurement. RNFL
measurements in the first 2 months are thick due to
edema and do not show axonal loss. RNFL thickness
typically stabilizes by 6 months (10).

RNFL thinning was also detected in OCT
measurements performed in neurodegenerative
diseases such as Alzeimer’s and Parkinson Disease.
In Multiple Sclerosis (MS), nerve damage occurs
along with inflammatory and neurodegenerative
mechanisms. Thinning in RNFL and GCL is also
reported in MS Disease (10).

Optic nerve damage in IBD can be due to ischemia

inflammation. Neuroretinitis, papillitis, optic
(demyelinating) neuritis or ischemic optic neuropathy
can be seen in IBD. In addition, optic nerve damage
due to intracranial hypertension may occur in IBD (11).

and

Neurological manifestations are more common
than predicted in IBD. Thrombotic complications of
the central nervous system are common in patients
with IBD. MS Disease also can be detected in patients
with IBD (12).

Therefore, it is useful to follow patients with
IBD at regular intervals with OCT. Complications
affecting the ocular and central nervous system can
be detected at an early stage by monitoring GCL and
RNFL in IBD.

Onal et al. found that there was no significant
change in CT in IBD, but there was a significant
correlation between CDAlI and CT (13). He and
colleagues found that the choroidal thickness
increased in IBD, and they thought it was a
determining marker for IBD (14). In our study, we did
not find a remarkable difference in CT thickness in
patients with IBD. Another important point is that
although we did not find any difference in choroid
thickness in IBD, but there was a correlation between
CDAI ratio and CT in patients with CD.

In IBD patients, blood sedimentation, CRP,
neutrophil, HGB values were examined to evaluate
disease activity and severity. Patients with IBD were
included in the study after they were found to be in
remission by monitoring their blood CRP, neutrophil,
HGB and sedimentation values. Correlations between
OCT parameters and blood values mearured in IBD
patients indicate ocular involvement.

One of the common ocular pathologies in IBD is
uveitis (0.05%-3.5%). Macular edema in patients with
uveitis causes decreased visual acuity. OCT is the most
effective noninvasive method used in the diagnosis
and follow-up of macular edema (15-17). In our study,
there was no difference between CMT and the control
group for CMT. This may be due to the absence of
active uveitis in our patients with IBD.

In conclusion: In our study, we found that RNFL
and GCL ++ were affected in IBD patients with the
swept source OCT. We think that RNFL and GCL ++
measurements are useful in early detection of ocular
and central nervous system involvement in IBD. The
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high mean age of the control group and the excess
of male patients in UC patients caused our study to
be limited. Ocular involvement should be kept in
mind in IBD and patients should undergo ophthalmic

ETHICS COMITTEE APPROVAL

examination at regular intervals. Further research
is needed to declare that OCT findings are useful in
diagnosing and follow-up of IBD.

* The study was approved by SBU Ankara Numune City Hospital Ethic Committee and Human Ethical Committee (Date:

10.01.2019 and Number: E-18-2439).
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