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Abstract

Background: Ulcerative Colitis (UC) is a chronic relapsing Inflammatory Bowel Disease. The Geboes score (GS)
is histologic grading system which evaluates all aspects of mucosal injury seen in UC. This study was designed
to assess histological activity in patients with UC and to identify patients who were at risk of relapse.
Methods: This is a retrospective study done in Department of Pathology, S.Nijalingappa Medical College,
Bagalkot, Karnataka. All the cases diagnosed on histopathology as Ulcerative Colitis were included in the study.
Biopsies were retrieved and sections stained with hematoxylin and eosin (H and E) were reviewed. Various
histological parameters as per Geboes Score were studied. They were graded as per criteria proposed by
Geboes. The data collected was analysed using Microsoft Excel and results were tabulated in numbers and
percentages.
Results: Out of 34 cases, there were 14 cases with Geboes Score less than 3.1 which were categorised as
Ulcerative colitis with no active histological inflammation. There were 20 cases (58.82%) of Ulcerative colitis
with active histological inflammation. There were 10 cases (29.41%) with GS score of Grade 5.1 to 5.4 which
indicates that there is high risk of relapse in these cases.
Conclusion: Histologic activity assessment by Geboes Score is definitely beneficial if used in routine reporting of
Ulcerative colitis for therapeutic monitoring and treatment modifications in these patients to prevent relapses.
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Introduction
Ulcerative Colitis (UC) is a chronic relapsing
Inflammatory Bowel Disease. It is characterized by
erythema, loss of vascular pattern, friability of mucosa
and/or ulceration. On endoscopy there is involvement
of predominantly distal colon in a continuous
pattern. Histopathology examination shows mucosal
ulceration, basal plamacytosis, villiform or polypoidal
surface, abnormalities of crypt architecture with loss
of goblet cells. The final diagnosis of ulcerative colitis
requires correlation between clinical, endoscopic
and histological features. In India the incidence of
ulcerative colitis is 6.02 per 100,000 population per
year.[1]
A precise diagnosis of UC is of paramount
importance for appropriate treatment. The

diagnosis of this disease requires a multidisciplinary
approach. Histologic examination has been shown
that treatment can be altered by the microscopic
diagnostic features and signs of disease activity.
Residual microscopic acute inflammation in patients
is indicator that they are more likely to have relapse[2].
The Geboes score (GS) is histologic grading system
which evaluates all aspects of mucosal injury seen
in UC including crypt architecture, lamina propria
chronic inflammation, lamina propria eosinophils,
lamina propria neutrophils, intraepithelial neutrophils,
crypt destruction and surface epithelial injury. The
Geboes score has 6 grades: 0, structural change only;
1, chronic inflammation; 2, lamina propria eosinophils
/ neutrophils; 3, neutrophils in epithelium; 4, crypt
destruction; and 5, erosions or ulcers.[2] Around 20% of
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patients are refractory to therapy and require surgery
for ulcerative colitis. There are around 30 histologic
scoring systems in UC which have been described.[3]
The purpose of our study was to evaluate a Geboes
Score index for UC based on different grades of
activity. To our knowledge, there is limited data
available; therefore this study was designed to assess
histological activity in patients with UC and to identify
patients who were at risk of relapse. It is important to
recognize such parameters so that patients with an
increased risk of relapse can be managed effectively
with longer maintenance therapy.
Materials and methods
This is a retrospective study done in Department of
Pathology, S. Nijalingappa Medical College, Bagalkot,
Karnataka from 2015 to 2017. There were total of 34
cases included in the study. All the cases diagnosed
on histopathology as Ulcerative Colitis were included
in the study irrespective of age & gender. Inadequate
biopsies, Non-specific colitis and Non specific
ulcers of colon were excluded from the studied.
Biopsies were retrieved and sections stained with
hematoxylin and eosin (H and E) were reviewed.
Various histological parameters as per Geboes
Score which includes crypt distortion, cryptitis,
crypt abscess chronic inflammatory cells in lamina
propria and increased eosinophils and neutrophils in
lamina propria were studied. They were graded as per
criteria proposed by Geboes et al as shown in Table
1. The Geboes score ranges from 0 to 5.4, with higher
scores indicating more severe inflammation, and
UC was defined as active histological inflammation
when a Geboes score was ≥3.1.[4,5] Geboes score
less than 3.1 was categorized as Ulcerative colitis
with No active histological inflammation. Age and
gender distribution with tissue reaction pattern for
all the lesions was studied. The data so collected
was analysed using Microsoft Excel and results were
tabulated in numbers and percentage.
Results
In present study, 34 cases who were diagnosed with
ulcerative colitis were included. There were 21 males
and 13 females as shown in Table 2. Mean age of all
patients was 44 years with youngest patient being 22
years and oldest being 78 years. Mean age of female
patients was 42 years. Mean age of male patients
was 45 years. Majority of the patients, 23.53% (8/34)
were in the age group of 21-30 years and 41-50 years.
Geboes grades and scores were allotted as shown
in Table 1 for all the cases. The following were the
grades as per Geboes scores : Grade 0: 100%, Grade
1: 100%; Grade 2A - 44.11%, Grade 2B -73.52%, Grade
3 - 47.05%, Grade 4- 58.82%, Grade 5- 29.41%. Out of
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34 cases, there were 14 cases with Geboes Score less
than 3.1 which were categorised as Ulcerative colitis
with no active histological inflammation. There were
20 cases (58.82%) of Ulcerative colitis with active
histological inflammation. There were 10 cases
(29.41%) with GS score of Grade 5.1 to 5.4 which
indicates that there is high risk of relapse in these
cases. Distorted crypt architecture ranging from mild
to severe was seen in all 34 cases. Increased number
of eosinophils was seen in 15 cases (44.11%) and
increased neutrophils in lamina propria were seen
in 25 cases (73.52%). Cryptitis was noted in 48.05%
cases and crypt destruction with marked attenuation
of crypt was seen in 58.82% cases. These histologic
features are indicators of high disease activity and
increased risk of relapse.
Discussion
Ulcerative colitis shows chronic inflammation which
is diffuse and continuous without skip areas involving
rectum. It spreads proximally with gradually reducing
severity of inflammation.[6] UC which is untreated in
an active phase shows features of prototypic diffuse
active colitis. Biopsy specimens a diffuse abnormality
which implies that changes are of approximately the
similar intensity in all areas of the biopsy tissue.[7]
Activity of disease is defined by neutrophil granulocyte
infiltration of lamina propria or epithelium and there
may be epithelial damage.[8] Quiescent disease is
characterised by the lack of mucosal neutrophils,
although degrees of chronic inflammation may
sustain.[9] There are various histological scoring
systems that have been designed for assessment
of disease activity. Usually they combine chronic
and more acute changes, and epithelial as well
as inflammatory features. Microscopic activity is
based on the presence of neutrophils or defined
as unequivocal damage of the surface and crypt
epithelium typically in conjunction with neutrophils[10].
The use of neutrophils as an indicator of disease
activity is supported by studies of leucocyte
scanning[11]. Neutrophils appear to be the effector cell
causing epithelial damage histologically[12]. In a study
done by Azad et al, relapsers were more likely to have
neutrophilic inflammation on biopsy compared with
non-relapsers of UC[13].
Mucosal healing is established to be associated
with reduced need for surgical intervention,
sustained clinical remission and decreased risk of
colon cancer[14]. Histological improvements may be
associated with better clinical outcomes, including
reduced cancer risk and relapse. Among several
histological indices developed for UC, the Geboes
score exhibits good reproducibility and modest
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agreement with the endoscopic grading system[2].
Geboes et al. established a good correlation
between the location of neutrophil and occurrence
of crypt destruction. Hence, reduction or absence of
neutrophils in the epithelium in consecutive biopsies
is an important sign of reduction of disease activity
and indicates the efficacy of a given treatment.
We noticed abnormal crypt architecture in all cases
(100%) which is similar to study by Shah et al[1]
(100%) and higher incidence as compared to study
done by Dhakhwa et al.[7] which had 75% cases.
Numerous studies have demonstrated distorted
crypt architecture in the range of 57 to 100% of
cases. Restoration of architecture may result in a
normal mucosa in long standing cases.[7] The earliest
diagnostic feature with the highest predictive value
for the diagnosis of UC is presence of plasma cells
in between the crypts and the muscularis mucosae
(basal plasmacytosis).[7]
Cryptitis is defined by presence of neutrophils
within crypt epithelium and crypt abscesses is the
presence of neutrophils within crypt lumina are
features suggestive of active inflammation.[7] Our
study showed variable degree of crypt architectural
distortion in the form of crypt branching and budding
and crypt atrophy as shown in Figure 1. Cryptitis was
seen in 16 cases (47.05%) of the patients as shown in
Figure 2 which is close to 53.33% cases seen in study
done by Azad et al.[13]
Eosinophil infiltrate was prominent in 15 cases
(44.11%) as shown in Figure 3 which is slightly higher
as compared to study by Shah et al[1] which had 6.3%
cases. Studies have shown increasing evidence about
the involvement of eosinophils in the pathogenesis of
Ulcerative colitis. Eosinophils play an important role
as pro-inflammatory and pro-motility agents thus
producing diarrhoea, tissue destruction and later
fibrosis.
Inflammation may cause mucin depletion of the
epithelium. In our study goblet cell depletion was seen
in 20 cases (58.85%) which is similar to study done by
Dhakhwa et al[7] but is lower in comparison to Shah et
al.[1] Ajioka et al have reported that in the remission
phase of ulcerative colitis, goblet cell mucus and
inflammation is reduced. But, evidence of earlier
inflammation defined by irregular crypts, muscularis
mucosa hypertrophy and paneth cell metaplasia is
still appreciated.[15]
In our study, no invasive carcinoma was present.
Studies have shown risk of colorectal carcinoma is
associated with disease duration and disease extent.
It raises at the rate of approx. 0.5 to 1% per year after
a total duration of UC of 8 to 10 years.[7] In a meta86
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analysis of 1443 patients, it was found that the
presence of endoscopic or histologic inflammation
or histologic inflammation alone increased the risk
of colorectal cancer.[16] Extensive study with regular
follow up biopsies is required to know the risk for
dysplasia or malignancy associated with ulcerative
colitis.
Conclusion
Accurate diagnosis of Ulcerative colitis requires
thorough
assessment
with
histopathological
examination. Histologic features assessment using
Geboes Score categorized that majority of the
patients in our group were at risk of relapse. Hence,
histologic activity assessment by Geboes Score
is definitely beneficial if used in routine reporting
of Ulcerative colitis for therapeutic monitoring and
treatment modifications in these patients to prevent
relapses.
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