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Chapter 16
Endoscopic Indices for Ulcerative Colitis

Taku Kobayashi

Abstract  Colonoscopy is a gold standard in assessing disease severity of ulcerative 
colitis, and therefore efforts have been made in order to quantify the severity of 
inflammation by endoscopic indices. Most indices have been proposed to assess the 
efficacy of clinical trials, and therefore not been validated. Baron score, ulcerative 
colitis endoscopic index of severity (UCEIS), and ulcerative colitis colonoscopic 
index of severity (UCCIS) are validated. There are some scoring systems in which 
different factors are graded for each item separately [Baron score, Rachmilewitz 
score, endoscopic activity index (EAI, UCEIS and UCCIS), and others grading 
multiple aspects altogether (Matts’ endoscopic grading, the Mayo endoscopic sub-
score (MES)]. It is essential to understand both strength and weakness of each index 
and utilize appropriately, since different indices have been developed for different 
purposes. It should be also noted that none of these widely used indices takes extent 
of inflammation into account. Currently, MES is most widely used in clinical trials 
for its simplicity, and UCEIS may become more common in the future because of 
its lower inter-observer variability. Definition of mucosal healing in each index has 
not been established yet.
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16.1  �Introduction

Endoscopy is a “gold standard” for assessing the severity of ulcerative colitis 
(UC), since the affected area is localized in the colon and therefore the entire 
diseased organ can be reached by conventional colonoscopy. The emerging con-
cept of mucosal healing has made endoscopic evaluation more important. The 
evaluation includes disease extent, activity, phase, and response to the therapy. 
Difference in these aspects needs to be objectively stratified for the outcome mea-
surement of clinical trials as well as directing the treatment strategy in clinical 
practice. There have been dozens of scoring systems proposed in the previous 
literature, however, many of them were developed for each specific clinical trial 
and then applied to other purposes. Therefore, there are only a few indices that 
have been appropriately validated. In this chapter, strength and weakness, clinical 
implication, and future direction of endoscopic indices currently used for UC are 
discussed.

16.2  �Matts’ Endoscopic Grading

Matts’ endoscopic grading is one of the most conventional endoscopic indices, first 
described in 1961 and still used in clinical practice and clinical researches because 
of its simplicity [1]. In was originally developed to evaluate the significance of his-
tological assessment of a biopsy specimen by looking at the correlation between 
endoscopic and histological grading systems. Its definition is focused on mucosal 
granularity and bleeding; however, it is not clear enough what the threshold is for 
distinguishing ‘mild’ granularity and bleeding from ‘marked’. Furthermore, pres-
ence of ulcers appears only in grade 4; therefore, severity of ulceration cannot be 
reflected in this scoring system (Table 16.1).

Table 16.1  Matts’ endoscopic 
grading [1]

1 = Normal
2 = Mild granularity of the mucosa, with mild contact 
bleeding
3 = Marked granularity and oedema of the mucosa, contact 
bleeding, and spontaneous bleeding
4 = Severe ulceration of mucosa with haemorrhage
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16.3  �Baron Score

Baron JH et al. reported the first validated endoscopic index in 1964 [2]. They stud-
ied the variation between observers in describing mucosal appearances in UC, and 
concluded that interobserver agreement was better reached based on mucosal fria-
bility and spontaneous bleeding compared with other descriptors. Based on this 
finding, classification of endoscopic activity using these two factors is proposed 
with high interobserver agreement (Table 16.2).

16.4  �Mayo Endoscopic Subscore (MES)

Sutherland et al. established the Disease Activity Index using a quantitative rating 
scale with four variables including endoscopic mucosal appearance ranging from 0 
to 3, which also utilizes friability and spontaneous bleeding [3]. A similar clinical 
disease activity index was defined by Schroeder et al. [4] for assessing the clinical 
efficacy of coated oral 5-ASA, with a more detailed description of mucosal appear-
ance. This scoring system (called the Mayo score) is convenient for clinical trials, 
since it simultaneously reflects the overall clinical status as well as endoscopic 
mucosal appearance; however, it is of note that this endoscopic subscore itself has 
not been validated yet. The concept of mucosal healing is often defined as MES 0 
and 1, which suggests the favorable long-term outcome (Table 16.3).

Table 16.3  Mayo 
endoscopic subscore  
(MES) [4]

0 = Normal of inactive disease
1 = Mild disease (erythema, decreased vascular pattern, mild  
friability)
2 = Moderate diease (marked erythema, absent vascular pattern, 
friability, erosions)
3 = Severe disease (spontaneous bleeding, ulceration)

0 (normal) 1 2 3

Spontaneous bleeding − − − +
Bleeding to light 
touch

− − + +

Table 16.2  Baron score [2]
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16.5  �Rachmilewitz Score

The confusion in the indices described above is that they are graded based on mul-
tiple different aspects of mucosal appearance, such as vascular pattern, friability, 
bleeding, and ulceration, which are not always altered in parallel. These different 
factors may appear at different levels, especially in patients who are responding to 
therapeutic intervention. Therefore, Rachmilewitz proposed an endoscopic index in 
which four descriptors are independently taken into account (Table 16.4) [5].

16.6  �Endoscopic Activity Index (EAI)

Naganuma et al. developed EAI, consisting of six descriptors so that early improve-
ment of mucosal inflammation can be more sensitively detected [6]. It has been 
shown that EAI is superior to Matts’ score in differentiating responder and non-
responder. Kobayashi et al. reported that decrease in EAI after 2-week intravenous 
cyclosporine inversely correlates to the first year colectomy, indicating that EAI is 
useful in stratifying early endoscopic improvement [7]. EAI is shown to have a 
wider range for severe cases, which may allow optimization of treatment based on 
severity even among patients graded identically as severe using the previous sys-
tems such as Matt’s or MES (Table 16.5).

Table 16.4  Rachmilewitz score [5]

Endoscopic score Score

Granulation scattering reflected light No 0
Yes 2

Vascular pattern Normal 0
Faded/disturbed 1
Absent 2

Vulnerability of mucosa None 0
Contact bleeding 2
Spontaneous bleeding 4

Mucosal damage (mucus, fibrin,  
erosion, ulcer)

None 0
Slight 2
Pronounced 4
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Table 16.5  EAI [6] Endoscopic score Score

Size of ulcers None 0
Erosion/small ulcer 1
Intermediate 2
Wide-raged mucosal 
defects

3

Depth of ulcers None 0
Shallow 1
Intermediate 2
Deep 3

Redness None 0
Mild 1
Marked 2

Bleeding None 0
Contact 1
Spontaneous 2
Massive bleeding 3

Mucosal edema None 0
Mild 1
Moderate 2
Severe 3

Mucous exudate None 0
Mild 1
Marked 2

16.7  �Ulcerative Colitis Endoscopic Index of Severity 
(UCEIS) and Ulcerative Colitis Colonoscopic Index 
of Severity (UCCIS)

Travis SH et al. studied the intra- and inter- individual variation in ten endo-
scopic descriptors, and proposed UCEIS using three among them [8]. The 
UCEIS score incorporates vascular pattern (normal/patchy/complete oblitera-
tion), bleeding (none /mucosal/luminal mild/luminal moderate or severe), and 
erosions and ulcers (none/erosions/superficial/deep), each with precise defini-
tions, which explained 90% of the variance in the overall assessment of endo-
scopic severity. It has been updated and validated with an independent [9] cohort 
of investigators, identifying it as one of the most well-validated endoscopic 
scores so far. One of the mechanisms helping UCEIS to avoid the variation is 
that each definition is very detailed, including size of the mucosal defects dif-
ferentiating erosion (<5 mm) and ulcer (>5 mm).

UCCIS is another endoscopic severity index developed and validated 
recently. Thia et al. evaluated interobserver agreement in ten items and identi-
fied four (vascular pattern, granularity, ulcerations and bleeding–friability) as 
lesions demonstrating good agreements among endoscopic characteristics [10]. 
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UCCIS was established using these four parameters and validated in a different 
cohort [11]. What makes UCCIS unique is that it is the only validated index that 
takes into account the extent of disease, and is weighted differently to each 
descriptor.

The other characteristics by which UCEIS and UCCIS are considered well-
validated is the strong correlation with the visual analogue scale. This demonstrates 
that these indices well reflect the global assessment of severity by endoscopists, 
which might most directly prove the feasibility of these scores (Table 16.6).

16.8  �Consideration and Clinical Implication

We should keep in mind that many of the endoscopic indices currently used are 
developed for measuring outcomes of clinical trials, but the primary purpose was not 
to establish the validated endoscopic severity index. Therefore, these indices have 
not been appropriately validated yet, except for Baron, UCEIS, and UCCIS. However, 
this does not necessarily mean that other indices are not acceptable. MES is indeed 
the simplest and most widely used in clinical trials, and therefore there are much 
more data available than for others. On the contrary, MES is not sensitive enough to 
detect early response with relatively small changes in some cases (e.g., the case 
shown in Fig. 16.1), which is also important in clinical practice. This issue arises 
mainly because the simplest scores such as MES were developed to define the inclu-
sion criteria of severity of the patients recruited to the clinical trials, and/or are only 
sensitive enough to detect significant changes responding to the therapeutic inter-
ventions after a certain period of time. Scores grading different endoscopic items 
(e.g., ulcer, bleeding, friability, etc.) independently, such as EAI and UCCIS, may 
have solved this issue, but have become less simple, requiring more effort for endos-
copists to score. So far, UCEIS is considered to be most “well-balanced” between 

Table 16.6  UCEIS [8, 9] Endoscopic score Score

Vascular pattern Normal 0
Patchy obliteration 1
Obliterated 2

Bleeding None 0
Mucosal 1
Luminal mild 2
Luminal moderate or severe 3

Erosions and ulcers None 0
Erosions 1
Superficial ulcer 2
Deep ulcer 3
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accuracy, sensitivity, simplicity, and reproducibility. Much more clinical data are 
needed to make UCEIS as useful as MES in daily clinical practice.

Simpler scores such as Matts’ and MES define the severity grades by multiple 
factors that are not always altered in parallel, especially in patients who is on the 
course of treatment. Furthermore, there could be a wide range of “severe” cases 
graded by these scores (e.g., any patients who have any ulcers should be scored as 
3, since the definition only requires the presence but not the number or severity of 
ulceration). This lowers the potential ability to optimize the treatment options 
among severe cases, and the ability to detect the early response to treatment. 
Rachmilewitz, EAI, UCCIS, and UCEIS are theoretically expected to solve these 
disadvantages; however, these scores require more effort by the endoscopists than 
MES and other simpler scores, since there are more independent descriptors in 
the recent indices. An example of scoring by different systems is shown in 
Fig. 16.1.

There is also a discussion whether extent of disease should be included in the 
indices of endoscopic disease severity, especially because it is well known that 
extensive colitis is known to be an independent risk factor for colectomy [12, 13]. 
Therefore, patients with extensive colitis may need to be graded more severely com-
pared with distally limited colitis; however, extent of disease is taken into account 
only in UCCIS among the indices described above. On the other hand, calculating 
sum of severity score from each segment of the colon makes the scoring process 
significantly more complicated. A list of strengths and weaknesses of each scoring 
system is summarized in Table 16.7.

Table 16.7  Strength and weakness of various endoscopic induces for UC

Validation Strength Weakness

Matts [1] No Simple Severity of ulceration not 
evaluated

Baron [2] Yes Simple Evaluate bleeding aloine
Mayo [4] No Simple

Simultaneously score 
endoscopic and clinical 
severity

Multiple aspects need to be 
graded altogether

Rachmilewitz [5] No Simultaneously score 
endoscopic and clinical 
severities
Score items independently

Efforts necessary

EAI [6] Incomplete Score items independently Efforts necessary
UCEIS [8, 9] Yes Score items independently Lack of evidence in clinical 

trials
UCCIS [10] Yes Score items independently

Evaluate extent
Significant efforts necessary
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b
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d

Fig. 16.1  Examples of scoring by MES, EAI, and UCEIS. a Endoscopic pictures of proximal 
(left) and distal (right) rectum of 35-year-old left-sided UC patients. MES, EAI, and UCEIS are 3, 
11, and 6, respectively. b Endoscopic pictures of proximal (left) and distal (right) rectum of the 
same patient. MES, EAI, and UCEIS are 3, 14, and 7 respectively. MES is not altered, while EAI 
and UCEIS are higher than A because of the emergence of deep ulcers. c Endoscopic pictures of 
proximal (left) and distal (right) rectum 4 months after anti-TNF therapy and immunomodulator. 
MES, EAI, and UCEIS are 3, 10, and 6 respectively. MES is not altered, while EAI and UCEIS are 
lower than B. d Endoscopic pictures of proximal (left) and distal (right) rectum 10 months after 
continuing the treatment for a year. MES, EAI, and UCEIS are 1, 1, and 1 respectively
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What is the ideal index and what is the reality? There is no gold standard yet. In 
general, more complicated indices tend to be more sensitive to the alteration of 
severity. The most well-balanced score with an appropriate validation might be 
UCEIS; however, its feasibility in clinical trials as well as in daily clinical practice 
is still unknown. The current reality might be to learn the etiology of how each index 
was developed, and try to choose the right scoring system for the right purpose 
accordingly.
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