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ABSTRACT  6 

 7 

Background and Aims: Endoscopy and histopathology are pivotal for evaluating disease activity 8 

in ulcerative colitis (UC); correlation between validated endoscopic and histological indices has not 9 

been examined. We aim to correlate the Ulcerative Colitis Endoscopic Index of Severity (UCEIS) 10 

with two new validated histological indices in patients with established UC. 11 

 12 

Methods: Retrospective single centre cohort of patients with established UC who underwent 13 

flexible sigmoidoscopy or colonoscopy by a single endoscopist. The UCEIS was scored at the worst 14 

affected area in the distal colon, which was biopsied; histological disease activity using Nancy (NI) 15 

and Robarts’ Histological (RHI) indices was scored by a pathologist blinded to the endoscopy. 16 

Spearman correlation between the UCEIS, NI and RHI, and between NI and RHI were performed.  17 

 18 

Results: 125 patients, median age 37 years (range 16-81 years), with UCEIS scores (scale 0-8) 19 

0=21; 1-3=48; 4-6=51; 7-8=5. Correlation coefficients between UCEIS and NI (scale 0-4) were 20 

r=0.84 (95% CI 0.76-0.89, p<0.001) and between UCEIS and RHI (scale 0-33) r=0.86 (95% CI 21 

0.80-0.90, p<0.001). The difference in correlation was not significant (p=0.57). There was excellent 22 

correlation between the two histological indices (r=0.92, 95% CI 0.87-0.95, p<0.001). Quiescent 23 

disease activity defined as the absence of neutrophils (Nancy 0-1, Robarts 0-3) was most closely 24 

correlated with UCEIS=0.  25 

 26 

Conclusions: The UCEIS strongly correlates with both NI and RHI. Complete mucosal healing is 27 

best defined as a UCEIS=0/8, since this correlates with the absence of microscopic disease activity.  28 

  29 
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1. INTRODUCTION 30 

 31 

Therapeutic advances in the management of ulcerative colitis (UC) have changed treatment 32 

targets.
1-4

  Mucosal healing is associated with improved clinical outcomes and is set to become a 33 

long term therapeutic goal.
5-6 

Endoscopic mucosal healing is defined by resolution of visible 34 

mucosal inflammation and ulceration at endoscopy.
3   

A Mayo Clinic endoscopic sub score (eMCS) 35 

has been associated with a higher rate of being corticosteroid free (eMCS 0) and lower rates of 36 

hospitalisation or colectomy (eMCS < 1) over a 12 month period.
7-12

  In a six year follow up study, 37 

concordance between endoscopic and histological remission was associated with better outcomes 38 

than endoscopic remission alone.
13

  Nevertheless, endoscopic mucosal healing does not necessarily 39 

reflect quiescent microscopic disease.
14-15

  Past attempts to correlate endoscopic activity and 40 

histological activity have been notable more for their disparity than correlation.
16-19

  The likely 41 

reason for this disparity is that there have been no validated endoscopic or histological indices to 42 

compare. 43 

 44 

In the past three years, the situation has changed. The Ulcerative Colitis Endoscopic Index of 45 

Severity (UCEIS) is now validated in three independent cohorts.
20-21

 It accounts for 88% of the 46 

variation between observers and is unaffected by knowledge of clinical symptoms.
22

  47 

 48 

Two validated histological indices were published in 2017.
23-24

 The Nancy Index (NI) consists of 49 

three components, with five grades of histological activity defined from grade 0 (absence of 50 

significant histological disease activity) to grade 4 (severely active disease). Intra-reader reliability 51 

was 0.88 (95% CI 0.82-0.92) and the interclass correlation coefficient (ICC) for inter-reader 52 

reliability was 0.86 (95% CI 0.81-0.99).
23

 The Robarts’ Histopathology Index (RHI) uses similar 53 

descriptors, but breaks down acute inflammatory infiltrate into lamina propria and epithelial 54 

neutrophil components, so it has four components and a scale of 0 (no disease activity) to 33 (severe 55 
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disease activity). Intra-rater and inter-rater ICCs were 0.92 (95% CI 0.88-0.94) and 0.82 (95% CI 56 

0.74-0.86) respectively.
24

  57 

 58 

The primary aim of the current study was to correlate endoscopic (UCEIS) and histological (NI and 59 

RHI) assessment of disease severity in UC using these validated indices. A secondary aim was to 60 

determine whether a UCEIS of 0 or 1 best represents remission, based on the hypothesis that true 61 

mucosal healing should best correlate with quiescent histopathology.  62 

63 
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2. METHODS 64 

 65 

2.1 Study design 66 

Single centre retrospective cohort study performed in between Oxford August 2015 to February 67 

2016. Subjects enrolled had an established diagnosis of UC according to standard criteria.
25

 Patients 68 

with UC who had an endoscopic assessment by a single specialist (SPLT) between March 2013 and 69 

August 2015 were enrolled. Patients were excluded if they had colitis yet to be classified, Crohn’s 70 

colitis, diversion, diverticular, infectious, drug-induced or ischaemic colitis, or an ileal pouch-anal 71 

anastomosis. Subjects were recruited regardless of the extent of clinical disease activity. 72 

 73 

2.2 Endoscopy 74 

Patients underwent a flexible sigmoidoscopy or colonoscopy according to standard technique by a 75 

single clinician (SPLT) and the UCEIS score (table 1) in the worst affected area in the distal colon 76 

was documented at the time of endoscopy. Biopsies were taken from worst affected area in addition 77 

to other areas as clinically indicated by the treating physician at the time of the endoscopy. The 78 

treating clinician (SPLT) was not blinded to the patients’ clinical symptoms at the time of 79 

endoscopy, and some patients had multiple biopsies taken from varying colonic segments all during 80 

a single endoscopy at the treating clinician’s discretion.  Endoscopy reports were retrieved for 81 

procedures performed between March 2013 and August 2015 from the endoscopic reporting 82 

database ‘Endobase’. Patients were excluded if a UCEIS score was not documented at the time of 83 

endoscopy or if biopsies were not taken for histology. Data were collected on the subject’s age at 84 

time of endoscopy, gender, type of endoscopic procedure performed (flexible sigmoidoscopy or 85 

colonoscopy), date of procedure, UCEIS score and component sub-scores. To protect patient 86 

confidentiality, no patient names, initials, or date of birth were recorded on the same spreadsheet as 87 

the data collected. Study subjects were part of the “Inflammatory Bowel Disease in Oxford: 88 
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prospective cohort for outcomes, treatment, and predictors” project, UK Research Ethics Committee 89 

reference: 09/H1204/30.   90 

 91 

2.3 Histopathology 92 

The Nancy Index (NI, table 2) and the Robarts’ Histopathology Index (RHI, table 3), were scored 93 

by a single specialist gastrointestinal histopathologist (LMW), blinded to the subjects’ clinical 94 

information and endoscopic findings, using the worst affected area.  95 

 96 

2.4 Statistical Analysis 97 

Descriptive statistics, histograms and scatterplots were used for describing patient demographics, 98 

distribution of UCEIS scores and histological indices. Spearman correlation between the UCEIS, 99 

Nancy Index and Robarts Histological Index was performed, with a p-value of <0.05 used for 100 

statistical significance. Confidence intervals for the Spearman correlation were obtained using 101 

bootstrapping. A correlation coefficient (r) of zero indicates that no linear relationship exists 102 

between two continuous variables, and a correlation coefficient of −1 or +1 indicates a perfect 103 

linear relationship. If we wish to label the strength of the association, for absolute values of r, 0-104 

0.19 is regarded as very weak, 0.2-0.39 as weak, 0.40-0.59 as moderate, 0.6-0.79 as strong and 0.8-105 

1.0 as very strong correlation, but these are rather arbitrary limits, and the context of the results 106 

should be considered.
26

 Analysis was performed using R version 3.2.3.   107 
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3. RESULTS 108 

 109 

3.1 Patients 110 

A total of 126 UC patients were identified. One patient was omitted from the final analysis because 111 

biopsies could not be located for histological assessment. Therefore 125 patients were included in 112 

the final analysis, with a median age of 37 years (range 16-81 years) at the time of endoscopy; 113 

64/125 (51%) were male. Baseline characteristics are shown in table 4.  114 

 115 

3.2 Endoscopy 116 

All UCEIS scores were represented, consistent with the full spectrum of disease activity 117 

(supplementary table 1). The UCEIS has been divided into four strata by some authors, to correlate 118 

with clinical activity: remission (UCEIS 0-1), mild (UCEIS 2-4), moderate (UCEIS 5-6) and severe 119 

(UCEIS 7-8).
27

 Nevertheless, debate continues whether ‘remission’ is best defined as UCEIS=0 or 120 

1.
28

 It was assumed that UCEIS=1 in the remission stratum was a descriptor limited to partial 121 

obliteration of vascular pattern. Overall, 49/125 (39%) patients had a UCEIS score of 0-1 and 122 

42/125 (34%) had mild colitis. A further 29/125 (23%) had moderately active colitis and 5/125 123 

(4%) had severe colitis (figure 1).  124 

 125 

3.3 Histopathology 126 

All 5 grades of the Nancy Index were represented (supplementary figure 1). A total of 31% 127 

(39/125) of patients had absence of histological disease, 36% (45/125) mildly active disease, 4% 128 

(5/125) moderately active disease and 22% (28/125) severely active disease (supplementary table 129 

2). 130 

 131 
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Almost all levels of the Robarts Histopathology Index were represented (supplementary figure 2), 132 

ranging from 0-31 with a median RHI score 10 and interquartile range 1-21 (supplementary table 133 

3).  134 

 135 

3.4 Correlation testing between endoscopy and histology scores 136 

The correlation coefficient between the UCEIS and NI was r=0.84 (95% CI 0.76-0.89, p<0.001). 137 

The correlation and confidence intervals (CI) between the UCEIS and RHI were similar: r=0.86 138 

(95% CI 0.80-0.90, p<0.001). These correlations are classed as very strong given r>0.8. The NI and 139 

RHI histological indices were very strongly correlated: r=0.92 (95% CI 0.87-0.95, p <0.001). All 140 

correlations between the UCEIS, NI and RHI were statistically significant p<0.001, but the 141 

difference in correlation between the two histological indices was not (p=0.57, figure 2). 142 

 143 

3.5 What level of UCEIS correlates with histological remission? 144 

Histological inactivity is defined by the absence of acute inflammation, neutrophils, erosions or 145 

ulceration, although a chronic inflammatory cell infiltrate may be present. Histological remission 146 

hence corresponds to a NI grade ≤1 and an RHI score ≤ 3, indicative of chronic inflammation but 147 

the absence of acute inflammatory changes.  148 

 149 

To answer the question whether UCEIS=0 or UCEIS=1 best represents true remission, these UCEIS 150 

scores were evaluated against histological remission (NI grade ≤1 or RHI score ≤ 3). There were 21 151 

patients with UCEIS=0, and 28 with a UCEIS=1 (all these only had partial obliteration of vascular 152 

pattern).  20/21 (95%) patients with a UCEIS=0 had an NI=0 in contrast to 18/28 (64%) patients 153 

with a UCEIS=1. The odds ratio (OR) was 11.1 (95% CI 1.3-95.6, p=0.0143), indicating that 154 

UCEIS=0 best matched NI grade 0. With regard to NI=1, the same 20/21 (95%) patients with a 155 

UCEIS=0 had also had NI grade ≤1, compared to 20/28 (71%) with a UCEIS=1; OR=8 (95% CI 156 
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0.9-70; p=0.059). With regard to RHI score ≤ 3, 18/21 (86%) with a UCEIS=0 had an RHI≤ 3, 157 

compared to 19/28 (64%) with a UCEIS=1; OR=2.5 (95% CI 0.6-11.1, p=0.304). 158 

 159 

Since the trend favoured a UCEIS=0 to define endoscopic remission with histological remission, we 160 

analysed a combined NI grade ≤1 and RHI score ≤ 3. When UCEIS=0, 18/21 (86%) had a 161 

combined NI and RHI indicating histological remission, compared to 18/28 (64%) when UCEIS=1; 162 

OR=3.3 (95% CI 0.8-14.2, p=0.114).  163 

164 
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4. DISCUSSION 165 

 166 

This is the first time that validated indices for endoscopy and histopathology have been correlated 167 

in ulcerative colitis and the results are novel. First, there was a very strong correlation between 168 

endoscopy and histopathology, in contrast to that reported with unvalidated indices. Second, there 169 

was also a very strong correlation between the two histopathology indices that have been validated 170 

for disease activity in ulcerative colitis. Third, the UCEIS score that best correlates with absence of 171 

histological disease activity is 0/8 and this has prognostic implications.  172 

 173 

Attempts to correlate endoscopic activity and histological activity in the past have been notable 174 

more for disparity than correlation.
16-19, 29 

   A plausible reason for this disparity is that there have, 175 

until now, been no validated endoscopic or histological indices to compare. When the Leuven group 176 

compared 263 biopsy sets from 131 patients with UC of differing activity
19

, comparing the eMCS 177 

with the Geboes
30

  and Riley
31

  histological indices, it was noted that endoscopically mildly active 178 

disease (Mayo 1) was distributed over all different histologic grades (37% grade 0; 21% grade 1; 179 

28% grade 2; and 14% grade 3). By comparing the 5 grade Nancy index (0-4) and the 9 grade 180 

UCEIS (0-8), we have shown that all correlations between the UCEIS and NI were highly 181 

statistically significant (p<0.001). When the disease was endoscopically mildly active (UCEIS 2-182 

3/8), all patients with a UCEIS score of 3/8 had a Nancy score of 2 and when the UCEIS was 2/8, 183 

then the Nancy score was 1 or 2 (figure 2). The same was true for correlations between the UCEIS 184 

and RHI, but the range was wider, consistent with the wider scale (RHI: 34 levels, 0-33). The 185 

overall correlation between the UCEIS and RHI was numerically greater (r=0.86; 95% CI 0.80-186 

0.90, p<0.001) than between the UCEIS and NI (r=0.84; 95% CI 0.76-0.89, p<0.001), but the 187 

difference was not statistically significant. The full range of UCEIS scores was represented, which 188 

earlier work has shown correlates closely with the entire range of severity of UC, from normal to 189 

worst ever seen on a 100 point visual analogue scale.
20

  190 
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 191 

The two histopathology indices performed similarly well, as might be expected since the principal 192 

difference between the two is that the RHI divides the acute inflammatory infiltrate of neutrophils into 193 

epithelial and lamina propria components, while the NI considers them together. Other components 194 

(chronic inflammatory infiltrate and ulceration) are the same, even if levels differ. The Nancy Index is 195 

considered (by our specialist GI pathologist, LMW) simpler to score in practice, but the close 196 

correlation means that either can be used confidently in clinical trials or clinical practice. The very 197 

strong correlation (r=0.92; 95% CI 0.87-0.95, p<0.001) is notable compared to studies of intra-198 

observer and inter-observer variation for other indices.
32

 During the development of the Geboes Index 199 

for assessing disease activity, initial agreement on the assessment of 99 samples by three pathologists 200 

was too low to be of value with κ values of 0.20, 0.42 and 0.26.
30

 Subsequent agreement after careful 201 

definition of terms, aided by pictograms, raised κ values to 0.62, 0.70 and 0.59, indicating modest to 202 

good agreement. No assessment was made of intra-observer variation. There was complete agreement 203 

between pathologists on neutrophil infiltration, which is a key component of both the NI and RHI. The 204 

Geboes Index, used in clinical trials was designed only to evaluate activity and not to be responsive, 205 

so has limited value in evaluating response to therapy.
33

 Response characteristics of the NI and RHI 206 

have been defined. 207 

 208 

This study has also determined whether a UCEIS of 0 or 1/8 represents remission, since this had not 209 

been evaluated during the development of the UCEIS
20-21

, even though others have speculated that it 210 

could be 0 or 1.
27-28

 A UCEIS of 0/8 is most closely correlated with histological remission. In this 211 

regard, 20/21 (95%) patients with a UCEIS=0 had an NI=0, in contrast to 18/28 (64%) patients with a 212 

UCEIS=1. This matters in clinical trials and practice. When the first biomarker of non-response to 213 

anti-TNF therapy was established in 2017 (Oncostatin M) the definition used to establish response (or 214 

non-response to anti-TNF therapy) was that of histological remission.
34

  Furthermore, histological 215 
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remission when concordant with endoscopic and clinical remission, predicts better patient-related 216 

outcomes with regard to steroid usage or hospitalisation than clinical and endoscopic remission 217 

alone.
13

 Histopathology may yet prove the predictive biomarker that has eluded UC clinical trialists 218 

and regulatory authorities.   219 

 220 

There are, however, limitations to this study. It was, by its nature, retrospective and larger 221 

prospective multi-centre studies are needed in the future to further corroborate our results. 222 

Furthermore, the number of patients at the severe end of the spectrum (16/125, UCEIS 6-8/8) were 223 

few. This matters less than it appears, since concordance between endoscopic and histological 224 

disease activity matters most in mild-moderately active disease. In addition, only a single 225 

endoscopist (SPLT) and a single specialist GI pathologist (LMW) were used to evaluate indices. 226 

Apart from being a pragmatic approach, it can reasonably be argued that this reduced variation, 227 

especially since SPLT led the development of the UCEIS, but we recognise the potential for bias. 228 

 229 

What this study demonstrates is important for clinical practice, let alone trials. Very strong 230 

correlation between endoscopic and histological indices means that histopathology reports of 231 

activity when disease appears endoscopically inactive cannot be dismissed as aberrant, but requires 232 

attention to optimize (and potentially to escalate) treatment. Since histopathology reports arrive 233 

several days after endoscopy, it provides an opportunity to personalize therapy. The histopathologist 234 

can be confident that the Nancy and Robarts’ Histological indices are as reliable as each other, even 235 

if the Nancy Index is simpler to score in practice. A UCEIS score 0/8 best defines a target for 236 

complete mucosal healing with no histological disease activity. This predicts a good clinical 237 

outcome over succeeding years. 238 

  239 
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FIGURE LEGENDS 373 

Figure 1: Distribution of total UCEIS scores. 374 

Figure 2: Distribution, scatterplot and correlation coefficient (r) between UCEIS, NI and RHI. 375 

a) UCEIS & RHI (scale 0-33): r =0.86, 95% CI 0.80-0.90, p <0.001 376 

b) UCEIS & NI (scale 0-4): r=0.84, 95% CI 0.76-0.89, p <0.001 377 

c) RHI & NI: r=0.92, 95% CI 0.87-0.95, p <0.001 378 

 379 

Supplementary Figure 1: Distribution of Nancy Index scores. 380 

Supplementary Figure 2: Distribution of Robarts Histologic Index scores. 381 
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TABLES 383 

Table 1: UCEIS descriptors, levels and definitions used for evaluating UC.  384 

Descriptor Score (points) Definition 

Vascular Pattern Normal (0) Normal vascular pattern 

Patchy obliteration (1) Patchy obliteration of vascular pattern 

Obliterated (2) Complete obliteration of vascular pattern 

Bleeding 

 

 

None (0) No visible blood 

Mucosal (1) Spots or streaks of coagulated blood on the 

mucosal surface which can be washed away 

Luminal mild (2) Some free liquid blood in the lumen 

Luminal moderate or 

severe (3) 

Visible oozing of blood from  haemorrhagic 

mucosa 

Erosions & Ulcers 

 

 

None (0) Normal mucosa, no visible erosions or ulcers 

Erosions (1) Tiny (≤5mm) defects in the mucosa, of a white or 

yellow colour with a flat edge 

Superficial ulcer (2) Larger (>5mm) defects in the mucosa, which are 

discrete fibrin covered ulcers, but remain 

superficial 

Deep ulcer (3) Deeper excavated ulcers in the mucosa, with a 

slightly raised edge 

Adapted from ref 21, with permission. 385 
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Table 2: Description of the Nancy Index histological criteria and definitions. 387 

Grade Acute inflammatory cell 

infiltrate 

Chronic inflammatory cell 

infiltrate 

Ulceration 

 

0 None (0 point) 

 

None (0 point) 

Mild (1 point) 

None (0 point) 

 

1 None (0 point) 

 

Moderate or marked increase 

(3 points) 

None (0 point) 

 

2 Mild (2 points) Moderate or marked increase 

(3 points) 

None (0 point) 

 

3 Moderate (3 points) 

Severe (4 points) 

Moderate or marked increase 

(3 points) 

None (0 point) 

 

4 Moderate (3 points) 

Severe (4 points) 

Moderate or marked increase 

(3 points) 

Yes (2 points) 

Adapted from ref 23, with permission. 388 
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Table 3: Components of the Robarts’ Histopathology Index. 390 

Component 

Epithelial neutrophils  

0=None  

1=<5% crypts involved  

2=<50% crypts involved  

3=>50% crypts involved 

 

 

 

 

 

 

 

 

Calculating the 

Robarts’ Histopathology Index 

 

RHI = 1 x Chronic inflammatory cell infiltrate level (4 levels) 

         + 2 x Lamina propria neutrophils (4 levels) 

         + 3 x Epithelial neutrophils (4 levels) 

         + 5 x Erosion or ulceration (4 levels) 

 

 

Lamina propria neutrophils  

0=None  

1=Mild but unequivocal increase  

2=Moderate increase  

3=Marked increase 

 

Chronic inflammatory cell infiltrate  

0=No increase  

1=Mild but unequivocal increase  

2=Moderate increase  

3=Marked increase 

 

Erosion or ulceration  

0=No erosion, ulceration or granulation tissue 

1=Recovering epithelium + adjacent inflammation  

1=Probable erosion—focally stripped  

2=Unequivocal erosion  

3=Ulcer or granulation tissue 

Adapted from ref 24, with permission. 391 
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Table 4: Baseline characteristics of patients with UC (n and % unless specified). 393 

Baseline characteristics n (%) 

Patients with UC 125 

Age (years), mean (sd) 39.2 (15) 

Sex  

Men 64 (51) 

Women 61 (49) 

Procedure  

Flexible sigmoidoscopy 76 (61) 

Colonoscopy 49 (39) 

Number of biopsies taken per patient  

1 4 (3) 

2 46 (36) 

3 21 (17) 

4 14 (11) 

5 21 (17) 

6 12 (10) 

7 5 (4) 

8 2 (2) 

 394 
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Figure 1: Distribution of total UCEIS scores.  
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Figure 2: Distribution, scatterplot and correlation coefficient (r) between UCEIS, NI and RHI.  
a) UCEIS & RHI (scale 0-33): r =0.86, 95% CI 0.80-0.90, p <0.001  
b) UCEIS & NI (scale 0-4): r=0.84, 95% CI 0.76-0.89, p <0.001  

c) RHI & NI: r=0.92, 95% CI 0.87-0.95, p <0.001  
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SUPPLEMENTARY MATERIAL TABLES 

 

Supplementary Table 1: Range of UCEIS scores according to individual components. 

Component n (%) 

Vascular pattern  

     Normal 21 (17) 

Patchy obliteration 34 (27) 

Obliterated 70 (56) 

Bleeding  

None 63 (50) 

Mucosal  44 (36) 

Luminal mild  14 (11) 

Luminal moderate or severe 4 (3) 

Ulceration & Erosions  

None 61 (50) 

Erosions 5mm or less 28 (22) 

Superficial ulcer >5mm 31 (25) 

Deep ulcer 5 (4) 

Total UCEIS score  

0 21 (17) 

1 28 (22) 

2 8 (6) 

3 12 (10) 

4 22 (18) 
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5 16 (13) 

6 13 (10) 

7 3 (2) 

8 2 (2) 

�

 

Supplementary Table 2: Nancy Index range of scores. 

Item n (%) 

Acute inflammatory cell infiltrate  

None 47 (37.6) 

Mild 62 (49.6) 

Moderate 12 (9.6) 

Severe 4 (3.2) 

Chronic inflammatory cell infiltrate  

None 11 (8.8) 

Mild 34 (27.2) 

Moderate or marked increase 28 (22.4) 

Severe 52 (41.6) 

Ulceration  

    None 97 (77.6) 

    Yes 28 (22.4) 

Grade  

0 39 (31.2) 

1 8 (6.4) 

2 45 (36.0) 
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3 5 (4.0) 

4 28 (22.4) 

 

 

Supplementary table 3: Robarts’ Histopathology Index range of scores. 

Item n (%) 

Epithelial neutrophils  

None 43 (34) 

<5% crypts involved 27 (22) 

<50% crypts involved 45 (36) 

>50% crypts involved 10 (8) 

Lamina propria neutrophils  

No increase 46 (37) 

Mild but unequivocal increase 64 (51) 

Moderate increase 11 (9) 

Marked increase 4 (3) 

Chronic inflammatory cell infiltrate  

     No increase 11 (9) 

     Mild but unequivocal increase 34 (27) 

     Moderate increase 28 (22) 

     Marked increase 52 (42) 

Erosion or ulceration  

No erosion, ulceration or granulation tissue 81 (65) 

Recovering epithelium + adjacent inflammation 

or Probably erosion-focally stripped 

9 (7) 
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Unequivocal erosion 6 (5) 

Ulcer or granulation tissue 29 (23) 

Robarts’ Histologic Index (0-33)  

Mean (sd) 11.4 (10) 

Median (IQR) 10 (1, 21) 

(minimum, maximum) (0, 31) 
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