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Is the Routine Histopathologic Diagnosis of Ulcerative Colitis
Based on Cross-cut Sections or on Well-oriented Sections?
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Abstract. Background/Aim: For many years, it was
empirically estimated that the majority of the routine colon
biopsies in Swedish patients with ulcerative colitis (UC),
exhibited cross-cut crypts. The aim of the present study was
to assess the frequency of cross-cut crypts (CCC) and well-
oriented crypts in routine colon biopsies in German patients
with UC. Patients and Methods: In total, 447 colon biopsies:
376 with UC and 71 controls were investigated. Results: Out
of 376 colon biopsies with UC, 73% exhibited 260% CCC.
Out of the 237 biopsies showing 280% CCC, as many as
71% exhibited 100% CCC in individual biopsies. Similar
percentages were found in control biopsies. Conclusion: The
majority of the routine colon biopsies with UC, as well as
control biopsies in German patients displayed CCC. Thus,
an unnoticed, consequent, and systematic cutting technical
hitch was introduced during the laboratory processing of
colon biopsies. The reason(s) behind the similar histologic
processing mode of colon biopsies at the two geographically
disparate laboratories (Sweden and Germany) remains
elusive. The cross-cutting mode influenced the narrative of
biopsies in UC, inasmuch as some histological parameters
listed among well-oriented colon sections were not present
in sections displaying CCC.
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In 1859, a physician working at Guy’s Hospital, London,
described an inflammatory disease of the colorectum that he
called “simple idiopathic colitis” (1). Since then, a wealth of
literature has appeared concerning symptomatology,
endoscopy, pathology, treatment, and final outcome of
ulcerative colitis (UC) as the disease is currently being
referred to (2-8). The disease was described by Sir Samuel
Wilks in the middle of the XIX Century (1), its etiology
remains unknown.

The histopathological judgement of colon biopsies is central
to a definite diagnosis of UC. International consensus has been
reached concerning the parameters required for a histological
diagnosis of UC (9). These parameters are: i) Basal
plasmacytosis between the base of the crypt and the muscularis
mucosae, ii) Diffuse infiltration of chronic inflammatory cells
(Iymphocytes and plasma cells) in the lamina propria, iii)
Cryptolytic granulomas, iv) Eosinophils in the lamina propria
and muscularis mucosae, v) Active inflammation (cryptitis and
crypt abscesses), vi) Mucin depletion of goblet cells in surface
epithelium and in crypts), vii) Lymphoid aggregates in the
mucosa and submucosa, viii) Surface flattening with
metaplastic changes, ix) Surface erosions, x) Irregular mucosal
pseudovillous in the surface, xi) Wide crypt orifices, xii)
Inflammatory pseudo polyps, xiii) Crypt atrophy with
shortening of the crypts, xiv) Paneth cell metaplasia, xv)
Distortion of crypt architecture, xvi) Crypt branching (i.e.,
fission), and xvii) Abnormal regeneration (2-8, 9).

In attempts to reset the normal number of crypts in crypt-
free areas occupied by severe inflammation, bordering areas
regenerate in an abnormal fashion. Crypt-free areas become
occupied by crypts in symmetric and asymmetric branching
(10, 11), some arranged as rings in tandem (12), and by not
yet-dividing crypts, differing in length, width and/or shape.

In a diagnostic setting, the question arises as to whether
the aforementioned histological parameters are present in all
biopsies, only in well-oriented sections, or in cross-cut
sections. These different modes of histologic arrangement of
routine sections have received little attention but are a matter
of concern. It is conceivable that some histologic parameters,
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Table I. Number of colon biopsies with cross-cut crypts (CCC) in 376 colon biopsies in patients with ulcerative colitis (UC) and in 71 control

patients (50 with infectious colitis and 21 with sigmoid diverticulitis).

Ad hoc grouping of the percentage
of CCC in colon biopsies

No. of colon biopsies
with CCC in UC (%)

No. of colon biopsies
with CCC in controls (%)

0% 20 (5.3%) 3(42%)
<20% 13 (3.5%) 3 (4.2%)
>20%-<40% 19 (5.0%) 4 (5.6%)
240%-<60% 51 (13.5%) 4 (5.6%)
>60%-<80% 36 (9.5%) 12 (16.9%)
>80%-100% 237 (63%) 48 (67.6%)
376 (100%) 71 (100%)

such as surface flattening with metaplastic changes, surface
erosions, irregular mucosal pseudovillous in the surface,
basal plasmacytosis (between the crypt base and muscularis
mucosae), shortening of the crypts, and lymphoid aggregates
in the submucosa, might not be found in cross-cut sections,
as these parameters may become apparent in well-oriented,
vertical sections.

In previous studies of rectal biopsies (13, 14) and colon
biopsies in Swedish patients with UC (10, 15) we
empirically estimated that the majority of the biopsies
displayed cross-cut crypts. The pertinent question was: could
the histological processing of routine sections be the result
of a technical hitch while transferring the biopsy from the
forceps to the fixation vial or by wax-bedding and tissue
sectioning procedures used at the Swedish laboratory? This
challenging question was explored by evaluating the
arrangement of histologic sections in a diagnostic setting of
colon biopsies, at a German laboratory.

The purpose of this study was to calculate the frequency of
cross-cut tissue fragments in a relatively large cohort of colon
biopsies with UC diagnosed at a German Department of
Pathology. The rational was to investigate whether possible
alternative routine procedures used by German laboratory
personal, could influence the frequency of cross-cut tissue
fragments in a diagnostic setting of biopsies from patients with
UC. Another goal was to analyze whether some important
parameters at the mucosal surface (cell flattening, metaplastic
changes, erosions, irregular mucosal pseudovillous), and at the
basal aspects of the mucosa: basal plasmacytosis, crypt
shortening, and submucosal lymphoid aggregates, could be
detected in cross-cut sections of routine colon biopsies with UC.

Patients and Methods

The material consists of 447 colon biopsies: 376 with UC and 71
controls with mucosal inflammation (50 with infectious colitis and
21 with sigmoid diverticulitis).

The material was retrieved from the electronic archive of the
Institute of Pathology, Klinikum Bayreuth and DC Systeme,
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Heiligenhaus, Germany. The biopsies were diagnosed at the
Department of Pathology, Klinikum Bayreuth, Friedrich-Alexander-
University  Erlangen-Nuremberg, Bayreuth, Germany, on
hematoxylin and eosin (H&E)-stained slides (4 mm sections). The
preparations were subsequently scanned and digitalized with a
Hamamatsu NanoZoomer Digital Pathology S360 (NDP,
Hamamatsu, Herrsching am Ammersee, Germany) carrying a x40
objective. Images were made available online to all authors.

The frequency of cross-cut crypts (CCC) present in diagnostic
H&E stained sections were registered in an ad hoc group-listing of
the percentages of biopsies with CCC (Table I): i) 0% biopsies with
CCC (it implies that no CCC were found in those biopsies; all
crypts were well-oriented, vertical, ii) <20% biopsies with CCC, iii)
>20%-<40% biopsies with CCC iv) 240%-<60% biopsies with
CCC, =60%-<80% biopsies with CCC, and v) =80%-100% biopsies
with CCC.

The following parameters included in the histological diagnosis
of UC in the literature (2-10) were search for in biopsies with CCC:
surface cell flattening, metaplastic changes, erosions, irregular
mucosal pseudovillous, basal plasmacytosis, crypt shortening, and
submucosal lymphoid aggregates.

Ethical approval. Ethical approval was obtained from the Ethics
Committee of Friedrich-Alexander University, Erlangen-Nuremberg,
Germany (study number 175_20Bc).

Statistical analysis. The non-parametric Mann—Whitney U two-
tailed test was applied to compare differences between two groups.
Statistical significance was defined as p<0.05.

Results

Frequency of CCC in UC. From the results presented in
Table I, it may be deduced that out of 376 colon biopsies in
patients with UC, 73% (n=273) exhibited =60% CCC. Table
I also shows that 63% (n=237) of the colon biopsies had
>80% CCC. Notably, out of the 237 biopsies with =80%
CCC, as many as 71% (n=169) exhibited 100% CCC in
individual biopsies.

Frequency of CCC in controls with mucosal inflammation.
Since the frequency of CCC in infectious colitis (n=50) and
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Figure 1. Example of fragments of colon biopsies displaying cross-cut crypts. A) Low power view showing cross-cut crypts in all mucosal fragments
in a biopsy from a patient with ulcerative colitis (UC) (H&E, original x4). B, C, and D) Detail from biopsies in patients with UC showing cross-
cut crypts (H&E, B and C, original x16; D H&E, original x10), E) Biopsy from a control patient with infectious colitis (H&E original x16). F)
Biopsy from a control patient with sigmoid diverticulitis (H&E original x10).

sigmoid diverticulitis (n=21) was not significant (p=0.4413), the
results in both inflammatory processes were pooled together.

Table I shows that out of the 60 control biopsies
exhibiting 260% CCC, CCC were found in 84.5%. Out of
the 48 biopsies having 280% CCC, as many as 29 (60%) had
100% CCC in individual biopsies (Figure 1).

Comparing the frequency of CCC between UC and controls
When the frequency of CCC found in the tissue fragments
of 377 cases with UC was compared to that in 71 controls,
the result was not significant (p=0.328834).

Relevant histological parameters in biopsies with CCC. In
the literature (2-10), surface cell flattening, metaplastic
changes, erosions, irregular mucosal pseudovillous, basal
plasmacytosis, crypt shortening, and submucosal lymphoid
aggregates are relevant parameters included in the
histological diagnosis of UC.

We considered a priori, that due to the fact that the surface,
base, and submucosal aspects of the mucosa were not
included in the cross-cut histological sections, these
parameters might not be present. That pitfall was confirmed
in this survey, as none of these histologic parameters were
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present in any of the mucosal areas having CCC in the 376
biopsies with UC.

Discussion

The results of this study showed that the majority (about two
thirds) of the routine colon biopsies in German patients with
UC displayed =80% CCC. These findings substantiate the
previous deep-rooted subjective impression that the majority
of the routine biopsies in Swedish patients with UC (14, 15)
displayed CCC. Since the vast majority of the routine control
biopsies with inflammation also displayed CCC, it was
suggested that an unnoticed, consequent, and systematic
cutting technical hitch was introduced during the laboratory
processing of colon biopsies at the two geographically
disparate laboratories (Sweden and Germany).

This study also showed that some parameters included in
the histologic diagnosis of UC: i) surface flattening with
metaplastic changes, ii) surface erosions, iii) irregular
mucosal pseudovillous in the surface, iv) basal plasmacytosis
(between the crypt base and muscularis mucosae), V)
shortening of the crypts, and vi) lymphoid aggregates in the
submucosa, were not included in cross-cut sections. Thus,
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the cross-cutting mode influenced the narrative of biopsies
in UC, inasmuch as some histological parameters listed
among well-oriented colon sections were not present in
sections with CCC. From these deliberations, it becomes
clear that the narrative of diagnostic biopsies with UC should
include the histologic cutting mode at the respective
laboratory, so clinicians can interpret why some histologic
parameters listed in the diagnosis of UC, are missing in the
pathological report.

In conclusion, a recent Google search and PUBMED search
(2023-03-18) for “ulcerative colitis, pathology” revealed
5,450,000 hits and 14,240 publications, respectively. These
results underscore the interest for the parameters involved in
the microscopic assessment of UC. Nevertheless, no detailed
information is in record regarding the significance of the
histologic cutting mode in the narrative of the histologic
parameters in colon biopsies in UC. This study highlights the
possible cause(s) for that pitfall.
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