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Abstract
Background

Diffuse mucosal in�ammation in the duodenum that is distinct from peptic ulcer diseases has been
repeatedly reported in patients with ulcerative colitis (UC). The pathogenesis of this complication remains
uncertain, however, a colectomy for medically-refractory UC appears to trigger the duodenitis. We
investigated the risk factors, treatments, and prognosis of UC-related duodenitis presented after
colectomy. 

Methods 

We performed a case series study of 152 patients with UC who underwent colectomy for the development
of UC-related duodenitis between January 2011 and June 2020. Clinical and laboratory data, disease
severity, medications were collected to see the associations with UC-related duodenitis.

Results

Eleven UC-related duodenitis cases were identi�ed among 55 colectomy cases of UC who received
esophagogastroduodenoscopy (EGD) due to epigastric symptoms. Disease severity de�ned by CRP and
partial Mayo score prior to colectomy was signi�cantly higher in patients with UC-related duodenitis than
the controls. Among the medications used before colectomy, only anti-TNF-α agents were signi�cantly
associated with the development of UC-related duodenitis (OR 5.4, 95% CI: 1.456 - 22.82, P=0.02). Most
UC-related duodenitis patients responded to Mesalamine or corticosteroid, and did not experience
relapses but four cases (36.4%) needed treatment escalations to control bleeding. Three UC-related
duodenitis patients (27.3%) were eventually treated with biologics due to concomitant pouchitis and/or
UC-like enteritis.

Conclusions

UC patients with higher disease activity and the use of anti-TNF-α agents prior to colectomy appear to be
at high risk of developing UC-related duodenitis. A relapse is rare in UC-related duodenitis but
maintenance therapies may be needed if it’s complicated with pouchitis.  

Background
Since the �rst case of UC reported in 1859, the incidence and prevalence of UC have kept being raised
worldwide [1]. UC is generally known to affect only colon and rectum as its name indicates. However,
some patients with UC extend mucosal in�ammation toward the ileum, known as backwash ileitis. In
addition, up to 50% of patients with UC may experience mucosal in�ammation in the ileal pouch after
colectomy [2]. An increasing number of case reports has suggested that patients with UC may develop
mucosal in�ammation in the gastro-duodenal region typically after colectomy [3–10]. These
manifestations indicate that UC-related mucosal in�ammation may occur extracolonic regions of the
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gastrointestinal tract if certain conditions are met. Currently, however, the disease concept of UC-related
extracolonic gastrointestinal in�ammation has yet to be established [11].

Although clinical and pathological pictures of the UC-related extracolonic gastrointestinal in�ammation
remain obscure, previous reports have linked colectomy in pancolitis cases with gastro-duodenal or
enteric involvements of UC [9, 10]. Besides classical pouchitis that often occur after colectomy in patients
with UC, many reports have shown gastro-duodenal or enteric in�ammation mimicking UC mucosa that
are newly manifested after colectomy [3–10]. Although each report uses different criteria to describe UC-
related gastro-duodenitis or enteritis, most of these reports appear to be showing the same disease entity
because endoscopic and pathological appearances are consistently similar to UC and they respond to the
medications for UC but peptic ulcers [12–15]. Recently, a multicenter retrospective case series analysis
reported that 0.8% of patients with UC may develop UC-related severe enteritis after colectomy [14].
Although the incidence of UC-related extracolonic gastrointestinal in�ammation is low, it is important to
be aware of such condition as it can be life-threatening due to massive bleeding or perforation [14, 16].
Regardless of the debate over whether UC-like mucosal appearances in the duodenum is a part of UC
manifestations or not, these conditions will despair the patients who underwent colectomy, which is
thought to be a ‘curative’ surgery. Applying EGD for the patients with UC who have epigastric symptoms
after colectomy may be useful to detect UC-related extracolonic gastrointestinal in�ammation as the
majority of them have typical mucosal features in the duodenum [12, 14].

Identifying clinically useful factors that predict later development of UC-related gastro-duodenal lesions in
UC patients undergoing colectomy would help improve the prognosis of them. In fact, standard treatment
for UC such as 5-aminosalicylate (5-ASA) or corticosteroid appears to be effective in most cases of UC-
related gastro-duodenitis if it is diagnosed early after onset. Currently, however, the patient characteristics
of UC-related gastro-duodenal lesions have not been explored by a comparison analysis between UC
patients with and without gastro-duodenal lesions after colectomy. In this study, we investigated the risk
factors, e�cacy of various treatments, and prognosis of the patients with UC who developed UC-related
gastro-duodenitis (UC-duodenitis) after colectomy.

Methods

Patients
There were 198 UC patients who underwent total colectomy between January 2011 and June 2020 in our
facility (Figure 1). The institutional review board of Tokyo Yamate Medical Center approved the protocol
and the permission to use the medical records in each patient was obtained by opt-out. Nine patients who
were re-diagnosed with Crohn’s disease (CD), in�ammatory bowel disease (IBD) unclassi�ed or Behcet’s
disease based on the pathological �ndings of resected specimens were excluded. Among 189 patients,
37 patients who received colectomy due to dysplasia or cancer were also excluded because no patients
developed UC-duodenitis during the study period. The remaining 152 patients were analyzed for the
development of UC-duodenitis during one to ten years after colectomy. There were 55 patients who
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received EGD for epigastric symptoms, and 11 patients were de�ned as UC-duodenitis based on the
criteria listed below. The patients who did not show any endoscopic signs of UC-duodenitis were
identi�ed as controls for comparisons.    

De�nition of UC-duodenitis. 
Results of EGD were reviewed for the signs of UC-duodenitis in the 55 patients. UC-duodenitis was
diagnosed by previously established criteria with slight modi�cations, i.e., i) Endoscopic �ndings in the
duodenum are designated friable and diffuse granular mucosa (Figure 2a), ii) Lesions are resistant to
treatment with anti-ulcer agents such as H2-blockers or proton pump inhibitors (PPI) but improve
following the treatment with corticosteroids and mesalazine, and/or iii) Histopathological �ndings of the
duodenum resembling UC lesions (Figure 2b) [12][13]. Helicobacter. pylori infection was excluded in 7
patients who had atrophic gastritis.  

Data collection 
Patient demographics and characteristics including ages at onset and colectomy, sex, disease
characteristics, results of blood tests, medications and response to the treatment were obtained from the
electronic medical record. Serum C-reactive protein (CRP) levels and the partial Mayo score (PMS; stool
frequency [0–3], rectal bleeding [0–3] and Physician’s global assessment [0–3]) measured within two
weeks prior to the colectomy were used to evaluate the disease severity. 

Statistical analysis
Data are expressed as medians and interquartile ranges to see sample distributions. Gender, the
frequencies of treatments were compared by Fisher’s exact probability test, and the Mann–Whitney U test
was used to compare differences between two independent variables (age, duration, dose of
prednisolone, CRP and PMS) using GraphPad Prism 8.0 (GraphPad Software Inc., San Diego, CA, USA). 

Results

Patient demographics and characteristics of UC-duodenitis
The study cohort comprised of 55 patients with UC who received EGD after total colectomy, which
included 11 UC-duodenitis cases. Most patients underwent colectomy due to failure of medical treatment
except 11 cases of toxic megacolon and 3 cases of perforation. First, we sought to identify demographic
characteristics of UC patients that were associated with the development of UC-duodenitis after
colectomy. The demographic backgrounds of the 55 patients are shown in Table 1. In those UC-
duodenitis and control groups, 36 and 40 percent were men, respectively. There were no signi�cant
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differences between UC-duodenitis and control groups in gender, ages at onset of UC and colectomy,
disease duration, and the dose of PSL used at the time of colectomy. The control group was monitored
about a year longer than UC-duodenitis group (54.5 vs. 40 months) for the signs of upper gastrointestinal
symptoms, which con�rms overlooked UC-duodenitis cases in the control group to be minimum.

Disease severity at colectomy is associated with later
development of UC-duodenitis
Previous reports have suggested that pancolitis may predispose to developing UC-duodenitis after
colectomy [12, 13]. All of the UC-duodenitis cases and 92% of controls were pancolitis in our cohort.
Although the rate of pancolitis was similar between the groups of UC-duodenitis and control, we thought
disease severity would be clinically more important rather than the affecting area. Serum CRP levels as
well as PMS two weeks prior to colectomy were signi�cantly higher in UC-duodenitis group than the
control group (Fig. 3). These results indicate that UC patients prone to developing UC-duodenitis are
mostly having high disease severity at the time of colectomy.

Preoperative uses of anti-tumor necrosis factor alpha (TNF-α) agents are associated with the
development of UC-duodenitis

Recent increase of therapeutic options such as the addition of biologics have substantially improved the
management of acute severe UC, while the cases of UC-duodenitis appear to be increasing accordingly.
We therefore questioned whether the force manipulations of a patient’s immune network by such
treatments together with the sudden removal of the original in�ammatory site in patients with UC might
result in unusual distributions of mucosal in�ammation in the gut. When we compared the types of
treatment used prior to colectomy, anti-TNF-α agents (54.5% vs. 19.2%, P = 0.02) were more often used in
patients with UC-duodenitis than controls (Table 2). The administration of anti-TNF-α agents within one
month prior to colectomy was signi�cantly associated with the development of post-colectomy UC-
duodenitis with OR of 5.40 (95% CI 1.456–22.82, P = 0.02). On the other hand, there were no differences
between UC-duodenitis and controls in the use of corticosteroids, calcineurin inhibitors before colectomy.
Therefore, sustained in�ammation during speci�c blockage of TNF-α signaling might trigger an abnormal
distribution of the activated in�ammatory cells to the duodenum after colectomy.

UC-duodenitis responds to standard treatments for UC
Treatments and prognosis of UC-duodenitis are currently unknown. In our cohort of UC-duodenitis, two
(18%) and six (54%) patients had concomitant UC-like lesions in the stomach and the small intestine
including the ileal pouch, respectively (Table 3). Most of these cases responded to powdered 5-ASA
and/or corticosteroid but three cases (27.3%) required cyclosporine and a case (9.1%) was treated with
in�iximab (IFX) to control bleeding from the duodenum. These medications were effective and their upper
gastrointestinal manifestations subsided within several days. Two cases of UC-duodenitis were treated
with cyclosporine to induce remission that was followed by the maintenance therapy with vedolizumab
(VED) and adalimumab (ADA), respectively. Endoscopic con�rmation of mucosal healing in the
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duodenum was achieved in 55.6 ± 42.7 weeks and most of the cases did not show any signs of
recurrence thereafter, but one case (case 3) experienced a relapse 5 months after steroid withdrawal.
Although most (81.8%) of the UC-duodenitis cases were eventually started a PPI or a potassium-
competitive acid blocker during the study period, these drugs were for concurrent acid re�ux disease.
Cases that required maintenance therapies with corticosteroid, VED, ADA, or IFX after initial treatment of
UC-duodenitis had recurrent pouchitis or UC-like lesions in the small intestine. These results indicate that
UC-duodenitis responds well to the ordinal medications for UC but sometimes requires strong immune
suppression by corticosteroids or cyclosporine to induce a remission. Additional maintenance therapies
with biologics may be required if concomitant pouchitis exist. By contrast, a relapse seems to be rare in
isolated UC-duodenitis.

Discussion
UC-duodenitis was �rst described in 1960 and has been repeatedly reported especially in the last few
decades [3–10, 17]. While many of these reports demonstrate the cases of UC-duodenitis developed after
colectomy, it appears to be still uncommon. Although it is still a rare condition, the clinical signi�cance of
this manifestation in patients with UC is based on the fact that the number of reported UC-duodenitis
cases have been increasing in recent years despite the rate of colectomy in patients with UC reducing [5,
6, 24–28, 7, 9, 18–23] [29]. However, it is important to �rst establish a rationale for a rare but signi�cant
complication in UC which is now a globally emergence disease. In this study, we sought to determine the
incidence, clinical course, and risk factors of UC-duodenitis developed after colectomy in patients with
UC. We identi�ed 11 cases of UC-duodenitis among 152 patients with UC who received colectomy due to
treatment failure in our cohort. Higher disease activity and the use of anti-TNF-α at the time of colectomy
are found to be the risks for UC-duodenitis. Most UC-duodenitis patients responded to 5-ASA or
corticosteroids and did not experience relapses but additional biologics were needed if concomitant
pouchitis existed. A better understanding of disease behavior, effective treatments, and risk factors of UC-
duodenitis will help improve the management of patients with UC, especially severe cases that require
colectomy.

The pathogenesis of UC-duodenitis remains to be elucidated. Consequently, there have not been any
clinical measures to predict and prevent the development of UC-duodenitis in patients with UC undergoing
colectomy. This study is the �rst to identify that disease status and a speci�c treatment of UC at the time
of colectomy are associated with the development of UC-duodenitis. Higher disease activity in patients
with UC may lead to a systemic in�ammatory milieu, which remains active after colectomy while the
in�ammatory site is gone. Different from the surgical procedures of colorectal cancer, colectomy for UC
due to treatment failure normally leaves the regional lymph nodes, which can be the reserver of activated
lymphocytes and macrophages capable of homing to other parts of the intestine. The use of anti-TNF-α
at the time of colectomy was the other possible risk factor of UC-duodenitis. Interestingly, it has been
shown that the anti-TNF-α treatment, especially etanercept may induce intestinal in�ammation when
used for other autoimmune diseases than IBD [30, 31]. Similarly, anti-TNF-α agents are known to induce
psoriatic skin lesions despite them being often used to treat psoriasis [32]. The psoriatic lesions caused
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by anti-TNF-α tend to distribute different body regions compared to ordinal psoriasis and thus called
“inverse psoriasis” [32]. It is possible that arti�cial manipulations of unbalanced immune responses may
paradoxically lead to another abnormal immune activations in different areas of the body. This
hypothesis links the inverse psoriasis and the pathogenesis of UC-duodenitis that involve anti-TNF-α
treatment. Therefore, activated lymphocytes and macrophages that have lost an effector site and
uniquely manipulated immunity are plausible mechanisms underlying the development of UC-duodenitis
after colectomy.

The treatment of UC-duodenitis has not been established. Previous case reports have shown the
treatment experiences of UC-duodenitis with medications for UC such as powdered mesalazine,
corticosteroids, tacrolimus, and anti-TNF-α agents [5, 6, 8–10]. The response to ordinal medications for
UC implies the pathogenesis of UC-duodenitis may be similar to that in UC. However, our results show
that the relapse of UC-duodenitis is uncommon and the maintenance therapy may not be necessary
unless it is complicated with pouchitis. In the setting of status post colectomy, absence of effector site,
transient immune rebooting by ordinal medications for UC may be enough to control UC-duodenitis.

UC-duodenitis is a relatively uncommon disease but its incidence appears to be increasing. Accumulating
case reports have gradually revealed the clinical characteristics of UC-duodenitis. Because all of the
previous reports including this study had retrospectively analyzed the cases, there are limitations to
achieve de�nitive conclusions regarding the factors predispose to the development of UC-duodenitis.
However, our results have characterized this rare condition to be able to at least develop clinical
hypotheses. By identifying clinically applicable risk factors for the development of UC-duodenitis, our
results may allow us to provide more e�cient screening of UC-duodenitis and consequently improve the
overall outcome of colectomy in patients with UC.
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Tables
Tables 1 to 3 are available in the Supplementary Files section

Figures

Figure 1

Patient disposition �owchart for the present analyses. UC: ulcerative colitis, CD: Crohn’s disease, IBDU:
in�ammatory bowel disease unclassi�ed, BD: Behcet’s disease, UCAN: ulcerative colitis associated
neoplasia, EGD: esophagogastroduodenoscopy.
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Figure 2

A representative case of UC-duodenitis.

(a,) Endoscopic image of UC-duodenitis demonstrating irregular broad-based ulcers, friable, edematous,
and diffuse granular mucosa with spontaneous bleeding mimicking ulcerative colitis. (b)
Histopathological �ndings of the duodenum. There are no signs of subepithelial deposits or inclusion
bodies.  
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Figure 3

Comparison of serum CRP levels and PMS between UC-duodenitis and controls.  UC: ulcerative colitis,
PMS: partial Mayo score.
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