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Abstract: Despite the increasing incidence and prevalence of Crohn’s Disease (CD), no curative op-
tions exist and treatment remains complex. While therapy has mainly focused on medical approaches
in the past, growing evidence reveals that in cases of limited inflammation, surgery can suffice as
an alternative primary treatment. We retrospectively assessed the disease course and outcomes of
103 patients with terminal Ileitis who underwent primary surgery (n = 29) or received primary medi-
cal treatment followed by surgery (n = 74). Primary endpoint was the need for immunosuppressive
medication after surgical treatment (ileocecal resection, ICR) during a two-years follow-up. Rates for
laparoscopic ICR were enhanced in case of early surgery, but no differences were seen for postopera-
tive complications. In case of immunosuppressive medication, patients with ICR at an early state of
disease needed significantly less anti-inflammatory medication during the two-year postoperative
follow-up compared to patients who were primarily treated medically. Furthermore, in a subgroup
analysis for patients with localized ileocecal disease manifestation, early surgery consistently resulted
in a decreased amount of medical therapy postoperatively. In conclusion primary ICR is safe and
effective in patients with limited CD, and the need for immunosuppressive medication during the
postoperative follow-up is low compared to patients receiving surgery at a later stage of disease.

Keywords: Crohn’s Disease; surgical therapy; ileocecal resection

1. Introduction

Inflammatory Bowel Disease such as Crohn’s Disease (CD) represents a global so-
cioeconomic burden throughout different health care systems [1,2]. Despite major efforts
in basic and clinical research, its pathophysiology is still not understood in detail and no
curative therapeutic options are currently available. Patients often have to take various
medications with severe side effects which markedly reduce quality of life and significantly
increase health care related costs [3-5]. Accordingly, introduction of new medical therapy
biologicals initially demonstrated promising results with lower rates of surgical interven-
tion, but long-term data showed otherwise [6,7]. Moreover, current studies demonstrate
the positive effect of surgery with respect to increased quality of life and the decreased
need for immunosuppressive medication in selected patient cohorts [8-10].

In cases of limited inflammation to the small bowel and/or colon, surgery in the
form of ileocecal resection (ICR) might represent an alternative therapeutic option in CD
compared to medical therapy due to its continued refinement and advances in minimal-
invasive techniques [10-12]. Indeed, laparoscopic ileocecal resection in CD is not only a
demonstrated safe surgical procedure, but also a cost-effective treatment option compared
to medical therapy [13]. Despite this increasing evidence for primary surgical resection of
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isolated ileitis terminalis, recommendations for operative treatment in CD patients remain
controversial throughout different health care systems [14,15]. According to the Guidelines
of the American College of Gastroenterology, surgery should be reserved for severe enteric
complications such as obstruction, perforation, or abscess formation. In addition, CD
refractory to medical treatment is also regarded as an indication for surgical intervention,
but with the drawback that operations become increasingly complex and challenging as
the state of inflammation worsens [16]. In contrast, individual European societies have a
less conservative approach to performing bowel resections in patients with IBD and CD,
in particular. The British National Institute for Health and Care Excellence (NICE), for
instance, recommend surgery as an alternative to medical treatment at relatively early time
points of the disease, providing that the risks and benefits as well as personal preferences of
patients are carefully considered [17]. In comparison, German guidelines only recommend
surgery for limited symptomatic inflammation to the ileocecal region as an alternative
primary therapy. This is due to the fact that the large majority of CD patients requires
surgery at least once during their lifetime while surgical resection results in a prolonged
disease-free survival (DFS) compared to medical treatment [18].

Despite the increasing evidence that surgery should be considered as a treatment
alternative in cases of limited Crohn’s Disease, consensus recommendations remain het-
erogeneous. Consequently, patients are mostly treated medically after primary diagnosis
without introduction to surgical options. This attests to the need for further studies in-
vestigating the value of surgery in CD treatment. Thus, the objective of this single-center
retrospective study was to investigate and evaluate the feasibility and prognostic outcome
of primary ICR in patients with ileocecal CD in comparison to primary anti-inflammatory
and immunosuppressive therapy, followed by surgery at a later stage.

2. Materials and Methods
2.1. Study Population

In this single-center retrospective study, all patients with ileocecal resection due
to Crohn’s Disease with terminal inflammatory, penetrating, and/or stricturing ileitis
(Montreal classification B1-B3) treated from 2006 to 2017 at the Department of Surgery at the
University Hospital of Wuerzburg were evaluated. 169 patients with ICR were identified.
Patients with previous gastrointestinal surgery or ulcerative colitis were excluded.

Terminal ileitis was defined as inflammation limited to the terminal ileum with the
histopathological diagnosis of Crohn’s Disease. Recommendation about individual treat-
ment regimen was given by an interdisciplinary board including gastroenterologists and
surgeons. The preoperative extent of inflammation was usually assessed by endoscopy
and completed by an MRI scan. Extraintestinal disease was evaluated by patient history.
Postoperative 2-years follow-up assessment was performed by a phone interview with
patients including a defined questionnaire about further medical and surgical/endoscopic
treatments and complications after index operation (ICR).

All patients were divided into two subgroups. Patients with primary resection follow-
ing initial diagnosis of terminal ileitis without previous medical therapy were compared
to patients initially receiving anti-inflammatory and/or immunosuppressive medication
followed by ICR at a later stage. Sociodemographic and clinicopathological data including
time of diagnosis, stricture/stenosis, penetrating disease behavior, abscess, and additional
disease manifestations were collected for each patient from patient records. Further, sur-
gical procedure as an open or laparoscopic ICR, elective or emergency procedure, and
creation of a stoma were evaluated. Surgical and non-surgical complications within 30 days
after operation, and length of hospital stay were also analyzed from patient records.

2.2. Outcome

The primary endpoint was defined as the need for anti-inflammatory or immuno-
suppressant therapeutics within two years following surgery. Anti-inflammatory and
immunosuppressive therapy included corticosteroids, biologicals, and other medications
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(aminosalicylate, methotrexate, thiopurine) according to national and international guide-
lines [18]. Secondary endpoints were the time interval between the start of medications and
ICR, a possible escalation of the medical therapy, and the need for an additional surgical
procedure due to disease progression. Further secondary endpoints included surgical and
non-surgical complications within 30 days and the length of hospital stay.

2.3. Subgroup Analysis for Localized Ileocecal Crohn Manifestation

For a subgroup analysis, all patients with localized ileocecal Crohn’s manifestation
were included. Patients were analyzed for primary and secondary endpoints, and patients
as well as disease characteristics were evaluated.

2.4. Statistical Analysis

Descriptive data are presented as median with range or total numbers with percentage.
Differences in patient characteristics were assessed by Chi-Square test, Fisher’s exact test,
or ANOVA test in accordance to the data scale and distribution. A p-value of <0.05
was considered statistically significant. Statistical analysis was performed by using SPSS
statistics (Version 25, IBM, Armonk, NY, USA).

2.5. Ethical Considerations

Ethical approval for this study was obtained from the Ethics Committee of the Univer-
sity of Wuerzburg, Germany (Reference: 6619-sc/10 July 2019).

3. Results
3.1. Patient Characteristics

In this single-center study, 169 patients with ICR were initially identified. While
66 patients were excluded due to failed follow-up (n = 19) and previous surgery (n = 47),
103 patients were finally included with 29 patients receiving primary resection and 74 pa-
tients treated with medication before surgery (Figure 1). As presented in Table 1, both
groups did not show any significant differences regarding age, gender, BMI, and co-
morbidities (cardiovascular, pulmonary, diabetes). Primary manifestations of CD were
strictures/stenosis, penetration, and fistulas with comparable incidences between both
subgroups. However, while the majority of patients with primary ICR suffered from a
localized disease to the ileocecal area, patients with primary medication showed increased
rates of multi-localized disease manifestations in the upper gastrointestinal tract (6.9%
versus 20.3%) and perianal (6.9% versus 27.0%, p = 0.031). Median time interval for patients
with primary surgical intervention from diagnosis to surgical intervention was 15.6 months
compared to 85.8 months for patients with primary medication (p < 0.001).

3.2. Postoperative Outcome

Emergency procedures were significantly increased in the group of patients with
primary surgery (17.2% versus 2.7%, p = 0.018). On the other hand, patients who were
initially treated with anti-inflammatory or immunosuppressant medication had a sig-
nificantly enhanced rate of open ileocecal resection compared to patients who received
primary resection (64.9% versus 34.5%, p = 0.007). While more patients with short disease
interval received a laparoscopic approach (44.8% versus 29.7%), rates of temporary stomas
were comparable between both groups (6.9% versus 5.5%) without any permanent stoma.
Furthermore, no significant differences between both groups were seen for postoperative
surgical complications. Rates of anastomotic leakage did not differ significantly (6.9%
versus 8.1%). Similarly, no differences were seen for intraabdominal abscesses, wound
infection and ileus postoperatively between both groups. In addition, non-surgical compli-
cations (pneumonia, urinary tract infection/UTI, thrombosis) and length of hospital stay
(10 versus 9 days) were comparable in both groups without relevant disparities (Table 2).
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Figure 1. Study design.
Table 1. Patient demographics and clinical characteristic.
Primary Surgery (n = 29) Primary Medication (n = 74) p-Value
Age, years
Median 27 29.5 3
Range 14-27 13-61 ns
Gender (1, %)
Male 18 (62.1) 39 (52.7) s
Female 11 (37.9) 35 (47.3)
Body Mass Index (kg/m?)
Median 22.6 21.8 ns
Range 16.5-40.4 13.5-32.7
ASA classification (11, %)
>2 4(13.8) 9(12.2) ns
Active smoking (1, %) 11 (37.9) 19 (25.7) ns
Comorbidities (1, %)

Cardiovascular 6 (20.7) 21 (28.4) ns
COPD !/ Asthma 2(6.9) 8(10.8) ns
Diabetes mellitus 0 2(2.7) ns

Crohn’s manifestation (1, %)
Stricture/Stenosis 20 (69.0) 63 (85.1) ns
Penetrating 3(10.3) 5(6.8) ns
Fistula 2(72.4) 35 (47.3) 0.021
Additional localizations of Crohn’s Disease (1, %)
Upper GI 2 tract 2(6.9) 15 (20.3) ns
Colorectal 13 (44.8) 36 (48.6) ns
Perianal 2(6.9) 20 (27.0) 0.031
Extraintestinal 1(3.4) 10 (13.5) ns
Weight loss >10% in 12 months prior to surgery (1, %) 10 (34.5) 29 (39.7) ns
Time interval from diagnosis to surgery, months (mean) 15.6 85.8 <0.001

Abbreviations:! chronic obstructive pulmonary disease; 2 gastrointestinal; 3 not significant.
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Table 2. Postoperative outcome of all patients.

Primary Surgery (n = 29) Primary Medication (n = 74) p-Value
Surgical priority (1, %)
Elective 24 (82.8) 72 (97.3) 0.018
Emergency 5(17.2) 2(2.7) ’
Surgical procedure (11, %)
Open 10 (34.5) 48 (64.9)
Laparoscopic 13 (44.8) 22(29.7) 0.007
Conversion 6(20.7) 4(5.4)
Stoma (1, %)
Temporary 2(6.9) 4 (5.5) ns
Permanent 0 0
Surgical complications, 30 days (1, %)
CDC'! > 3a 4(13.8) 9 (12.2)
Anastomotic leak 2(6.9) 6(8.1)
Abscess 2(6.9) 3(4.3) ns
Wound infection 2(6.9) 2(2.7)
Tleus 0 2(2.7)
Non-surgical complications, 30 days (1, %)
Pneumonia 13.4) 0 ns
UTI2 0 4(5.4)
Thrombosis 0 1(1.4)
Length of hospital stay, days
Median 10 9
Range 6-72 6-51 ns
Additive medical therapy 2 years after surgery (1, %) 11 (37.9) 58 (78.4) <0.001
Time until start of additive medical therapy after surgery,
months
Median 14 1
Range 1-82 1-54 <0.001
Medical therapy escalation 2 years after surgery (1, %) 1(34) 20 (27.0) 0.006
Immunosuppressive therapy 2 years after surgery (1, %)
Steroids 4(13.8) 30 (40.5) 0.05
Biologicals 5(17.2) 28 (37.8) 0.06
Others 5(17.2) 24 (32.4) 0.09
2nd Crohn associated opera(t;lono/Z) years after primary surgery 1(3.4) 1(1.4) ns

! Clavien Dindo classification; ? urinary tract infection.

3.3. Postoperative Immunosuppressive Therapy

Two years after surgery, significantly more patients received anti-inflammatory or
immunosuppressive therapy who had been initially treated medically in comparison to
patients who were primarily operated (37.9% versus 77.0%, p < 0.001) (Table 2). Following
surgery, patients with primary medical therapy received significantly more steroids (13.8%
versus 35.1%, p = 0.05) as well as biologicals (17.2 versus 37.8%, p = 0.06) and other anti-
inflammatory medication (aminosalicylate, methotrexat, thiopurine) (17.2 versus 32.4%,
p = 0.09) postoperatively. Furthermore, median time interval between surgery and the
start of medical treatment was significantly longer for those who did not receive any
medication prior to surgery (14 months versus 1 month, p < 0.001). While the need for
a second Crohn-associated surgical intervention was low for both groups (3.4% versus
1.4%) during the 2-year follow-up, escalation of immunosuppressive or anti-inflammatory
medication within two years past surgery was significantly increased in patients who
already received medical treatment prior to surgery in comparison to patients with primary
surgical intervention (3.4% versus 27%, p = 0.006).

3.4. Outcome for Localized Ileocecal Diseases Manifestation

Subgroup analysis was performed for all patients with localized CD to the terminal
ileum. While all patients with primary resection had localized disease, 30 patients who
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received primary medical therapy could be included. Patient characteristics were similar
between both groups, and no differences were seen for comorbidities or active smoking.
However, patients who received primary resection had significantly more fistulas in com-
parison to patients who received surgery after primary medical therapy (Table 3). Further,
when patients were treated primarily medically and had ICR at a later stage, they received
significantly more immunosuppressive medication postoperatively compared to patients
with early surgery (80% versus 37.9%, p = 0.001) and had a shorter time interval until
the start of medical therapy after ICR (1 versus 14 months, p < 0.001) despite localized
disease manifestation. While rates of therapy escalation were slightly increased in the
group of late surgery during the two year follow-up (3.4% versus 16.7%), the increase in
immunosuppressive medication was mainly due to steroids (13.8% versus 50%, p = 0.005)
(Table 3).

Table 3. Postoperative outcome in patients with localized (ileocecal) manifestation.
Primary Surgery (n = 29) Primary Medication (n = 30) p-Value
Age at diagnosis, years
Median 26 24 ns
Range 14-72 6-55
Age at surgery, years
Median 27 29.5 ns
Range 14-72 13-57
Crohn’s manifestation (1, %)
Stricture/Stenosis 20 (69.0) 25 (83.3) ns
Penetrating 3(10.3) 0 ns
Fistula 21(72.4) 9 (30.0) 0.002
Perianal 2(6.9) 0 ns
Extraintestinal 1(3.4) 0 ns
Surgical complications, 30 days (1, %)
CDC' > 3a 4(13.8) 3(10.0)
Anastomotic leak 2 (6.9) 2 (6.7)
Abscess 2(6.9) 1(3.3) ns
Wound infection 2 (6.9) 0
Ileus 0 0
Length of hospital stay, days
Median 10 8 ns
Range 6-72 6-29
Additive medical therapy 2 years after surgery (1, %) 11 (37.9) 24 (80.0) 0.001
Time until start of additive medical therapy after surgery,
months
Median 14 1
Range 1-82 1-29 <0.001
Medical therapy escalation 2 years after surgery (1, %) 1(3.4) 5(16.7) 0.195
Immunosuppressive therapy 2 years after surgery (1, %)
Steroids 4(13.8) 15 (50.0) 0.005
Biologicals 5(17.2) 9 (30.0) 0.36
Others 5(17.2) 6 (20.0) 1

1 Clavien Dindo classification.

4. Discussion

Despite its high clinical and socioeconomic relevance due to its increasing incidence
and prevalence worldwide, therapeutic options for Crohn’s Disease remain limited without
curative perspectives. Patients with CD often have reduced quality of life and increased
health care related costs [4,5,19]. Since disease progression can be very heterogenous,
individual treatment strategies are necessary to improve these criteria for this complex
disease. We showed in our study that patients with primary resection in cases of local-
ized CD needed significantly less anti-inflammatory or immunosuppressive medication
postoperatively compared to patients with primary medical treatment several years before
surgery was initiated. Therefore, while CD is very heterogenous with varying degrees of
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disease severity throughout patients and is often primarily treated by medication, surgical
resection represents an effective alternative therapy in case of localized disease.

Despite major efforts in basic and clinical research, the etiology of CD is still not
understood in detail. Evidence indicates that various factors such as environment, mi-
crobiota, and genetics result in decreased epithelial barrier function and an upregulated
immune system [20-22]. While the precise of events in the pathophysiology of CD remains
controversial, most medications currently target the immune system. Besides their undis-
puted anti-inflammatory properties and clinical efficiency, they can result in serious side
effects are inadequate for many patients [3]. Consequently, numerous medications are
often prescribed for CD over lengthy time periods which significantly reduce quality of life
and incur high health care related costs.

In cases of limited disease, de Groof et al. have shown that laparoscopic ileocecal resec-
tion is cost-effective in comparison to anti-inflammatory medication and that quality of life
is at least similar between patients with Crohn-related surgery and medical therapy [13].
Similarly, two retrospective studies demonstrated a significantly prolonged disease-free
survival for patients receiving primary surgical resection compared to primary medical
treatment with reduced need for immunosuppressive therapy [8,23]. Further, studies con-
firmed the positive effect of early surgical intervention on immunosuppressive medication
with a reduced rate of surgical re-operation [24-26]. In addition, a single prospective
randomized trial demonstrated that laparoscopic ileocecal resection can be an alternative
to infliximab therapy in patients not responding to three months of conventional medical
therapy (glucocorticoids, thiopurines, methotrexate) [10]. The trial showed improved
quality of life for patients after surgery compared to medical treatment without differences
in morbidity. In addition, 37% of patients receiving infliximab needed surgical intervention
during follow-up, underlining the positive effect of early surgery.

While laparoscopic surgery is usually preferred over conventional open surgery due
to fewer complications and fewer incisional hernias [27], both techniques are similar
regarding disease recurrence [28-30]. Specifically, disease recurrence is significantly de-
creased after surgical resection in comparison to patients receiving anti-inflammatory or
immunosuppressant therapy with more than 50% of patients being relatively or completely
symptom-free for the former in the long-term [31-33]. This data led to consensus rec-
ommendations of different national and international guidelines to consider surgery in
case of localized inflammation as an alternative to medical treatment at relatively early
disease stages. In particular, British as well as German guidelines propose that patients
are informed at early time points about both therapeutic strategies taking into account the
state of disease, individual risks and benefits, as well as personal preferences for further
treatment recommendations [17,18]. Similarly, updated European Crohn’s and Colitis
Organization (ECCO) guidelines recommend primary surgery in cases of localized CD
as a reasonable alternative to infliximab therapy [34]. However, despite low morbidity
and decreased rates of disease recurrence for Crohn-related surgery, American guidelines
consider surgical resection as a treatment option only in case of enteric complications
such as bowel obstruction, perforation, abscess formation, or in the presence of medically
refractory disease [16]. This perspective is underlined by recent data from Australia and
Canada, demonstrating a trend towards decreasing numbers of Crohn-related surgery due
to differences in clinical practice [14,35].

Because of these contrasting perspectives on the role of surgery in Crohn’s Disease, we
analyzed our patient cohort comparing primary surgical resection to initial medical therapy
with anti-inflammatory or immunosuppressant medication followed by surgery in case
of terminal ileitis. While most patient characteristics were similar between both groups,
patients with primary surgery had significantly more fistulas as a primary manifestation
(72.4% versus 47.3%, p = 0.021) (Table 1). In cases of primary medical treatment, more
patients were initially diagnosed with multilocular disease mainly located in the perianal
area as well as in the upper gastrointestinal tract besides the ileocecal area. Accordingly, the
feasibility of laparoscopic resection was increased at early time points of disease progression
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(44.8% versus 29.7%). While advanced disease stage can make a laparoscopic approach
impossible due to excessive inflammation and development of fistulas, no differences
were seen for the need of a stoma (6.9% versus 5.5%) or postoperative complications.
The median time interval until the start of immunosuppressive or anti-inflammatory
medication postoperatively was significantly shorter for patients with primary medical
therapy (1 month) in comparison to patients with primary surgery as a treatment of
choice (14 months, p = 0.001). This was in part due to its prophylactic application to
maintain remission postoperatively, especially in patients with a long interval of disease
progression before surgery and in those with multilocular disease, which were primarily
treated medically. However, within two years after surgery, only 37.9% of patients who
were primarily operated on at an early stage of CD needed medical therapy compared to
78.4% of patients who received surgical resection following primary medical treatment at a
later stage (p < 0.001). Patients with primary medical treatment needed significantly more
steroids as well as biologicals, and therapy escalation was only necessary for one patient
treated by primary surgery (3.4%), while 20 patients (27%) with surgery at a later stage
received therapy escalation postoperatively (p = 0.006). However, despite the increased
need for postoperative medical therapy in patients with surgery at a later disease stage,
rates for a second Crohn-associated surgery remained low in both groups.

To further strengthen our conclusion, we next performed a subgroup analysis for
patients with localized ileocecal disease and excluded all patients with multilocular mani-
festations. Despite localized CD to the terminal ileum, patients who were initially treated
by medication received statistically significant more immunosuppressive medication after
ICR than patients with primary resection (37.9% versus 80.0%, p = 0.001) starting immedi-
ately after surgery. Consequently, since ICR is effective in treating patients with localized
ileocecal disease, automatic postoperative continuation of medication for patients with a
long history of medical treatment might be discussed on an individual basis and based
on established risk factors (active smoking, fistulating phenotype, etc.) [36]. Additionally,
a structured endoscopic surveillance using the Rutgeert score should be performed after
6 months to re-evaluate the therapeutic decision and adjust it if necessary [36]. Moreover,
while patients who primarily received ICR had an increased incidence of fistulas, only a
small number of those were additionally treated medically postoperatively without the
need for therapy escalation during the follow-up period. Interestingly, while fistulas are
generally seen as risk factors for disease recurrence and are therefore often treated by addi-
tive medication as remission prophylaxis, our data demonstrate that additional therapy
after ICR might not be necessary in cases of fistulas.

Our study has some limitations, including its retrospective character and the single-
center design. In addition, the follow-up period of 24 months is relatively short and lacking
in long-term data on re-operation, functional outcome, and life quality. However, the
explicit differentiation between the two groups of primary surgery and primary medication
is a major advantage for robust disease-free analysis. Furthermore, while the overall cohort
is heterogenous regarding the disease manifestation with 59% of patients with primary
medical therapy showing a multilocular disease manifestation, our cohort represents the
clinical reality and demonstrates the challenges of CD therapy. However, in our cohort, we
focused on patients receiving surgery mainly due to failure of medical treatment, and, thus,
patients without surgical intervention benefiting from medical therapy were not part of our
study. Additionally, our study was not designed to analyze and compare the therapeutic
outcome following surgery and medical treatment in general, but investigating the effect
of primary versus late surgery in patients with localized ileocecal CD.

5. Conclusions

In conclusion, the optimal treatment regimen for patients with Crohn’s Disease re-
mains controversial. Here, we were able to demonstrate that ICR as a primary treatment
for patients with limited ileocecal CD is a safe and effective option at relatively early stages
of localized CD, which might result in a reduction of immunosuppressive medication
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postoperatively. Furthermore, our data might question general paradigms of CD treat-
ment as automatic continuation of preoperative medication postoperatively and additive
medical therapy in cases of fistulas. Further studies in basic research to not only inhibit
inflammation, but also support mucosal healing as well as clinical studies with larger
cohorts and a prospective design are necessary to improve the therapy of CD. Since CD
represents a heterogenous and complex disease, interdisciplinary communication between
gastroenterologists and surgeons on a regular base is required to provide optimal care
for patients.
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