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JUS In the post-operative scenario:
when and what should | see?

Federica Furfaro

Assistant Professor (Tenure Track)

Vita-Salute University San Raffaele
Gastroenterology and Endoscopy

Milan, Italy

MY Panama City, Panama, August 18th = 19th, 2026
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The natural course of postoperative Crohns is recurrence

Recurrence is clinically silent initially

3. RADIOLOGIC 4. CLINICAL 5. SURGICAL
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Within 70-90% Transmural disease 30% by 3 years ~50%
1 week by 1 year detectable by 60% by 5 years by 5 years
(Rutgeerts i2-i4) IUS/MRE/CT
@ ] e ) ® b
Days - 1 week 6-12 months 1-3 years 3-5 years >5 years
TIME

1 2023 Requeiro Pediatric Textbook



Results of the Eighth Scientific Workshop of ECCO:
Prevention and Treatment of Postoperative Recurrence in
Patients With Crohn’s Disease Undergoing an lleocolonic
Resection With lleocolonic Anastomosis

Marc Ferrante'?(2, Lieven Pouillon®, Miriam Manosa*®, Edoardo Savarino®’2), Matthieu Allez®,
Christina Kapizioni®, Naila Arebi', Michele Carvello", Par Myrelid'>®, Annemarie C. De Vries'?,
the 8th Scientific Workshop of the European Crohns and Colitis Organisation, Pauline Riviere'*
Yves Panis' 2, Eugeni Domeénech**

Previous resection

Penetrating disease
STOP SMOKING Prior colonic Active smoking Perianle disease
involvement v Concong;c]z&zt IMIDs
s
SHARED DECISION < L
MAKING
Individualized Indi'vidual.ized
“low” risk “high” risk
Watchful waiting Discuss Cont;}r;;z;}r’*start

Ileocolonoscopy
after six months

Ferrante, JCC 2023

Start or optimize
therapy*

Watchful waiting Discuss
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Modified Rutgeert’s score

i0 il i3 i4

i2a i2b

Lesions confined >5 Aphthous lesions | Diffuse aphthous Diffuse inflammation
<5 Aphthous lesions to ileocolonic with normal mucosa | ileitis with diffusely |with already large ulcers
anastomosis between the lesions | inflammmed mucosa | and/or narrowing

No lesion in distal
ileum

lleal and anastomotic lesions graded separately
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Symptomatic recurrence according to the severity of endoscopic
recurrence at 1-year colonoscopy

% symptom free

1

no lesions (i0)
< 5 aphtous lesions (il)

0.6 -

0.4 |-

> 5 aphtous lesions (i2)

ulcers, nodules
narrowing (i4)

diffuse ileitis (i3)

Rutgeerts P, et al. Gastroenterology 1990;99:956-63
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Risk of re-resection after a prior surgery
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O'Keefe 1970-1979
Shinagawa 1982-2002
Burr 1990-1995
Boualit 1988-2004
Nguyen 1988-2008
Burr 1996-2001
Benchimol 1994-2007
Nguyen 1996-2007
Beelen 1991-2015
Vester-Andersen 2003-2004
Burr 2002-2007
Shinagawa 2002-2016
Burr 2008-2013

5 years

@

2

0.00 0.25 0.50

17.7% (13.5-22.9)

10 years

@
A
®
@
2 2

0.00 0.50 1.00

31.3% (24.1-39.6)
Tsai L, et al. Clinical Gastroenterology and Hepatology 2021;19:2031-45
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Role of IUS.......
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Moderate IOA for IUS, but also for Rutgeerts..

IUS — INTESTINAL ULTRASOUND RUTGEERTS — ENDOSCOPY

‘ Calabrese et al. 2018 @ Novak et al. 2021 Bak et al.
Interobserver agreement for individual Expert consensus on interobserver reliability Interobserver agreement of postoperative
ultrasound parameters in postoperative for the first and second assessment of endoscopic recurrence scores and anatomical locations.
Crohn'’s disease. IUS parameters.
Scores Weighted x 95% CI
P Ks | io Pa Istround 2nd round o
ol Ppe (k) Interpretation el K K - Modified Rutgeerts Score 0.67 0.59-0.74
& Bowel wall thickness BWT) 0.48 Moderate & Bowel wall thickness (BWT) 0.96 0.96 n.a. REMIND Score 0.46 0.35-0.58
Anastomosis 0.46 0.35-0.58
g Bowe' wall stfahhcahon 0'41 Moderate ~=- Bowel wall stratification (BWS) 0.50 O‘;() 0.120 Neotermlnal lleum 0.73 0.65’0.80
J( Doppler signal 0.62 0.60 0776 Updated Rutgeerts Score 0.69 0.62-0.77
z Vascularity 0.52 Moderate
@ Confidence 0.92 096 0005 Specific anatomical locations Weighted x 95% Cl
80 Lymph nodes 0.61 Good @ Activity 0.92 0.96 0.005 lleal blind limb - Body 0.61 0.49-0.73
lleal blind limb - Inlet 0.63 0.54-0.72
d oy 0.97 0.93 0330 Neoterminal ileum 0.61 0.49-0.74
Interpretation (Landis & Koch)
Colonic blind limb - loop 0.83 0.62-1.04
9<020 9021-040 9041-060 ©061-080 @081-1.00 @ Kappa = weighted Fleiss' kappa, except * intraclass correlation RER
Poor Fair Moderate Good Excellent coefficient (ICC) based on a two-way mixed-effects model. lieal blind limb - loop 0.68 0.47-0.89
Cl = Confidence interval

Reference: 2021 Novak Expert Consensus on Optimal Acquisition and Development of the International Bowel Ultrasound Segmental Activity Score [IBUS SAS]: A Reliability and Inter-rater Variability Study on
Intestinal Ultrasonography in Crohn’s Disease; 2025 Bak Interobserveragreementofcurrentandnewproposed endoscopicscoresforpostoperativerecurrenceinCrohn’s disease 2018 Real-time Interobserver Agreement
in Bowel Ultrasonography for Diagnostic Assessment in Patients With Crohn’s Disease: An International Multicenter Study
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Asymptomatic patient with
CD after surgically-induced
remission within 12 months

|
| |
High risk for
recurrence and not
on pharmacologic

Low risk for recurrence
OR on pharmacologic

RrOpiTyiaxs prophylaxis
|
| |
Fecal calprotectin Fecal calprotectin Ficgégezjlg;gtg%m Endoscopic
<50 pg/g 50-250 ug/g CRP >5 mg/L evaluation suggested
Low risk for g 0
recurrence, suggest Indeterminate risk of < ence
deferring routine recurrence endoscop
endoscopy aluatio ggested
|
| |
Intestinal ultrasound Intestinal ultrasound
with no features of with features of
recurrence recurrence

Low risk, suggest
deferring routine _ . L

endoscopy Samnani et al. CGH 2025
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ULTRASOUND GROUP  @égrly and use non invasive tools

"®
=
[ 3 months after surgery ]

¥

Fecal calprotectin
Sarum biomarkers
Intestinal Ultrasound

e ( IUS Remission )
WS POR® 7 Y
« BWT =3mm or IUS with poor . Eﬂmﬂieir:?;ﬂz:? scone <1
« Modified Limberg score =1 or ileccolic anastomosis and 9 -
+ Mesenteric lymph nodes >1cm L visualization ) |+ Nomesenteric lymph nodes )
OR ! AND
' R r ™y
Biochemical POR Abnormal Biochemical remission
+ Fecal calprotectin 2150 ug/g? Evaluat;_ stooll;nd Norma) » Fecal calprotectin <150 ug/g*
+ 1C-reactive protein J il Sl + Normal C-reactive protein
o W, N, y
Consider sooner 6-12 months

ileccolonoscopy after surgery
lleocolonoscopy
Rutgeeris Rutgeers
i0-i2a =iZb

[ 1. Continue current therapy } [ 1. Optimize/change therapy ]

2.1US avery 6-12 months 2. Repeat IUS in 3 months
3. lleocolonoscopy every 1-3 years 3. Repeat ileocolonscopy in 6-12mo

IUS, intestinal ultrasound; BWT, bowel wall thickness; CDS, color doppler signal
“Bowel wall measurements taken at the ileccolic anastomosis and neo-terminal ileumn, which is measured =1cm proximal to ileocolic anastomosis)

IThams, el al. Therap Adv Gastroentrol. 2018

Figure 5. Algorithm for monitoring postoperative Crohn's disease incorporating intestinal ultrasound (IUS). BWT, bowel wall thickness; POR, postoperative
recurrence

2025 Gu Intestinal Ultrasound for Monitoring Postoperative Crohn’s Disease: A Review and Visual Atlas
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lUS has a diagnostic accuracy of

90% in detecting POR: results = BWT >3 mm

from a Systematic review with
Rutgeerts score > i1

Sensitivity: 94%
Specificity: 84%

Meta-analysis

Sensitivity

04
Specificity

Rispo A etal. IBD 2018
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IUS has a diagnostic accuracy of 90% in detecting POR:
results from a Systematic review with Meta-analysis

Summary ROC curve

- BWT >3 mm __ BWT > 5.5 mm is the best cut-off
: to predict Rutgeerts score i3-i4

10 4 Qo0

Rutgéerts score > i1 o

oy
' Sensitivity: 94% .| °
@ . Specificity: 84% E
= = 6 ETIASEEEIAARE NN ELY
E OO0
4 T EEE1RETTaIARELIINEEI10ELTTN
O00INC0I000000000

Rulgeerts 5 2 I Rutgeerts = 3

06 0.
Specificity

Rispo A etal. IBD 2018



" Noninvasive Assessment of Postoperative Disease

 Recurrence in Crohn’s Disease: A Multicenter, Prospective Combination of IUS + FC vs ileocolonoscopy
Cohort Study on Behalf of the Italian Group for Inflammatory o1 patients; Post op recurrence in 66%
Bowel Disease
Federica Furfaro,” Ferdinando D'Amico,’ Alessandra Zilli,” Vincenzo Craviotto,”
Annalisa Aratari,” Cristina Bezzio,” Antonino Spinelli,” Daniela Gilardi,"
Simona Radice,’ Simone Saibeni,” Claudio Papi,* Laurent rin-Biroulet, -

[ = 1..E I = | -I..E L} -||
Silvio Danese, * Gionata Fiorino, *~ and Mariangela Allocca
mm Bowel wall thickness % Bowal wall low
a0 40 N
55 b P <.001 s b p<.001 [0 mcgig Median fecal calprotectin values
30 F an =
as b T . ol 1400 |
40 F 3 H
v SR . = 1200 | P <.001 -
30 F
25 F [ nE 1000 H
20 F [ ! 5 b .
15 b o aoo E g
Rutgearts’ scare i041 Rulgeers' score i2-id Rutgeers’ score i0-1  Rutgeerts” score i2-4 -
800
% Bowel wall patiarn % Mesenteric mph nodes
1€ P=.039 179 an g P =.002 [
14 2 u
" 5 £ 200 o
i M [ i 1
" o b 0 F —
a wE
& ] . ¥
: s | Rutgeerts' scome i0-1  Rulgeers’ score 12-4
0 0% __ o E
Rutgeeris’ score il-i1 Rulgeerts’ score i2-i4 Rutgeerts’ score il-i1 Rulgeerts’ scora i2-4

Furfaro et al. CGH 2023
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Table 2. Relationship Between Noninvasive Parameters and Endoscopic Recurrence

Univariable analysis Multivariable analysis
Parameters OR (95% CI) P OR (95% ClI) P
BWT (per 1-mm increase) 2.66 (1.49-4.72) < .001 2.43 (1.21-4.89) .012
BWF 18.64 (2.37-146.20) .005 - -
BWP (hypoechogenic/lost) 6.00 (0.73-49.23) .095 - -

I Mesenteric lymph nodes 16.15 (2.05-126.97) .008 15.63 (1.48-164.54) 022 I
Mesenteric hypertrophy m.se} 1058 - -
HBI > 4 3.42 (0.90-12.99) .069 - -
CRP > 5 mg/L 3.50 (1.07-11.37) 037 - -
FC (per 1 mcg/g increase) 1.00 (1.00-1.01) .007 - -
FC >50 mcg/g 8.60 (2.99-24.70) < .001 8.58 (2.45-29.99) < .001

Furfaro et al. CGH 2023
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Furfaro et al. CGH 2023

Non-invasive assessment within one year of surgery,
through bowel ultrasound and fecal calprotectin

Bowel wall thickness > 3 mm and fecal
calprotectin > 50 mcg/g
OR
Presence of mesenteric lymph nodes

High likelihood of having endoscopic
recurrence (<5% change of false positive
results)

Bowel wall thickness < 3 mm and fecal
calprotectin < 50 mcg/g

High likelihood of NOT having endoscopic
recurrence (<3% change of false negative
results)

L J

May avoid colonoscopy

v
May avoid colonoscopy




Results of the Eighth Scientific Workshop of ECCO:
Prevention and Treatment of Postoperative Recurrence in
Patients With Crohn’s Disease Undergoing an lleocolonic
Resection With lleocolonic Anastomosis

Marc Ferrante'2(2, Lieven Pouillon3, Miriam Manosa*®, Edoardo Savarino®’-(2), Matthieu Allez®,
Christina Kapizioni®, Naila Arebi', Michele Carvello", Par Myrelid'>®, Annemarie C. De Vries'?,
the 8th Scientific Workshop of the European Crohns and Colitis Organisation, Pauline Riviere'*
Yves Panis' 2, Eugeni Domeénech**

Previous resection

Penetrating disease
STOP SMO G Prisrsalonie Active smoking Perianql disease
involvement v ConcomEz;z]tIzt IMIDs
s
SHARED DECISION J ‘
MAKING
Individualized Indi'vidual‘ized
“low” risk “high” risk
W < ) Continue or start I N te St INa I
atchful waiting Discuss therap
Ultrasound
Usoeolanoncopy Fecal Calprotectin
after six months
10 i3-4
11-2
Ferrante, JCC 2023

Watchful waiting Diseiss Starth(zrr :ﬁ;imize




Journal of Crohn's and Colitis, 2023, 17, 13731386
https://doi.org/10.1093/ecco-jcc/jjad055
Advance access publication 18 April 2023

ECCO Scientific Workshop Paper OXFORD

Results of the Eighth Scientific Workshop of ECCO:
Diagnosing Postoperative Recurrence of Crohn’s
Disease After an lleocolonic Resection With lleocolonic
Anastomosis

© Nurulamin M. Noor,>®

Gabriele Dragoni,*® Mariangela Allocca,c Par Myrelid,®©®
Nassim Hammoudi,f the Eighth Scientific Workshop of the European Crohn’s and Colitis
Organisation, Pauline Riviére,*® Yves Panis," Marc Ferrante'i

[ J

Heocolonic mmsnoprobylasis i riab IUS + FC

resection

RERRR——) ]|

Treatment indtiation or

adjustment

IUS + FC every

six months

Confirm with

fleocolonoscopy

\_}

BWT < 5.5 mm

Riz1 See figure d4a

7

=4

eocolonoscopy

IUS + FC every

six months
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Scanning
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 Anatomy Post-Surgery

Right Upper Left Upper
Quadrant Quadrant

. | At Lower | Left Lower
Diseased section Healthy sections Uadrant Quadrant
removed rejoined 'y
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- Anatomy - Post Surgery lleo-cecal resection

Left Upper
Quadrant

Left Lower

Diseased section Healthy sections Quz Quadrant
removed rejoined .
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B¢ international bowel . i
B (i reasouns erou: Postoperative Crohn'’s disease

lleocolic anastomosis
End to end z Kono-S £
(hand sewn) s - 5
[ Supporting column / )\
Side to side .

End to side

(stapled) (non axial vs. axial)

Reference: 2025 Newton Anastomosis after Bowel Resection for Crohn’s Disease: State of the Art Review; 2024 Haanappel Optimising surgical anastomosis in ileocolic resection for Crohn’s disease with respect
to recurrence and functionality: two international parallel randomized controlled trials comparing handsewn (END-to-end or Kono-S) to stapled anastomosis (HAND2END and the End2End STUDIES)

2025 Gu Intestinal Ultrasound for Monitoring Postoperative Crohn’s Disease: A Review and Visual Atlas
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Topography

lleocolic Anastomosis

‘.{:/"4 2
- lleal inlet
lleal body D Neo-terminal

Measurements: 1. Anastomosis 2. neoterminal lleum, >= 1cm from anastomosis

Parameters: BWT >3mm, lymph nodes > 1cm, CDI positive, FC > 150

Reference: 2026 Gu Intestinal Ultrasound for Monitoring Postoperative Crohn’s Disease: A Review and Visual Atlas
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A. Side-to-side Isoperistaltic ileocolic anastomosis

Beslenghi et al. Archives of Surgery 2023;75:1607
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B. Side-to-side antiperistaltic ileocolic anastomosis
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C. End-to-end ileocolic anastomosis
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Horisberger et al. Lagenbeck’s Archives of Surgery 2021;406:1173




30

= . .
international bowel
d ULTRASOUND GROUP

Colectomys

Afferent loop
Tip of "J" pouch

Pouch inlet

Postoperative Colitis

Type of operation:
1. Proctocolectomy with ileoanal pouch (IPAA)
2. Subtotal colectomy with terminal ileostomy

3. Proctocolectomy with terminal ileostomy

Ultrasound:
1. transabdominal
2. perineal

3. transvaginal/rectal

Key Sonographic Findings:

MNormal Pouch Inflammation / Pouchitis
BWT <34 mm BWT =3 mm

Preserved wall layers Increased Doppler signal
Minimal vascularity Peri-pouch inflammation
Pouch diameter <3 cm Increased CEUS enhancement
Mormal prepouch ileum Usually pouch-confined

Crohn's Disease of the Pouch

Marked BWT, hyperemia

Inflammatory fat

Lymphadenopathy

Fistulas, sinus tracts, strictures

Frepouch ileal involvement

Reference: 2023 Medellin Sonographic evaluation of a surgically created pouch, 2015 Inflammatory pouch disease: The spectrum of pouchitis
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Clinical case 1

- 32 vyo Male
- lleal Crohn’s disease diagnosis after surgery because of obstructive

symptoms

No treatment
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Anastomotic Ring, NTI outlet
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Clinical case 2

58 yo woman, non-smoker with stricturing lleal CD
e jleo-cecal resectionin 2019

e Severe inflammatory arthropathy, post op IFX combo AZA.

 Recent cessation of combo, intolerance
* MRI negative

* Presented to hospital with obstructive symptoms
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e 28 years-old gentleman
 Crohn’s disease; A2L3B2p
* ileo-cecal resection 2 years ago

* On Infliximab since surgery

* Clinical and endoscopic remission documented about a year ago

e Last 6 weeks: 2 episodes of partial bowel obstruction — resolved with

conservative management
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Clinical case 4

42 years-old female

* jleo-colonic Crohn’s disease since 2004 (Montreal Classification A2L3B2)
* ileo-cecal resectionin 2011

 previous therapies: steroids, AZA, 6MP, started ADA in 2019, every week
since 8/2023
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8 ieasounn croup Clinical case 5
M 33yr old

2007 diagnosis of Crohn’s disease (Montreal Classification A2L1B2-3p)
e Smoker

e 2010 ileo-cecal resection with end-to-end anastomosis for stricturing and penetrating
Crohn’s disease, two ileosigmoid fistulae

e Azathioprine 2 mg/kg/die after surgery

e QOctober 2020,: first visit in our IBD Center

* Nosymptoms, HBI 1

« Hb14.3 mg/dL, CRP 25.3 mg/L, calprotectin 1848



19 FPS ]

M| 0.8 TIS<0.4 AP:100%




Rutgeerts’ score i4

(O |
uis
n s

L OV



P ——— . .
International bowel
~7| ULTRASOUND GROUP
Clinical case 6

e M69yrold
e |leal Crohn’s disease since 2008
e Montreal classification A2L1B2

* EIM: ankylosing spondylitis, nodosum erythema, uveitis

e (09/2021: lleo-cecal resection with side-to-side anastomosis
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M 44yr old

* Jeocolic Crohn’s disease since 2000, with perianal disease
 Montreal classification A2L3B3p

 Comorbidities: psoriasis, enteropathic oligoarthritis
* Smoker

 Multiple fistulectomies with seton placement (2010, 2014, 2021)
* Previously treated with anti-TNF and ustekinumab

e 05/2021: ileo-cecal resection with end-to-end anastomosis
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Clinical case 8

F 45yr old

* 48 years-old lady,

* Crohn’s disease — 4 years

* Small bowel resection and anastomosis — 4 years ago
* On Adalimumab for 8 months

* Presentation: Abdominal pain ~ 2 weeks / Fever ~ 3 days
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Clinical case 9

 45yo female
e jlealCD
 jleo-cecal resection

* high risk factors: smoker, penetrating disease, perianal disease
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Case 10

Patient: Female, 26 years

Diagnosis: Crohns (lleocolonic disease: Short segment, inflammatory)

Therapy: lleocolic resection 1 year before; started on Azathioprine due to low

risk of recurrence

Symptoms: recurrent pain
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Take-home messages

v" Non-invasive monitoring (IUS+FC) may avoid colonoscopy
v' Anatomy, anatomy, anatomy
v’ Reviewing prior imaging will help you FIND the anastomosis

v Break the anastomosis down into components where possible:

- Colonic side (if there is one)

. lleal side/ blind side
- Outlet
- NTI (proximal small bowel)
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