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Structure

•Surgical techniques

•Anastomosis ultrasound

•Relocation of the bowel

•Postoperative recurrence

•Ultrasound for postoperative recurrence
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Ileum

Anastomosis

Ultrasound features of E-E anastomosis

Courtesy of Prof. G. Manconi, Milan, Italy
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Ultrasound features of E-S anastomosis
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Ileum

Colon

Anastomosis

Ultrasound features of S-S anastomosis

Courtesy of Prof. G. Manconi, Milan, Italy
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Surgical technique: Kono-S-Anastomosis
a The nearby mesentery of the ileocecal region that is to be 

excised is divided at the mesenteric wall of the bowel. The 
dotted line indicates the resection lines.

b The intestine is transected by use of a linear staple cutter 
such that the mesentery is in the middle of the staple line 
and at a 90° angle to it.

c Then, the staple lines are sutured together transversely to 
create a supporting column that is supposed to support the 
eventual dimension of the anastomosis.

d Longitudinal enterotomies of 7 cm length are then 
performed at the antimesenteric aspect, beginning 1 cm 
from the supporting column.

e The anastomosis is then created transversely in hand-sewn 
fashion. The backwall using a double-layer continuous 
manner, the front wall using a single-layered continuous 
suture. All sutures with 4/0 PDS.

f The pale lines indicate the mesenteric side below the 
anastomosis with the supporting column that is created with 
the proximal and distal bowel stumps

https://doi.org/10.1007/s00423-020-01998-6
/ Published online: 6 October 2020
Experiences with the Kono-S anastomosis in Crohn’s disease
of the terminal ileum—a cohort study
K. Horisberger1 & D. L. Birrer1 & A. Rickenbacher1 & M. Turina1
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Kono-S-Anastomosis (KSA)
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• Reduction of POR

• Preserving luminal diameter

• Supporting column stabilizing

• End-to-end allowing endoscopic
assessment

• IUS: Serpentine appearance

• KSA anatomy results in an 
increased average anastomotic 
BWT

• neo-TI BWT may be of greater 
clinical relevance



Relocation after surgery – where is the 
anastomosis?

• Relocated intestines after surgery can be hard to find! 

• See through all existing cross-sectional imaging modalities 
available to prepare for your examination.

• If possible, see operation documentation to be sure where 
and which anastomosis to expect.

• A normal anastomosis without any BW-thickening can be 
challenging to distinguish.
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Where is the anastomosis?
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Background Postoperative Recurrence (POR)
•Decrease of surgery in the last 5 decades
•15% surgery after first year of diagnosis
•Cumulative risk after 7 years around 30%
•Disease relapse is inevitable in most patients
•5 year risk of second surgery 25%
•Operated patients should be screened soon

after surgery to identify early recurrence and 
initiate/intensify treatment because of high
risk for relapse within the first year
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IUS for postoperative recurrence

• Several studies emphasize the value of IUS in postoperative follow-up 
and confirm the reliability of bowel-wall thickening as an indicator of 
recurrence.

• SICUS has shown an excellent correlation with the endoscopic 
Rutgeerts score, reaching 87.5% accuracy for detecting CD recurrence

• A recent prospective study revealed that a combination of BWT ≥3 
mm and FC ≥50 µg/g correctly identified patients with endoscopic 
recurrence (Rutgeerts score ≥2), while lower values correlated closely 
with the absence of endoscopic recurrence
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IUS for postoperative recurrence II

• Several studies have shown that the combination of 
bowel wall thickness and calprotectin has a high positive 
predictive value

• Bowel wall thickness is the most important ultrasound 
variable, BUT it can also signify fibrosis, anastomosis or 
structural change after surgery.

• Additional sonographic features aid to differentiate: 
• Loss of stratification, prominent submucosa and increased CDS 

stand for inflammation

• Preserved stratification and thickened muscularis suggest 
fibrosis. 
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IUS for postoperative recurrence III

• Alternative suggestion for interpreting bowel wall 
thickness after surgery: Baseline examination shortly 
after surgery and comparison with follow up to detect 
change early – further studies needed!

• Presence of lymph nodes, generally seen as nonspecific 
in CD, could be seen as highly indicative for POR – even 
here is further research needed.

• Noninvasive testing could be repeated more frequently, 
potentially easing out the lower accuracy compared with 
endoscopy!
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IUS for postoperative recurrence IV
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Does IUS in POR of CD correlate to Rutgeerts?

BWT>3mm 

Rutgeerts 
score >= i1
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Does grading IUS in POR of CD correlate to 
the Rutgeerts score?BWT >= 5,5mm is the best cut-off to predict Rutgeert´s score >= i3
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How to do SICUS
• Patient fasting without preparation
• Ingestion of oral macrogol (PEG) at a dose ranging from 

125 to 800 mL (usually 375 mL)
• Contrast is observed to flow through the neo-terminal 

ileum into the colon about 30min after ingestion. 
• Assessment of small bowel in caudo-cranial sequence. 
• Duration 30–45 min.
• Overall superior sensitivity in the detection of small 

bowel CD lesions with SICUS
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Advantages SICUS
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• Proximal and jejunal lesions
• Multiple stenosis
• Stenosis without prestenotic dilatation might unveil 

easier
• Even good results for not that experienced sonographers
• No patient discomfort
• Repeatable



Tarmultraljudsmottagning, Gastroenterologi, SUS, Malmö

IUS features of POR in CD
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IUS features of POR in CD
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IUS features of POR in CD
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IUS features of POR in CD
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IUS features of POR in CD, Clip w CDS
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IUS features of POR in CD clip
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Clinical Case POR
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Background:

70yo m, 3 operations for ileocekal CD, last 2020. Side to side anastomosis

CT 2021 has difficulties to determine POR.

Endoscopy 2023 difficult and cannot reach anastomosis – cannot determine POR

Patient has daily pain in central abdomen, obstipation. 

Patient does not like endoscopy and had not left many stool samples.

Calprotectin 215 march 2024. 

Recent lab: Hb 124, CRP 6,6,  WBC 11, no thrombocytosis. 
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Clinical Case POR
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Clinical Case POR 2
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Clinical Case POR
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Clinical Case POR  video
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Clinical Case POR  video 2
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Clinical Case POR conclusion
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Findings:
At the right flank, same height as the umbilicus, there is a about 4cm long segment with 
bowel wall thickness of 5,6mm, loss of stratification, enhanced color doppler signal, no 
motility and inflammatory fat. There is a prestenotic dilatation of 3,5cm in diameter with a 
some back and forth peristalsis. 
No lymph nodes, no ascites, normal small bowel with lawn-mower-method. 

Conclusion:
Postoperative recurrence.
A BWT above 3 mm correlates to a Rutgeerts score =>1, and =>5,5mm correlates to a 
Rutgeerts score =>i3 (diffusely aphtous inflamed mucosa)
New ultrasound three months after start of treatment escalation.
The patient shows also a liver steatosis and a 5cm parapelvine renal cyst.



Interobserver Variation Rutgeerts and BWT

• The reproducibility of the RS was moderate, 
especially when differentiating <i2 from ≥i2, which 
may lead to incorrect therapeutic decisions in >10% 
of patients

• Inter-observer agreement was almost perfect for 
BWT (intra-class correlation coefficient [ICC]: 0.96) 
and substantial for CDS [κ = 0.63]. Important 
individual parameters such as BWT and CDS are 
reliable.
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Research Gaps

Lack of…

• Standardisation and validation of IUS parameters for accurate  
detection of POR.

• IUS Integration with faecal calprotectin and other biomarkers to 
enhance diagnostic accuracy and monitoring strategies in POR.
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Keypoints and take home messages

• Relocated intestines after surgery can be hard to find! Check all existing cross-
sectional imaging modalities to make your examination as smooth as possible

• Knowing which kind of anastomosis to scan, will make it easier.

• IUS has proven to be a sensitive, reliable and repeatable, radiation and side-effect 
free, non invasive screening modality of postoperative recurrence in CD after 6 
(3!) month with a good interobserver agreement.

• SICUS for POR is easily performed, with higher sensitivity  and very little patient 
discomfort. It is especially suited for non-expert sonographers,even helping to 
discover multiple stenoses and examining the upper thin intestine

• There seems to be a good correlation between BWT and the endoscopic 
Rutgeerts score.

• A low BWT and normal Calprotectin has a high negative predictive value for POR
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Questions?

Thank you for your attention!
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Totally empty!!!
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