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Manchester, UK 
1981
-L.S.  jejunal atresia 
38 cm
LILT (Feb 1981)
Off PN (Sept 1981)

-21yrs BMI 20
Pregnant (B12, Folat, Iron  
Zn)

Delivered 2.74 Kg 
Male (7th %ile)



Initial Results 1982 - 1997
 45 % Survival

 All 40cm and greater

 IFALD

 Loss of venous access



Definition

 multisystem disorder caused by malabsorption of 
nutrients as a result of inadequate intestinal length

Intestinal Rehabilitation And Bowel Reconstructive Surgery: Improved Outcomes In Children With Short Bowel Syndrome.Khalil BA, Ba'ath ME, Aziz A et al. 
JPGN 2011 Aug 8. 



Present results
 Survival: 92%
 Off TPN: 96%
 Median length: 25cm

 Median time off PN:
 6 months post reconstruction

 Median Weight centile:
 Pre-surgery: 0.4th centile
 Post surgery: 9th centile

Intestinal Rehabilitation And Bowel Reconstructive Surgery: Improved Outcomes In Children With Short Bowel Syndrome.Khalil BA, Ba'ath ME, Aziz A et 
al. JPGN. 2011 Aug 8. 



difficult 
consultation

1)Do nothing wait 
for adaptation 

and/or 
bowel replacement

2)Enter a IRP for 
bowel enhancement
 understanding pros 

and cons of 1-2

A.G.I.R

Enteral 
Autonomy



WHY   A. G. I. R. ?

 Improve absorption
 Prevent liver failure
 Treat bacterial overgrowth
 Prevent sepsis
 Autologous Bowel



Care Giver Evaluation and Satisfaction With 
Autologous Bowel Reconstruction In Children 
With Short Bowel Syndrome: A Pilot Study.

Edge H, Hurrell R, Bianchi A, Carlson G, Zaidi T, Gozzini S, Khalil BA, Morabito A.
 J Pediatr Gastroenterol Nutr. 2011 Sep 14. 



        INDICATIONSINDICATIONS      for  AGIRfor  AGIR  

 Severe Short Bowel StateSevere Short Bowel State
 Neonatal / Paediatric mucosa sparingNeonatal / Paediatric mucosa sparing
 Bacterial overgrowth when on 100% PNBacterial overgrowth when on 100% PN
 Failure to progress to Enteral AutonomyFailure to progress to Enteral Autonomy
 Clinically Significant Intestinal DilatationClinically Significant Intestinal Dilatation



      further INDICATIONSfurther INDICATIONS      AGIR      AGIR

 Bowel dilatation Bowel dilatation (following AGIR)(following AGIR)

 Bacterial overgrowth Bacterial overgrowth (following AGIR)(following AGIR)
 Lack of progress to Enteral Autonomy Lack of progress to Enteral Autonomy 

((12-18m following first lengthening)12-18m following first lengthening)



 we realised……..

 B o w e l    E l o n g a t i o n  /  L e n g t h e n i n g  

  are    “ p r o c e d u r e s ”  alongside others

  

&

 N O T   a   solution to short bowel state !!! 



T h e r e f o r e …
       

A U T O L O G O U S   G A S T R O

I N T E S T I N A L   R E C O N S T R U C T I O N

A.G.I.R.

In the context of an 
Intestinal   Rehabilitation   Programme



Aims in  A.G.I.R.

 Increase absorptive 
surface area

Improve
 peristalsis

Slower Transit Time

Optimize bowel & patients
E.A. / healthy patient



Structured Plan to Intestinal Rehabilitation  1997 
 

S U R V I V A L  - Liver-sparing T P N
      - Veins/CVC preservation

                         - Early Oral Feeding (Brain- 
Bowel)

       - Play therapy
      - Social Integration 

NON  TRANSPLANT  
SURGERY

( A.G.I.R )

Transplant

Short Bowel Syndrome: A Practical Pathway Leading to Successful Enteral Autonomy. Ba'ath ME, Almond S, King B et al. World J Surg. 
2012 Feb 29



  Programme will not work  if….

 Multi-systemic nature of disease  is ignored

 Little/NO interest on CVC preservation

 Gastro Team focused on calories

 Surgeons focused on bowel length



I F….
    

 Ineffective initial surgical procedure 

?? Dilated loop / collapsed loop ?? IFABD

(The “Dysmotility Syndrome”)

Stasis = Translocation = Sepsis = Problems 
& more Problems…..

The dilated bowel: a liability and an asset.   Bianchi A, Morabito A - Semin Ped Surg. 2009 Nov;18(4):249-57



  I F…  

  
 Bad Timing
  Patient NOT ready
  Surgery done as an “emergency” 
  By the occasional surgeon ! ! !



Staged  Reconstruction

 Controlled Tissue Expansion  (Bowel Dilatation)

 AUTOLOGOUS BOWEL RECONSTRUCTION

 Single/Multiple procedures

 +/- Slowing transit time



Controlled Tissue Expansion

Murphy F, Khalil BA,, Gozzini S et  al. Controlled Tissue Expansion in the initial management of short bowel state. World J Surg. 2011: May 35 
(5):1142-45



 - tube-jejunostomy 

 - tube-colostomy 
 - jejunal effluent is drip-fed down the distal stoma to develop 

the available distal bowel

 - progressive clamping of the tube-jejunostomy increases 
mucosal contact, create tissue expansion & absorption 
often sufficient to reduce PN 

Recycling of bowel content: the importance of the right timing: I. Pataki, J. Szabo, P. Varga, A. Berkes,A. Nagy, F. Murphy, A. Morabito, G. Rakoczy, T. Cserni  JPS 2012 in press



Controlled Tissue Expansion

controlled obstruction 
 results in dilatation, elongation 

of the intestine &  no stasis
with growth of all layers of the bowel 

.

Mucosal hyperplasia
 not hypertrophy

Partial intestinal obstruction induces substantial mucosal proliferation in the pig. Collins J 3rd, Vicente Y, Georgeson K, Kelly D. J Pediatr Surg. 1996 
Mar;31(3):415-8



Longitudinal Intestinal Lengthening & Tailoring

Doubles (100%) the length of isoperistaltic 
bowel while reducing its diameter

Better propulsion 
No loss of mucosa

Avoids Stasis

Bianchi A: Intestinal loop lengthening-a technique for increasing small intestinal length. JPS 15:1980 













    Diagram LILT

1980





LILT  Isoperistaltic anastomosis between 
hemiloops



Serial Transverse Enteroplasty   STEP

Can be performed
 primarily 

or 
after Bianchi-LILT

(Serial transverse enteroplasty
for sbs. Kim HB, JPS,38 No 6 2003)

blood supply comes from
 the mesenteric border & 

traverses the bowel
 remaining perpendicular

to the long axis of the bowel. 
Increases length by 68%



 Isolated bowel segment Iowa model

Suturing
of the SB
 to a host

organ



 Iowa model
once new blood supply has been achieved





        INDICATIONSINDICATIONS   for AGIR

 Short  non dilated  bowel BUT fast transit
(healthy patients on long term PN)



Slow transit Time: Colonic  interposition 



DuodenumDuodenum Terminal IleumTerminal Ileum

InterposedColonInterposedColon

Boroni G. - Brescia



Slow transit time:  Reversed segment 
 

anti-peristaltic physiological delay
Usually between 3cm – 10cm





The presentThe present
COMBINED TECHNIQUESCOMBINED TECHNIQUES

Controlled Tissue ExpansionControlled Tissue Expansion

  LILT -  STEP -LILT -  STEP -    IOWA IOWA  - ….. - …..

  Single/Multiple Reversed Segment (s)Single/Multiple Reversed Segment (s)

  Colonic interpositionColonic interposition

  Re-lengtheningRe-lengthening







                  Managing  short bowel patientsManaging  short bowel patients

 It takes a lot of timeIt takes a lot of time
 It takes attention to detailsIt takes attention to details
 It takes personal experience & skillIt takes personal experience & skill
 It takes knowledge of what has been It takes knowledge of what has been 

done before by othersdone before by others
 It takes perseverance It takes perseverance 
 It takes the trust , motivation, strength It takes the trust , motivation, strength 

of our patients & the familiesof our patients & the families



PABRRU -TEAM
 Khalil BA
 Lynette Forsythe (dietician)
 Tracy Warburton ( play therapy)
 Gastroenterologist
 Psychologist
 A. Shabani (Radiology)
 SALT
 Physiotherapist
 Nursing Staff- Specialist Nurse
 Social Services
 Sprs- Fellows- Medical Students



shortbowelsurvivor.co.uk



unfiloperlavita.it



 

Future: From bench to bedside !!!

 Improve tissue 
expansion’s 
technique

 Lengthening 
procedures

 Tissue Engineered 
small intestine



Spiral Intestinal Lengthening & Tailoring
 ( S I L T )

New idea of intestinal lengthening and tailoring. Cserni T, Takayasu H, Muzsnay Z, et al. Pediatr Surg Int. 2011 Sep;27(9):1009-13. epub Apr 17



Creation of 15-cm-antiperistaltic reverse segment

1.

2.



5 weeks later

dilated small 
bowel proximal 
to the reversed 
segment

small bowel 
dilated from 1 cm 
to 4 cm



•15 cm dialted small 
bowel was selected for 
SILT

distal small bowel 
with the original size



Spiral incision



Spiral incision + incision on the mesentery



Retubularisation over a catheter



suture line in one layer 



The tailored and lengthened segment



•The length increased 
from 15 cm to 30 cm

•The diamater 
reduced from 4 cm to 
1 cm





Well on the 7-th postop day….

  postop care:
 Painkillers,antibiotics
 drinking water with sugar on 

the 1 st and 2 nd postop day
 soup and dilutad baby 

formula on the 3-4 th day
 Turmixed normal food after 

the 5 th postop day



Exploration 6 weeks later 



Normal small 
bowel

SILT segment



SILT  SILT after 6 weeks



SILT 
segment

Normal small 
bowel

Colon



Motility of SILT segment compared to normal small bowel

Transducer on the 
SILT segment

Transducer on the normal small 
bowel

Strain gauge transducers were sutured to the bowel wall,the signals were 
recorded by computerized data-acquisition system (Haemosys 1.17; 
Experimetria Ltd).

The amplitude and frequency of giant migrating contractions (GMCs)were 
calculated.    

SILT segment shows 
motility

Normal small 
bowel



AUGUST 
2012





The National Adult Intestinal Failure
 & Rehabilitation unit

Morabito A
Carlson GL
Stevens P
Lall S



future

 Growing small bowel ( MD Manchester University)
 Bowel expansion (MD Salford University)
 BSc Intestinal lengthening (Salford University)

 New drugs



The future is... 

..autologou
s!

antonino.morabito@cmft.nhs
.uk
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