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Abstract: Background; Urological reconstructive surgery often necessitates the replacement
or augmentation of urinary tract components following malignancy, trauma, congenital
anomalies, or chronic inflammatory conditions. Among the various intestinal segments available,
the ileum has emerged as the most versatile and widely utilized option due to its favorable
anatomical and physiological properties.

Objective; To comprehensively review the role of the ileum in urologic reconstructive
surgery, including its surgical applications, physiological implications, complications, and long-
term outcomes.

Methods. A review of classical surgical literature and contemporary urologic studies was
conducted, focusing on established procedures such as ileal conduit, orthotopic neobladder,
continent cutaneous reservoirs, augmentation cystoplasty, and ileal ureter substitution.

Results; The ileum is extensively used in urinary diversion and bladder reconstruction
owing to its mobility, reliable vascular supply, and adaptability. Procedures such as ileal conduit
remain the gold standard for urinary diversion, while orthotopic neobladder offers superior
quality-of-life outcomes in selected patients. However, the use of ileum is associated with
metabolic complications such as hyperchloremic metabolic acidosis, mucus production, and
vitamin deficiencies.

Conclusion; The ileum continues to play a central role in urologic reconstruction, offering a
balance between surgical feasibility and functional outcomes. Careful patient selection and long-
term monitoring are essential to minimize complications and optimize results.
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Introduction

Reconstructive urology has evolved significantly over the past century, driven by the need
to restore urinary function in patients undergoing radical procedures or suffering from structural
abnormalities. Conditions such as Bladder cancer, neurogenic bladder, ureteric strictures, and
tuberculosis-related bladder damage often require surgical reconstruction. Among various bowel
segments, the ileum has become the preferred choice due to its unique anatomical and
physiological advantages. Since the pioneering work of Bricker in 1950 (2), ileal segments have
been widely adopted in urinary diversion techniques. This review explores the diverse
applications of the ileum and examines its benefits and limitations in modern urological practice.

Anatomical and Physiological Basis of Ileal Use

The ileum possesses several characteristics that make it ideal for reconstructive purposes:1)
Length and mobility: The long mesentery allows easy transposition. 2) Reliable vascularity:
Ensures viability after isolation.3)Suitable luminal diameter: Facilitates both conduit and
reservoir formation. 4) Ease of anastomosis: Technically less demanding.However, the ileum is
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physiologically important for:1) Absorption of bile salts. 3) Absorption of vitamin B12. Loss or
diversion of ileal segments may result in metabolic disturbances and nutritional deficiencies (1).

Fig 1; The isolated segment of ileum is placed caudal to the ileoileostomy

Applications of Ileum in Urological Reconstruction

1. Ileal Conduit; The ileal conduit is the simplest and most widely performed urinary
diversion, especially following radical cystectomy for Bladder cancer.A short segment of ileum
is isolated, ureters are implanted into it, and the distal end is brought out as a stoma.This
technique is favored due to: a) Technical simplicity b) Low complication rates c) Reproducibility
across surgical centers. Despite the need for an external appliance, it remains the gold standard in
many clinical settings (2).

Fig 2; Ileal Conduit

2. Orthotopic Neobladder; Orthotopic neobladder reconstruction involves reshaping the
ileum into a spherical reservoir and anastomosing it to the urethra.

Advantages:a) Preservation of body image b) Near-normal voiding c) Improved quality of
life. Limitations: a) Requires intact urethra b) Risk of urinary retention or incontinence. Long-
term studies have demonstrated favorable functional outcomes in carefully selected patients (3).
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Fig 3 ; Construction of an ileal neobladder. (A) 55 cm of distal ileum is isolated, beginning
25 cm proximal to the ileocecal valve. The distal mesenteric cut is deeper than the more
proximal one to permit the neobladder to descend into the pelvis without tension. 10 15 cm of the
proximal segment is left intact for attachment to the ureters. (B) The small bowel anastomosis is
completed with staplers. 40-45 cm of the bowel is detubulari ed along the antimesenteric border.
(C) The back wall of the neobladder is closed with running absorbable suture. The neobladder is
then folded end-to-end and closed with additional running suture.

D) Appearance of the completed neobladder. (E) Completion of the neobladder-urethral
anastomsis.

3. Continent Cutaneous Reservoirs; Continent urinary reservoirs, such as the Kock pouch,
utilize ileal segments to create a low-pressure storage system with a continence
mechanism.Patients empty the reservoir via intermittent catheterization.

This approach eliminates continuous urine leakage and external appliances, improving
patient autonomy (4).

4. Augmentation Cystoplasty; Augmentation cystoplasty involves the use of ileal patches to
increase bladder capacity and compliance.

Indications:a) Neurogenic bladder b) Contracted bladder (e.g., tuberculosis). The procedure
reduces intravesical pressure, thereby protecting renal function and improving continence (5).
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Fig 4; Detubularization and reconfiguration of a U-shaped plate of bowel. Performing the
circumferential, continuous, full-thickness, single-layer anastomosis of the bowel to the bladder.

5. Ileal Ureter Substitution; In cases of long ureteric defects, ileal segments can be used to
replace the ureter.

Indications:a) Extensive strictures b) Iatrogenic injuries c) Radiation fibrosis

This technique provides a durable solution when primary repair is not feasible (6).

Fig 5; Ileal Ureteral Replacement

Metabolic and Functional Consequences

The exposure of ileal mucosa to urine results in significant metabolic alterations: a)
Hyperchloremic metabolic acidosis due to chloride reabsorption b) Chronic mucus production,
leading to obstruction or infection c) Risk of Vitamin B12 deficiency with extensive ileal use d)
Bile salt malabsorption causing diarrhea(7)

These changes highlight the importance of long-term metabolic monitoring.

Complications

Although ileal reconstruction is generally safe, complications may occur:

Early complications; a) Anastomotic leak b) Ileus c) Infection

Late complications a) Urinary tract infections b) Urolithiasis c) Strictures d) Stomal
complications e) Metabolic derangements

Prompt identification and management are essential to prevent morbidity (8).

Comparison with Other Bowel Segments

While colon and stomach may also be used in reconstruction:

A) Colon: Higher bacterial load, increased electrolyte imbalance
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B) Stomach: Acid secretion may cause hematuria-dysuria syndrome. The ileum offers the
best balance between functionality and complication profile, making it the preferred segment in
most cases.

Key Metabolic Differences;a) Ileum / Colon → Hyperchloremic metabolic acidosis b)
Jejunum→ Severe electrolyte depletion c) Stomach → Hypochloremic metabolic alkalosis

Future Perspectives

Advances in tissue engineering and regenerative medicine may eventually reduce reliance
on bowel segments. Bioengineered bladder constructs and stem cell therapies are currently under
investigation and may revolutionize reconstructive urology in the future.

Conclusion

The ileum remains a cornerstone of urologic reconstructive surgery due to its versatility,
accessibility, and favorable functional outcomes. From simple urinary diversion to complex
bladder reconstruction, its applications are vast and well-established. Despite associated
metabolic challenges, careful surgical planning and long-term follow-up ensure optimal patient
outcomes.
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