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Abstract
Intestinal ostomy is a surgical technique that involves the formation of a stoma on the abdominal wall 
to divert fecal stream, mainly indicated for conditions like colorectal cancer, inflammatory bowel 
disease, and trauma. Although life-saving, ostomy surgery has important physical, psychological, and 
social consequences. This review summarizes existing evidence regarding ostomy development, types, 
complications, and changing management. A systematic literature review was performed to assess 
multidisciplinary care, surgical advances, appliance technology, and new digital health technologies. 
Major findings emphasize that early patient education, accurate stoma placement, correct appliance 
fitting, and psychosocial support significantly enhances outcomes. Recent technological advancements 
in appliance design, stoma construction methods, and telehealth have helped lower rates of complications 
such as parastomal hernia and dehydration. The review also examines disparities in access and suggests 
scalable models for fair care. Through the identification of present challenges and future directions, this 
article hopes to give clinicians an evidence-informed guide to optimize ostomy care and improve long-
term patient quality of life.
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1. Introduction
Intestinal ostomies are vital surgical interventions 
that divert intestinal contents via a surgically 
fashioned abdominal opening (stoma) due to 
malignancy, trauma, obstruction, or inflammatory 
disorders. Although often lifesaving, they have 
profound effects on a patient’s day-to-day existence, 
such as body image, psychosocial well-being, and 
long-term health. Surgical techniques for stoma 
formation, particularly for conditions like colorectal 
cancer, have advanced significantly in recent years, 

with studies demonstrating improved outcomes 
through enhanced procedural methods and the 
application of laparoscopic techniques. Additionally, 
technological innovations in ostomy devices have 
been shown to improve patient quality of life through 
the introduction of smart wearable and sensor-based 
appliances[20].

2. Classification of Intestinal Ostomies
Intestinal ostomies are classified according to 
the segment of the intestine that is brought out 
to the surface of the body. Small-bowel ostomies 
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Classification of intestinal ostomies[27]

(ileostomies) can be distinguished from large-bowel 
ostomies (colostomies), and end ostomies from loop 
ostomies. Ileostomies are preferentially created in 
the right abdomen, colostomies mostly in the left 
abdomen.

Enterostomies are classified first by the segment 
of intestine brought out to the surface and then, 
according to the number of openings in the intestine, 
into loop ostomies and end ostomies[1].

the indications for the most frequently created 
ostomies[4-5].
4. Ostomy Care and Quality of Life
An ostomy changes the patient’s life dramatically. 
The physical, psychological, and social consequences 
on quality of life have been described in numerous 
publications. This underlines the importance of 
proper ostomy care[6].

Ostomy care comprises a broad spectrum of 
preoperative and postoperative tasks covering the 
management of the various types of ostomy. For 
enterostomies, the principal preoperative task is 
the provision of professional advice and training to 
the potential ostomy bearer and family members. 
Together with direct stoma care, the psychosocial 
and nutritional aspects must be discussed[7].

At our center, preoperative consultation includes 
marking the planned ostomy site by affixing a 
test baseplate. Postoperatively, the great majority 
of patients receive a two-part ostomy system 
comprising baseplate and bag. The baseplate of a 
two-component system should ideally be changed 
every 2 to 3 days, while a single-part system must 
be changed daily. Patients receive training from the 
local ostomy nurse as early as possible to ensure they 
are capable of looking after their ostomy confidently 
and safely by the time they are discharged from 
hospital.

Provision of adequate care to ostomy patients in the 
out-of-hospital setting can be challenging. There is 
particular room for improvement in health insurance 
funds’ assumption of the costs for ostomy materials. 
The literature points to a negative association 
between cost coverage problems and the quality of 
life of stoma patients. Given the differences among 
the various health insurance providers’ regulations 
regarding ostomy costs, the goal must be to draw 
up an individually adjusted care plan for the out-
of-hospital setting. Here too, changing a two-part 
system every 2 to 3 days and a single-component 
system every day seems advisable[8].

3. Indications
Nowadays the most common indication for creation 
of an intestinal ostomy is bowel cancer. AI after 
oenological resection of the rectum is associated 
with a 6 to 22% risk of mortality and thus represents 
the most serious complication of colorectal surgery. 
The risk of AI after deep rectal resection has been 
reported to be 10–15%. A protective ostomy is 
routinely performed to ameliorate the consequences 
of AI. In a prospective study an ostomy was created in 
291 (73.5%) of 396 patients treated with oncological 
rectal resection. These data form the basis of regard 
to creation of a temporary ostomy after radical 
rectal resection with deep anastomosis in the current 
German S3 guideline on colorectal carcinoma[2-3].

While a systematic review by found no difference 
between loop ileostomy and loop colostomy as a 
protective ostomy with regard to complications, 
the results of a meta-analysis by examining the 
same issue, showed fewer complications after loop 
ileostomy. The evidence is not clear-cut, so the 
choice of type of ostomy for this indication is at the 
discretion of the individual surgeon. At our center 
we exclusively use loop ileostomy to protect an 
anastomosis following rectal surgery. Summarizes 
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Figure: 1 End (Terminal) Colostomy[23] (1) End Ostomy (2) Abdominal Wall (3) Artificial 
Mesh (4) Colon Mesenterium (6) Peritoneum

4. Ostomy Complications: Management 
and Prevention
Ostomy complications are divided into early 
and late events. Early complications, in the first 
30 days, include bleeding, hematoma formation, 
edema of the ostomy, cutaneous irritation, sometimes 
with ulceration, and necrosis of the ostomy. Late 
complications are those occurring more than 30 
days after operation. The most frequent among 
them include prolapsed, retraction, and stenosis of 
the ostomy, together with parastomal hernia. The 
reasons for the occurrence of late complications may 
be related to the patient or to the surgical technique. 
It has been shown, for example, that patient factors 
such as obesity and elevated intra-abdominal pressure 
greatly increase the risk of ostomy prolapsed and 
parastomal hernia[9]. 

In our opinion, dehydration (with electrolyte 
imbalance) is a common complication in ileostomy 
patients. This complication is observed both 
immediately after ostomy creation and weeks or 
months later. Clinically significant dehydration has 
been reported to occur in around 20% of ileostomy 
bearers. Dehydration was the commonest reason 

for readmission, comprising 43.1% of cases. In our 
own experience, the extent of dehydration varies 
from mild dehydration to renal failure requiring 
dialysis[10-11].

Early complications are generally treated 
conservatively. Cutaneous erosion and ulceration 
can be managed well with routine skin and ostomy 
care. Hematoma and edema of the ostomy require 
no special treatment. Necrosis and retraction of the 
ostomy necessitate revision surgery only if ostomy 
function is impaired[12].

The two most common causes of most early 
complications are suboptimal ostomy positioning and 
deficient care. Thus the importance of preoperative 
marking cannot be overemphasized. Marking does 
not have to be performed by the surgeon but can be 
delegated to an ostomy nurse. Precise shaping and 
close fixation of the baseplate, with the aid of ostomy 
paste if required, prevents cutaneous irritation by the 
aggressive upper intestinal secretion in ileostomy 
patients[13].

The late complications can be managed conservatively 
or surgically. Persistence of symptoms and functional 
impairment of the ostomy are indications for surgical 
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revision. Particularly for parastomal hernia there 
are identifiable risk factors: obesity, treatment 
with steroids, secondary ostomy creation, septic 
complications. Surgical factors in the development 
of a parastomal hernia are the size of the ostomy 
outlet and the position of the ostomy in relation to the 
rectus sheath. For some years the use of a protective 
ostomy mesh has been thought to offer the most 
effective means of avoiding a parastomal hernia, and 
recent publications have described good evidence-
based efficacy of mesh in this respect. In our opinion 
the most commonly occurring ostomy-related 
complications in the out-of-hospital setting include 
dehydration, imperfect fitting of the baseplate, and 
changing of the ostomy system at inappropriate 
intervals. High volume loss from an ileostomy 
and inadequate liquid intake are a dangerous 
combination. It is essential to ensure proper fluid 
balance. In the event of signs of dehydration, hospital 

Figure 2: Ostomy Complication [23]

admission should be considered. A baseplate opening 
that is too large is a predisposing factor for cutaneous 
irritation or even ulceration. The danger of cutaneous 
complications is greatest for ileostomy. While 
irritation can be managed out of hospital by means 
of baseplate correction and intensive skin care, 
ulceration requires expert consultation. A baseplate 
opening that is too small leads to mucosal erosion 
and possibly hemorrhage. Expert consultation should 
be considered in such cases[14-15].       
5. Classification of Intestinal Ostomies
Intestinal ostomies are classified according to 
the segment of the intestine that is brought out 
to the surface of the body. Small-bowel ostomies 
(ileostomies) can be distinguished from large-bowel 
ostomies (colostomies), and end ostomies from loop 
ostomies. Ileostomies are preferentially created in 
the right abdomen, colostomies mostly in the left 
abdomen[24].
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6. Need for Review
Even with progress in surgical skills and ostomy 
devices, considerable heterogeneity remains in 
outcomes and access to treatment across the globe. 
Multidisciplinary care, while demonstrated to 
enhance outcomes, is not consistently implemented. 
In addition, new digital and device-based 
technologies require a coordinated assessment to 
inform future care pathways. Several studies have 
explored technological advancements in ostomy care, 
including smart wearable and digital health tools, 
which promise to improve patient outcomes[21-22].

7. Objective 

This review seeks to integrate present clinical, 
technological, and patient-focused developments 
in intestinal ostomy care, underscore inequities, and 
make recommendations for the future to enhance 
patient quality of life and healthcare outcomes. The 
role of digital platforms and teleostomy care is also 
examined for its potential to bridge gaps in access 
and improve the quality of care [17][18].
8. Current State of the Art 
8.1 Overview of Ostomy Appliances and Technologies

Modern ostomy appliances are classified as either 
one-piece or two-piece systems, with the main 
manufacturers being Hollister, Coloplast, and 
Convatec. Major features include adjustable skin 
barriers, odor-controlling filter systems, ergonomic 
pouches, and adhesives to suit different skin types. 
These appliances have evolved to address issues 

such as leaks, skin irritation, and the psychosocial 
challenges of ostomy patients[16].

8.2 Technological Advancements

Current advancements include convex baseplates 
for difficult peristomal shapes, moisture-wicking 
skin barriers, and built-in odor-control mechanisms. 
Digital stoma monitors, leak-detection sensors, 
and smart phone programs for self-monitoring are 
emerging tools for improving outpatient ostomy 
care. Robotic-assisted stoma construction methods 
are also enhancing stoma site positioning and 
decreasing wound complications[17-18,22].
9. Mechanism of Action and Design 
Considerations 
9.1 Design Principles

Successful ostomy appliances are designed to 
control fecal output, guard peristomal skin, 
provide a secure fit, and provide discreetness. 
Important design features are adhesion mechanics, 
hydrocolloid technology, pressure dispersion, and 
odor containment[25].

9.2 Performance and Efficacy

This review demonstrates that convex appliances 
reduce leakage and peristomal skin injury compared 
to flat systems, particularly in obese or retracted 
stoma conditions. The involvement of specialized 
wound, ostomy, and continence (WOC) nurses also 
significantly improves patient outcomes through 
personalized care plans[26].

Feature Traditional Flat System Advanced Convex or Sensor-Based System
Leakage Protection Moderate High
Skin Protection Basic Enhanced (with hydrocolloid/adhesive technology)
Patient Monitoring Manual Digital leak detection, app integration
Cost Low to Moderate High
Availability Widely available Limited in low-resource settings
Long-Term Data Established Emerging

9.3 Comparative Analysis

Table 1: Comparison of Traditional vs. Advanced Systems in table format 
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9.4 Challenges and Limitations

High complication rates such as parastomal hernia 
(occurring in up to 75% of long-term cases), 
prolapsed, skin maceration, and dehydration.

A. Psychosocial Burden: Body image disturbance, 
depression, anxiety, and sexual dysfunction are 
prevalent, particularly among young patients.

B. Workforce deficits: Shortage of trained WOC 
nurses and operating room teams in numerous areas 
handicaps post-discharge care.

C. Inconsistent Standardization: Preoperative marking 
of the stoma site, systematic discharge education, 
and follow-up care are not uniformly practiced.

D. Regulatory discrepancies: Inconsistent adoption 
of new appliances based on local regulatory, 
reimbursement, and supply-chain limitations.

10. Future Directions
10.1 Material Science

New biocompatible adhesives, breathable fabrics, 
and embedded micro-sensors are in development to 
improve comfort and track leakage or skin integrity 
in real time.

10.2 Surgical Methods

Prophylactic mesh placement at stoma creation and 
robotic stoma placement are under investigation to 
decrease parastomal hernia incidence and enhance 
cosmetic and functional results.

10.3 Digital Health Integration

AI-based mobile platforms can aid in early detection 
of complications, reminders for medication, and 
customized education modules, particularly in low-
resource environments.

10.4 Global Access Initiatives

Multilateral initiatives by the WHO and global 
surgical societies have the goal of harmonizing 
stoma care recommendations and subsidizing access 
to appliances in underprivileged regions.

10.5 Research Gaps

Longitudinal outcome data from sensor-based 

appliances, cross-cultural validation of quality-
of-life measures, and cost-effectiveness of digital 
health interventions are areas for future research.

11. Conclusion
Intestinal ostomies continue to be pivotal procedures 
for the control of complicated gastrointestinal 
disorders. Although their effect on quality of life 
is immense, recent advances in surgical methods, 
ostomy products, and digital health have made 
a major difference in patient-centered outcomes. 
Major approaches in the future are:

• Preoperative stoma site marking and early 
patient education.

• Multidisciplinary care by surgeons, stoma 
nurses, psychologists, and physiotherapists.

• Increased use of digital devices and wearable 
technologies.

• Policy efforts to enhance access and affordability 
worldwide.

• High-strength clinical study of long-term device 
performance and patient-reported quality of life. 

Through leveraging technological innovation 
through human-focused care, the ostomy care 
management of the future has the promise of more 
efficient, effective, and compassionate treatment 
delivery.
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