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Abstract 

Background 

Stoma is a Greek word meaning ‘mouth’ or ‘opening’. Stoma surgery results in 

a small opening on the surface of the abdomen being surgically created in order 

to divert the flow of faeces and/or urine.  Stoma creation can be mentally and 

physically affecting the patient. The related complications due to the procedure 

can also have a bearing on the outcome of the stoma after the surgery and also 

on the financial status of the patient. There is also a social change these patients 

have to accept as a part of the stoma in view of need for constant change of bag, 

the smell that comes from it and also the difficulty in hiding the bag. There is 

also the additional burden of re-operation for stoma closure or for stoma 

complications which also puts a financial, physical and psychological strain on 

the patients. 

 

Aim 

To study the stoma related complications, risk factors assessment which will 

include patient related factors and intraoperative factors and to see if any 
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modifiable factors are seen with regards to these that could help change the 

patient outcomes. 

 

Methodology  

All the relevant data regarding the patients who have undergone surgery in the 

department of surgery unit IV from the year December 2011 to December 2018 

was collected retrospectively and prospectively in the given period. The data 

was collected from hospitals electronic database and patient outpatient 

document. In relevant cases, telephonic communication was made with the 

patients to collect relevant data and for follow up. The period of study will be 

till the last recorded visit of the patient following the surgery to look for any 

complications of the procedure. The various data collected will include age, 

gender, initial diagnosis, comorbidities, if the surgery was elective or 

emergency, the person operating, if it is colostomy or ileostomy, if it is end or 

loop soma, albumin level, haemoglobin level and BMI of the patient. The data 

is then grouped for ease of study using relevant cut-off’s. Once the data has 

been collected the same will be evaluated by means of statistical multivariant 

and univariant analysis to look for the relevant modifiable changes. 
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Results 

In the study conducted the various parameters which could potentially be a 

cause of stoma complications were assessed as described above. The analysis of 

the same did not reveal any relevant finding. None of the parameters in the 

study showed any association with the formations of stoma complications 

following stoma surgery.  

There was no significant association of these parameters with regards to the 

early and late stoma complications either.  
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Review of literature 
 

Introduction 

It has been estimated that around 100,000 people in the United States alone 

undergo surgeries that result in a stoma each year (1) 

The most common underlying conditions resulting in stoma formation as per 

literature are colorectal cancer, bladder cancer, ulcerative colitis, Crohn’s 

disease and Trauma surgeries (2–7). An array of stoma related complications 

can occur following the formation of stoma and hence the procedure of stoma 

creation is highly morbid (8). These could be early complications like stomal 

congestion, gangrene, retraction, parastomal abscess, peristomal irritation seen 

in the immediate postoperative period or late complications like stomal 

prolapse, stomal stenosis and parastomal hernia (4,5,9,10). The reported 

incidence of these conditions varies widely in the literature (2–7,9,11–13).  

Most of the data and study done on stomas put the overall rate of complications 

as high as 21%-70% (14). The individual rates of the complications also vary 

with different studies. The different complications may occur as early or  as late 

complications (9). Many factors  can predispose to these complications which 

include patient factors like obesity, underlying disease (indication), age and 

intraoperative factors like surgeons expertise, type of approach (laparoscopic or 
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open), placement of bridge. Other factors such as pre-operative stoma site 

marking can be used for improving patients' postoperative quality of life, 

promoting patient independence, and decreasing the rates of post-operative 

complications(15) 

 This paradox highlights the importance and tremendous impact of the surgeon's 

role in dealing with ostomies(6,9). The surgeon must be proficient at not only 

creating the stoma but also handling postoperative complications(6,13,16,17).  

The study is being designed to look at the types of stoma, the related 

complications, the setting of the surgery and the clinical outcomes of the 

patients in terms of the varying complications among those who have 

undergone the surgery in our unit and to look at modifiable risk and outcomes 

from the data that has been collected. 

 

 

 

 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/role-playing
https://www.sciencedirect.com/topics/medicine-and-dentistry/stoma
https://www.sciencedirect.com/topics/medicine-and-dentistry/postoperative-complication
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History of stoma 

The term “ostomy” is derived from the Greek word “stoma” (st0µa) which 

means “mouth”(18). Stoma is a surgically created opening made over the 

ventral abdominal wall created to divert the flow of faeces and/or urine(19,20). 

An entero-cutaneous stoma is therefore a controlled iatrogenic fistula. 4 A 

stoma may be fashioned as an alternative outlet to the gastrointestinal tract after 

the excision and removal of all distal bowel, or when restoration of continuity 

after a resection is contraindicated due to various reasons. Stomas are also used 

to provide a temporary or permanent diversion of the faecal stream to a distal 

pathology or a healing anastomosis 

The evolution of the procedures leading to the formation of surgical abdominal 

stoma are outlined as ;  intestinal exteriorization for or as a result of trauma, 

then stoma formation alone and lastly stoma formation associated with bowel 

resection done for various reasons. 

The earliest depictions of stoma was seen documented by Greek literature 

dating back to the year 350 B.C. In this they described a person who as a result 

of sustaining an intestinal injury developed a stoma spontaneously. Later 

accounts and recommendations for the same occurred during the 16th and 17th 

centuries as described by Pillore and Duret, but were few in number. 
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Development of the stoma on a sound basis of physiology and anatomy did not 

occur until the late 19th century.(21) 

It was Baum who performed the first ever ileostomy recorded in 1879 on a 

patient with an obstructing carcinoma of the ascending colon. The patient 

survived the procedure but died soon after from complications of a second 

operation that involved resecting the primary carcinoma and creating an 

ileocolic anastomosis(22). 

 Kraussold, Billroth, Bergman, and Maydl were among the other recorded 19th 

century surgeons who later on performed the ileostomy surgery. Maydl’s patient 

is generally considered as the first to survive and fully recover from an 

ileostomy performed in combination with resection for colonic malignancy(23) 

In 1776 Pillore, a French surgeon, created a cutaneous cecostomy for a wine 

merchant suffering from obstructing rectal carcinoma. Although the patient died 

a couple of weeks  later due to a small bowel perforation as a result of forced 

catharsis, the cecostomy was the first ever recorded incidence of a successful 

colonic stoma being performed (22,23) 
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STOMAL PHYSIOLOGY 

Physiologically a left-sided colostomy output is very similar to that of normal 

formed stool. Thus there is essentially no noticeable physiologic abnormalities 

associated with left-sided colostomy. Ileostomy output on the other hand clearly 

changes as the patient recovers from their surgery and appears to have three 

very distinct phases of adaptation.  

In the initial three days, the output formed is bilious and mostly fluid in nature 

and the output of the same increases gradually with the maximum output 

occurring usually around the third or fourth day after the surgery. 

 During the second phase, starting from the fourth to the sixth day following the 

surgery, the output gradually stabilizes, thickens in consistency, and even 

decreases slightly in amount.  

 The third phase of adaptation is from the first week to the eighth week of 

surgery and is associated with a steady decrease of the volume and thickening 

of the stoma output (23,24).  

After complete adaptation, the output from an ileostomy created without 

significant ileal resection stabilizes to about 200 to 700cc/day. Tang et al. 

(25)studied the ileostomy output of about 60 patients who underwent restorative 

proctectomy with a defunctioning ileostomy. 
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 By the fourth postoperative day, about 65% of the patients had a normally 

functioning ileostomy. Ileostomy output was also seen to have peaked at the 

fourth day with a calculated median of 700mL (with a range between 10–

3250mL) over a 24-hour period.  

The output further decreased after the 5th day, and by the 10th postoperative 

day, a median output of about 300mL (range between 100–750mL) per 24-hour 

period was reached in spite of normal food intake. Small bowel adaptation 

following ileostomy creation usually results in an increased reabsorption of 

water and electrolytes. 

In an average human being, between 1500–2000mL per day of ileal content exit 

the terminal ileum into the colon. In patients with ileostomy, as a result of 

ileostomy adaptation, about 70% to 80% of this output can be reabsorbed(23) 
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Types of stoma 

Stoma may be categorised in multiple ways. One of this being temporary or 

permanent based on if the distal bowel from the stoma is functional normally or 

not and if the stoma will be reversed or not. The other categorisation of the 

stoma are named by the part of the intestine brought outside the body in order to 

form a stoma. A colostomy is a stoma created from the colon and an ileostomy 

is created from a segment of small intestine called the ileum being brought 

out.(20) 

Both ileostomy and colostomy can be divided into two types based on if there is 

a continuity between the afferent and efferent limb of the stoma (23,26,27). It is 

hence classified into loop stoma and end stoma.  

In a loop stoma the proximal and distal loops of the bowel are brought out of the 

same opening in the abdominal wall and there is a continuity of the two 

segments with each other.  

An end conversely has only a proximal limb of bowel being brought out of the 

abdominal wall opening while the distal loop is sealed off and left behind in the 

abdominal cavity or the distal end may be brought out of another opening as a 

mucous fistula.  
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Apart from the above mentioned four anatomical categories, there is yet another 

distinct third category of stoma. This type of stoma has been called the “Prasad” 

style stoma or the end-loop stoma. These stomas can be made with the help of 

using two remote intestinal segments following bowel resection. They may be 

of the following types,  end-loop ileo-ileostomy, ileo-colostomy, or colo-

colostomy (28). 

 

Preparation for stoma 

Pre-operative 

Whatever the indication for a stoma surgery may be, placement and 

construction are crucial for function. 

Preoperative preparation of the patient expected to require a stoma should 

include a consultation with an enterostomal therapy (ET) nurse. ET nurses are 

specially trained as well as credentialed by the Wound, Ostomy and Continence 

Nurses Society in providing care for stoma patients and in the management of 

the day to day aspects of stoma care (29). 

 Preoperative preparation includes counselling and education of the patient and 

care giver, and stoma siting. Postoperatively, the ET nurse assists and teaches 

the patient and caregiver in local skin care and pouching of stoma. Other 
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considerations with regard to stoma planning include evaluation of any other 

medical conditions that may adversely have an impact on the patient’s ability to 

manage a stoma (e.g., eyesight, manual dexterity).  

Preoperative stoma siting is important for a patient’s postoperative smooth 

functioning and better quality of life. A badly placed stoma can result in 

recurring problems such as leakage and skin breakdown (19). A stoma should 

ideally be created in such a way so that the patient can easily visualize and 

manipulate the stoma, should be within the rectus muscle fibres, and be below 

the belt line. As the abdominal landmarks in a supine, anesthetized patient can 

be varying significantly from that in an awake, vertical, or sitting patient, the 

stoma site should always be marked using a tattoo, skin scratch, or permanent 

marker preoperatively, whenever possible.  

In the case of an emergency operation where the stoma site may not have been 

marked, attempt should be made to place the stoma within the rectus muscle and 

away from both the costal margin and the iliac crest. As such in emergencies, 

placement high on the abdominal wall is more preferred than a low-lying site 

(27,30).  
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Stoma surgery  

The surgical approach for the surgery may be done as an open or as a 

laparoscopic surgery. The basic principles of the surgery in both the surgical 

methods are identical. The difference between the two being the utilization of 

laparoscopic techniques with smaller surgical wound in laparoscopy and in the 

open surgery there is a large midline incision made (31). 

For any stomas to be made, a circular skin incision needs to be created and the 

subcutaneous tissue which is dissected up to the level of the anterior rectus 

sheath removing all the subcutaneous fat and then exposing the rectus sheath 

(23). The anterior rectus sheath is then incised in a cruciate fashion and the 

muscle fibres of the anterior rectus separated bluntly, and the posterior sheath 

identified and incised. Great care should be taken in avoid injury to and causing 

bleeding from the inferior epigastric artery and vein.  

The general size of the defect depends upon the size of the bowel used so as to 

create the stoma, but it is to be  noted that the defect should be made as small as 

possible without causing any compromise to  the blood supply to the bowel loop 

(usually a width of two to three finger breadth is used) (31).  

The bowel loop is then delivered through the defect made and secured all 

around with suture ties. The main abdominal incision made to enter the 

abdominal cavity so as to enable for the resection of the affected bowel and the 
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manipulation of the remaining bowel loops is usually closed and dressed prior 

to the maturing of the stoma so as to avoid any contamination of the surgical 

wound.  

In order to facilitate the use of appliance use over the stoma easier, a protruding 

lip of mucosa is fashioned by everting the bowel in the case of an ileostomy. 

Three to four interrupted delayed absorbable sutures are taken through the edge 

of the bowel, then through the serosa, approximately about 2 cm proximal to the 

edge that is to be anastomosed to the skin, and then through the dermis (Brooke 

technique) (32).  

Once the stoma is everted, the mucocutaneous junction is sutured 

circumferentially using interrupted absorbable sutures. 
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Fig 1. Technique of Brooke end ileostomy construction (intraperitoneal 

method). (A) Skin and subcutaneous fat are resected over rectus muscle in 

preselected right lower qudrant site. (B) Cruciate incision is made in fascia. (C) 

Rectus muscle is retracted and peritoneal cavity is entered. (D and E) Ileum is 

delivered through ileostomy site. (F) Ileal mesentery is fixed to peritoneum from 

the ileostomy to the ligamentum teres.(G and H) Brooke maturation is done (23) 

 

In the case of a colostomy, all the above steps are again followed with the 

exception of having to evert the stoma. The colostomy is thus made as a stoma 

which is flush with the skin.  

 In the case of a colostomy there are different colostomies formed (33) . Based 

on the way it is created, colostomies are classified into four main types; 

Hartman's, loop, double barrel and spectacle. The choice of the type of 

colostomy depends on the indication, the experience of the surgeon and the 



[26] 
 

patient's general condition during surgery (34). Hartman's end colostomy and 

loop colostomy are the most frequently made stomas (33). 

 

 

 

 

Fig 2. Loop colostomy constructed over fascial bridge. (A) Window in 

mesocolon is formed and colon is elevated. (B) Fascial Bridge is created 
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through mesocolic window with interrupted sutures. (C) Colon is opened and 

sutured to skin. (23) 
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Stoma complications 

The different types of stoma related complications may be classified into early 

and late complications. The various complications vary from skin infections to 

parastomal hernia and obstruction. Many studies have been done to look into 

the stoma and stoma related complications as the morbidity and mortality 

associated with it bears a huge burden both physically, emotionally and 

financially on the patients. There is also the added stigma of having to walk 

around with a bag that continually discharges stool and the need to empty the 

bag continually which prevents many patients from attending any social 

functions. 

  The different complications commonly seen have been discussed in detail 

below. 
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Skin complaints 

 

Fig 3. Skin excoriation (dermatitis) (23) 

Skin irritation- The incidence of peristomal skin irritation reported in studies 

ranges between 3 to 42% (3,5,35,36) The degree of irritation can vary from that 

of mild peristomal dermatitis to full-thickness skin necrosis and ulceration. In 

the majority of these instances, they appear as a result of stoma neglect and 

improper placement or fitting of the appliance, resulting in effluent leakage.  

In most cases, peristomal skin irritation occurs as a direct result of- (1) chemical 

dermatitis due to exposure to the stoma effluent, and (2) desquamation of 

peristomal skin as a result of frequent appliance changes (37). Patient education 

centring on stomal care and its maintenance the key to prevention.  
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Peristomal Infection, Abscess and Fistula- During the early postoperative 

period, parastomal infections and abscesses are usually uncommon, with a 

reported incidence of about 2 to 14.8% (3,5,37). 

 Though peristomal skin and soft tissue infections are relatively rare, they can 

become problematic in the instances where they do appear. Peristomal 

abscesses during the immediate postoperative period are most commonly 

present in the setting of stoma revision or reconstruction of stoma at the same 

site, and occurs mainly due to preoperative colonization of peristomal skin and 

perioperative seeding of the surgical site. They may also appear as a result of an 

infected hematoma or an infected suture granuloma. 

Abscess formed at a mature stoma site is often the result of local folliculitis or 

recurrent inflammatory bowel disease in the appropriate clinical setting. 

Iatrogenic perforation of a colostomy at the time of irrigation is another less 

commonly seen cause of paracolostomy abscesses. Peristomal abscesses usually 

does not resolve unless the abscess cavity is drained surgically. Incision and 

drainage must be performed either at the mucocutaneous junction of the stoma 

or outside the border of the appliance wafer, wherever possible. Placement of a 

small penrose drain or mushroom-tipped catheter to facilitate drainage into the 

appliance itself or to the skin outside the appliance wafer is often seen to be 

beneficial (37). 
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Once the abscess has been drained, a subsequent development of a fistula is not 

very uncommon. Peristomal fistulae usually become evident once the enteric 

contents from the exposed abscess cavity occurs with subsequent skin 

excoriation. Fistulae can also be seen as a result of seromuscular sutures that 

have been placed too deep and penetrating into the bowel lumen.  

In patients with Crohn's disease, a peristomal fistula seen in conjunction with an 

ileostomy is almost invariably seen as a result of recurrent Crohn's disease. 

Peristomal fistulae may occur in about 7 to 10% of patients with an ileostomy in 

the setting of Crohn's disease (16,38,39). In patients with presumed ulcerative 

colitis who have undergone resection and ileostomy, development of peristomal 

fistula should raise the suspicion of misdiagnosed Crohn's disease (39). 

Treatment of persistent peristomal fistula usually requires the resection of 

peristomal disease and construction of a new stoma, preferably at a new site to 

avoid any infection present at the former site (37,39). 

Other parastomal skin conditions include pyoderma gangrenosum, peristomal 

dermatitis, allergic dermatitis, candidal infection. 
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Mucocutaneous separation 

 

 

Fig 4. Mucocutaneous separation of stoma (23) 

 

Mucocutaneous separation (or MCS for short) is a frequently seen early 

complication following a stoma formation, and the incidence is likely under 

reported (40). Mucocutaneous suture disruption usually trigger a breakdown of 

the wound and leads to appliance leakage in the early postoperative period.  

 MCS may arise from a combination of factors such as excessive stoma tension, 

infection, or impaired wound healing. MCS may intimidate patients and non-

stoma care providers and may delay the patients pouching proficiency. Local 

wound care measures may be coupled with fastidious pouching so as to lead to 

complete healing in most cases of MCS. The mucocutaneous cleft formed may 
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be irrigated of any fibrinous slough with the use of warm saline (4). A skin 

barrier powder may then be used to fill in the MCS defect prior to the 

application of the pouching system. The afore said steps will prevent any faecal 

contamination of the wound base prior to applying the pouching system 

adhesive (41).  

With the help of early detection and adequate wound care, most of the cases of 

MCS will heal well. Circumferentially occurring MCS is also treated in the 

same fashion, but usually present with special challenges and may predispose 

the stoma to eventually have retraction and stenosis. 

 

 

Suture Sinus and Granulation Tissue 

Granulomas are red, moist, outgrowths or lesions seen at the mucocutaneous 

junction representing an immunological response to the retained suture material 

(42). Granulomas are usually very tender, friable, and discharge serous fluid, 

which usually causes an impairment of complete pouch sealing as a result of 

constant moisture at the pouch–skin interface.  

Granulomas may also lead to continuous moisture changes of the epidermis. 

Pseudoverrucous epitheliomatous hyperplasia (PEH) is an uncommon sequela 
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from chronic irritant contact dermatitis hypothesized to arise from prolonged 

moisture exposure (43). The granulomas, if present, is probed and all the 

residual suture material left behind is removed.  

Reactive hypertrophic granulation tissue characteristically responds well to 

application of topical silver nitrate. Surgical suture removal is considered 

necessary only when office-based or out-patient based treatment is not tolerated 

or responding to the therapy.  

 

 

Retraction of stoma 

Retraction of a stoma if occurring in the immediate postsurgical period is 

usually a result of tension on the bowel or its mesentery which is a result of 

inadequate mobilization of the bowel prior to bringing the loop out to form the 

stoma (23). Also the patients are malnourished, obese, or on corticosteroid 

therapy, the stoma may retract as a result of the decreased wound healing and 

gravity (44).  

Minimal distal stomal ischemia or stomal necrosis that has been managed 

expectantly may also eventually result in the retraction of stoma with or without 
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stenosis. Complete acute retraction of the stoma with mucocutaneous separation 

(MCS) can result in subcutaneous or subfascial contamination, peritonitis, as 

well as abdominal sepsis. In this case, an immediate laparotomy and revision of 

the stoma is advised. 

In most cases, retraction is seen without complete mucocutaneous separation. A 

common problem in these cases is ensuring a secure seal between the stoma 

appliance and the abdominal wall, which can lead to faecal leakage and 

significant peristomal skin irritation. 

 The majority of these stomas which develop significant retraction eventually 

require surgical revision (26). The approach to a retracted stoma is similar to 

that of repair for distal ischemia.  

If the mucosa is viable and there is no undue tension, a local revision may be 

performed by detaching the mucocutaneous junction, advancing the bowel loop 

and excising the devitalized tissue, and re-securing the viable mucosa to the 

skin using Brooke-type sutures (28,45). If this is not technically feasible due to 

any reason, a laparotomy and complete revision of the stoma may be required. 
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Stomal Stenosis and Stricture 

 

Fig 5. Stenosis of stoma (23) 

 

Fig 6. Stoma stricture (16) 
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Post-operative ischemia to the stoma is the usual underlying factor in stomal 

stenosis (26,27,46,47). This may present acutely immediately after the stomal 

creation, or may manifest after prolonged period if necrosis is not present. Local 

infection and retraction of stoma can also lead to stenosis (48).  

The reported incidence is 2 to 14% (49–51). As part of the routine evaluation, 

recurrent malignancy or Crohn's disease must be ruled out. Stenosis of the 

subcutaneous aspect of stoma is usually treated with dilation initially; however, 

multiple sessions are required and tissue trauma during mechanical dilation can 

cause fibrosis which results in further stenosis.  

Definitive treatment requires stoma revision in most cases. Damage to the ileum 

with the everting stitches may create a “Bishop's collar” deformity (23,51). 

Skin-level stricture may be fixed with the help of local procedure( 52) A double 

“Z-plasty” is to be used to enlarge the skin opening. Adequate bowel length is 

required to recreate the stoma. This technique is more complex and can create a 

convex deformity. 

Colostomy stricture can differs in some ways from an ileostomy stricture. Even 

though the causes are the same, local infections and inadequate skin opening 

may also create the complication.  

If significant skin complications do not occur, a strictured colostomy can be 

followed expectantly and treated with dietary modification. Patients are 
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instructed to irrigate with a cone catheter. In Severe cases stoma revision or 

laparotomy and translocation of stoma may be required. 

 

Stomal gangrene or necrosis 

 

Fig 7. Stoma Necrosis (23) 

Stoma necrosis is an early postoperative complication which occurs from 

inadequate stomal blood supply that can occur in about 13% of ostomates 

(4,35,48). It is most commonly seen associated with colostomies, emergency 

operations, and obesity (3,26,35).  
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A stoma will appear mildly dusky in the immediate postoperative period, and 

therefore it is important to distinguish between early venous congestion and 

arterial insufficiency. 

 Venous congestion occuring due to swelling or constriction of the stoma allows 

adequate arterial inflow but occludes venous outflow thereby causing the stoma 

to swell and turn cyanotic or purple-colored. As postoperative edema decreases, 

venous outflow improves and the stoma will attain its normal postoperative 

hyperemic hue.  

Rarely, the edema and venous outflow obstruction can lead to transient mucosal 

sloughing, which may be tolerated, provided the underlying bowel wall is viable 

and healthy. However, and inadequate arterial inflow will cause the full-

thickness of bowel wall to necrose and generally cannot be tolerated. 

The main cause of stoma necrosis is the devascularization of bowel conduit 

used in stoma creation. This devascularization may occur due to ligation of the 

primary blood vessel to that segment of bowel, inadequate collateral blood flow, 

or as a result of excessive removal and dissection of peristomal mesentery (i.e., 

“cleaning off” the mesentery) (35,48,53).  
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Fig 8. Ischemia of Stoma (23) 

Ischemia that is noted in the operating room should be immediately revised 

(14,26,27). The method of management of this condition is dependent on the 

length of bowel necrosis. Short segments (i.e., <5 cm) of bowel ischemia which 

is limited to the distal stoma aspects can be ameliorated using simple 

mobilization to bring viable bowel to the skin surface. Longer ischemic 

segments of bowel may require proper mobilisation of bowel and resection and 

revision or repositioning of stoma (23,26,31). 
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Stomal Prolapse 

 

 

Fig 9. End-colostomy prolapse (23) 

 

Stoma prolapse is a full-thickness protrusion of bowel through a stomal opening 

that occurs in  about 3% of ileostomies, 2% of colostomies, and 1% of 

urostomies (14,42,51). 

 Stoma prolapse can be classified into 2 types- sliding (if it occurs intermittently 

as a result increased intra-abdominal pressure) or fixed (if it is present 
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constantly and does not retract or lengthen with any variations in the abdominal 

pressure).  

Prolapse occurs most commonly in association with loop colostomies than with 

end colostomies and most often involves the efferent (distal) limb. The various 

risk factors for stoma prolapse include patient factors such as advanced age, 

obesity, bowel obstruction at the time of stoma creation, and the lack of 

preoperative site marking by enterostomal nurse (5).  

The various techniques proposed to limit stoma prolapse include extraperitoneal 

tunneling, mesentery-abdominal wall fixation, and limiting the size of the 

aperture (23,31,51). 

 The various symptoms associated with stoma prolapse can include pain, skin 

irritation, difficulty with maintaining an appliance, and can rarely lead to 

obstruction, incarceration, and strangulation of the prolapsed stoma. Acute 

stoma prolapse can be reduced at the bedside with the use of sugar and ice to 

reduce bowel wall edema, allowing for an elective repair if prolapse was to 

recur (4,40,51,54).  

The surgical options available for stoma prolapse repair include reversal (in the 

case of temporary stoma, when possible and feasible), resection, revision, or 

relocation (4). 
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 Resection of prolapsed segment is done by incising the mucocutaneous 

junction, mobilizing and amputating the prolapsed segment, and rematuring a 

new, more proximal stoma. 

 Prolapsing loop stoma can be corrected by converting it into an end stoma or an 

end-loop configuration.  

Loop stoma to end-loop stoma conversion is performed by incising the 

mucocutaneous junction and transecting the bowel used to create the loop stoma 

into a distal and proximal limb. The prolapsed bowel segment, which mostly 

tends to be the distal (efferent) limb, is returned to the abdominal cavity or can 

be matured into a mucus fistula (55,56).  

Stoma relocation is to be considered if the prolapsed stoma is located at a 

suboptimal site that may lead to pouching issues or associated skin 

complications.  
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Parastomal Hernia 

 

Fig 10. Huge paracolostomy hernia with laterally displaced stoma (23) 

These are essentially incisional hernias that occur at ostomy sites and are 

believed to be an inevitable consequence of undergoing an ostomy. Parastomal 

hernia has an incidence which varies with stoma type and configuration 

(approximately 1.8–28.3% for end ileostomies and 0–6.2% for loop ileostomies, 

and 4–48% for end colostomies and 0–30.8% for loop colostomy) (57–59).  

Studies designed with very careful follow-up suggest that a paracolostomy 

hernia develops in more than 50% of patients followed for longer than 5 years 

(59). Most parastomal hernias occur in the first 2 years but can occur up to 10 

years after stoma creation (17).  
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Symptoms seen as a result of parastomal hernias include mild peristomal 

discomfort, difficulty maintaining adequate appliance skin seal, obstruction, and 

strangulation. Even though the majority (∼75%) of patients have some 

symptoms attributable to the presence of parastomal hernia, these hernias are 

generally well tolerated (60). Life-threatening complications, such as bowel 

obstruction or strangulation are rare.  

 

Fig 11. Large parastomal hernia around end sigmoid colostomy (23) 

Parastomal hernias are diagnosed by thorough clinical examination after 

removing the stoma appliance and with the patient in a standing position. If 

clinical examination is equivocal, a computed tomography scan may be 

performed so as to confirm the diagnosis.  

The various risk factors for the development of parastomal hernias include- 

obesity, malnutrition, advanced age, collagen abnormalities, corticosteroid use, 
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postoperative sepsis, abdominal distention, constipation, obstructive uropathy, 

and chronic lung disease. Technical factors also play a role in its formation such 

as poor site selection, oversized fascial trephine (>3 cm), excessive splitting and 

stretching of muscle fibres, epigastric nerve denervation, placing a stoma in an 

incision, and emergency stoma creation also contribute to the development of 

parastomal hernias (59,61). 

 

Fig 12. True parastomal hernia (23) 

Parastomal hernias have been divided into four types (23). Type I is a ‘‘true’’ 

parastomal hernia, where small bowel protrudes within a peritoneal sac through 

a fascial defect (Fig.). In Type II peritoneal contents protrude between the two 

layers of everted bowel in association with a prolapsed stoma. Type III 
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describes subcutaneous protrusion of the stoma between the fascia and the 

peristomal skin with no real fascial defect. Type IV is a ‘‘pseudohernia’’ or a 

diffuse bulge due to weakness in the abdominal wall musculature and requires 

no treatment 

Although techniques for stomal construction, such as extraperitoneal tunnelling 

(62,63), stapled ostomy creation (64,65) stoma–fascia fixation, and prophylactic 

mesh reinforcement for permanent colostomies, have been suggested; however, 

their role in parastomal hernia prevention is uncertain (59). 

Less than 20% patients with parastomal hernias have indication that mandates 

its repair (59). Ideally the treatment of parastomal hernia is to eliminate the 

stoma and to restore intestinal continuity. The repair of parastomal hernias is 

considered only in patients with symptomatic parastomal hernias where 

elimination of the stoma is not feasible or advisable due to any reason. The 

three most frequently employed types of parastomal hernia repair are (1) local 

repair, (2) stomal relocation, and (3) prosthetic repair. 

Local repair is the local exploration around the stoma site, and primary closure 

of the hernial defect with either absorbable or non-absorbable sutures. The 

potential advantages are avoidance of formal laparotomy and the ability to 

maintain stoma at the same location. However local repair should generally be 

avoided due to high recurrence rates (∼75%) (66,67) and is typically reserved 
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for use when major abdominal surgery or use of prosthetic materials is 

contraindicated (59). 

Stoma relocation is done in cases where parastomal hernia patients experience 

concomitant stoma complications such as pouching difficulty, retraction, and 

peristomal pyoderma gangrenosum. Laparotomy is required in a majority of 

these cases. Stoma relocation also exposes the patient to the risk of three new 

incisional hernias at (1) the old stoma site, (2) the laparotomy incision site, and 

(3) the new stoma site with recurrence rates reported to be ranging from 24 to 

86% (66,68). 

An ideal prosthetic material for parastomal hernia repair does not exist. The 

currently available prosthetic materials are classified into 2 groups- synthetic or 

biological depending on their composition. Synthetic prostheses are made up of 

polypropylene, polyester, or expanded-polytetrafluoroethylene (ePTFE) and are 

further classified into heavyweight or lightweight, micro or macro porous, and 

composite and coated prosthesis based on composition of materials used in the 

mesh (69). 

Biological prosthetic meshes are made up of acellular collagen matrix derived 

from biological sources (such as human, porcine, or foetal dermis; porcine small 

intestine submucosa; and bovine pericardium) and are then processed to remove 

cells, antigens, and increase collagen cross-linking. The matrix obtained acts as 
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a scaffold which allow native tissue and neovascularization to infiltrate the 

healing wound and promote strong tissue in-growth which then limits 

contraction. The major drawback of these meshes are its high cost (69). 

Hybrid meshes are made combining the desirable qualities of both biological 

and synthetic mesh materials (e.g., Phasix mesh, Davol, Warwick, RI). Such 

materials are designed to slowly dissolve in a controlled fashion while still 

possessing the mechanical strength as well as the physical properties of 

synthetic mesh. 

The mesh repair technique used may be open or by laparoscopic method. The 

repair of parastomal hernias with mesh follows the same process as that of any 

of ventral hernia repair (i.e., fascial defect closure with a 3–5 cm mesh overlap). 

Mesh can be placed in an onlay, inlay, sublay, and intraperitoneal onlay mesh 

(IPOM) location depending on the location of placement of the mesh. 
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Fig 13. Types of repair: (A) Direct resuture of fascia after resecting hernia sac. 

(B) Repair of hernia after relocating stoma. (C) Repair with synthetic mesh (23) 

 

 

Parastomal Varices

 

Fig 14. Ileostomy with typical circumferential caput medusa (23) 

Parastomal varices is seen in patients with portal hypertension and in a stoma 

where there is portosystemic collateralization formed between the portal system 

of the stoma and the systemic venous system of  the peristomal skin. These 

shunts between the 2 systems result in engorgement of vessels and pressurized 
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subcutaneous vasculature which leads to the formation of a peristomal caput 

medusa. Stomal varices are howevere very uncommon, but bleeding can be 

quite profuse and life threatening if it occurs. 

 As a rule, the best way to prevent any peristomal varices from occurring is to 

prevent stoma creation in patients with portal hypertension. Inflammatory bowel 

disease (IBD) with concomitant primary sclerosing cholangitis is usually the 

most common setting in where the stoma varices occur (59, 71).  

Stomal variceal bleeding may arise at focal points seen at the mucocutaneous 

junction or the skin, which can be treated with the help of suture ligature, 

compression of bleeders, or by coagulation of the vessels. Unfortunately, 

recurrent bleeding is very commonly seen and therefore local methods are 

considered only as temporary, at best.  

Brisk or diffuse life-threatening hemorrhage can occur from circumferentially 

congested and oozing variceal vessels and may typically requires systemic 

methods of reducing portal pressures in order to stop or to decrease the 

bleeding.  

The most effective method of reducing portal pressures in such cases is 

transjugular intrahepatic portosystemic shunt (TIPS) or to perform a liver 

transplantation (59). The success rate of TIPS in preventing peristomal variceal 

rebleeding has been reported to be as high as  60 to 90% when used alone. 
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When TIPS procedure is performed in combinations with percutaneous 

embolization, the risk of re-bleeding has been seen to be reduced to 5 to 25%.   

For the purpose of percutaneous embolization or occlusion of, the mesenteric 

venous system is accessed in a retrograde fashion through the portal system. 

The mesenteric veins can then be sclerosed with a sclerosing agent such as 1% 

sodium tetradecyl sulfate or may be balloon occluded.(59, 71)  
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Methodology 

 

Study Setting: 

This study was conducted in the Department of General Surgery, Unit IV of the 

Christian Medical College and Hospital, Vellore 

 

 

Study Design: 

The study was conducted as a retrospective analysis of all the patients 

undergoing stoma surgeries (colostomy and ileostomy) in the Department of 

General Surgery Unit IV during the period ranging from December 2011 to 

December 2018. This included the retrospective analysis of all the discharge 

summaries, operation notes, and outpatient charts of all the patients included in 

this study. 

All patients who underwent stoma surgery in this unit during the above 

mentioned period for any reason, emergency or elective were included in the 

study. 
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 Participant Selection: 

 All inpatients admitted and has undergone stoma (either colostomy or 

ileostomy) surgery from the year 2011 to 2018 December in the department of 

General Surgery unit IV in Christian Medical College, Vellore. 

 

 

Sample size: 

All inpatients admitted who has undergone stoma surgery from the December 

2011 to December 2018 in the department of General Surgery unit IV in 

Christian Medical College, Vellore were considered.  

A Total of 214 patients were identified during this period as having being in the 

required study group. Out of this population 43 patients were found to have 

complications related to stoma surgery which were within the parameters of the 

study. 
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Variables considered in the study: 

 Patient factors – age, gender, comorbidities, indication for surgery, obesity, 

albumin and haemoglobin 

 Operative factors- elective/emergency setting, loop vs end stoma, type of 

stoma, laparoscopic / open approach 

 Postoperative complications – stomal gangrene, stoma retraction, 

mucocutaneous separation, parastomal abscess, stomal prolapse, 

parastomal hernia and stomal stenosis. These complications being 

classified into early and late complications. 

 

 

Methods Used: 

Initially the patients were identified using the electronic database of the 

hospital. The operation list of all patients who had undergone any stoma surgery 

in the unit was made from the electronic database.  All the relevant data 

regarding these patients who have undergone surgery in the Department of 

Surgery Unit IV from the December 2011 to December 2018 was collected 

retrospectively and prospectively in the given period. The data was collected 

from the hospitals electronic database and patient outpatient document. In 
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relevant cases, telephonic communication was attempted with the patients to 

collect relevant data and for follow up. The minimum period of patient follow-

up was for a minimum of 3 months from the time of surgery to look for any 

complications that may arise due to the procedure.  

The factors such as obesity, haemoglobin and albumin were collected from the 

patient’s investigations report and from the anaesthesia records which were 

recorded prior to surgery. In emergency cases, these were taken as the first post 

op recorded values. The operative factors were collected from the discharge 

summary and operation notes. The post-operative complications were collected 

from the patient records, discharge summary and post-operative OPD follow up 

records.  

 

 

Statistical Analysis: 

The data collected was entered into Microsoft excel spread sheet and was 

analysed with the following methods 

The data was summarized using descriptive statistics including frequencies, 

means +/- standard deviations and median. ANOVA and Fisher extraction test 

were used to analyse the means of continuous variables. P-value of  <0.05 was 
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considered as statistically relevant, while P-value of  <0.001 were considered 

statistically highly significant. The co-relation between risk factors and 

outcomes were computed using logistical regression. Post HOC analysis for 

significance was also done to analyse the data. 

 

 

IRB Clearance: 

This study was approved by the Institutional Review Board of the Christian 

Medical College and Hospital, Vellore. The study was presented on 7th January 

2019 and following the corrections made to the study as per the minutes of the 

IRB, the study was approved on the 6th of June 2019. As it was a retrospective 

observational study, there was no contact with the patients during any part of 

the study. Waiver of consent was obtained from the said IRB for the study. 
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Results 

During the period starting from December 2011 to December 2018, a total of 

214 patient were admitted under the Department of General Surgery Unit IV of 

CMC Vellore with stoma. This included both elective and emergency cases 

operated in the Unit and 52 patients had undergone stoma surgery in other 

centres and had subsequently come to CMC for further management of 

complications. The variables to be analysed for these patients after being 

collected showed 43 individuals who had developed complications following 

the surgery. Thus the total number of patients calculated to having any 

complication following stoma surgery in the study population was found to be 

20.1% 

All the surgeries done under the unit were done as open surgery and hence no 

comparison between open and laparoscopic approach to the surgery can be 

made in the study 

The break-down of number of different complications seen in the patients 

analysed are given in the table below 
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Complication Number of cases 

Abscess 1 

Gangrene 2 

Mucocutaneous separation 6 

Retraction/Stricture 7 

Stomal prolapse 6 

Parastomal hernia 21 

Total 43 

Table 1. Break-down of complications seen in the study population 

 

The different variables compared in the study and the results obtained after 

analysing the data are given below 
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Age Distribution 

 

Fig 15. Age Distribution compared to complications 

 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Age 

In 

Yrs. 

 

>/=60 

 

36 

(20.5%) 

 

140 

(79.5%) 

 

 

 

 

0.777 

 

< 60 

 

7 

(18.4%) 

 

31 

(81.6%) 

 

Table 2. Age distribution of entire study population Vs complication 

Age did not show any statistically significant association to stoma 

complications (p-value= 0.777) 
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Gender Distribution 

 

Fig 16. Gender Distribution compared to complications 

 
 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Gender  

Male 

 

25 

(17.2%) 

 

120 

(82.2%) 

 

 

 

0.131 
 

Female 

 

18 

(26.1%) 

 

51 

(73.9%) 

 

Table 3. Gender distribution of population vs complication 

Gender did not show any statistically significant association to stoma 

complications (p-value=0.131) 

120
51

25
18

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Male Female

Gender Distribution with complicatons (n=214)

No Compication Compication



[62] 
 

Initial diagnosis  

 

Fig 17. Initial diagnosis compared with complications 

 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Initial 

Diagnosis 

 

Malignancy 

 

18 

(21.2%) 

 

67 

(78.8%) 

 

 

 

0.748 
 

Non 

Malignancy 

 

25 

(19.4%) 

 

104 

(80.6%) 

 

 

Table 4.Initial diagnosis Vs complication 

Initial diagnosis of malignancy did not show any statistically significant 

association to stoma complications (p-value= 0.748) 
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Emergency Vs Elective 

 

Fig 18. Type of surgery compared with complication 

 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Type of 
surgery 

 

Elective 

 

16 

(16.7%) 

 

80 

(83.3%) 

 

 

 

0.259 

 

 

 

Emergency 

 

27 

(22.9%) 

 

91 

(77.1%) 

 

 

Table 5. Type of surgery in total population 

Setting of surgery (elective/emergency) did not show any statistically 

significant association to stoma complications (p-value= 0.259) 
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Person operating 

 

Fig 19. Comparison of person operating Compared with complications 

 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Person 

Operating 

 

Registrar 

 

12 

(16.9%) 

 

59 

(83.1%) 

 

 

 

0.412 

 
 

Consultant 

 

31 

(21.7%) 

 

112 

(78.3%) 

Table 6. Person operating compared with the total population 

Person operating on the patient did not show any statistically significant 

association to stoma complications (p-value= 0.412) 
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Comorbidities 

 

Fig 20. Presence of comorbidity compared with complication 

 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Presence of 
comorbidities 

 

Yes 

 

20 

(23.5%) 

 

65 

(76.5%) 

 

 

 

0.309 
 

No 

 

23 

(17.8%) 

 

106 

(82.2%) 

 

Table 7. Comorbidities compared to total population 

Presence of comorbidity did not show any statistically significant association to 

stoma complications (p-value= 0.309) 
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Albumin 

The normal value of albumin is taken as 3.5-5.4g/dL 

 

Fig 21. Albumin level in patient compared to complications 

 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Albumin 
Levels 

 

Normal 

 

30 

(21.4%) 

 

110 

(78.6%) 

 

 

 

0.503 
 

Low 

 

13 

(17.6%) 

 

61 

(82.4%) 

Table 8. Albumin values compared to the total population 

 

Albumin level did not show any statistically significant association to stoma 

complications (p-value= 0.503) 
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Haemoglobin 

The normal value of haemoglobin is taken as 12-15g/dL in females and 13-

16g/dL in males 

 

Fig 22. Haemoglobin Level in patients compared to complications 

 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Haemoglobin 

Levels 

 

Normal 

 

23 

(20.9%) 

 

87 

(79.1%) 

 

 

 

0.759 
 

Low 

 

20 

(19.2%) 

 

84 

(80.8%) 

Table 9. Haemoglobin level compared to the total population 

Haemoglobin level did not show any statistically significant association to 

stoma complications (p-value= 0.759) 
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Colostomy/Ileostomy 

 

Fig 23.Comparing colostomy/ileostomy compared with complication 

 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Type 
of 

Stoma 

 

Colostomy 

 

21 

(22.6%) 

 

72 

(77.4%) 

 

 

 

0.106 
 

Ileostomy 

 

22 

(18.2%) 

 

99 

(81.8%) 

Table 10. Colostomy/ ileostomy compared with complication 

 

Type of stoma (colostomy/ileostomy)did not show any statistically significant 

association to stoma complications (p-value= 0.106) 
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End and Loop Stoma 

 

Fig 20. Comparison of End and loop stoma with complications 

 

 

Parameter 

 

Complications 

 

p-value 

Yes No 

Type 
of 

Stoma 

 

End 

 

17 

(19.5%) 

 

70 

(80.5%) 

 

 

 

0.867 
 

Loop 

 

26 

(20.5%) 

 

 

101 

(79.5%) 

Table 11. End/ loop stoma with complication in total population 

Type of stoma (end/loop) did not show any statistically significant association 

to stoma complications (p-value= 0.867) 
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BMI 

The normal value of BMI is in the range 18.5-24.9kg/m^2. Below 18.5 is low 

and above 24.9 is high. 

 

Fig 21. BMI compared with complication 

 

 

Parameter 

 

Complications 

 

P Value 

Yes No 

BMI 

 

 

 

 

 

Low 

8 

16.0% 

42 

84.0% 

 

 

 

 

0.587 

 

Normal 

26 

20.3% 

102 

79.7% 

 

 

High 

9 

25.0% 

27 

75.0% 

 

 

Table 12. BMI distribution with complication in total population 

BMI did not show any statistically significant association to stoma 

complications (p-value= 0.587) 
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8 26 9
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As seen from the values given above, none of the factors analysed in this study 

showed any significant bearing with regard to causing complications in patients 

undergoing stoma surgeries.  

 

Another comparison done was comparing the various variables considered with 

early and late complications among the patients who had developed 

complications (n=43). The comparison was done to see if there was any impact 

of these variables with respect to the early and late complications in stoma 

surgery. 

 

 

Given below is a comparison of the different parameters with regard to early 

and late complications.   
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Parameters Complications (n=43) p-value 

Early Complications Late Complications 

Age 

(In Yrs.) 

>/=60 4 

(57.1%) 

3 

(42.9%) 

 

.177 

 <60 11 

(30.6%) 

25 

(69.4%) 

Gender Male 8 

(30.8%) 

18 

(69.2%) 

 

 

.484 Female 7 

(41.2%) 

10 

(58.8%) 

Initial diagnosis Malignancy 5 

(33.3%) 

10 

(66.7%) 

 

 

.876 Non 

malignancy 

10 

(35.7%) 

18 

(64.3%) 

Setting of 

surgery 

Elective 4 

(25%) 

12 

(75%) 

 

 

.141 Emergency 10 

(37%) 

17 

(63%) 

 

Person 

operating 

Registrar 5 

(36.4%) 

7 

(63.6%) 

 

 

.905 Consultant 10 

(34.4%) 

21 

(65.6%) 

Comorbidities Yes 4 

(20.0%) 

16 

(80.0%) 

 

 

.056 

 

No 11 

(47.8%) 

12 

(52.2%) 

Albumin Low 5 

(38.5%) 

8 

(61.5%) 

 

 

.189 Normal 14 

(46.7%) 

16 

(53.3%) 
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Haemoglobin Low 12 

(60%) 

8 

(40%) 

 

 

.052 Normal 11 

(47.8%) 

12 

(52.2%) 

Type of 

Stoma(anatomy) 

Colostomy 6 

(28.6%) 

15 

(71.4%) 

   

 

.396 Ileostomy 9 

(40.9%) 

13 

(59.1%) 

Type of stoma 

(surgical) 

End 5 

(26.7%) 

12 

(73.3%) 

 

 

.408 Loop 10 

(39.3%) 

16 

(60.7%) 

BMI Low 5 

(62.5%) 

3 

(37.5.0%) 

 

 

 

.054 

Normal 6 

(23.1%) 

20 

(76.9%) 

High 6 

(66.7%) 

3 

(33.3%) 

 

Table 13. Comparing the various factors with early and late complications 

(n=43) 

 

When the data of the factors were analysed with early and late complications, 

there was no significant correlations.  
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Discussion 
 

In the study conducted, the overall percentage of complications was noted to be 

20.1%. Most of the data and study done on stomas put the overall rate of 

complications as high as 21%-70% (14, 26). This is probably due to the fact that 

most studies done also took skin complications and high stoma output also into 

consideration as a complication, which was not done in this particular study. 

On the analysis of the individual variables with the complications the results 

seen were as follows. 

 

 

Age 

As done in most studies quoted here, the cut off age was taken as 60yrs for the 

purpose of analysis (14, 20, 26).  In our study 176 patients were in the age 

group of >/= 60yrs, comprising 82.2% of the study population. The though in 

the previous studies it was seen that an age of >60 years was a risk factor for the 

development of complications, in our study conducted, age did  not appear to be 

an factor associated with causing any complications.  
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Gender 

There was 145 male patients 69 female patients in the sample collected for this 

study. There was no significant references with regard to the Gender being a 

factor leading to stoma complications. Our study also did not show age as a 

factor in causing stoma complications.  

 

 

Initial Diagnosis 

Initial diagnosis prior to the surgery was not a conclusive factor causing 

complications. Among the study sample 85 patients had malignancy as the 

initial diagnosis comprising 39.7% of the sample population (n=214). 

According to some studies (33,70) malignancy had a higher chance of causing 

stoma complications while in others non- malignant causes such as Crohn’s 

disease was found to have a greater risk of developing complications . The 

study conducted by us did not show any bearing of malignancy being a factor.  
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Emergency/ Elective surgery 

The setting of surgery, i.e. elective or emergency was found to have a bearing in 

stoma complications. In some studies conducted showed a better outcome of 

surgery as well as lesser complications in patients operated in an elective setting 

as opposed to emergency setting (5, 13 19). There was 96 elective surgeries and 

118 emergency surgeries done in the sample, constituting 44.9% and 55.1% 

respectively. Our study did not show any statistical difference in outcome. 

 

 

 

Person Operating 

In 2 publications referenced for this study, it was noted that patients operated by 

colorectal surgeons had better outcomes as compared to those done by general 

surgeons (19, 30). In our study, we considered the possibility of the same but 

comparison was done between registrars and consultants. During the study 

period, 71 surgeries were performed by registrars and 143 surgeries by 

consultants. The final analysis did not show any significance.  
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Comorbidities 

The presence of certain comorbidities such as diabetes, immunocompromised 

states have been seen as a factor responsible in causing complications following 

stoma surgery. In this study, the presence of any comorbidity was considered 

and not individual comorbidities. 85 patients (39.7%) of the sample population 

had 1 or more comorbidities which also included TB. The study did not see any 

significant difference in complications comparing patients with comorbidities 

and patients without comorbidities.  

 

 

Albumin 

There was no study seen studying albumin as a factor. This was hence selected 

as a probable factor that could alter the outcome of stoma surgery. The cut off 

taken for normal range of albumin was 3.5- 5.4g/dL. 74 patients (35.6%) of the 

study population was seen to have low albumin level. The analysis of the data 

however did not show low albumin as a cause for stoma complications.  
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Haemoglobin 

Low haemoglobin was also taken as a factor that could potentially be a cause 

for complication in stoma. No data was seen available on this factor either. The 

cut off considered for the same was 12g/dL for females and 13g/dL in males as 

per internationally recognised cut offs. 104 patients (48.6%) of the study 

population was found to have a low haemoglobin. The study done by us 

however did not show low haemoglobin to be a factor causing stoma 

complications.  

 

Colostomy Vs Ileostomy 

Though there are inherent differences in the surgical techniques and the fact that 

the 2 surgeries are done for different reasons, a comparison was done to see if 

there was any difference in the rate of complications following the surgery. 

Most studies done does not show any difference in the outcomes of the 2 

surgery (5, 6, 7, 18, 20). 

There was 93 colostomy and 121 ileostomy done in the study population 

contributing 43.5% and 56.5% of the population respectively. Though there was 

a slight percentage increase in complications shown among patients with 

colostomy, this was not statistically significant as the p-value was 0.106 
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End Vs Loop Stoma 

As with the previous factor considered, the techniques and reasons for doing the 

2 surgeries are different. There was no particular studies seen comparing loop 

stoma with end stoma (as most studies mentioned in the bibliography look at 

colostomy as end and ileostomy as loop). In our study population we had 87 end 

stoma and 127 loop stomas. This also includes a few loop colostomies. 

The analysis of the data however does not show any statistically significant 

differences in complication comparing these 2 types of stomas. The p-value 

calculated was 0.867 

 

 

BMI 

BMI (especially high BMI) is considered a predisposing factor leading to stoma 

complications (3, 7, 11, 13, 14, 26, 27, 35). The normal value for BMI is in the 

range of 18.5 to 24.9 kg/m^2 (both values inclusive) as per internationally 

accepted norms. Any value below this range is low and above the range is 

considered high respectively. In the study population here the distribution of 
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BMI was - 50 (23.4%) low, 128 (59.8%) normal and 36 (16.8%) high 

respectively.   

In our study even though there was an increase in the percentage of patient with 

high BMI with complication, as the P value calculated for the same was 0.587, 

it was found to be insignificant. 

 

Comparing the various factors with early and late complications 

The data of the 43 patients with complications were further analysed. Their 

factors were checked against early and late complications. The values are as 

given in (Table 13).  

The data analysed did not show any significant findings relating the factors with 

early and late complications when the P values were assessed. 
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Conclusion 

 

1. The total percentage of patients with complications seen in this study was 

20.1%, which is slightly lower than the ones mentioned in other studies 

probably due to the fact that skin complaints and high stoma output were 

not considered as part of this study. 

2. In our retrospective study we analysed the above mentioned factors and 

their association with stoma related complications. Even though  certain 

factors like malignancy, emergency operations, obesity and low albumin 

level were appeared to be more associated with complications, they were 

not statistically significant 

3. Almost one fourth of our patients who had surgery elsewhere and came to 

our centre for the management of stoma related complications or reversal. 

Their complication profile may have skewed our results. Analysing the 

factors and complications of patients who had surgery only in our centre 

may show some correlation.  

4. Dividing the complications into early and late also did not show any 

statistically significant association to the factors. We conclude that in our 

retrospective study we did not find any statistically significant correlation 

between studied factors and stoma related complications. We suggest that 
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a prospective study including skin complications and above mentioned 

factors with a larger sample size may show some significant association.  
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Limitations 

1. The sample size of the study was small and limited. 

2. As there was no direct contact with the patients, any new or unrecorded 

data could have been missed 

3. Skin related complications were not considered as part of the study as it 

was seen that in majority of the cases, the details pertaining to these were 

not recorded or poorly recorded. Hence the data could not be collected 

and analysed 

4. There were 52 individuals who were operated outside were also added to 

the study. This could have skewed the findings. 

5. The comparison between laparoscopic and open surgery could not be 

made as there was no laparoscopic patients meeting the study criteria 

during the period of the study 

6. Another comparative factor could be usage of bridges in stoma creation. 

This was not included in the study as the records for the same were not 

available for all the patients. 

7. Many of the patients were found to not have any long term follow up 

after the surgery. Most patients were seen to be following up if they 

developed any complications, but in patients who did not return to the 
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OPD/ may have chosen to follow up in their own hometown, the data 

collection was not possible. 
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