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Abstract 

 

Ulcerative colitis (UC) is a chronic inflammatory disease that affects the colon. According to 

the literature, some thirty percent of UC patients may require a subtotal colectomy and 

ileostomy due to failure of medical treatment, acute toxic colitis or dysplasia/cancer 

diagnosis. Some patients choose to get continence restored with either an ileorectal 

anastomosis (IRA) or an ileal pouch-anal anastomosis (IPAA). Worldwide most surgeons 

prefer an IPAA to an IRA, despite reports of pouchitis, impaired fertility and fecundity. Fear 

of recurring proctitis and fear of rectal cancer in the remaining rectum is contributing to the 

choice of an IPAA. Little is known regarding the outcomes of IRA compared with IPAA in 

UC patients. We aimed to investigate the anorectal function, quality of life (QoL), risk of 

failure and rectal cancer in patients with UC restored with IRA and IPAA respectively. 

Methods: Data about all Inflammatory bowel disease (IBD) patients was obtained from the 

Swedish National Patient Register (NPR) between 1964-2014 and in one study from the 

Linköping University Hospital medical records 2006-2012. Patients who developed cancer 

were identified from the Swedish National Cancer Register. We investigated the risk of 

cancer and inflammation, functional outcome and failure as well as the quality of life for IRA 

and IPAA patients. Investigation of risk for cancer in IRA and IPAA compared with the 

background population was performed using survival analytic techniques: uni-and 

multivariate regression, Kaplan Meier curves and standardized incidence ratio. 

Results: Twelve percent (7,889 /63,795) of UC patients required colectomy according to the 

NPR. The relative risk for rectal cancer among patients with an IRA was increased (SIR 8.7). 

However, the absolute risk was 1.8% after a mean follow up of 8.6 years and the cumulative 

risk 10- and 20-years after IRA was 1.6% and 5.6%, respectively. Risk factors for rectal 

cancer were primary sclerosing cholangitis in patients with an IRA (hazard ratio 6.12), and 
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severe dysplasia or cancer of the colon prior to subtotal colectomy in patients with a diverted 

rectum in place (hazard ratio 3.67). Regarding IPAA, the relative risk to develop rectal cancer 

was (SIR 0.4) compared with the background population and the absolute risk was only 

0.06% after a mean of 12.2 years of follow up. 

Among patients operated at the Linköping University Hospital: IRA patients reported better 

overall continence according to the Öresland score with in median3 (IQR 2–5) for IRA (n=38) 

and 10 (IQR 5–15) for IPAA (n=39, p<0.001). There were no major differences regarding the 

QoL.  

According to the NPR, after a median follow up of 12.4 years failure occurred in 265(32%) 

out of 1112 patients, of which 76 were secondarily reconstructed with an IPAA. Failure of the 

IPAA occurred in 103 (6%) patients with primary and in 6 (8%) patients after secondary 

IPAA (log-rank p=0.38).   

Conclusion: IRA is a safe restorative procedure for selected UC patients. Patients should be 

aware of the annual postoperative endoscopic evaluation with biopsies as well as the need to 

the use of local anti-inflammatory preparations.  

However, IRA should not be offered for UC patients with an associated primary sclerosing 

cholangitis diagnosis due to the increased risk to develop rectal cancer in their rectal mucosa. 

In such case, IPAA is probably the treatment of choice.  
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Introduction 

 

Ulcerative colitis (UC) and Crohn’s disease (CD) are usually referred to as inflammatory 

bowel disease (IBD). UC is a colonic disease spreading in a distal to proximal location while 

CD may involve all parts of the gastrointestinal tract. Ileorectal anastomosis (IRA) was long 

considered an inappropriate option for reconstruction of patients with UC after colectomy(1) 

while it often has been considered appropriate among patients with colitis due to Crohn’s 

disease (CD).(2) Despite the advantages of IRA in form of short operative time, less 

intraoperative bleeding and less postoperative fertility problems, many surgeons hesitate to 

offer IRA for their patients as an alternative reconstruction after colectomy.(3, 4) The reasons 

behind their hesitation can be summarized into three factors: 

a. The remaining rectal mucosa in IRA is exposed to the same underlying pathology that 

caused UC in the first place which leads to proctitis. In some instances, symptoms of 

proctitis can be controlled by anti-inflammatory treatment.(5) If treatment fails, patients 

will suffer from poor reservoir function, mainly in form of urgency and 

incontinence.(6, 7)  Subsequently, UC patients operated with an IRA will report a poor 

QoL.  

b. Moreover, there are reports of an 18% increased risk to develop colorectal cancer 

(CRC) within 30 years from the UC diagnosis itself.(8) Therefore, one of each five 

patients who chose an IRA as reconstruction would develop a rectal cancer. 

c.  IRA would fail in any of the above situations. Then patients are offered a completion 

proctectomy and either a permanent ileostomy or a secondary reconstruction in form 

of an ileal pouch anal anastomosis (IPAA) or a Kock pouch. However, success of the 

secondary reconstruction is not guaranteed.  
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All above mentioned factors reasonably contribute not to choose an IRA reconstruction 

for UC patients. 

Additionally, there is also a subpopulation of IBD patients with special characteristics: the 

primary sclerosing cholangitis (PSC) patients. (9) These patients are known to, in some ways,  

have a more aggressive disease outcome than the IBD patients without an associated PSC 

diagnosis.(10, 11) It is also known that they develop colorectal cancer (CRC) and 

cholangiocarcinoma more frequently than IBD patients without a PSC.(12, 13) However, little is 

known about the most common anatomic location of the primary CRC in this subpopulation 

compared to the total IBD population. The type of colectomy will be customized according to 

the tumor location and stage, even though restorative proctocolectomy and IPAA is preferred 

in UC.(14) 

It is difficult to find a proper surgical option after colectomy for PSC-IBD patients. PSC 

patients may develop portal hypertension which causes open porto-systemic shunts, also 

called bowel wall varicosities. (15) Therefore, many surgeons avoid bowel diversion in form of 

ileostomy or a Kock pouch. Accordingly, patients are left with one of two reconstruction 

options, IRA or IPAA. (16), (17) The choice between both types of reconstruction are not 

properly studied in the case of PSC in UC patients. Previous reports detected an increased risk 

of pouchitis in UC patients with a concomitant PSC (UC/PSC+) diagnosis when compared to 

those without PSC (UC/PSC-). However, UC/PSC+ patients did not manifest worse surgical 

complications after reconstruction with an IPAA than UC/PSC- patients. Subsequently, 

UC/PSC+ patients did not risk more or earlier failure of their pouches.(18, 19) In case of IRA, 

failure was more frequently reported in UC/PSC+ compared to UC/PSC- patients.(20) Further, 

we could not find any study commenting on the risk of rectal cancer after colectomy in PSC 

patients with IRA or IPAA. 
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We designed this thesis to critically appraise the claimed disadvantages of IRA as a 

reconstruction compared to IPAA for UC patients. Moreover, we wanted to evaluate the 

magnitude of surgical problems that a concomitant PSC diagnosis carries for IBD patients in 

general and UC patients particularly. Our hypothesis is that IRA may be a good surgical 

alternative in properly selected UC patients. In such instances, an extra step will be safely 

added to the stairway of surgical treatment in UC patients and thus helping patients maintain 

continence for more years after colectomy. 
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Background to the study 

 

Inflammatory bowel disease  

Inflammatory bowel disease (IBD) includes a group of chronic inflammatory disorders that 

affects mainly the gastro-intestinal tract leading to mucosal inflammation, injury and damage. 

There are two major IBD categories, ulcerative colitis (UC) and Crohn’s disease (CD).  

UC is one of the major subtypes of IBD. A recent study on the prevalence of UC reported the 

highest prevalence in the world to be in Europe with 505/100,000 in Norway compared to 

286/100,000 and 319/100,000 in USA and Canada respectively.(21) Several factors are 

involved in the pathogenesis of UC, including genetic, immunological, familial and 

environmental factors.(22, 23) 

UC affects the colonic mucosa, usually the inflammation starts in the rectal mucosa and then 

extends to affect the mucosa in proximal segments of the colon. In 10-20% of UC patients, 

the inflammation spreads beyond the ileocecal valve due to valve incompetence causing 

backwash ileitis, in which up to 30 cm of the terminal ileum may be inflamed. (24, 25)  

UC patients complain of insidious onset abdominal pain and cramps, diarrhea, rectal bleeding, 

tenesmus, mucous and in severe cases purulent discharge from the rectum. UC disease course 

is variable with few or frequent flares interrupted with variable periods of clinical 

remission.(26)  

Endoscopic examination of UC patients shows inflamed, hyperemic mucosa that bleeds 

easily, mucosal ulcerations and in some instances, mucus or purulent discharge. The 

inflammation has a continuous appearance. Histological examination shows an inflammation 

confined to the mucosa, mainly in the intestinal crypts. Crypt abscess stimulates the goblet 



21 
 

cells to increase their mucus discharge. Superficial ulceration occurs with consequent healing 

with fibrosis causing inflammatory polyps. Serosal inflammation is rare and detected only in 

patients presented with toxic megacolon. Intestinal dysplasia is an important feature that may 

present on pathology reports. 

UC patients may present with some extra-intestinal manifestations such as uveitis, arthritis, 

arthralgia, primary sclerosing cholangitis, erythema nodosum and pyoderma gangrenosum.(27) 

(28) 

 

 

Figure 1: Grades of inflammation detected in Ulcerative colitis via endoscopy.  

Photo taken by Pär Myrelid. 1 mild inflammation of mucosa (hyperaemia). 2 moderate 

inflammation 3 severe inflammation with a visible ulcer. 4 severe inflammation with exudate. 

1 2

3 

3

3 

4

3 
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Figure 2: Microscopic picture of ulcerative colitis. Photo taken by Marina Perdiki Grigoriadi  

 

CD is the other major IBD subtype affecting any part of the gastrointestinal tract from the 

mouth to the anus. CD is characterized by transmural inflammation of the bowel wall, and 

often discontinuous areas with inflammation” skip lesions” separated by segments of normal 

bowel and commonly associated with extra-intestinal manifestations as well. 

CD patients commonly complain of intermittent abdominal pain and diarrhea, fatigue. In 

addition, some patients complain of rectal bleeding, low-grade fever and weight loss. The 

disease causes malnutrition and thus lead to bone loss and vitamin deficiencies. (29, 30) (31) CD 

patients  also have a variable disease course with flares and periods of remission. (32)The 

transmural inflammation can complicate the disease, causing obstruction due to intestinal 

fibrosis and/or fistulation.  

Endoscopic examination of CD patients reveals areas of inflamed mucosa with superficial 

ulcerations over the granulomas, which spread in serpiginous pattern causing the 

characteristic” cobble-stone” appearance. The inflamed mucosa is interrupted with areas of 
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normal appearing mucosa causing the characteristic finding of skip lesions. Both granulomas 

and skip lesions are characteristic of CD. 

Histological examination may show inflammatory infiltration in and around the crypts 

causing crypt abscesses and superficial mucosal ulcerations. Acute and chronic inflammatory 

infiltrates form non-caseating granulomas that extends in the submucosa, up to the mesentery 

and lymph nodes, which may cause inflammatory strictures. Serositis is also common, leading 

to formation of fibrotic strictures as well as bowel adhesions. Thus, it is common for CD 

patients to present with an intestinal obstruction. Crypt destruction commonly occur leading 

to the pipe-like appearance of the bowel. (33) 

 

 

Figure 3: Endoscopic and histologic picture of Crohn’s colitis. Photo taken by Pär Myrelid 

(right) and Marina Perdiki Grigoriadi (left)  

 

There is a third sub-diagnosis among IBD patients: indeterminate colitis (IC). According to 

the Montreal classification, IC diagnosis is reserved only for patients having had a colectomy 

and where pathologists still are unable to make a definitive diagnosis of either UC or CD. 

Moreover, they have suggested a new term “inflammatory bowel disease, type unclassified” 

(IBD-U). This term entitles to IBD patients, who have colon still in place, with a clinical and 
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endoscopic chronic inflammation affecting the colon, without small bowel involvement, and 

without a definitive histological/ clinical evidence in favor of UC or CD. (34) Little is known 

about the pathogenesis and clinical course of IBD-U, but it may not be correct to force this 

group of patients under either a UC or a CD diagnosis. Approximately 10-11% of adult and 

12-18% of paediatric IBD patients will remain as IBD-U. (35) Another study reported that 

paediatric IBD-U patients have molecular and serological characteristics more similar to UC 

than CD. However, 60 % of paediatric IBD-U patients will keep the same diagnosis of an 

IBD-U even after two years of follow up. (36) It is possible that IBD-U is a true separate IBD 

sub-diagnosis or that some UC and CD patients are misdiagnosed. Unfortunately, most of 

previous cohort studies have excluded IBD-U patients from their analyses. Further research is 

required to better understand the behaviour of an IBD-U. 

It is also known that IBD patients are more susceptible to develop colorectal cancer (CRC) 

compared with the general population. Previous studies have also established that long 

duration, severe and/or wide-spread colonic inflammation in IBD patients increase the risk to 

develop CRC. (37) (38)Several genetic and environmental factors contribute to the development 

of CRC such as genetic instability, epigenetic alteration, oxidative stress  that attacks cell and 

nuclear proteins, immune response caused by mucosal inflammatory mediators, as well as 

alteration of the intestinal microbiota species, concentration and distribution in the colon. (39-

42) (43)  

The introduction of novel biological therapy and cancer screening programs with colonoscopy 

and biopsies offered to IBD patients have raised hope of decreased risk to develop CRC.(44) 

However, recent reports about the incidence of CRC in IBD patients are conflicting. One 

recent Danish population-based study concluded that the CRC risk is decreasing in patients 

diagnosed with UC.(45) On the contrary, another study from the US states that the incidence of 

CRC in UC and CD patients is 60% higher when compared with the general population. 
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Additionally, they stated that this increased risk was stable over the 20 years duration of the 

study.(46)  We believe that more large-scale cohorts from publicly funded health care systems, 

that offers biological interventions as well as surveillance to IBD patients, are required to 

determine the actual risk of CRC.  

 

 

Figure 4: Endoscopic and microscopic pictures of a colonic adenocarcinomas. Photo taken by 

Pär Myrelid (right) and Marina Perdiki Grigoriadi (left).  

 

IBD patients are more vulnerable to develop synchronous and/or metachronous CRC. (47)  This 

could be due to genetic predisposition(48), persistence of the inflammatory process (49) or  

missed diagnosis of cancer in case of synchronous cancer. Cancer growth in IBD patients 

presents as a locally raised mucosa that could be missed in the presence of ulcerative disease, 

inflamed mucosa, inflammatory polyps and bleeding. Thorough endoscopic surveillance is 

thus crucial for young IBD patients, because they have a high risk to develop a post 

colonoscopy colorectal cancer.(50) Studies are required to evaluate the actual risk of 

synchronous and metachronous cancers in IBD patients to be able to tailor the management 

plans accordingly. 
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Primary sclerosing cholangitis  

PSC is a chronic liver disease characterized by a progressive course of cholestasis with 

inflammation and fibrosis of the intrahepatic and extrahepatic bile ducts.(51) The progressive 

fibrosis of biliary ducts leads to liver cirrhosis and portal hypertension and is one of the most 

common causes of liver transplantation.(52) Between 80-90% of  PSC patients have a 

diagnosis of IBD as well(53)  but usually have an insidious onset of their bowel inflammation 

and may be asymptomatic or present with mild symptoms, which may delay their diagnosis of 

IBD.(9) (54-59) The problem is that IBD patients with a PSC diagnosis not uncommonly develop 

cholangiocarcinoma and/or CRC. (9, 60, 61) One proposed contributing factor that increases the 

risk of cancer is that cholestasis causes an accumulation of secondary bile acids, both in the 

liver and the colon, which is proven to have a carcinogenic effect in animal models. (53, 62) 

Another proposed contributing factor is that IBD/PSC+ patients have a prolonged course of 

unmanifested subclinical inflammation of the colon that causes no or very mild symptoms. 

Consequently, it takes time for patients to get diagnosed and properly treated and previous 

studies detected that a long duration of colonic inflammation increases the risk to develop 

CRC in UC. (37) (38) 

 

http://emedicine.medscape.com/article/927624-overview
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Figure 5: MRCP of the biliary tree showing dilated biliary ducts typical for PSC. Photo taken 

by Jenny Öman  

 

It is also essential to identify the most common location for CRC in IBD/PSC+ patients to 

determine the required extent of resection. A recent study reported that CRC are commonly 

located in the right side of the colon in IBD patients with a concomitant PSC.(63) Another 

study reported that UC/PSC+ patients who underwent a subtotal colectomy with an ileostomy 

and a disconnected rectal remnant in situ did not risk to develop neoplasia in their remaining 

rectal stump .(64) Thus it seems that the existence of the enterohepatic circulation and/or 

preserved faecal stream to the colon or rectum are crucial for the cancer process to occur in 

IBD/PSC patients. In order to confirm such theory, we need to assess the CRC location for a 

large sample of IBD patients with PSC.  

Theoretically, if PSC increases the risk for primary CRC, it should also increase the risk of 

synchronous and metachronous cancers. Unfortunately, most studies for CRC in IBD patients 
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excluded synchronous and metachronous cancer patients. Studies with focus on the risk for 

synchronous cancers and metachronous cancer after management of the primary cancer for 

IBD-PSC patients are required. First to evaluate the effectiveness of the current surgical 

resections for PSC patients diagnosed with primary CRC in preventing future cancers. 

Secondly to adjust the overall management plans for PSC-IBD patients before they get their 

CRC diagnosis. 

Surgical reconstruction for ulcerative colitis  

Approximately one-third of patients diagnosed with ulcerative colitis involving the colon 

proximal to the splenic flexure will require surgery within 15 years of diagnosis in the form of 

subtotal colectomy and ileostomy(65), either due to a severe flare, medically refractory chronic 

disease or due to development of dysplasia or invasive cancer. The choice of definitive surgery 

is made after patients’ counseling with surgeon, which depends on patients’ age, general 

condition, persistence of rectal inflammation as well as the results of the pathology report. 

Severely ill and malnourished patients are preferred to keep their ileostomy functioning with a 

diverted rectum (DR) left in place or with a later completion proctectomy. (10) If high grade 

dysplasia or cancer of the resected colon were detected on the pathology report, completion 

proctectomy should be performed as soon as the patient is deemed fit. In the meantime, tight 

endoscopic surveillance should be offered for early detection of rectal dysplasia/cancer. Apart 

from dysplasia and cancer some patients with DR suffer from symptomatic proctitis that may 

require a completion proctectomy. 

Surgically fit patients, without dysplasia or cancer in their pathology report, who underwent a 

subtotal colectomy usually request for restoration of their bowel continuity, with either an 

ileorectal anastomosis (IRA) or an ileal pouch anal anastomosis (IPAA).(66) DR patients who 

suffer from symptomatic proctitis and are candidates for reconstruction should be aware of the 
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future risk of IRA failure. Instead, patients should undergo a completion proctectomy and 

choose another form of reconstruction.(7, 67)  

IRA was first introduced by Stanley Aylett more than 50 years ago(68). It was the standard 

surgery for treatment of UC for years. Unlike Brooke’s ileostomy, patients got to keep their 

bowel continuity and continence. IRA surgery can be performed as one step surgery at the same 

session of subtotal colectomy or as two step surgery. Especially in severely ill patients a 

stepwise approach is recommended, with a subtotal colectomy and ileostomy as a first step 

followed by an ileorectal anastomosis later.(6)IRA surgery, compared with IPAA, is not as 

complex as a procedure, with shorter operating time and requires minimal pelvic dissection and 

causes minimal blood loss. However, concerns are raised about a possible future risk of cancer 

in the remaining rectal tissue.(69)   
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Figure 6: Ilea-rectal anastomosis (IRA). 

A)The colon parts marked in red will be resected (subtotal colectomy) leaving the rectum 

behind. B)The ileum anastomosed to the remaining rectum.  

Reprinted with permission from Springer international Publishing AG, from the book: The Ileoanal Pouch 2019; 

Chapter 14, page 174, figure 14.1 a and b.  

 

Proctitis is another not uncommon problem that concerns UC patients reconstructed with an 

IRA. Patients who suffer from proctitis complain from abdominal pain, urgency, diarrhea and 

bleeding. A previous study reported that 22% of UC patients with a grossly normal rectum at 

time of subtotal colectomy developed proctitis, of which 11%  underwent a completion 

proctectomy for IRA failure.(70) A previous study reported that 27% of UC patients will 

manifest IRA failure and will require a secondary proctectomy, of which two thirds were due 

to proctitis. (71) 

 The search for a novel surgery that preserves continence and avoids the risk of rectal cancer 

was on. The year 1969, Prof Nils Kock fashioned a reservoir constructed of the small bowel. It 

had the advantage of preserved continence while having an external opening on the abdominal 
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wall. To reconstruct the reservoir, an intestinal loop was opened longitudinally and sutured 

together to form U shaped limbs. Then the reservoir’s corner was sutured to the abdominal wall, 

and an efferent limb was added. Initially, continence was obtained from the rectus abdominis 

muscle. Later, continence was maintained through a nipple valve formed by retrograde 

intussusception of the efferent intestinal limb into the pouch.(72)  Despite continence, several 

surgeons reported the valve slippage and detachment from the abdominal wall. Further 

modifications were developed in order to staple the nipple valve by Kock, Stein and Fazio.(73-

75) Addition of synthetic material was discouraged due to risk of fistulas.(76) Barnett introduced 

another type of valve, the isoperistaltic valve from the afferent limb, to overcome valve 

slippage. Furthermore, a conduit of ileum that forms a living intestinal collar was added around 

the reservoir outlet. When the reservoir is full the pressure increases inside the collar, 

subsequently maintain continence of the pouch. This modification is called the Barnett 

continent ileostomy reservoir (BCIR). Further modification was added by stapling the valve 

into the reservoir and moreover placing the stapling at the same line of pouch sutures.(75, 77) 

Trials to avoid valve slippage lead to the development of the new T shaped reservoir with a 

serosal lined anti reflux mechanism is reported by Kaiser.(78) However, this T shaped reservoir 

requires proper evaluation before it is widespread. 
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Figure 7: A simplified drawing of the Kock pouch 

Reprinted with permission from Springer international Publishing AG, from the book: The Kock pouch 2019; 

Chapter 4, page 36, figure 4.1.  

 

There are several problems with continent ileostomy other than valve slippage. First, continent 

ileostomy requires proper training on catheter intubation for evacuation and a cooperative 

patient without any mental, physical or psychological obstacles. Second, continent ileostomy is 

contraindicated for patients with past/ family history of desmoid tumors due to risk of tumor 

recurrence. Third, it requires approximately 50 cm of small bowel to fashion a continent 

ileostomy. Therefore, patients with short bowel or those who underwent a pouchectomy of their 

pelvic pouch are not recommended to perform a continent ileostomy.(79, 80)  

Sir Alan Parks fashioned another surgical procedure that could maintain the natural anal route, 
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maintain continence and discard most of the rectal tissue. Thus, he could minimize future risk 

of rectal cancer as well as restore the bowel stream via an ileal-pouch anal anastomosis (IPAA). 

(6, 81, 82) Details of the procedure were first published in the British Medical Journal in 1978. (83) 

Since then, IPAA has been the gold standard in most parts of the world. (84, 85)  

 

 

Figure 8: Ileal-pouch anal anastomosis (IPAA). 

A) Colon and rectum (marked in red) will be surgically resected. B) formation of a J 

shaped pouch of ileum then anastomosis to the anal canal is performed. 

 Reprinted with permission from Springer international Publishing AG, from the book: The Ileoanal Pouch 2019; 

Chapter 14, page 174, figure 14.2 a and b.  

 

Reconstruction with an IPAA may today be performed through an open or laparoscopic 

technique. Studies reported that there is no clear evidence that laparoscopic IPAA is superior 

to open IPAA regarding operative time, blood loss or postoperative hospital stay.(86, 87) They 

did not suffer from more postoperative comorbidities compared to open IPAA but they were 

able to close their ileostomy earlier.(86, 88)Additionally, another study reported that there was no 

difference regarding pregnancy rates after laparoscopic IPAA compared to conventional 
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IPPA.(89) One more study concluded that the rate of pregnancy in females with UC was higher 

in patients reconstructed with laparoscopic restorative proctocolectomy compared to those with 

a conventional restorative proctocolectomy. This is probably due to less bleeding with 

subsequent reduction of pelvic adhesions.(90)  Prospective large scale studies are required to 

determine the potential superiority of the laparoscopic approach. 

Moreover, IPAA can be constructed in one step at the same session of the proctocolectomy, 

which may be safe for selected UC patients without severe disease activity, e.g. elective surgery 

in patients who are not steroids. (91) IPAA can also be performed as a two- or three-staged 

procedure. The most common method in Sweden is a three-staged procedure with subtotal 

colectomy and end-ileostomy first. When the patient has recovered after approximately six 

months, a proctectomy is performed with creation of the IPAA and a diverting loop-ileostomy. 

The diversion is closed after approximately 3 months. It can also be performed as a two-stage 

procedure when proctocolectomy and IPAA is performed directly with a diverting loop-

ileostomy, followed by closure of the ileostomy as in the three-stage procedure. Recently a 

modified two-stage procedure has been winning ground. In these cases, a subtotal colectomy 

and end-ileostomy is done first while the second step includes proctectomy with IPAA but 

without the use of a diverting ileostomy.  Thus patients have shorter hospital stays and avoid 

the burden of a third surgery.(92) A recent study concluded that patients with the modified two-

stage IPAA reported significantly lower anastomotic leaks, despite suffering from more severe 

UC activity and higher preoperative use of steroids.(93)  The advantage of the three-stage and 

the modified two-stage IPAA is that it can be performed in emergency settings as it allows time 

to improve the patients’ nutritional status, treat anemia, and withdraw from immunomodulating 

medications before going through a more complex pelvic dissection with a high risk 

anastomosis. (92, 94) Other studies concluded that the three-stage IPAA is associated with more 

intraoperative hemodynamic instability and lower use of immune modulators.(95) A recent large 
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scale study reported that there were no differences in morbidity or mortality of  patients with a 

three-stage versus two-stage IPAA.(96)  

Surgeons have developed several shapes of the reservoir the S-, the J- and the W-reservoir. 

These reservoirs can be performed via hand-sewn (with or without mucosectomy) or via trans-

anal stapling. Studies that compared the stapled and hand-sewn anastomosis reported no 

significant differences in early postoperative complications or bowel function.(97) However, 

some studies reported more night seepage and incontinence of liquid stools in the handsewn 

group(98)and that a stapled anastomosis is superior regarding continence, need of using pads, 

restrictions in the diet as well as restrictions in work and social life.(87, 99) Additionally, there 

were no significant differences between the three shapes of pouches regarding the early/late 

postoperative complications, e.g. anastomotic leak or strictures, infection of the wound or pelvic 

sepsis, pouchitis or pouch failure.(100, 101)  S-shaped and W-shaped pouches manifested lower 

frequency of defecation and thus less need for anti-diarrheal treatment.(102) Surgeons who prefer 

the S-pouch, mostly handsewn, motivate that because the efferent limb fits well in the anal 

canal and the body lies above the levator muscles of the pelvic floor. (87)  Surgeons prefer J- 

pouch because it can be formed by staplers, thus minimize operative time, and requires less 

intubation to evacuate. However, the blunt end of the J-pouch can be distorted because it gets 

forced in the muscular anal canal. On the another hand, K-reservoir is time-consuming,  

complex procedure that requires experienced hands for optimal results.(103) However, it has 

somewhat better long term functional outcomes than J- reservoir.(104)  

It is known that IPAA patient satisfaction is dependent on their ano-rectal function and sexual 

function.(105-107)  It is also known that female UC patients reconstructed with an IPAA suffer 

from reduced fecundity compared to other UC patient.(108) Few small-sized studies suggested 

that the laparoscopic reconstruction of an IPAA was not different from the conventional IPAA 

regarding the reduction of intraoperative bleeding, operative time and postoperative 
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morbidities(86, 87) but may have less impairment on female fertility.(89, 90, 109) However, large 

scale studies are required to draw firm conclusions.  

Recently, IRA has regained popularity in Sweden. (110) Part of the reason why IRA regained 

popularity is that it lacks some of the disadvantages of the IPAA. The surgical procedure is less 

complicated, less time consuming and involves minimal bleeding. Additionally, IRA does not 

impair bowel function or sexual function. IRA patients have even better functional outcomes 

compared to IPAA patients if strict selection criteria were followed.(111) Evidence has showed 

that fertility and fecundability of young UC patients with an IRA is not worse than the general 

population, especially after the introduction of laparoscopy.(112) Accordingly, IRA could 

function as an interim procedure for young UC patients in order to postpone pelvic dissection 

required for an IPAA.(113)  

However, IRA as a surgical option for UC patients comes with some concerns. Researchers 

argue that leaving behind rectal tissue can be problematic. A recent study concluded that UC 

patients have an increased risk of IRA failure, up to 27% specially if they were reconstructed 

for chronic refractory disease.(71) On the contrary, another study concluded the risk of IRA 

failure to be 15% with minimal functional impairment observed.(114) Additionally, researches 

hypothesize that persistent mucosal inflammation may trigger development of dysplasia or 

cancer in the remaining rectal mucosa. (3, 6, 69) However, this was only investigated from tertiary 

care centers and large-scale population-based studies are required to draw firm conclusions.  

When IRA fails, it is inevitable to recommend a completion proctectomy. Then rises an 

important question: could patients keep continence or not, i.e. end ileostomy? In case they 

request a secondary reconstruction there are two possibilities today, an IPAA or a Kock pouch 

(a continent ileostomy)  The functional outcome of  IPAA as a secondary reconstruction has 

been thoroughly studied in patients with Familial adenomatous polyposis (FAP) and both pouch 
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survival and function were found to be similar to that of primary pouches. (115) By contrast, to 

our knowledge no previous study compared the outcome of primary and secondary IPAA in 

UC patients. More studies are required to investigate the outcome of primary and secondary 

reconstructed IPAA in IBD patients in general and UC patients in specific.   
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Aims of the study 

 

I. To assess the risk and risk factors for rectal cancer in ulcerative colitis patients after 

colectomy and reconstruction with an IRA, an IPAA or without reconstruction in form 

of permanent ileostomy and diverted rectum in place. 

II. To compare the colorectal cancer in IBD patients, with and without a PSC diagnosis, 

to non IBD controls regarding tumor incidence, tumor location as well as risk of 

synchronous and metachronous cancers after segmental resection. 

III. To evaluate the association between the anorectal function and QoL between IRA and 

IPAA in ulcerative colitis patients and relate their mucosal inflammation, diagnosed 

via endoscopy and pathology reports, to the anorectal function. 

IV. To estimate the survival of primary reconstructed IPAA and secondary reconstructed 

after a previous IRA in ulcerative colitis patients. 
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Methods 

 

Registers 

A unique personal identification number was first introduced in Sweden in 1967 and since 

then assigned to cover all Swedish residents. This personal number permits the follow-up of 

patients in national registers, e.g. the Swedish Patient Register (NPR). The NPR was 

established in 1964–1965 to document individual hospital discharges. The discharge 

diagnoses are coded according to the International Classification of Diseases, seventh revision 

(ICD7) 1964-1968, eighth revision (ICD8) 1969-1986, ninth revision (ICD-9) 1987-1996, and 

ICD-10 thereafter. Each record corresponds to one in-hospital episode and contains 

information about date of hospital admission, main discharge diagnosis and up to seven 

concurrent diagnoses as well as treating department. The register also includes information 

about surgical procedures based on the “Klassifikation av operationer” (1964-1996) and the 

Swedish version of the NOMESCO (Nordic Medico-Statistical Committee) classification of 

surgical procedures since 1997. As health care service in Sweden is funded by the government 

and registration in the NPR is mandatory, Swedish hospitals began reporting to the register 

the year 1964 with complete national coverage since 1987 (116). A previous study estimated 

the completeness of the NPR to be 85-95%. (117) 

The same unique personal number is also used to obtain individual information about the date 

and site of a diagnosis of dysplasia or cancer from the colon and rectum via linkage to the 

Swedish Cancer Register (SCR) . The SCR was first introduced in 1958 and it is mandatory 

according to Swedish law to report to the register. It receives data about cancer diagnoses 

from clinical, morphological, laboratory as well as autopsy reports.(118, 119) Further, 

information about death due to cancer is reported in the Cause of Death Register. The 
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completeness of Cause of Death Register was evaluated in a studies by Brooke et al and 

Johansson et al. Death due to cancer is well reported in most instances, such as breast cancer, 

because of the linkage to the National Cancer Register, while some other cancers are 

underreported e.g., pancreatic cancers.(118, 120, 121) (122) 

Patients 

Patients with a diagnosis of IBD after 1st of January 1964 were identified from the patient 

registers (papers I, II and IV). From the Linköping University Hospital, we identified all UC 

patients operated with subtotal colectomy between the years 1992-2006 (paper III). 

Variables identification 

For papers I and II, we identified patients with a diagnosis of Ulcerative colitis (ICD7 572.20, 

572.21, 578.03; ICD8 563.10, 569.02; ICD9 556*; ICD10 K51*). For paper IV, we identified 

UC patients as well as Crohn’s disease patients (ICD 7 572.00, 572.09; ICD 8 563.00; ICD 

9 555*; ICD 10 K50*) and indeterminate colitis (ICD 7 572.30; ICD 8 563.98, 563.99; ICD 9 

558; ICD 10 K52.3). Even though the ICD-9 era was little problematic because there was no 

code for IC diagnosis, we selected patients with the code (558) as IC only if it was followed 

by another IBD diagnosis on a second occasion, otherwise the patient was excluded. For the 

patient to keep an UC, CD or IC diagnosis he/she should not have any other IBD discharge 

diagnosis. If the patients had a first diagnosis of an IC and later diagnosed as either having 

UC or CD, he/she will be accepted as an UC or CD patient respectively. An IBD-Mixed 

diagnosis (IBD-Mix) was determined as a final diagnosis if the patient had a combination of 

UC, CD or IC. The last registered diagnosis was used for patients having multiple 

registrations with different IBD diagnoses. The first registered date of an IBD diagnosis in the 

register was accepted as the date of debut of IBD.     
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We investigated PSC as an independent risk factor for cancer in (papers I and IV). This was 

not easy because there are no specific codes for PSC in the ICD-10, neither was there in the 

ICD-9, 8 or 7. We identified patients with a cholangitis code associated with an IBD diagnosis 

as PSC patients, through the codes; ICD-7 (575.05 and 585.29), ICD-8 (575.05), ICD-9 

(576B), and ICD-10 (K830A, K830). The date of PSC diagnosis was accepted as the date of 

hospitalization when PSC diagnosis is made. 

We identified surgical procedures (papers I-IV), patients operated with subtotal colectomy 

without a concurrent anastomosis to the rectum (operation codes 4651, JFH10 or JFH11). We 

also identified the sub-cohorts of patients that had been operated with colectomy and an 

ileorectal anastomosis (IRA, operation codes 4650, JFH00, JFH01, JFC40 or JFC41) or an 

ileal pouch anal anastomosis (IPAA, operation codes 4654, 4823, JFH30, JFH33, JGB50 or 

JGB60). 

Paper specific methodology 

Paper I: The follow up started from the date of sub-total colectomy in the group of patients 

with a diverted rectum and the date of reconstruction (IRA or IPAA) for reconstructed 

patients. The follow up ended at the date of a rectal cancer diagnosis, proctectomy, death or 

emigration or the 31st of December 2010, whichever comes first.  

Paper II: The follow up started at the date of reconstruction of ileal-pouch anal anastomosis 

(IPAA), both the primary and secondary reconstructed. The follow up ended at the date of 

pouch failure, death or 31st of December 2010, whichever comes first. In order to understand 

the follow up, we stated some statistical definitions. A primary IPAA was defined as an IPAA 

with no previous IRA while a secondary IPAA was defined as an IPAA constructed 

subsequent to a previous IRA. 
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We defined pouch failure as the removal of the IPAA (i.e. pouchectomy), construction of a 

diverting ileostomy, including a continent ileostomy, more than 30 days after the 

reconstruction of an IPAA. Patients with a redo IPAA after a previous IPAA were excluded 

from the study after their first failure. 

Paper III: UC patients reconstructed at Linköping University Hospital with either an IRA or 

an IPAA were invited to undergo an evaluation of their anorectal function and their post-

operative QoL. Those who agreed to take part signed the informed consent and answered the 

following validated questionnaires: Öresland functional score, SF-36, and the Short Health 

Scale (see appendix).  

Three weeks later they were invited to an endoscopic evaluation of their reservoirs or rectums 

including multiple biopsies taken and sent for histopathological evaluation. The grade of 

endoscopic inflammation was evaluated according to the Baron-Ginsberg score (BG score). 

BG score is originally intended for evaluation of rectal mucosa in IRA. However, we chose to 

standardize the method for both IRA and IPAA (appendix 4). 

Multiple biopsies were taken from the ileum, anastomotic site, upper rectum, and ampulla in 

case of IRA and from the ileum proximal of the pouch, from upper and lower part of the 

pouch itself, and the rectal cuff in case of IPAA. The pathologist reported the grade of 

inflammation from all segments, coded as no, mild, moderate or severe inflammation. A 

global grade of inflammation was estimated for each patient from the highest grade of 

inflammation found in any part of the reservoir or rectum. Presence of dysplasia or polyps 

were reported. We investigated for possible associations between the severity of endoscopic 

and histopathologic inflammation and the anorectal function and quality of life in IRA and 

IPAA patients. 
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Paper IV: IBD patients with and without a concomitant PSC diagnosis (IBD/PSC+ and 

IBD/PSC-) were assigned four matched controls, according to age, gender, time at diagnosis 

and place of residence at time of diagnosis. We needed to investigate the impact of an IBD 

diagnosis with a concomitant PSC diagnosis on colorectal cancer location. In order to do this 

we identified this data for each individual from the Cancer Register using the following SCR 

coding: right sided colon (ICD-7: 153.4 and 153.0, denoting cancers occurring in the 

appendix, caecum or ascending colon), transverse colon (ICD-7: 153.1), descending colon 

(ICD-7: 153.2), sigmoid colon (ICD-7:153.3) and rectum (ICD-7:154.0). Colon cancer with 

unspecified location was identified by the following ICD code (ICD-7:153.9). 

Follow up started at the date of PSC diagnosis for the IBD patients with a concomitant PSC, 

the date of IBD diagnosis for IBD patients without a concomitant PSC and the matching date 

for the controls. The follow up ended at the date of first cancer diagnosis, colectomy, death or 

31st of December 2014 for the colorectal cancer diagnosis, whichever came first.  

Moreover, we needed to identify the risk of synchronous and metachronous cancers in the 

IBD/PSC- and IBD/PSC+ compared to controls. Since we had data only about tumour 

location and the date of diagnosis, it was not possible to identify the distance between the 

cancers to be more than 4 cm in case of synchronous. To overcome this problem, we defined 

synchronous cancers statistically as two or more CRCs occurring at a time interval equal to or 

less than 180 days. Meanwhile, metachronous cancer were defined as two or more CRC 

occurring at a time interval more than 180 days and were in different location of the colon and 

rectum then the first tumour. The follow up in such cases started at the date of segmental 

colectomy and ended at the date of synchronous cancer or the date of metachronous cancer, 

total colectomy, death, emigration or 31st of December 2014, whichever comes first. 
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Statistics 

We reported patient’s demographics via mean and SD (papers I, III and IV) and median and 

IQR (in paper II, and some analyses in paper III). We used some non-parametric tests: Mann 

Whitney U test to test the difference between reconstruction groups (paper III) and the Chi 

squared test as well as the Fisher’s exact to test differences in proportions (papers I, II and 

IV).  

We used the Kendall-tau correlation and ordered logistic regression (paper III) to analyse the 

possible association between the answered questionnaires and the grade of inflammation 

reported on the endoscopic/pathologic examination. 

In papers ( I, II and IV ), we performed several types of survival analysis: Cox proportional 

hazard to identify possible risk factors using both uni- and multivariable analyses. Kaplan 

Meier survival curves, cumulative hazard and log rank tests were used to identify differences 

in survival between the studied groups (papers I, II and IV).  Standardized incidence ratios 

(SIR) were estimated using age-, sex- and period-specific incidence rates for the Swedish 

population obtained from the web-based statistical service of the Swedish National Board of 

Health and Welfare (paper I). Incidence rate ratio (IRR) of risk factors for CRC in IBD 

patients were reported after matching to non-IBD controls according to age, sex, period-

specific and residence (paper IV).(123)  Net survival and excess hazard of death were estimated 

for CRC patients with/without PSC diagnosis compared to controls (paper IV). 

Handling missing data 

Paper III: Some patients did not answer all the questions of the questionnaires of the SF-36. If 

less than one third of a questionnaire was left unanswered, the missing items scores were 

calculated through- person specific mean score calculated based on non-missing scores.(124) If 

more than one third of the questions were left unanswered, the questionnaire was excluded 
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from the analysis. Seven patients declined to undergo endoscopy and macroscopic 

assessment. Moreover, four endoscopy reports were missing (of which one pathology report 

was found)while two more pathology reports were missing after complete endoscopy.  

All tests were 2-sided, and the results were considered statistically significant if p value was 

<0.05 or at 95% CI. All calculations were performed using STATA program versions 15 

(StataCorp. 2015. Stata Statistical Software: Release 15. College Station, TX: StataCorp LP, 

USA).  

Ethical approval 

All studies were approved be Linköping regional ethics review board (Dnr 2011/419-31, 

papers I, II and IV) and (Dnr:M127-07, paper III).  
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Results 
 

Detailed results are mentioned in the respective papers. Here only the most important findings 

will be highlighted.  

 

 

 

Figure 9 :The studied populations in the thesis. 

Data for all studies were nation-wide obtained from the National Patient register, except for paper III were data 

was obtained from the patient charts at Linköping University hospital. 
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Paper I 

During the study period from 1964 to 2010, a total of 63,795 patients were diagnosed with 

Ulcerative colitis. Of which 7,889 (12 %) patients underwent subtotal colectomy. Rectal 

cancer occurred in total of 46 (0.8 %) of the 5,886 patients having had a sub-total colectomy 

(table 1).  

 

Table 1 Demographics of the studied population (paper Ⅰ) of 5,886 patients with ulcerative 

colitis that were operated with subtotal colectomy during 1964-2010§ 

 

 
IRA (n=1112) IPAA (n=1,796) DR* (n=4,358) 

Male Sex No. (%) 637 (57.3) 1120 (62.2) 2630 (60.3) 

Age at Ulcerative Colitis diagnosis 

(years mean (SD)) 

35.1 (15.9) 31.7 (12.2) 38.5 (18.0) 

Age at Colectomy. (years mean 

(SD)) 

40.6 (15.7) 36.4 (11.9) 42.1 (17.6) 

Follow up (years mean (range)) 8.6 (0.02-45.1) 12.2 (0.04-25.4) 5.7 (0.003-45.5) 

Total follow up time (years) 9,603 21,975 24,994 

Rectal cancer No. (%) 20 (1.8) 1 (0.06) 25 (0.6) 

Cum. risk for RC at 5 years % (95% 

CI) 

0.3 (0.1-1.1) 0.0 0.2 (0.1-0.5) 

Cum. risk for RC at 10 years % 

(95% CI) 

1.6 (0.7-3.3) 0.1(0.01-0.6) 0.5 (0.3-1.1) 

Cum. risk for RC at 20 years % 

(95% CI) 

5.6(3.3-9.3) 0.1(0.01-0.6) 2.2 (1.4-3.6) 

SIR (95% CI) 8.7 (5.6-13.4) 0.4 (0.0-2.5) 3.8 (2.6-5.7) 

*Patients going through ileorectal anastomosis, proctocolectomy, ileal pouch anal anastomosis or completion 

proctectomy at a later stage are included as patients with de-functioned rectum until proctectomy or 

reconstruction took place. §Patients who had proctocolectomy from the start or rectal cancer at time of colectomy 

were not included in this table. 
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Ileorectal anastomosis 

Rectal cancer (RC) occurred in 20 out of 1,112 IRA patients. The relative risk for RC was 8.7, 

while the absolute risk was 1.8%. One third of the patients restored with an IRA who 

developed rectal cancer had a concomitant primary sclerosing cholangitis (PSC). The hazard 

ratio of developing rectal cancer in UC patients with a concomitant PSC was 5.95 (95% CI 

2.34-15.13, p <0.001) in univariate analysis, and 6.12 (95% CI 2.33-16.03, p <0.001) in 

multivariate analysis compared to those without a PSC. It is noteworthy that most cancers 

occurred after 10 years of follow up after an IRA (Table 1, figure 10). 

 

 

 

Figure 10:  Kaplan Meier curve investigating the effect of possible risk factors on the rectal 

cancer free survival (p value< 0.001)  
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Ileal-pouch anal anastomosis 

 

One UC patient out of 1,796 reconstructed with an IPAA developed RC. The relative risk to 

develop cancer was 0.4 (95% CI 0.0-2.5) when compared to the general population while the 

absolute risk was 0.06%. This RC patients was a young male diagnosed with UC at the age of 

14 and was reconstructed at the age of 16. At the age of 25, he developed cancer in the rectal 

remnant of the pouch without a previous history of severe dysplasia, cancer or PSC. He died 

one year later due to advanced rectal cancer.  

 

Diverted rectum 

Twenty-five out of 4,358 UC patients with an intact but diverted rectum developed RC. The 

relative risk for DR patients to develop RC was 3.8 compared with the general population, 

while the absolute risk was 0.6%. History of severe dysplasia or colon cancer before 

colectomy was the only risk factor detected in univariate analysis HR was 4.64 (95%CI 1.38-

15.58, p=0.0013) and in multivariate analysis HR was 3.67 (95%CI 1.01-13.37, p=0.049). 

Most cancers occurred after 15 years of follow up after date of subtotal colectomy (Table 1, 

figure 11). 
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Figure 11: Kaplan Meier curve analysing the effect of possible risk factors on the rectal 

cancer free survival of ulcerative colitis patients with an intact and diverted rectum.  

(p value <0.001) 

 

Paper II 

From the same cohort of UC patients, IPAA was the primary reconstruction in 1,720 (95.8%) 

patients, and the secondary reconstruction after a previous IRA in 76 (4.2%) patients. As 

expected, time from colectomy to reconstruction was longer in case of secondary IPAA than 

primary IPAA (p <0.001). Failure occurred in a total of 109 IPAA patients (103 primary and 6 

secondary) after a total follow up of 21,202 person-years. There was no difference in survival 

of primary reconstructed IPAA compared to secondary reconstructed IPAA (Table 2, figure 12) 
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Table 2: The demographics of the studied population paper Ⅱ 

 

 Total IPAA Primary IPAA Secondary IPAA p valuea 

Number of patients 1796 1720 76 - 

Number per year period (%)     

1964-1979 0 0 0 - 

1980-1989 197(47.0) 187 10 - 

1990-1999 897(81.2) 868 29 - 

2000-2010 702(54.3) 665 37 - 

Male sex (%) 62.3 62.6 54.0 0.13 

Age at reconstruction  

median (IQR) 

36.9 

(28.2-45.8) 

36.8 

(28.2-45.8) 

38.6 

(28.8-48.0) 

0.31 

Duration of UC at reconstruction 

(years) 

3.2 

(1.2-8.2) 

3.1 

(1.2-8.1) 

6.1 

(2.2-11.7) 

0.002 

Time from colectomy to 

reconstruction (years) 

0.4 

(0.0-1.0) 

0.4 

(0.0-1.0) 

1.9 

(0.8-1.8) 

<0.001 

Follow up duration (years) 12.4 

(6.5-16.6) 

12.6 

(6.7-16.6) 

10.0 

(3.5-15.9) 

0.12 

Failure n (%) 109 (6.1) 103 (6.0) 6 (8) 0.50 

Survival of IPAA, % (95%CI)     

5 years 96 (95-97) 96 (95-97) 94 (85-98)  

0.38π 10 years 94 (93-95) 94 (93-96) 92 (81-97) 

20 years 92 (90-93) 92 (90-93) 88 (73-95) 
 

a  Primary versus secondary IPAA. π  Log rank test 

(IPAA) Ileal pouch anal anastomosis, (CI) confidence interval, (IQR) Interquartile range, (UC) Ulcerative colitis   
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Figure 12: The risk of IPAA failure was similar after primary and secondary reconstruction.  

(p value 0.38) 

 

Paper III 

In the study, 38 IRA and 39 IPAA patients answered the questionnaires. Most of them were 

males 29 (52.7%) in IRA and 26 (47.3%) in IPAA. There was no difference in age at 

diagnosis between IRA patients 25.8 (IQR 6.4-57.2) and IPAA patients 25.2 (IQR 9.1-42.0, 

p=0.910) or age at reconstruction with IRA was 33.1 (10.3-75.2) and reconstruction with 

IPAA was 35.2 (18.9-58.9, p= 0.424). The median follow-up after the restorative procedure 

was 12.1 (range 3.5-19.4) years. 68 patients underwent endoscopic evaluation. (Figure 13). 
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Figure 13: Flow chart of the included study participants in Paper Ⅲ.  

* Data of the 77 patients were included in demographic table and the questionnaire analyses. However, they 

were not included for the test of the associations. 

  

168 eligible 

IRA=87, IPAA=81 

6 missing endoscopy 

and/ or pathology 

report 

IRA=2, IPAA=4 

IPAA=30 IRA=34 

77 signed informed 

consent and completed 

questionnaires 

143 invited 

IRA=72, IPAA=71 

25 excluded due to 

permanent diversion, 

excision, rectal cancer or 

death 

66 declined to participate 

IRA=34, IPAA=32 

7 declined endoscopic 

assessment 

IRA=2, IPAA=5 

68 underwent 

endoscopy* 

IRA=36, IPAA=32 
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The questionnaires  

Ano-rectal function (the Öresland Score) 

Patients with IRA had better function according to the Öresland score with a median overall 

score of 3 (IQR 2-5) compared to 10 (IQR 5-15) for IPAA (p<0.001) (Figure 14). Only three 

(7.9 %) IRA patients had a total Öresland score ≥8 compared to 21 (53.8 %) IPAA patients, 

(p<0.001). 

 

 

Figure 14: Boxplots of the medians and CI 95% of Öresland score in UC patients operated 

with IRA and IPAA. 

Zero score is the best possible score and 15 is the worst possible score. *  p value <0.05. 
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On the other hand, thirteen IRA patients (34.2%) showed a trend towards urgency compared 

to six (15.4%) IPAA patients (p=0.057) and the number of IRA patients who received 

medications (occasionally or continuously) was 32 (84.2%) compared to 22 (56.4%) of the 

IPAA patients (p=0.008). Twenty-eight IRA patients received mesalamine alone or combined 

with another medication (three combined with prednisolone, two with hydrocortisone foam, 

and one patient combined with both). 

SF-36 

The mean SF-36 score for the role limitation due to physical problems was worse for IRA 

patients compared to IPAA patients, 77.6 and 92.3 (p=0.043). There was also a trend towards 

worse transition of mental health in IRA patient with a mean of 74.2 in compared to 85.3 in 

IPAA (p=0.053) (Figure 15). 
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Figure 15: Boxplots of the medians and 95% confidence interval of SF-36 in ulcerative colitis 

patients operated with IRA or IPAA.  

Zero represents the best possible and 100 the worst possible score. *  p value <0.05. 

 

Endoscopy & biopsy results 

On endoscopy, six (18%) IRA patients had a Baron-Ginsburg (BG) score of two or higher, 

compared to 11 (37%) IPAA patients (p=0.273). On histopathology, 21 (60%) IRA patients 

had moderate to severe inflammation in the rectum whereas 24 (77%) of the IPAA patients 

displayed histological signs of pouch inflammation (p=0.454) (Table 3). 
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Table 3: Results of pathology reports: histological grades of inflammation, types and site of 

dysplasia and number of polyps. 

 

 IRA  IPAA  p-value 

Endoscopy* 

Baron Ginsburg score 

0 

1 

2 

3 

n=34 

 

7 

21 

5 

1 

n=30 

 

6 

13 

11 

0 

 

 

         0.173 

Pathology reports+ 

Inflammatory grades 

None 

Mild 

Moderate 

Severe 

n=35 

 

4 

10 

11 

10 

n=30 

 

0 

6 

17 

7 

 

 

         0.091 

Cellular changes 

Low grade dysplasia 

Hyperplasia 

Squamous metaplasia 

 

1 at anastomosis 

 

1 at ileum 

2 at rectal cuff 

1 rectal mucosa 

 

        0.099 

 

*Missing endoscopy reports from two IRA. Missing both endoscopy and pathology report from two IPAA 

patients. So (IRA n=34, IPAA n=30) 

+  Found an additional IRA pathology report without endoscopy report. Missing pathology report from two IPAA 

patients. So (IRA n=35, IPAA n=30). 

 

Association between mucosal inflammation and function 

There was a positive correlation between Öresland score and endoscopic grades of 

inflammation (BG score) for IPAA patients only (tau. 0.28, p=0.006) but not for IRA patients. 

For the IPAA patients the strength of the association was further analysed with ordered 

logistic regression. This shows that the Öresland score is strongly impaired when BG score 

increases, with OR 1.3 (CI -0.6-3.2, p=0.188) for grade 1 to OR 3.4 (CI 0.8-6.1, p=0.012) for 

grade 2.   
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By contrast, there was no correlation between the results of pathology reports and the total 

Öresland score neither in IRA (p=0.740) or IPAA (p=0.197) patients.  

Association between macroscopic and microscopic grades of inflammation 

There was a weak correlation between grades of inflammation reported macroscopically using 

BG endoscopic score and microscopically through pathology reports (tau. 0.19, p=0.01) in all 

patients. When studying correlation between BG score and pathology reports in IPAA and 

IRA, respectively, there was a correlation in the previous (tau. 0.26, p=0.021) but not the 

latter group (tau. 0.16, p=0.125). 
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Paper IV 

After 10,645,342 person-years of follow up, a total of 2,854 (2.2%) CRC were diagnosed out 

of 127,578 IBD patients compared to 8,107(1.3%) CRC diagnosed out of 610,120 matched 

controls. CRC occurred in 4.5% of IBD/PSC+ compared to 2.2% in IBD/PSC- (figure 16). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: Flow chart of the studied population in paper Ⅳ. 

€ out of IBD/PSC+ with primary cancer. * out of IBD/PSC- patients with primary cancer 

IBD Inflammatory Bowel Disease, PSC primary sclerosing cholangitis, CRC colorectal cancer 

  

CRC 

n=2,677 

Total IBD  

N=127,578 

 

Synchronous cancer 

n=74 (2.8%) * 

 

 

IBD patients with 

PSC diagnosis 

n=3,497 

 

IBD patients without 

PSC diagnosis 

n=124,081 

 

Synchronous cancer 

n=139 (1.3%) 

 

Synchronous cancer 

n=8 (4.5%) € 

 

CRC 

n=177 

CRC 

n=8,107 

Controls 

N=610,120 

 

Metachronous cancer 

n=215 (2.7%) 

 

Metachronous cancer 

n=86 (3.2%) * 

 

 

Synchronous cancer 

n=5 (2.8%) € 
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Risk factors for Colo-rectal cancer in IBD patients 

 

IBD patients with PSC+ had a significantly increased risk of CRC compared to those without 

a PSC diagnosis. The IRR of IBD/PSC+ was 6.6 (95% CI; 5.2-8.4), IBD/PSC- was 1.6 (95% 

CI; 1.5-1.7; p <0.001). 

Additional risk factors 

Patients diagnosed before the age of 20 years had the lowest risk in univariate analysis, HR 

0.10 (95% CI 0.09-0.12; p<0.001) as well as multivariate analysis, HR 0.08 (95%CI 0.07-

0.10; p<0.001). However, compared to controls of the same age the youngest IBD patients 

had the highest lifetime relative risk (IRR 63.52, 95% CI 39.46-101.39 for PSC+ and IRR 

13.87, 95% CI 9.72-20.09 for PSC-). 

Patients diagnosed with an IBD diagnosis at the age of 60 or older had the highest risk to 

develop CRC, HR 3.24 (3.07–3.41, p<0.001), taking middle aged patients (40–59 years) as 

reference value, whereas they had only a slightly higher risk compared with controls (IRR 

1.92, 95% CI 1.27-2.77 for PSC+ and IRR 1.63, 95% CI 1.54-1.74 for PSC-) (table 4). 
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Table 4: Incidence rate ratio of age groups to develop colo-rectal cancer for inflammatory 

bowel disease patients with and without a concomitant diagnosis of primary sclerosing 

cholangitis, all compared with controls without an IBD diagnosis. 

 

Age at 

IBD 

diagnosis 

IBD/PSC- IBD/PSC+ 

Number 

of 

patients 

Number 

with 

CRC 

IRR 95% CI Number 

of patients 

Number 

with 

CRC 

IRR 95% CI 

0-19 15,252 111 13.87 9.72-20.09 960 34 63.52 39.46-101.39 

20-39 45,036 458 2.72 2.41-3.06 1,281 65 13.62 10.28-17.74 

40-59 32,987 709 1.40 1.27-1.54 770 49 4.33 3.08-5.91 

60- 30,806 1,399 1.63 1.54-1.74 486 29 1.92 1.27-2.77 

 

Patients compared to controls from the Swedish population.(p<0.001). 

IBD/PSC- Inflammatory bowel disease without a concomitant diagnosis of sclerosing cholangitis 

IBD/PSC+ Inflammatory bowel disease with a concomitant diagnosis of sclerosing cholangitis  

IRR Incidence Rate Ratio 

 

 

Interaction between PSC+ and age at IBD showed the highest impact on the relative CRC risk 

for patients diagnosed with IBD before the age of 20 (HR 5.35, 95% CI 3.28–8.67,  p<0.001), 

decreasing gradually with increasing age. Consequently, the cumulated cancer risk reached a 

high level also in the youngest PSC+ patients after 30 years of follow up compared to PSC- 

and controls. Whereas there was a smaller difference in relative risk for CRC among PSC- 

and PSC+ compared to controls for the older patients (40-59 and over 60) they had the highest 

cumulative risk for the first 20 years after diagnosis (figure 17). 
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Figure 17: Cumulative risk of developing CRC in patients with inflammatory bowel disease. 

with and without primary sclerosing cholangitis as well as matched controls according to age 

of IBD diagnosis and length of follow up.  

 

IBD subtype  

In univariate analysis, the IC subtype had the highest risk to develop CRC (HR 2.54; 95% CI 

2.0–3.22; p<0.001) followed by UC (HR 1.9; 95%CI 1.77-2.03; p<0.001), IBD-Mix and 

finally CD. In multivariate analysis, IBD-Mix patients had the highest risk, HR 2.8 (95% CI 

1.94–2.45; p<0.001), while CD had the lowest risk 1.46 (95% CI 1.33–1.60; p<0.001) 

compared to controls.  
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The tumour location 

IBD/PSC+ patients developed 177 CRC, of which 65 (36.7%) were in the caecum/ascending 

colon, followed by 36 (20.3%) transverse colon and finally 32 (18.1%) rectal cancers. 

However, the HR for caecal/ascending cancer in IBD/PSC+ was 8.3 (95% CI 6.4-10.7) while 

descending colon cancers were the 11.9 (95% CI; 6.7-21.4), (p value <0.001).  

Rectum was the most common tumour location in IBD/PSC- patients (31.1%), followed by 

the caecum/ascending (27.3%) and the sigmoid colon (15.5%). Similarly, the most common 

CRC location in controls was rectum 35.2%, followed by caecum/ascending 22.6% and 

sigmoid colon 22.9%. In relative numbers, HR for rectal cancer in IBD/PSC- patients was 

1.4(95% CI; 1.2-1.5) compared to IRR of caecal/ascending IRR 2.4 (95% CI; 2.1-2.6) 

(p<0.001) (figure 18) 

 

Figure 18: Hazard ratio and (95% CI) of cancer distribution in inflammatory bowel disease 

patients with and without primary sclerosing cholangitis compared to controls from the 

Swedish population. p value was <0.001 in all except the Sigmoid colon (*p value=0.147 in IBD/PSC- 

patients and 0.006 in IBD/PSC+). IBD/PSC- in regular and IBD/PSC+ in Bold. 
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Synchronous cancers 

Synchronous cancers occurred in 8 (4.5%) out of 177 PSC+ patients. Meanwhile 69 (2.6%) 

out of 2,677 PSC- patients and 132 (1.6%) out of 8,107 controls developed a first 

synchronous cancer, of which four PSC- and five controls developed a second synchronous 

cancer.  

Colectomy and metachronous cancer 

The cumulative risk for colectomy at 10 and 20 years for the PSC+ was 16.5% and 28.3% 

compared to 8.3% and 11.4% in PSC-. Moreover, the cumulative risk to develop 

metachronous cancer at 10 and 20 years for PSC+ was (1.0% and 9.3%) compared to PSC- 

(4.3% and 10.5%) and controls (3.0% and 6.9%). 

Metachronous cancer occurred in five (8.5%) out of 177 PSC+ patients, of which three after 

sub-total colectomy in UC patients and two after segmental colectomy (one CD and one IBD-

Mix patients). On the other hand, 82 (4.1%) out of 1,981 PSC- patients developed a first 

metachronous cancer, 76.8% were after segmental colectomy (table 5). Metachronous cancer 

occurred in 208 controls, however, we had no data about potential colectomies in controls. 
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Table 5: Type of resection in IBD patients diagnosed with metachronous cancers classified by 

sub-diagnoses. 

 

 

Type of first resection 

IBD/PSC- IBD/PSC+ 

UC CD IC IBD-Mix UC CD IBD-Mix 

No colectomy 5 1 0 1 0 0 0 

Subtotal colectomy 9 5 1 4 3 0 0 

Caecum/ascending 11 14 3 7 0 0 1 

Transverse  3 1 1 0 0 0 0 

Descending 1 0 0 0 0 0 0 

Sigmoid 1 5 0 1 0 0 0 

Transverse/descending 0 1 0 0 0 0 0 

Descending/sigmoid 3 0 0 1 0 0 0 

Rectum 0 0 0 0 0 1 0 

Total 36 27 5 14 3 1 1 

 

 

However, we detected that PSC- patients developed more metachronous cancers than PSC+. 

Eleven out of the eighty-two PSC- patients developed metachronous cancer after subtotal 

colectomy. Rectal cancers occurred after subtotal colectomy in eight PSC- patients (4 UC, 1 

CD and 3 IBD-Mix). Surprisingly, 44 (53.7%) of IBD patients developed metachronous 

cancers after a previous segmental colonic resection due to CRC (17 UC, 16 CD, 3 IC and 8 

IBD-Mix). Of these 7 patients developed a metachronous rectal cancer after segmental 

colectomy (4 UC, 2 CD and one IBD-Mix). Similarly, UC patients with a diverted rectum 

who underwent subtotal colectomy for colonic dysplasia/or cancer, had 4 times increased risk 

to develop rectal cancer compared to those who had a subtotal colectomy for and a diverted 

rectum for any reason other than dysplasia/cancer. 
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Discussion 

 

From this thesis and previous reports, we can conclude that IRA is a safe surgical option for 

selected ulcerative colitis patients. (1, 3, 111, 113, 125, 126) We have also identified a group of UC 

patients who probably should not be offered an IRA as they are less suitable, mainly due to 

the risk of developing CRC. 

In our study, UC was mostly diagnosed in young females before the age of 20 (26%) or after 

the age of 60 (28%). Regarding males, the risk to get a UC diagnosis before 20 years was 

28% and was 26% after the age of 60 years. Recent studies detected that females before the 

age of 10 years had the high risk to get a UC diagnosis compared to males, then the risk is 

equals until the age of 45 years then the risk lowers for females.(127, 128) In approximately 12% 

of cases, patients will require surgery in the form of subtotal colectomy and an ileostomy. It is 

important for young patients to keep their continence, good bowel function, fertility, and QoL 

without compromising patients' safety. Rectal cancer is the number one concern that causes 

patients, as well as surgeons, to choose an IPAA.  

From the first paper, the relative risk to develop rectal cancer after an IRA reconstruction is 

8.9% and was 0.06% for IPAA reconstruction. Thus, IPAA is safer than IRA in ulcerative 

colitis. However, the absolute risk of rectal cancer in IRA was 1.8% at a mean follow up of 

8.6 years and the cumulative risk was 1.6 % and 5.6 % at 10 and 20 years after receiving the 

IRA respectively.(129)   

Additionally, in Sweden routine endoscopic evaluations with multiple biopsies start early 

after IRA reconstruction with an annual interval. It has proved valuable for evaluation of 

rectal mucosa and early detection of dysplasia/cancer.(130) The procedure itself is well 

tolerated and takes a short time to perform with a low complication rate. On the other hand, 
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routine pouch endoscopy after an IPAA has been shown less valuable due to the very low risk 

of dysplasia and is at the time reserved for complicated or high-risk cases. (5), (131) 

The second concern on the patient's list is proctitis. In the present studies, we detected that 

17.6% of IRA patients suffered from moderate to severe macroscopic inflammation in their 

rectal mucosa compared to 36.7% of patients reconstructed with an IPAA. Other studies 

reported higher incidence of proctitis of 32% in case of IRA(3), as well as acute pouchitis up to 

50%(132), probably due to our small sample. The incidence of pouchitis varies in literature: 

One study reported that 60% of UC patients with a previous acute pouchitis will suffer from a 

relapsing course of pouchitis.(132)  Other studies reported that 10-30% of UC patients 

developed a chronic unremitting form of refractory pouchitis.(133, 134) Unfortunately, we could 

not investigate possible risk factors for proctitis or pouchitis. In conclusion, the frequency of 

proctitis was lower than pouchitis both in our study and in the literature. The clinical effect of 

this finding is however not clear. 

 In the same study, we detected that the moderate to severe microscopic inflammation existed 

in 60% of IRA patients and 77% of IPAA patients. Macroscopic evaluation of rectal mucosa 

underestimated the severity of inflammation. In IRA, the frequency of microscopic 

inflammation was six times higher than detected on macroscopic evaluation of the rectal 

mucosa. This explains the poor association between the macroscopic and microscopic picture 

of inflammation for IRA patients.(135)  Meanwhile, the microscopic examination of pouches 

detected two times more frequent inflammation than detected on macroscopic evaluation of 

IPAA. A possible explanation is that rectal mucosa is more tolerant to faecal matter, so it 

requires a severe inflammation to manifest macro/microscopically while small intestinal 

mucosa is more vulnerable to faecal matter. This suggests that to achieve clinical remission 

from proctitis for IRA patients, the histological cure should be the target. 
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At Linköping University Hospital, IRA patients receive prophylactic anti-inflammatory 

medication with topical amino-salicylic acid (5-ASA) as a standard of care. This is a 

treatment that works well for proctitis and has a possible cancer-protective effect.(1, 6, 113, 136) It 

is well tolerated with few side effects,(137) and could reduce the risk of IRA failure and 

proctectomy due to severe proctitis.(7, 138, 139) On the other hand, patients who suffer from 

chronic or relapsing pouchitis may require treatment with systemic anti-inflammatory drugs 

which are less tolerable and with more side effects.(140)  

The third concern about the IRA is anorectal function. From the third study, we concluded 

that IRA patients have a somewhat better anorectal function compared with IPAA patients. 

The Öresland score was in favour of IRA patients, except for the more frequent use of 

medications and a trend towards increased urgency.(113)  In case of IRA, rectal mucosa is 

intact, and the stretch receptors are preserved, thus urgency is frequently reported.(141) 

However, IPAA patients suffered less from urgency and the use of medications. Instead, they 

complained of leakage and incontinence. A previous study reported that large pouch volume 

and compliance correlated with the frequency of defecation in IPAA patients.(142) In the case 

of IPAA, only a small cuff of the rectum is present. Thus, the small bowel of a pouch lacks 

rectal stretch receptors that warn against the rising volume of pouch contents, consequently, 

leakage may occur. 

Additionally, IPAA patients showed a strong association between impaired function, 

according to the Öresland score, and the increased severity of endoscopic inflammation 

reported on BG score. Similarly, Sunde et al concluded that the poor-functioning pouch 

patients significantly suffered from more macro- and microscopic inflammation.(107) However, 

we could not find a similar association between poor function in IRA and the BG score, 

probably due to few patients with a total Öresland score of more than 8.  
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Regarding the QoL, there were no differences between IRA and IPAA patients evaluated with 

SF-36 or SHS,(111) but IRA patients suffered from more limitation regarding their physical 

functioning. They also reported worse transition of mental health during the last year after 

IRA compared to IPAA seemingly when evaluated with the SF-36. The only logical 

explanation to this may be related to urgency as patients may be afraid to engage in physical 

activities in fear of an unexpected bowel leakage or that it causes discomfort. This may in turn 

affect their mental health. 

The fourth concern is what happens in the case of IRA failure. To answer that question, we 

need to illustrate some facts: 

• The IRA failure rate is reported to be similar or somewhat higher than that of IPAA in 

non-randomized studies.(6, 143) The estimated cumulative failure rates after five and ten 

years were 10.1% and 24.1% for IRA and 6.1% and 18.6% for IPAA.(6) Uzzan et al 

estimated IRA failure rates of 27% and 40% at 10 and 20 years after reconstruction, 

respectively. They reported that two-thirds of IRA failure occurred due to proctitis and 

in one third due to neoplasia.(71) Another study reported that the cumulative failure 

rates were 5.2%, 15.8%, and 18.0% after 1, 3, and 5-years of IRA reconstruction  in 

799 UC patients.(143)  In our second study, IRA failed at 23.8% while primary IPAA 

failed at 6% but we did not investigate neither the time points of failure nor could we 

identify the causes of failure for IRA and IPAA due to the lack of data in the NPR. 

• In the case of IRA failure, a completion proctectomy can be performed. For patients 

who require to keep continence, they still have one more option, the IPAA. The 

outcome of an IPAA constructed after a previous IRA must be no worse than a de 

novo IPAA. In the second study, we detected no differences in pouch survival 

regardless if it was reconstructed primarily or secondarily. The only limitation was 

lack of reports on the function of the secondarily reconstructed IPAA. Thus, in a 
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selected cohort of patients, another step can be added in the therapeutic ladder, 

possibly postponing the need for an indefinite ileostomy after IPAA failure. (144) 

Despite the possibility to perform a redo pouch, the function and survival of a redo 

IPAA is worse than that of an IPAA performed at the same time as the completion 

proctectomy.(145)  Another option is to do a Kock pouch, either re-using the failed 

IPAA or creating a de novo Kock pouch(146), but this procedure also has its limitations. 

(147) 

Moreover, there are other well-known advantages of an IRA. An IRA can be performed in 

one step in concordance with subtotal colectomy or after subtotal colectomy, depending on 

the state of the patient as well as the indication of the colectomy. The possible explanation is 

that IRA is technically easier, it does not require the deep pelvic dissection required for an 

IPAA, and this in turn reduces the intra-operative blood loss and reduces the postoperative 

complications such as pelvic infections and adhesions.  An IPAA reconstruction can occur in 

one, two, modified two or three step surgery. In Sweden the most common methods includes 

a temporary protective loop-ileostomy, that must later be reversed.(113, 148) In the first study, 

we detected that reconstruction with an IRA was performed at the same session of the subtotal 

colectomy in 71.6% of patients compared to 40.8% of IPAA patients.  

Subtotal colectomy in UC patients does not, itself, seem to impair the fecundability and 

fertility in women.(149) The following reconstruction with an IRA may help preserve future 

fecundability and fertility both for men and women because it does not entail a pelvic 

dissection. (6, 112, 149-156)  One of the disadvantages with IPAA is the pelvic dissection required 

with possible intraoperative injury to pelvic nerves and the later development of postoperative 

pelvic adhesions. Which in turn can cause impairment of fertility and fecundability.  Male UC 

patients reconstructed with an IPAA suffer from sexual disturbances (e.g. sexual dysfunction 

and retrograde evacuation)  due to damage to parasympathetic and sympathetic nerves during 
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surgery.(157, 158) However, these sexual disturbances may also be due to other factors such as 

post-operative anatomical alterations, fibrosis, or psychological factors.(159) Reports of sexual 

dysfunction ranges from as low as 3% up to 27%.(160) There is today no knowledge if UC 

itself, or IPAA, changes the fertility in male patients. 

Female patients as well suffer from sexual and fecundability problems after an IPAA. A 

recent study reported the cumulative incidence at 12, 24 and 60 months of successful 

pregnancy in females after an IPAA to be 18%, 27% and 36%, while it was 78%, 85% and 

90% in UC female patients before colectomy.(149) Recently, small studies reported increased 

fecundity of UC female patients after laparoscopic reconstruction of IPAA compared to 

conventional IPAA, and less postoperative complications as well.(89, 90) Regarding childbirth, 

some authors recommend caesarean section for pregnant UC females in order to avoid the risk 

of sphincter injury that occurs in vaginal delivery, that can result in incontinence and 

significant deterioration of the functional results of IPAA. A study from North America 

reported that 38% to 78% of females with an IPAA, undergo a caesarean section compared to 

22% vaginal delivery. They recommend also caesarean section also for patients with multiple 

abdominal incisions.(161) On the other hand, another study reported that 56% of their patients 

had a vaginally delivery after IPAA with lack of significant impact on the long-term pouch 

function compared to women who had a caesarean section. However, the pouch related 

complications in these patients with IPAA increased after vaginal delivery. (162) Another meta-

analysis reported that pouch function returned into normal six months after vaginal delivery, 

and therefore concluded it to be safe.(163)  

There are no studies in the literature describing how an IRA could impact childbirth in UC. 

However, in familial adenomatous polyposis (FAP) IRA has been shown not to impair 

fertility while an IPAA in FAP reduces fertility to 54%.(164) Hypothetically, IRA should not 

complicate vaginal delivery since no pelvic dissection was performed. However, IRA patients 
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may need a secondary IPAA later in life and future studies are required to compare how do 

pregnancy and different modes of delivery affect the reservoir function for both IRA and 

IPAA patients. In conclusion, further prospectively reported study is required to compare the 

short as well as the long-term outcomes of caesarean section and vaginal delivery on the 

function of IPAA and IRA. 

Despite all the facts mentioned before, IPAA is still the preferred surgical reconstruction for 

UC patients in most countries. From this thesis and other studies, we can conclude it is the 

safest surgical reconstruction after subtotal colectomy in UC patients (5, 29). However, 

pouchitis is still an issue that a considerable number of patients suffers from. Studies reported 

up to 20.5% refractory pouchitis(165) and 10-15 % treatment failure to control severe 

pouchitis(166) with a risk of subsequent pouch failure and even excision. In such case, patients 

will lose continence and will end up with a permanent ileostomy in most instances. Studies 

reported that IPAA failure occur early after reconstruction, ranging from 4% at five years and 

up to 14.6% in the first three years after  (146, 167). Especially among the young, an interim 

solution with an IRA might have been of value. Apart from postponing pelvic surgery, IRA 

adds valuable time without a permanent stoma, but at the cost of an extra surgical procedure. 

IRA can also be a safe permanent reconstruction for elderly patients, if they are aware of the 

need for a topical therapy (e.g. high dose mesalamine) and annual follow up with flexible 

endoscopy and multiple biopsies. (6,11, 15, 25) 

We have mentioned earlier that IRA is a safe surgical reconstruction after subtotal colectomy 

for selected UC patients. Thus, there is also a group of patients who should not be offered an 

IRA; 

The risk for UC patients with a concomitant PSC diagnosis to develop rectal cancer in the 

rectal mucosa of their IRA was 6 times higher than in UC without a PSC. (125) Moreover, the 

rectum was the second most common primary CRC location (after caecum/ascending and 
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transverse) in UC/PSC+ patients regardless of a previous subtotal colectomy or not.(59, 125)   

Such a risk of rectal cancer was not detected for UC/PSC+ patients with an interrupted bowel 

stream who kept a functioning stoma and an intact, but disconnected rectum in place. 

Additionally, a recent animal study reported that faecal transplant from PSC-UC patients 

could induce PSC-UC colitis. However, after 90 days of follow up , no hepatic injury was 

detected. In order to induce liver inflammation, an IV injection of 3 types of bacteria was 

necessary.(168, 169)  Moreover, other studies reported that PSC recurred in some UC patients 

after liver transplantation (170, 171), especially those with an intact colon before 

transplantation.(172, 173) Altogether this speaks towards the theory that PSC-UC colitis require 

an intact bowel stream to occur while and the hepatic injury occurs through enterohepatic 

circulation.  

Interestingly, when we investigated the effect of a concomitant PSC on IBD patients without a 

previous subtotal colectomy we detected more proximal cancers (caecum/ascending colon) 

and transverse colon than in the general population. A similar finding was previously 

described as a characteristic finding for IBD/PSC+ patients.(63, 174)  This supports our theory 

about an injurious agent that travel across the bowel in patients with an intact colon, resulting 

in the caecum/ascending and transverse receiving the highest concentration of this injurious 

agent/agents. This logically leads to another question - what is that injurious agent/agents?  

Previous research suggested that proximal colon either receives a high concentration of 

secondary bile acids(59) or that there is a different, and also more concentrated, microbiota 

detected in the right side of the colon of IBD/PSC+ patients(175), at least in comparison with 

healthy controls. (176)  The microbiota, through the entero-hepatic circulation, translocate to 

the healthy transplanted liver and re-infect it.(177) Consequently, this may increase the risk of 

recurrent PSC after liver transplantation.(178, 179) Interaction between both factors can cause a 

more aggressive disease behaviour in PSC+ patients.(57) Another study reported a four-fold 
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increased risk of sub-clinical inflammation, both endoscopically and histologically, in the 

mucosa of the right side of the colon (caecum, ascending and transverse) among PSC+ UC 

patients in clinical remission compared to UC patients without PSC. The severity of 

inflammation was higher on the right side of the colon compared to the rectum of the same 

patients.(58) The potential mechanisms behind this and the tumour distribution are yet unclear.  

The next question arising here is whether UC in combination with PSC+ increases the CRC or 

is it the PSC+ per se? Looking at this cohort of patients with PSC but without concurrent IBD 

is more or less impossible using NPR. This is due to the limitation that PSC does not have a 

specific code as it is grouped together with any kind of cholangitis and PSC is generally 

considered only when there is a combination of codes for IBD and cholangitis.(180) To answer 

this question as good as possible with our material, we looked into PSC as an independent 

risk factor for CRC. In the last study, we concluded that young IBD/PSC+ patients (diagnosed 

at/before 20 years of age) had an increased lifetime risk of CRC compared to IBD/PSC- as 

well as controls of the same age. Another conclusion was that UC patients and IBD-Mix 

patients had the highest risk to develop CRC in case of PSC+. PSC+ patients also had an 

increased risk to develop synchronous CRC but had a lower risk to develop metachronous 

cancers, compared to both PSC- and controls. A possible explanation for such a low incidence 

of metachronous cancers is that surgeons could tend to perform more extensive resections 

when a PSC diagnosis is added.  

The second group of patients who should avoid an IRA is IBD patients with or without a 

concomitant PSC but with a previous colonic dysplasia or cancer. In paper IV, we detected 

that PSC- developed more metachronous cancers than PSC+ patients after subtotal colectomy, 

mostly in the rectum. Surprisingly, as many as 44 (53.7%) patients having had a segmental 

colonic resection for their primary CRC developed metachronous cancers (17 UC, 16 CD, 3 

IC, and 8 IBD-Mix) Of these seven patients developed a metachronous rectal cancer after 



75 
 

segmental colectomy (4 UC, 2 CD, and one IBD-Mix). In the first study of this thesis, UC 

patients who underwent a subtotal colectomy for dysplasia/cancer, had a four-fold increased 

risk of developing rectal cancer in their diverted rectum compared to those who underwent 

subtotal colectomy for other reasons. Similarly, a previous study concluded that despite the 

reported increased risk of metachronous cancers in IBD patients with a previous CRC, more 

than 75% of them received segmental colectomy. (47) These findings lead to an important 

conclusion in IBD patients, no colon or rectum should be left behind in case of a cancer 

diagnosis unless strong contraindications against this are present. 

The third group of patients who should not undergo an IRA is UC patients with poor general 

condition who are unfit for further surgical reconstruction. After the subtotal colectomy with 

ileostomy, further surgical intervention depends on the cause of subtotal colectomy as well as 

the pathology report of the resected colon. If dysplasia/cancer were the cause of colectomy or 

were detected on the specimen, patients  should be advised to undergo a completion 

proctectomy as soon as their general condition permits to avoid the risk of rectal cancer in 

their rectal remnant.(7) 

Strengths & Limitations 

There are some strengths and limitation for our studies. For three out of four studies, we have 

included a large sample size of prospectively recorded, unselected, data from a national cohort 

and a long follow up period. We have obtained our data from the National Patient Register 

(NPR), thus we could avoid a possible selection bias of cancer and PSC+ patients recruited 

from tertiary care centers (papers I and IV). However, including data from the NPR carries the 

possible risk of miss-coding in some instances. Whenever possible, we scrutinized suspicious 

data manually and they were very few, but the large number of patients included can 

compensate for the minor miss-coding.  A recent review of national registers estimated the 
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validity of the NPR up to 85-95%(117) with a long follow up period make the register suitable 

for large-scale population-based research. In a recent validation of the NPR the positive 

predictive value of an IBD diagnosis in the NPR was 93% (95% CI: 87-97) if individuals with 

≥2 codes of IBD were included (hospitalizations or non-primary care outpatient visits).(117) 

Linkage to the Swedish Cancer Registry, which is mandatory for both clinicians and 

pathologists to report to, increases the validity of the cancer diagnoses. (32) 

An additional limitation of cohorts obtained from NPR (papers I, II and IV) is that the lack of 

some personal and environmental factors, such as diet, smoking, family history (IBD, PSC or 

CRC), the length of the rectal segment of the IRA (paper I), the function of primary or 

secondary IPAA and why the restorative procedure failed (paper II), as well as the location 

and extent of colitis and detailed data about the tumor staging (paper IV). Consequently, RC 

in IRA patients may be overestimated because some patients might have had a sigmoid cancer 

rather than a true RC, as the comparison is made only with RC in the general population 

(paper I). Further, neither the cause of failure of primary or secondary IPAA was detected 

(paper II), nor the effect of severity of IBD on the risk of CRC as well survival of patients 

after CRC were investigated (paper IV).  

Regarding (papers I and IV), long-term follow up enabled the detection of CRC occurring in a 

relatively small patient population with PSC. However, there were some limitations, as the 

studied exposure in our study PSC diagnosis had no specific ICD code. To overcome this 

problem, similar to previous studies on PSC, we have used the combination of a cholangitis 

code together with an IBD diagnosis(180, 181). However, it would be much easier for future 

research if the next version of ICD contained a specific code for PSC. 
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Paper I 

An overestimation of the relative risk of cancer in IRA may have occurred. A previous study 

from Sweden found the anastomoses after IRA to be at the level of 26 cm above the anal 

verge in average. (27) As a result, some of the assumed IRA are in fact ileo-sigmoidal 

anastomoses and some sigmoidal cancers may have been misclassified as rectal cancers. The 

same applies to patients with diverted rectum as more than 15 cm of the distal bowel is 

commonly left at colectomy. 

Moreover, there is a possibility that asymptomatic cancers were present at colectomy and 

remained undetected until months or even years after the colectomy. However, there was only 

a small risk of rectal cancer development during the first 10 years after IRA (Figure 10), and 

most patients with the rectum left in situ were diagnosed with RC more than five years after 

the subtotal colectomy (figure 11). This is in line with previous reports from our own and 

other centers.(6, 69, 182, 183) 

Paper II 

The comparison between primary and secondary IPAA may be described as under-powered. 

This could be true but adding four more years to the follow up time did not increase the study 

power as well. It requires 46 secondary IPAA failures to occur in order to detect a statistically 

significant difference. If we could not detect any statistically significant difference from this 

national cohort of patients with such a long follow up period, one could question if there is a 

clinically significant difference even if a difference existed in an even larger cohort. 

 

Paper III 

Patients were consecutively recruited without matching for age or sex but there were no 

significant differences between the two groups. Additionally, there were no significant 
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differences regarding the occurrence of inflammation, either macro- and microscopically, 

between the IRA and IPAA groups. 

The sample size was quite small in both groups and there was a long-time interval (up to 12.5 

years) between the time at reconstruction with either an IRA or an IPAA and the time of 

participation in the study. This may affect the function of the reconstruction because it may 

get impaired after a longer follow up.(184) Firstly, the time of follow up was similar in both 

groups. Secondly, we compared the results of the self-reported QoL and ano-rectal function 

questionnaires, to the results of endoscopic evaluations and pathology reports of the biopsies 

obtained from the same UC patients. There were only three weeks interval between answering 

the questionnaires and going through endoscopic evaluation. This could point out the actual 

magnitude of the patients’ problems regarding their QoL.  

Some patients suffered from pouchitis when they participated in the study, leading to worse 

QoL perception. One explanation to that may be that patients who suffer from more 

symptoms are more prone to accept being included in the study.  

To increase the strength of this thesis, whenever possible we compared to age, sex and year 

matched controls from the general population (paper I) or  assigned five matched non-IBD 

controls according to age, sex, time of, as well as residence at time of IBD diagnosis of all 

patient diagnosed with IBD (paper IV).  

The strength of this thesis is that it investigated most of the alleged criticism against IRA in 

ulcerative colitis patients. To the author’s knowledge, this is the first study to compare the risk 

of rectal cancer in UC patients after colectomy and permanent ileostomy, diverted rectum or 

reconstruction with either an IRA or IPAA and trying to identify risk factors for each surgical 

option. Moreover, it is the first study to evaluate the risk of CRC in IBD with and without a 

concomitant PSC diagnosis compared to matched controls obtained from all levels of health 
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care. It is also the first to highlight the increased risk of CRC in the IBD-Mix patients with 

and without PSC diagnosis. Additionally, it is the first large scale study to investigate the 

effect of PSC on the location of CRC after a long follow up time obtained all levels of health 

care (not only tertiary care centers) and the first to report the risk of 

synchronous/metachronous cancer in IBD patients after segmental colonic resection.  

When it comes to functional results this is the first study to compare the QoL and anorectal 

function in UC patients reconstructed with an IRA versus an IPAA using validated 

questionnaires. To our knowledge, it is the only study that tested the association between the 

results of the self-reported QoL and anorectal function to the results of endoscopic and 

microscopic evaluations, regarding inflammatory activity. Finally, this is the first study in 

Sweden to investigate the survival of primary versus secondary IPAA created after a failed 

IRA in a national based data of UC patients over a long follow up.  
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Conclusions 

 

IRA is a safe procedure in selected UC patients with an evidence of good postoperative ano-

rectal function. The cumulative risk for cancer is 1.6% and 5.6% at 10 and 20 years. It can be 

offered as an interim surgery in selected young UC patients willing to maintain fertility and a 

permanent surgery in older patients. However, these patients should be aware of the need for 

an annual postoperative endoscopic evaluation with biopsies as well as the need to use of 

local anti-inflammatory preparations. In case of IRA failure, a secondary IPAA could be 

reconstructed with no increased risk of failure.  

However, IRA should not be offered for UC patients with an associated PSC diagnosis due to 

the increased risk to develop rectal cancer in their rectal mucosa. In such case, IPAA is 

probably the treatment of choice.  
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Future studies 

 

In order to thoroughly evaluate a possible superiority of IRA in selected UC patients, several 

studies are required. 

A prospective study of UC patients operated with either IRA, IPAA or Kock pouch regarding: 

1. The QoL and reservoir function for each reconstruction early and late postoperative.  

2. In case of reconstruction failure, evaluation of post failure QoL. 

3. Endoscopic evaluation with biopsies to check for levels of inflammation, both macro- 

and microscopically, and to evaluate the response of inflammation in the reservoir to 

local anti-inflammatory preparations. 

4. Economic evaluation of each reconstruction alternative. 

More research is needed to understand the underlying pathological mechanism in IBD patients 

with mixed IBD diagnoses that causes such unresponsiveness to medications and the increased 

cancer risk that seems to be present. 

More research on the use of specific anti-microbiota treatment on the disease behaviour of 

IBD/PSC+ after the reported poor surgical outcomes and inconclusive evidence regarding 

ursodeoxycholic acid treatment. 
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Clinical applications of the thesis 

 

1. PSC patients should not be offered an IRA after colectomy. They should either get 

a permanent ileostomy with a diverted rectum (DR) or undergo a completion 

proctectomy and an IPAA. 

2. IBD patients who are diagnosed with CRC  should not get a segmental/subtotal 

colectomy, because more than one of two patients risk developing a synchronous 

or metachronous cancers in their remaining colon and rectum. The same may be 

true for IBD patients with severe dysplasia but needs further investigation. 

3. IRA is a safe surgical option in selected patients. Although the relative risk for 

rectal cancer after IRA is high with a RR 8.9, the absolute risk is 1.8% after a 

mean follow up of 8.6 years and the cumulative risk is 1.6% and 5.6% at 10 and 20 

years respectively. In young IBD patients without an associated PSC diagnosis 

who wants to have children, as well as older patients who are not willing to 

undergo a major operation like IPAA, an IRA may be a valid option, but annual 

endoscopic surveillance and biopsies is recommended. This procedure is relatively 

easy and well tolerated. To decrease the risk of developing recurrent proctitis, 

topical anti-inflammatory therapy is recommended. This therapy is well tolerated 

and seem to be not only effective to treat inflammation but also protective against 

cancer. 

4. Ano-rectal function in IRA is markedly better than IPAA in ulcerative colitis 

patients while QoL is no different compared with IPAA in ulcerative colitis 

patients. 

5. In case of IRA failure, it is possible for the ulcerative colitis patient to keep 

continence if he/she get a secondary IPAA or a continent ileostomy.  
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Populärvetenskaplig sammanfattning 

 

Cancer och återställande kirurgi vid inflammatorisk tarmsjukdom 

Ulcerös kolit (UC) är en kronisk inflammatorisk tarmsjukdom av okänd orsak. En tredjedel av 

patienter med UC behöver genomgå borttagande av tjocktarmen med tunntarmsstomi på 

grund av akut inflammation, otillräcklig effekt av medicinisk behandling eller utveckling av 

cellförändringar eller cancer i tjocktarmen. Nästa steg är beroende på patients allmäntillstånd 

och önskemål. Efter värdering och råd från kirurger får patienten bestämma att återställa sin 

tarmkontinuitet eller inte. Vissa patienter med dåligt allmäntillstånd avråds från ytterligare 

operationer och att behålla sin stomi med den urkopplade ändtarmen kvar. Det finns väldigt 

lite kunskap om cancerrisken på sikt i den patientgruppen. Andra patienter föredrar att bli av 

med sin stomi och samtycker därför till ytterligare kirurgi för att återställa tarmens 

kontinuitet. Det finns två typ huvudsakliga former av återställande operationer, ileo-rektal 

anastomos (IRA) eller bäckenreservoar (BR). 

Precis som namnet anger innebär en operation med IRA att sista delen av patientens tunntarm 

kopplas till patientens kvarvarande ändtarm. Operationen är ganska enkelt då ingen 

bäckendissektion behövs och följaktligen mindre blödning och kortare operationstid. Dock 

föredrar många kirurger att inte föreslå IRA på grund av en ökad cancerrisk i den kvarvarande 

ändtarmsslemhinnan. Det finns dock väldigt lite forskning om hur stor denna risk verkligen 

är. Det finns även en risk för inflammation i ändtarmen vilken fordrar medicinsk behandling 

och kan försämra livskvaliteten. Vad som händer för patienter där en IRA inte fungerar och 

ändtarmen behöver opereras bort är ytterligare en fråga utan svar i nuläget. 

BR är den förhärskande operationsmetoden för patienter med UC som fått sin tjocktarm 

bortopererad i övriga världen, med undantag av Sverige. Rekonstruktion med BR innebär ofta 
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operationer i flera steg. Första steget är kompletterande operation med borttagande av 

ändtarmen, med viss associerad risk för blödning och skador på bäckennerver. Vid samma 

tillfälle konstrueras reservoaren, vilket i sig kan vara svårt, som kopplas till analkanalen. Ofta 

görs en tillfällig avlastande stomi vid detta tillfälle för att skydda reservoarkonstruktionen. 

Sista steget är nedläggning av den avlastande tunntarmsstomin. Vid denna typ av 

rekonstruktion finns det en ökad risk av kirurgiska komplikationer, som till exempel 

bäckeninfektion, vilka senare kan påverka både patientens tarmfunktion och förmåga att få 

barn.  

Det övergripande syftet med denna avhandling är att undersöka hur IRA fungerar som 

alternativ till en rekonstruktion med BR hos patienter med UC som fått sin tjocktarm 

bortopererad.  

Uppgifter om alla patienter som vårdats för UC mellan 1964-2014 erhölls från 

Patientregistret. Inledningsvis studerade vi cancerrisken hos de UC-patienter som blivit av 

med sin tjocktarm och sedan behållit sin stomi men med en kvarvarande urkopplad ändtarm 

eller som rekonstruerats med IRA eller BR. Risken att utveckla rektalcancer vid IRA var 

1.8% efter en uppföljning på i median av 8.6 år. Dock var en samtidig diagnos av 

gallgångssjukdomen primär skleroserande kolangit (PSC) associerat med en sex gånger ökad 

cancerrisk. Patienter som fått tjocktarmen borttagen pga cellförändringar eller cancer hade en 

tre gånger ökad cancerrisk i ändtarmen jämfört med befolkningen i övrigt. Hos patienter med 

BR var risken att utveckla cancerrisken mycket lägre än hos övriga befolkningen och endast 

en patient av 1796 utvecklade ändtarmscancer. 

Den efterföljande studien undersökte den tarmfunktionen och livskvaliteten hos UC-patienter 

som rekonstruerats med IRA i jämförelse med de som rekonstruerats med BR. Därutöver 

studerades förekomst av endoskopisk och mikroskopisk inflammation i reservoar och ändtarm 

samt om detta påverkade funktionen eller livskvaliteten. Tarmfunktionen var bättre hos de 
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med IRA jämfört med hos dem med BR, med undantag av trängningar till brådskande 

tarmtömning. Dessutom fanns smärre skillnader i livskvalitet men inga skillnader i 

endoskopisk eller mikroskopisk inflammation mellan grupperna. Patienter med BR som 

uppvisade tecken på inflammation vid endoskopi hade sämre tarmfunktion. 

Den tredje studien studerade vad är det som händer med patienterna efter att en IRA behövt 

tas bort. De som opererats med en BR efter att ha först haft en IRA jämfördes med dem som 

direkt rekonstruerades med BR och vi kunde inte påvisa någon skillnad i hur stor andel av 

patienterna som fick sin bäckenreservoar urkopplad eller borttagen eller efter hur lång tid. 

Däremot kunde inte studiemetoden ge information om tarmfunktion eller livskvalitet.  

Den avslutande studien undersökte PSC som riskfaktor till cancer hos patienter med IBD. 

Patienter med UC och IBD-U (där man inte med säkerhet vet om det rör sig om UC eller 

Crohn’s sjukdom) och en samtidig PSC diagnos uppvisade den största risken att utveckla en  

tjock- eller ändtarmscancer. Dessutom har IBD-patienter med PSC en ökad risk att utveckla 

synkrona (mer än en tumör vid diagnostillfället) tjock-eller ändtarmscancrar. IBD-patienter 

utan förekomst av PSC hade den högsta risken att utveckla metakrona cancrar (en ny cancer 

senare i förloppet), mest troligt kopplat till att de mer sällan genomgick borttagande av hela 

tjocktarmen i jämförelse med de patienter som hade en samtidig förekomst av PSC. 

Sammanfattningsvis kan IRA ses som ett säkert val för UC patienter som behövt operera bort 

sin tjocktarm, förutom hos dem med en samtidig PSC diagnos eller som haft tidigare uppvisat 

cellförändringar eller tidigare haft en cancer i tjock- eller ändtarmen. I dessa fall bör en BR 

ses som den rekommenderade rekonstruktionsmetoden. UC-patienter med ändtarmen kvar 

efter att tjocktarmen opererats bort bör behandlas med lokal anti-inflammatorisk behandling. 

Denna behandling är väl tolererad och tros kunna minska risken för utveckling av 

ändtarmscancer. Därutöver bör patienter som rekonstruerats med IRA vara medvetna om 
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rekommendationen på årliga endoskopiska kontroller med cellprover för tidig diagnos av 

cellförändringar eller cancer, tillstånd som medför att ändtarmen bör opereras bort. IBD 

patienter, oavsett en samtidig PSC eller ej, men som fått tjocktarmen avlägsnad på grund av 

cellförändringar eller cancer i tjock- eller ändtarm bör genomgå borttagande av resterande 

tjock- och ändtarm på grund av den höga risken att utveckla nya cancertumörer i tjock- eller 

ändtarm.  
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Appendix 

 

Supplementary table 1: ICD codes for the studied populations in the thesis. 

 

 ICD versions Ulcerative 

colitis 

Crohn’s 

disease 

Indeterminate 

colitis 

Primary 

Sclerosing 

cholangitis 

ICD-7 572.20, 

572.21, 

578.03 

572.00, 

572.09 

 

 

572.30 

 

575.05, 

585.29 

ICD-8 563.10, 

569.02 

563.00 563.98, 

563.99 

575.05 

ICD-9 556* 555* 558 576B 

ICD-10 K51* K50* K52.3 K830A, 

K830 
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Supplementary table 2: the Nordic Medico-Statistical Committee (NOMESCO) codes 

for operations included in the thesis. 

 

 

Type of resection NOMESCO codes 

1974 Version 6, 1997 

Subtotal colectomy 4650, 4651, 4652, 4653, 

4654 or any three of 

segmental resections 

JFH00, JFH01, JFH10, JFH11, 

JFH20, JFH30, JFH33, JFH40, 

JFH96 or any three of segmental 

resections 

Right sided resections 4641 

 

JFB20, JFB21, JFB30, JFB31 

Transverse resections 4643 

 

JFB40, JFB41 

Left sided resections 4640, 4644 

 

JFB43, JFB44, JFB46, JFB47, 

JFB60, JFB61, JFB30, JFB31, 

JFB33, JFB40, JFB50, JFB60, 

JFB61 

Other colonic resections 4649, 

4621, 4630, 4631, 4649, 

4670, 

JFB50, JFB51, JFB63, JFB64, 

JFB96, JFB97 

Ileo-rectal anastomosis 4650 JFH00, JFH01, JFC40 or JFC41 

Ileal-pouch anal 

anastomosis 

4654, 4823 JFH30, JFH33, JGB50 or JGB60 
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Supplementary table 3: Öresland score 

Score* 

  1 2 3 

 

1. No. Of bowel movements 

 Daytime ≤4 5 ≥6 

 At night 0 >1/week ≥2/night 

 

2. Urgency (inability to defer  evacuation>30 min) 

No Yes 

3. Evacuation difficulties 

(>15 min spent in toilet on any occasion during the week) 

  No Yes 

4. Soiling or seepage 

 Daytime No >1/week 

 At night No >1/week 

5. Inability to release flatus safely  

  No  Yes 

6. Perianal soreness No Occasional Permanent 

7. Protective pad 

 Daytime No >1/week 

 At night No >1/week 

8. Dietary restrictions ( avoid certain items that interfere with pouch function) 

  No Yes 

9. Medications ( continuous or occasional)  

  No Yes 

10. Social handicap (not able to resume full-time occupation or participate in social life)

  

  No Yes 

       

*Score range 0-16: overall good scores 0, overall bad score 16 
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Supplementary table 4: Short form-36 (SF-36) 
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Supplementary table 5: Short health scale (SHS) 

 

 1. Har Du symtom från Din tarmsjukdom? 

❑ Inga symtom 

❑ Lätta symtom 

❑ Måttliga symtom 

❑ Ganska svåra symtom 

❑ Svåra symtom 

❑ Mycket svåra symtom 

 

  2. Påverkar Din tarmsjukdom Din förmåga att klara av allt det Du måste eller vill i 

livet?  

❑ Inte alls 

❑ I låg grad 

❑ I måttlig grad 

❑ I ganska hög grad 

❑ I hög grad 

❑ I mycket hög grad 

 

 3. Skapar Din tarmsjukdom någon oro? 

❑ Inte alls 

❑ I låg grad 

❑ I måttlig grad 

❑ I ganska hög grad 

❑ I hög grad 

❑ I mycket hög grad 

 

 4. Hur är Ditt allmänna välbefinnande? 

❑ Mycket bra 

❑ Bra 

❑ Ganska bra 

❑ Dåligt 

❑ Mycket dåligt 

❑ Förfärligt 
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Supplementary table 6: Baron-Ginsberg score (BG score) 

0: Normal mucosa (no inflammation).  

1: Granulated, oedematous, loss of normal mucosal vascularity (mild inflammation). 

2: ”1” + hyperemia and Contact bleeding (moderate inflammation). 

3: ”1+2” + ulceration, spontaneous mucosal bleeding (Severe inflammation). 
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