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Abstract: The population of older patients with inflammatory bowel disease (IBD) is expected to continue to increase in the coming
decades, which necessitates and improved understanding of the critical issues faced by patients in this population. Although restorative
proctocolectomy with IPAA remains the surgical procedure of choice for the majority of patients with medically refractory ulcerative
colitis (UC) and UC-related dysplasia, the evidence surrounding surgery for older patients UC remains sparse. In particular,
comparisons of outcomes among older and younger patients undergoing IPAA and comparisons between older patients undergoing
IPAA and those undergoing proctocolectomy with end ileostomy remain an understudied and important issue, as evidence in this area
will be used to guide patient-centered surgical choices among older patients who require colectomy for UC. In this narrative review,
we review the available literature regarding IPAA for older patients, as well as the pre-, peri-, and postoperative factors that may
influence outcomes in this population.
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Introduction and Epidemiology

Proctocolectomy with ileal pouch-anal anastomosis (IPAA) is the preferred choice of restorative surgery among patients who
require colectomy for medically refractory ulcerative colitis (UC) or UC-related dysplasia. As the prevalence of patients with
inflammatory bowel disease (IBD) among elderly individuals increase, ' it is natural that providers will increasingly face complex
and multidisciplinary decision-making regarding the need for and timing of restorative proctocolectomy with IPAA in older
adults. However, data among older patients undergoing IPAA is limited. In this narrative review, we will discuss the relevant
available literature with respect to IPAA among older individuals, with a particular focus on epidemiology, pre-operative and
intra-operative planning, and post-operative outcomes among older patients with IBD.

Up to 15% of patients diagnosed with IBD are over 65 years in age, which is generally considered older than the traditional
patient with IBD.” Additionally, as treatments for IBD improve and the general population life expectancy increases, the
proportion of older patients with IBD is expected to increase in the coming years.! Even though restorative proctocolectomy
with IPAA remains the surgical procedure of choice for most patients with UC, the evidence surrounding surgery for older
patients with severe UC remains an understudied and important issue as most studies have been small in size with limited
generalizability. In a systematic review of over 5600 publications, a paucity of studies evaluated rates of colectomy for UC in
older patients as well as rates of surgery for all older patients with IBD." A multicenter study in Greece showed patients above
the age of 60 with UC were less likely to undergo any surgery for UC compared to younger patients (5.9% vs 18.2%).
Another small study showed low rates of total colectomy (less than 2%) in the older population but did not comment
specifically on the rate of IPAA.* Studies looking at surgery for colorectal cancer found patients with IPAA had a mean age of

44 compared to 54 in those with a permanent ileostomy.’
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A surgeon’s preference to reserve IPAAs for younger patients may be a result of the extensive pelvic dissection and
concern for more postoperative complications in older patients compared to younger, healthier patients. However,
several recent publications have demonstrated favorable post-operative outcomes among surgery when preoperative
and intra-operative factors are considered.®’ Consideration of the patient’s comorbidities and goals can allow the
provider to create an individualized approach and select among multiple surgical options for the best long-term

outcomes.

Surgical Options

For older patients (defined as age 60 or older)®® with severe or medically refractory UC, several surgical options
exist: proctocolectomy with IPAA, total colectomy with end ileostomy, or ileorectal anastomosis. Currently, none of
these options are definitively restricted by age. In many cases, an IPAA is the preferred restorative surgical procedure
for patients undergoing colectomy for UC in large part due to reported significant improvements in quality of life
after IPAA'*!'! (Table 1). In many cases, a major objective of IPAA surgery is to provide a relief from the burden of
underlying disease while also maintaining continence.'? However, it should be noted that there is a paucity of
literature demonstrating the superiority of IPAA over total proctocolectomy with end ileostomy, with one systematic
review demonstrating equivalence.'> IPAA surgery also has short- and long-term risks of adverse events that should
be considered including immediate postoperative complications such as leaks, hemorrhage, and pelvic sepsis,'? as
well as long-term complications such as pouchitis and other chronic inflammatory conditions of the pouch.'""'* Given
these considerations, shared decision-making is critical for any patient considering surgical options for UC.

Total colectomy with ileorectal anastomosis (IRA) is a rectal sparing surgery that involves removal of the diseased colon
with re-anastomosis to the rectum. IRA surgery does not involve an extensive pelvic dissection, thus the risk of sexual
dysfunction and incontinence is lower.'* Potential benefits of IRA include a perceived decreased difficulty or complexity of
surgery compared to IPAA, lower complication rates and a similar long-term functional outcome in selected patients.'*
However, patient selection is important as those with extensive rectal disease should be carefully considered for IPAA over
IRA given the risk of rectal dysplasia over time, with studies demonstrating dysplasia rates increasing from 9% at 10 years to
25% at 20 years in IRA.'*'> Additionally, elderly patients without good rectal compliance or adequate anal sphincter tone
may be poor surgical candidates.'® In evaluations not restricted or analyzed by age at the time of surgery, morbidity and
mortality after IRA were found to be as high as 28%'® and 4.2%,'” respectively.

On average, patients undergoing IRA record 6 bowel movements per day, minimal nighttime seepage, and 1 nocturnal
bowel movement.'> Despite these favorable immediate outcomes, rates of cumulative failure have been reported at
10.1% and 24.1% at 5 and 10 years, with many needing proctectomy with IPAA or continent ileostomy.'® These data
should be interpreted based on each unique clinical scenario; it may be reasonable for an older patient with many
comorbidities and shorter life expectancy to undertake these risks compared to a younger patient. However, in the current

practice paradigm, IRA remains a choice for a very selected patient population.

Table | Advantages and Disadvantages of Surgical Approaches for Medically Refractory Ulcerative Colitis

lleal Pouch-Anal Anastomosis lleorectal Anastomosis End lleostomy

Advantages Restorative surgery Restorative surgery No risk for rectal cancer if
Low rate of incontinence Lower rates of sexual dysfunction proctectomy is performed
Low rate of rectal cancer Lower rates of incontinence
Favorable quality of life Favorable functional outcomes

Disadvantages | Motility and pelvic floor issues may Higher rates of dysplasia and/or rectal cancer | Non-restorative surgery
affect pouch function
Inflammatory conditions of the pouch | Increased risk for recurrent disease and need Decreased quality of life
are common for maintenance therapy
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Pre-Operative Considerations in Older vs Younger Patients

Patient comorbidities, frailty, and sphincter function are all integral parts of the surgery planning process and can help
guide functional assessments to help risk stratify for post-operative adverse outcomes. The American College of
Surgeons recommends the use of the National Surgical Quality Improvement Program (NSQIP) risk calculator to
estimate risk of adverse outcomes after surgery.'**° Important preoperative factors to assess within the calculator include
age, functional status, steroid use, disseminated cancer, previous cardiac event, chronic obstructive pulmonary disease
(COPD), dialysis and many more.?® These factors help predict the presence of nonsurgical complications including
morbidity, mortality, pneumonia, and cardiac events and should be evaluated in conjunction with data evaluating post-
surgical outcomes.”?° However, there may be existing limitations to using this generalized calculator in the setting of
IBD-related surgeries, particularly IPAA. The American College of Surgeons NSQIP-IBD Collaborative is a disease-
specific collaborative focusing on variables specific to IBD-related surgery and outcomes, including IPAA.?' This may
have significant advantages for risk stratification and future research efforts.

Frailty is an emerging factor used to help assess risk of postoperative complications’ and describes a state of reduced
physiologic reserve and includes cognition, functionality, nutrition and comorbidities.” Many of the factors involved in
determining frailty are similar to those described in the NSQIP risk calculator.> One study by Telemi et al showed that
higher modified frailty indices correlated with increased rates of morbidity and cardiopulmonary complications.?

Similarly, pre-operative sarcopenia is an important factor that may help providers determine risk of non-operative
complications. Sarcopenia describes loss of skeletal muscle mass over time and is higher in those with chronic medical
conditions and malnourishment such as IBD patients.>* It could be a surrogate for physiologic reserve; sarcopenia is
strongly associated with longer and more difficult post-operative recovery.”* Some studies have measured sarcopenia
through visceral adiposity on abdominal Computed Tomography (CT) imaging and shown a direct correlation between
lower visceral adiposity and increased rates of the need for rescue therapy in hospitalized IBD patients.”> In
a retrospective study of 69 patients, sarcopenia was associated with an independent risk factor for surgical site infection
after restorative proctocolectomy with IPAA.?® Similarly, among patients undergoing surgery for colorectal cancer,
sarcopenia has been associated with an increased risk for complications such as non-surgical site infections and longer
hospital stays.”’ However, standardized definitions and measures of both frailty and sarcopenia in a younger population
of adults, such as patients with IBD, are not yet standardized. The combination of frailty, sarcopenia and the NSQIP risk
calculators have the potential to serve as valuable tools to determine post-operative risk for non-operative complications.

Sphincter tone and pelvic floor health is another important factor that should be addressed pre-operatively. Increasing
age has traditionally been associated with an increased risk for incontinence.?® Studies using anorectal manometry both
pre and post IPAA have demonstrated that patients who experience incontinence after IPAA are more likely to have had
incontinence prior to IPAA.>® A caveat for such an approach would be that assessment of sphincter function in a patient
with medically refractory UC is not predictive of the sphincter function in the setting of a pouch with no significant cuff
inflammation. Given these potential differences in incontinence and underlying sphincter function, some authors have
argued that it is important to assess sphincter function prior to consideration of an IPAA, with a subsequent frank
discussion of post-operative expectations particularly among elderly patients.”® The best method of this assessment is not
well defined however. Older literature suggests that although a significant decrease in mean resting pressure may be
noted on anorectal manometry in some patients after the initial [PAA creation, this was not associated with worse clinical
outcomes after ileostomy takedown. Additionally, there was no correlation between preoperative mean resting pressure
and postoperative incontinence score.’° At a minimum, a digital rectal examination should be performed for evaluation of
sphincter tone and dysfunction in lieu of using chronologic age alone as a barrier to determine eligibility for IPAA.

Intra-Operative Considerations in Older vs Younger Patients

In the current era, IPAA is typically performed in a staged approach, with delayed creation of the pouch being preferred.! In
a multi-staged approach to IPAA, two forms of ostomy may be used. In a traditional 2-stage IPAA, a total proctocolectomy is
performed with a loop ileostomy followed by an ostomy takedown. In a 3-stage approach, a total abdominal colectomy is
performed with an end ileostomy, followed by proctectomy and IPAA with a diverting loop ileostomy (second stage), and

Clinical and Experimental Gastroenterology 2022:15 https: 165
Dove


https://www.dovepress.com
https://www.dovepress.com

Shore et al Dove

ultimately an ostomy takedown. Patients who develop high output in their diverting loop ileostomy (approximately 14% of
patients) may require early closure of their ostomy, which increases their risk of morbidity and mortality.*! Older patients with
high output stomas are at greater risk for electrolyte imbalances, dehydration and readmission®” and elderly patients with
underlying sarcopenia or frailty may have even higher susceptibility to these issues.

In an evaluation of prospective data collected through the American College of Surgeons NSQIP, delayed pouch
creation was associated with a decreased likelihood of unplanned reoperations and major and minor adverse events.>
Importantly, this data should be taken in consideration of the need for an additional surgery, which may independently
offset these adverse events outlined above in the older patient. Additionally, it may be reasonable to pursue IRA in the
right patient to preserve continence and avoid the complicated pelvic dissection in IPAA if the risks of dysplasia are
explained and understood, especially in those with a life expectancy of less than 10 years. Additionally, total proctoco-
lectomy with end ileostomy may be considered in this population. For those who choose IPAA, data among rates of
postoperative complications comparing one- versus two- or three-stage approaches to IPAA in the older population is
limited and therefore should be an individualized decision among providers and patients.

Post Operative Considerations in Older vs Younger Patients

Immediate Outcomes
Early complications (within 30 days of surgery)** most commonly consist of pelvic sepsis, portal vein thrombosis,
hemorrhage, pouch ischemia and anastomotic leak.'? Late complications (>30 days postoperatively)** include but are not
limited to chronic pelvic sepsis, pouch fistula, pouch dysfunction, pouchitis, small bowel obstruction, malignancy and pouch
failure.'* Pouchitis is the most common complication after IPAA, affecting 40% of patients within the first year of surgery”>
and more than 80% of patients within their lifetime.*®*” An additional concern is that the incidence of pouchitis appears to be
increasing, as evidenced by a recent evaluation of a population-based prospective cohort study from Denmark.*®

In a meta-analysis studying postoperative complications among elderly patients undergoing IPAA, increasing age at the
time of surgery was not associated with an increase in short- or long-term morbidity and mortality.** Immediate outcomes
were assessed from 13 studies and found that the rate of surgical site infections, pelvic sepsis and ileus requiring nasogastric
tube placement were 8.2%, 9.9% and 18.4%, respectively.>® Around 8% required reoperation for SBO and 16.3% had an
unplanned hospital readmission within 30 days.* Further analysis comparing those age 50-65 compared to those over 65
showed no significant difference in rates of SBO, anastomotic leaks, reoperation and readmission among these age
groups.®® Another retrospective study pooling the VA national database of elderly patients with UC found no significant
difference in surgical morbidity or 30-day mortality comparing patients who underwent IPAA vs ileo-rectal anastomosis.*’
In a more recent analysis of 601 patients over 50 years of age undergoing IPAA for UC, numerically greater rates of
pouchitis were seen in patients 70 and older compared to patients age 60—69 and 5059 at the time of surgery.*'

Natural History

The majority of patients undergoing IPAA experience long-term success, with an estimated pouch failure rate of 6% and 9% at
5-10 years and more than 10 years follow-up, respectively.** However, the data on surgery in older patients is lacking as most
existing literature consists of evaluations of patients under 45 years without significant co-morbidities or functional limitations
who are otherwise healthy and fit for surgery.’ A meta-analysis found no significant difference in long-term outcomes
including incontinence, anastomotic leak, pouchitis, SBO, and chronic fistula/sinus tract development when comparing older
and younger patients.*”

In addition to the risk of acute pouchitis, chronic inflammatory conditions of the pouch place an additional burden on
patients. Approximately 17% of patients will develop chronic pouchitis** with an additional 10% of patients developing
Crohn’s-like disease of the pouch despite a pre-operative diagnosis of UC.** Although the data are heterogenous, there
are some indications that older patients undergoing IPAA may be at risk for chronic inflammatory conditions of the
pouch including chronic antibiotic dependent pouchitis (CADP).*® This is of particular concern given that chronic
inflammation is thought to be a potential risk factor for the development of pouch dysplasia®’” and pouch failure.**
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In more granular comparisons of functional outcomes and patient satisfaction, IPAA appears to be very well tolerated
among older patients. One meta-analysis found that patients had an average of 6 daily bowel movements and 1.6 nocturnal
bowel movements, both of which are consistent with accepted values postoperatively. In additional assessments, 72% of
patients above 60 years with IPAA could differentiate flatus from feces.*® Another review pooled results from four studies and
showed a similar number of daily bowel movements in patients 65 years of age compared to those 45 years old." Other studies
demonstrated good quality of life scores in individuals up to 70 years and more than 96% of patients over 65 years said they
would recommend the surgery to others after 3 years.*” Several prior studies have indicated that the average rate of
incontinence in patients with [IPAA may increase over time after IPAA; however, there may be confounding variables
contributing to these findings including increasing age, neuropathy and pharmacologic therapies.’®° The assessment of
both functional outcomes and specifically patient-reported outcomes among older patients undergoing IPAA is critical, as
evidenced by the fact that defecation urge and incomplete evacuation are among the most important factors older patients use
to determine whether the surgery was successful.”!

Although pouch failure rates among elderly patients were similar to the general population, prior studies have shown that
pouch failure increases with increasing time, indicating that the time from initial [IPAA surgery may be a more important
prognostic factor for pouch failure compared to age alone.*®>* The most common causes of pouch failure include pelvic sepsis
and anastomotic leak,”>*' however the rates of these complications do not seem to differ when comparing age at time of
surgery.>® Rates of dysplasia and/or any neoplasia including pouch lymphoma after IPAA remain low, with estimates generated in
a large single center study in the US around 5% at 25 years.>® Patients undergoing proctocolectomy with IPAA for colonic
dysplasia or cancer and individuals with chronic pouch inflammation appear to be at the highest risk for dysplasia complications,
with annual pouchoscopy suggested in these patients.>* Importantly, the impact of aging on pouch and rectal cuff neoplasia is
unknown, and thus the evidence to support decisions regarding stopping surveillance pouchoscopy is lacking (Table 2).

Motility-Related Disorders

Pelvic floor dysfunction and other motility disorders are a feared complication after IPAA in older patients given the extensive
pelvic dissection performed in the surgery,” however literature surrounding this issue is limited. Moreover, some weakening
in pelvic floor and anal sphincter muscles are expected with age, which may predispose patients undergoing IPAA to motility
disorders.>® The mechanism for this is thought to be from anal sphincter atrophy and shortening, and decreased sensation that
occurs with age.>® Furthermore, older patients commonly experience some degree of skeletal muscle loss, which also increase
their risk of pelvic floor dyssynergia.>® In patients undergoing IPAA, rates of incontinence may be even higher due to the
association of decreased anal sphincter pressures after pouch creation and impaired relaxation during defecation.’®>’
However, this issue is common, and many patients find some relief from biofeedback therapy, an approach that focuses on
improving pelvic and anal muscle relaxation during defecation.”® A retrospective study by Quinn showed that biofeedback
therapy provided improvement in symptoms in 91% of IPAA patients, but this study did not focus on the older patient
population.’® Overall, functional outcomes remain a high priority for elderly patients following IPAA, and surgical techniques

should be optimized to preserve sphincter function as much as possible.

Table 2 Current Knowledge Regarding lleal Pouch-Anal Anastomosis Surgery in Older Patients and Opportunities for Future Research

What is known Restorative surgery including IPAA is associated with improved quality of life

Risks of short-term morbidity and mortality appear similar between older patients and younger patients
undergoing IPAA

Rates of pouch failure are similar to younger patients undergoing IPAA

Underlying motility disorders may impact pouch function and outcomes

What is unknown/future How long should surveillance pouchoscopies be performed in older patients with increased risk for
research questions colorectal cancer (positive family history or previous colorectal Ca)?

What is the impact of aging on neoplasia rates after IPAA?

How do frailty and sarcopenia impact short and long-term outcomes after IPAA surgery?

What patient preferences drive decisions for end ileostomy versus restorative surgery (IPAA)?
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Conclusion

IPAA has been shown to be safe and well tolerated among elderly patients with IBD. Despite the limitations of
a narrative review, we identified no major differences in the literature in both short- and long-term outcomes among
patients undergoing IPAA over 60 years compared to younger individuals. Additionally, quality of life indices among this
patient population indicate favorable outcomes compared to those receiving an end ileostomy. It is important to note that
two patients of the same chronologic age can be significantly different surgical candidates when considering both their
comorbidities and functional status, and thus pre-operative screening and individualized counseling regarding all surgical
options is critical. Overall, the decisions regarding pursuit of an IPAA should not be based upon age alone but rather
a holistic picture taking into consideration the patient’s wishes, comorbidities, and preoperative functional status as
individualized patient selection likely offers the best opportunity for optimized postoperative outcomes.

Funding
This research was supported by grants from the National Institutes of Health [K23DK127157-01 (ELB)] and
[RO3AG074059 (BK)].

Disclosure
Brandon Shore has no relevant disclosures.

Bharati Kochar has served as a consultant for Pfizer.

Hans H. Herfarth has served as a consultant for Alivio, AMAG, BMS, ExeGI Finch, Gilead, Janssen, Lycera, Merck,
Otsuka, Pfizer, PureTech, Seres and has received research support from Pfizer and Artizan Biosciences.

Edward L Barnes reports grants from National Institutes of Health, during the conduct of the study; personal fees from
AbbVie, personal fees from Gilead, personal fees from Pfizer, personal fees from Target RWE, personal fees from Eli
Lilly, outside the submitted work.

The authors report no other conflicts of interest in this work.

References

1. Shung DL, Abraham B, Sellin J, et al. Medical and surgical complications of inflammatory bowel disease in the elderly: a systematic review. Dig
Dis Sci. 2015;60:1132-1140. doi:10.1007/s10620-014-3462-2
2. Ananthakrishnan AN, McGinley EL, Binion DG. Inflammatory bowel disease in the elderly is associated with worse outcomes: a national study of
hospitalizations. Inflamm Bowel Dis. 2009;15:182—-189. doi:10.1002/ibd.20628
3. Triantafillidis JK, Emmanouilidis A, Pomonis E, et al. Ulcerative colitis in the elderly: clinical patterns and outcome in 51 Greek patients.
J Gastroenterol. 2001;36:312-316. doi:10.1007/s005350170096
4. Almogy G, Sachar DB, Bodian CA, et al. Surgery for ulcerative colitis in elderly persons: changes in indications for surgery and outcome over
time. Arch Surg. 2001;136:1396-1400. doi:10.1001/archsurg.136.12.1396
5. Snelgrove R, Brown CJ, O’Connor BI, et al. Proctocolectomy for colorectal cancer--is the ileal pouch anal anastomosis a safe alternative to
permanent ileostomy? Int J Colorectal Dis. 2014;29:1485-1491. doi:10.1007/s00384-014-2027-3
6. Cohan JN, Bacchetti P, Varma MG, et al. Impact of patient age on procedure type for ulcerative colitis: a national study. Dis Colon Rectum.
2015;58:769-774. doi:10.1097/DCR.0000000000000398
7. Cohan JN, Bacchetti P, Varma MG, et al. Outcomes after ileoanal pouch surgery in frail and older adults. J Surg Res. 2015;198:327-333.
doi:10.1016/j.js5.2015.04.014
. Pardi DS, Loftus EV Jr, Camilleri M. Treatment of inflammatory bowel disease in the elderly: an update. Drugs Aging. 2002;19:355-363.
doi:10.2165/00002512-200219050-00004
9. Vavricka SR, Rogler G. Treatment of severe ulcerative colitis: differences in elderly patients? Dig Dis. 2009;27:315-321. doi:10.1159/000228567
10. Barnes EL, Herfarth HH, Kappelman MD, et al. Incidence, risk factors, and outcomes of pouchitis and pouch-related complications in patients with
ulcerative colitis. Clin Gastroenterol Hepatol. 2021;19:1583-1591 e4. doi:10.1016/j.cgh.2020.06.035
11. Barnes EL, Lightner AL, Regueiro M. Peri-operative and post-operative management of patients with crohn’s disease and ulcerative colitis. Clin
Gastroenterol Hepatol. 2020;18:1356-1366. doi:10.1016/j.cgh.2019.09.040
12. Ng KS, Gonsalves SJ, Sagar PM. Ileal-anal pouches: a review of its history, indications, and complications. World J Gastroenterol.
2019;25:4320-4342. doi:10.3748/wjg.v25.i31.4320
13. Murphy PB, Khot Z, Vogt KN, et al. Quality of life after total proctocolectomy with ileostomy or IPAA: a systematic review. Dis Colon Rectum.
2015;58:899-908. doi:10.1097/DCR.0000000000000418
14. Scoglio D, Ahmed Ali U, Fichera A. Surgical treatment of ulcerative colitis: ileorectal vs ileal pouch-anal anastomosis. World J Gastroenterol.
2014;20:13211-13218. doi:10.3748/wjg.v20.i37.13211
15. da Luz Moreira A, Kiran RP, Lavery 1. Clinical outcomes of ileorectal anastomosis for ulcerative colitis. Br J Surg. 2010;97:65-69. doi:10.1002/
bjs.6809

o0

168 hetps: Clinical and Experimental Gastroenterology 2022:15

Dove!


https://doi.org/10.1007/s10620-014-3462-2
https://doi.org/10.1002/ibd.20628
https://doi.org/10.1007/s005350170096
https://doi.org/10.1001/archsurg.136.12.1396
https://doi.org/10.1007/s00384-014-2027-3
https://doi.org/10.1097/DCR.0000000000000398
https://doi.org/10.1016/j.jss.2015.04.014
https://doi.org/10.2165/00002512-200219050-00004
https://doi.org/10.1159/000228567
https://doi.org/10.1016/j.cgh.2020.06.035
https://doi.org/10.1016/j.cgh.2019.09.040
https://doi.org/10.3748/wjg.v25.i31.4320
https://doi.org/10.1097/DCR.0000000000000418
https://doi.org/10.3748/wjg.v20.i37.13211
https://doi.org/10.1002/bjs.6809
https://doi.org/10.1002/bjs.6809
https://www.dovepress.com
https://www.dovepress.com

Dove Shore et al

16. Borjesson L, Lundstam U, Oresland T, et al. The place for colectomy and ileorectal anastomosis: a valid surgical option for ulcerative colitis? Tech
Coloproctol. 2006;10:237-241. doi:10.1007/s10151-006-0286-x

17. Oakley JR, Lavery IC, Fazio VW, et al. The fate of the rectal stump after subtotal colectomy for ulcerative colitis. Dis Colon Rectum.
1985;28:394-396. doi:10.1007/BF02560219

18. Andersson P, Norblad R, Soderholm JD, et al. Ileorectal anastomosis in comparison with ileal pouch anal anastomosis in reconstructive surgery for
ulcerative colitis--a single institution experience. J Crohn's Colitis. 2014;8:582-589. doi:10.1016/j.crohns.2013.11.014

19. Liu Y, Cohen ME, Hall BL, et al. Evaluation and enhancement of calibration in the American college of surgeons NSQIP surgical risk calculator.
J Am Coll Surg. 2016;223:231-239. doi:10.1016/j.jamcollsurg.2016.03.040

20. Bilimoria KY, Liu Y, Paruch JL, et al. Development and evaluation of the universal ACS NSQIP surgical risk calculator: a decision aid and
informed consent tool for patients and surgeons. J Am Coll Surg. 2013;217:833-42 el—e3. doi:10.1016/j.jamcollsurg.2013.07.385

21. Eisenstein S, Holubar SD, Hilbert N, et al. The ACS national surgical quality improvement program-inflammatory bowel disease collaborative:
design, implementation, and validation of a disease-specific module. Inflamm Bowel Dis. 2019;25:1731-1739. doi:10.1093/ibd/izz044

22. Hubbard RE, Story DA. Patient frailty: the elephant in the operating room. Anaesthesia. 2014;69:26-34. doi:10.1111/anae.12490

23. Telemi E, Trofymenko O, Venkat R, et al. Frailty predicts morbidity after colectomy for ulcerative colitis. Am Surg. 2018;84:225-229. doi:10.1177/
000313481808400229

24. Pedersen M, Cromwell J, Nau P. Sarcopenia is a predictor of surgical morbidity in inflammatory bowel disease. Inflamm Bowel Dis.
2017;23:1867-1872. doi:10.1097/MIB.0000000000001166

25. Cushing KC, Kordbacheh H, Gee MS, et al. Sarcopenia is a novel predictor of the need for rescue therapy in hospitalized ulcerative colitis patients.
J Crohns Colitis. 2018;12:1036-1041. doi:10.1093/ecco-jcc/jjy095

26. Fujikawa H, Araki T, Okita Y, et al. Impact of sarcopenia on surgical site infection after restorative proctocolectomy for ulcerative colitis. Surg
Today. 2017;47:92-98. doi:10.1007/500595-016-1357-x

27. Nakanishi R, Oki E, Sasaki S, et al. Sarcopenia is an independent predictor of complications after colorectal cancer surgery. Surg Today.
2018;48:151-157. doi:10.1007/s00595-017-1564-0

28. Chang S, Shen B, Remzi F. When not to pouch: important considerations for patient selection for ileal pouch-anal anastomosis. Gastroenterol
Hepatol. 2017;13:466—475.

29. Dayton MT, Larsen KR. Should older patients undergo ileal pouch-anal anastomosis? Am J Surg. 1996;172:444-447. doi:10.1016/S0002-9610(96)
00253-X

30. Morgado PJ Jr, Wexner SD, James K, et al. Ileal pouch-anal anastomosis: is preoperative anal manometry predictive of postoperative functional
outcome? Dis Colon Rectum. 1994;37:224-228. doi:10.1007/BF02048159

31. Gunnarsson U, Karlbom U, Docker M, et al. Proctocolectomy and pelvic pouch--is a diverting stoma dangerous for the patient? Colorectal Dis.
2004;6:23-27. doi:10.1111/j.1463-1318.2004.00570.x

32. Arenas Villafranca JJ, Lopez-Rodriguez C, Abiles J, et al. Protocol for the detection and nutritional management of high-output stomas. Nutr J.
2015;14:45. doi:10.1186/s12937-015-0034-z

33. Kochar B, Barnes EL, Peery AF, et al. Delayed ileal pouch anal anastomosis has a lower 30-day adverse event rate: analysis from the national
surgical quality improvement program. Inflamm Bowel Dis. 2018;24:1833-1839. doi:10.1093/ibd/izy082

34. Peyrin-Biroulet L, Germain A, Patel AS, et al. Systematic review: outcomes and post-operative complications following colectomy for ulcerative
colitis. Aliment Pharmacol Ther. 2016;44:807-816. doi:10.1111/apt.13763

35. Gionchetti P, Calabrese C, Laureti S, et al. Pouchitis: clinical Features, diagnosis, and treatment. Int J Gen Med. 2021;14:3871-3879. doi:10.2147/
1IGM.S306039

36. Barnes EL, Herfarth HH, Sandler RS, et al. Pouch-related symptoms and quality of life in patients with ileal pouch-anal anastomosis. /nflamm
Bowel Dis. 2017;23:1218-1224. doi:10.1097/MIB.0000000000001119

37. Lightner AL, Mathis KL, Dozois EJ, et al. Results at up to 30 years after ileal pouch-anal anastomosis for chronic ulcerative colitis. Inflamm Bowel
Dis. 2017;23:781-790. doi:10.1097/MIB.0000000000001061

38. Barnes EL, Allin KH, Iversen AT, et al. Increasing incidence of pouchitis between 1996 and 2018: a population-based Danish cohort study. Clin
Gastroenterol Hepatol. 2022. doi:10.1016/j.cgh.2022.04.015

39. Pedersen KE, Jia X, Holubar SD, et al. Ileal pouch-anal anastomosis in the elderly: a systematic review and meta-analysis. Colorectal Dis.
2021;23:2062-2074. doi:10.1111/codi.15665

40. Longo WE, Virgo KS, Bahadursingh AN, et al. Patterns of disease and surgical treatment among United States veterans more than 50 years of age
with ulcerative colitis. Am J Surg. 2003;186:514-518. doi:10.1016/j.amjsurg.2003.07.001

41. Duraes LC, Liang J, Steele SR, et al. Restorative proctocolectomy with ileal pouch-anal anastomosis in elderly patients - is advanced age a
contraindication? ANZ J Surg. 2022. doi:10.1111/ans.17728

42. Alsafi Z, Snell A, Segal JP. Prevalence of ‘pouch failure’ of the ileoanal pouch in ulcerative colitis: a systematic review and meta-analysis.
Int J Colorectal Dis. 2022;37:357-364. doi:10.1007/s00384-021-04067-6

43. Chapman JR, Larson DW, Wolff BG, et al. Ileal pouch-anal anastomosis: does age at the time of surgery affect outcome? Arch Surg.
2005;140:534-539. doi:10.1001/archsurg.140.6.534

44. Fazio VW, Kiran RP, Remzi FH, et al. Ileal pouch anal anastomosis: analysis of outcome and quality of life in 3707 patients. Ann Surg.
2013;257:679—685. doi:10.1097/SLA.0b013e31827d99a2

45. Barnes EL, Kochar B, Jessup HR, et al. The incidence and definition of crohn’s disease of the pouch: a systematic review and meta-analysis.
Inflamm Bowel Dis. 2019;25:1474—1480. doi:10.1093/ibd/izz005

46. Weaver KN, Kochar B, Hansen JJ, et al. Chronic antibiotic dependent pouchitis is associated with older age at the time of ileal pouch anal
anastomosis (j-pouch) surgery. Crohn's Colitis. 2019;360:0tz029. doi:10.1093/crocol/otz029

47. Ardalan ZS, Sparrow MP. A personalized approach to managing patients with an ileal pouch-anal anastomosis. Front Med. 2019;6:337.
doi:10.3389/fmed.2019.00337

48. Fazio VW, Ziv Y, Church JM, et al. Ileal pouch-anal anastomoses complications and function in 1005 patients. 4nn Surg. 1995;222:120-127.
doi:10.1097/00000658-199508000-00003

Clinical and Experimental Gastroenterology 2022:15 https: 169

Dove:


https://doi.org/10.1007/s10151-006-0286-x
https://doi.org/10.1007/BF02560219
https://doi.org/10.1016/j.crohns.2013.11.014
https://doi.org/10.1016/j.jamcollsurg.2016.03.040
https://doi.org/10.1016/j.jamcollsurg.2013.07.385
https://doi.org/10.1093/ibd/izz044
https://doi.org/10.1111/anae.12490
https://doi.org/10.1177/000313481808400229
https://doi.org/10.1177/000313481808400229
https://doi.org/10.1097/MIB.0000000000001166
https://doi.org/10.1093/ecco-jcc/jjy095
https://doi.org/10.1007/s00595-016-1357-x
https://doi.org/10.1007/s00595-017-1564-0
https://doi.org/10.1016/S0002-9610(96)00253-X
https://doi.org/10.1016/S0002-9610(96)00253-X
https://doi.org/10.1007/BF02048159
https://doi.org/10.1111/j.1463-1318.2004.00570.x
https://doi.org/10.1186/s12937-015-0034-z
https://doi.org/10.1093/ibd/izy082
https://doi.org/10.1111/apt.13763
https://doi.org/10.2147/IJGM.S306039
https://doi.org/10.2147/IJGM.S306039
https://doi.org/10.1097/MIB.0000000000001119
https://doi.org/10.1097/MIB.0000000000001061
https://doi.org/10.1016/j.cgh.2022.04.015
https://doi.org/10.1111/codi.15665
https://doi.org/10.1016/j.amjsurg.2003.07.001
https://doi.org/10.1111/ans.17728
https://doi.org/10.1007/s00384-021-04067-6
https://doi.org/10.1001/archsurg.140.6.534
https://doi.org/10.1097/SLA.0b013e31827d99a2
https://doi.org/10.1093/ibd/izz005
https://doi.org/10.1093/crocol/otz029
https://doi.org/10.3389/fmed.2019.00337
https://doi.org/10.1097/00000658-199508000-00003
https://www.dovepress.com
https://www.dovepress.com

Shore et al Dove

49.

50.

S1.

52.

53.

54.

55.

56.
57.

S58.

Delaney CP, Fazio VW, Remzi FH, et al. Prospective, age-related analysis of surgical results, functional outcome, and quality of life after ileal
pouch-anal anastomosis. Ann Surg. 2003;238:221-228. doi:10.1097/01.s1a.0000080825.95166.26

Takao Y, Gilliland R, Nogueras JJ, et al. Is age relevant to functional outcome after restorative proctocolectomy for ulcerative colitis?: prospective
assessment of 122 cases. Ann Surg. 1998;227:187-194. doi:10.1097/00000658-199802000-00006

Brandsborg S, Chen TY, Nicholls RJ, et al. Difference between patients’ and clinicians’ perception of pouch dysfunction and its impact on quality
of life following restorative proctocolectomy. Colorectal Dis. 2015;17:0136—40. doi:10.1111/codi.12948

Mark-Christensen A, Erichsen R, Brandsborg S, et al. Pouch failures following ileal pouch-anal anastomosis for ulcerative colitis. Colorectal Dis.
2018;20:44-52. doi:10.1111/codi.13802

Kariv R, Remzi FH, Lian L, et al. Preoperative colorectal neoplasia increases risk for pouch neoplasia in patients with restorative proctocolectomy.
Gastroenterology. 2010;139:806—-12, 812 el-2. doi:10.1053/j.gastro.2010.05.085

Derikx L, Nissen LHC, Smits LJT, et al. Risk of neoplasia after colectomy in patients with inflammatory bowel disease: a systematic review and
meta-analysis. Clin Gastroenterol Hepatol. 2016;14:798-806 €20. doi:10.1016/j.cgh.2015.08.042

Farouk R, Pemberton JH, Wolff BG, et al. Functional outcomes after ileal pouch-anal anastomosis for chronic ulcerative colitis. Ann Surg.
2000;231:919-926. doi:10.1097/00000658-200006000-00017

Yu SW, Rao SS. Anorectal physiology and pathophysiology in the elderly. Clin Geriatr Med. 2014;30:95-106. doi:10.1016/j.cger.2013.10.003
Khanna R, Li Y, Schroeder T, et al. Manometric evaluation of evacuatory difficulty (dyschezia) in ileal pouch patients. Inflamm Bowel Dis.
2013;19:569-575. doi:10.1097/MIB.0b013¢31827¢78d6

Quinn KP, Tse CS, Lightner AL, et al. Nonrelaxing pelvic floor dysfunction is an underestimated complication of ileal pouch-anal anastomosis. Clin
Gastroenterol Hepatol. 2017;15:1242—1247. doi:10.1016/j.cgh.2017.02.024

Clinical and Experimental Gastroenterology Dove

Publish your work in this journal

Clinical and Experimental Gastroenterology is an international, peer-reviewed, open access, online journal publishing original research, reports,
editorials, reviews and commentaries on all aspects of gastroenterology in the clinic and laboratory. This journal is indexed on American Chemical
Society’s Chemical Abstracts Service (CAS). The manuscript management system is completely online and includes a very quick and fair
peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/clinical-and-experimental-gastroenterology-journal

170 n ) in u Dove Clinical and Experimental Gastroenterology 2022:15


https://doi.org/10.1097/01.sla.0000080825.95166.26
https://doi.org/10.1097/00000658-199802000-00006
https://doi.org/10.1111/codi.12948
https://doi.org/10.1111/codi.13802
https://doi.org/10.1053/j.gastro.2010.05.085
https://doi.org/10.1016/j.cgh.2015.08.042
https://doi.org/10.1097/00000658-200006000-00017
https://doi.org/10.1016/j.cger.2013.10.003
https://doi.org/10.1097/MIB.0b013e31827e78d6
https://doi.org/10.1016/j.cgh.2017.02.024
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction and Epidemiology
	Surgical Options
	Pre-Operative Considerations in Older vs Younger Patients
	Intra-Operative Considerations in Older vs Younger Patients
	Post Operative Considerations in Older vs Younger Patients
	Immediate Outcomes
	Natural History
	Motility-Related Disorders

	Conclusion
	Funding
	Disclosure
	References

