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Abstract

Adenocarcinoma that occurs at the ileostomy site after proctocolectomy (TPC) with an end
ileostomy for ulcerative colitis (UC) and/or familial adenomatous polyposis (FAP) is a late and
uncommon complication. To ascertain the rate of adenocarcinoma at the empirical ileostomy site
following TPC, a review of the literature was conducted. PubMed, MEDLINE, the Cumulative
Index of Nursing and Allied Health Literature, EMBASE, Google search engine, and the Cochrane
Database were investigated for research published between January 1975 and December 2016.
Search criteria included English language and human-only publications; broad search terms
related to UC, FAP, ileostomy procedures, and dysplasias were used. Abstracts were eliminated

if they were foreign language and nonhuman studies; editorials also were excluded. Secondary
and hand/manual searches of reference lists, other studies cross-indexed by authors, reviews,
commentaries, books, and meeting abstracts also were performed. Data extracted included age

at diagnosis, operation technique, interval to ileostomy cancer, age when cancer was diagnosed,
histology for both UC and FAP patients, and subsequent treatment. Papers were included on the
basis of available evidence for each specific point of interest. Final and conclusive agreement was
assessed with the k statistics during the title review and abstract review. Studies that did not report
original data also were excluded. A total of 5753 publications were identified; 5697 publications
did not conform to inclusion criteria and were eliminated. Among the reviewed publications (all
case studies), 57 patients were diagnosed with ileostomy adenocarcinoma after TPC; 42 had UC,
and 15 had FAP. The interval between TPC operation and ileostomy cancer diagnosis ranged from
3 to 51 years for UC and from 9 to 40 years for FAP, with a mean interval of 30 and 26 years,
respectively. Biopsies were performed of all polypoid lesions found at the stoma site. Patients
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were treated with wide excision and refashioning (diversion) of the stoma. While adenocarcinoma
arising at the mucocutaneous junction at the ileostomy site with adjacent skin invasion after TPC
for UC and FAP appears to be rare, patients and clinicians need to be aware of this potential
complication even years after surgery and regular screening is recommended.

Keywords

literature review; malignant neoplasm; ileostomy; ulcerative colitis; familial adenomatous
polyposis

Background

A permanent end ileostomy is recommended/indicated for patients who are not eligible

for an ileal pouch, those who suffer from ileal pouch failure and/or poor baseline
continence, and those who are dissatisfied with a temporary end ileostomy. Proctocolectomy
intervention involves the removal of the entire colon and rectum while preserving bowel
continuity, evacuation, continence/deferral, discrimination, and fertility. Some of these
patients will subsequently require pouch excision with a creation of a permanent end
ileostomy due to pouch failure.1>

According to standard surgical treatment procedure, a total proctocolectomy (TPC) is
performed in patients with drug-refractory fulminant ulcerative colitis (UC)-3 and/or
familial adenomatous polyposis (FAP) because these persons carry the adenomatous
polyposis coli gene.? In addition, according to prospectively maintained database studies,*>
TPC is performed in carefully selected patients with Crohn’s disease of the colon (Crohn’s
colitis), although it is not a recommended first-line treatment. Further, according to the
Japanese Society for Cancer of the Colon and Rectum (JSCCR) 2012 Guidelines for the
treatment of colorectal cancer,2 the TPC procedure is indicated as a second-line treatment
option for hereditary nonpolyposis colorectal cancer,8 synchronous colorectal cancer,” and
severe colorectal constipation refractory to conservative drug treatment.2 According to the
JSCCR, TPC with an ileal pouch provides the opportunity to avoid a permanent ileostomy.®
According to meta-analyses, one third of patients with UC? and almost all patients with
FAP? will eventually require surgery to create a temporary stoma. In this regard, prospective
observational studies have shown 3 types of surgeries are recommended: conventional TPC
with permanent ileostomy,10:11 restorative proctocolectomy (RPC) with ileal pouch anal
anastomosis (IPAA), and total abdominal colectomy with ileorectal anastomosis (IRA).89
According to cross-sectional studies, RPC is now the standard procedure for treating UC12
and FAP.13 The emphasis for each procedure is different, with conventional proctocolectomy
indicated and the surgical options commonly including colectomy with IRA and RPC.13

Brooke!# introduced the total colectomy procedure with eversion/diversion ileostomy in
1952.15-19 According to standard/recommended surgical operation procedure,8 2 types

of ileostomy commonly are performed for UC and/or FAP patients (see Figure 1): end/
terminal ileostomy after subcolectomy (see Figure 1A) and diverting loop ileostomy after
proctocolectomy and ileal pouch-anal anastomosis (see Figure 1B). Since the introduction
of total colectomy, a number of complications associated with the procedure have been
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observed.14-20 These complications include skin excoriations, retraction or prolapsed of the
stoma, stenosis, intestinal obstruction, abscess, fistula, ileitis, and inflammatory polyps.14:16
The development of adenocarcinoma with invasion into adjacent skin20:2! at the ileostomy
meatus2%-21 or at the mucocutaneous junction of the ileostomy site is readily apparent, with
changes easily recognized, although case reports and series have found it to be uncommon
(see Figure 2).22-24 However, case control studies have shown metaplastic cell growth at the
ileostomy site can result in adenocarcinoma with invasion into adjacent skin.2>

A review of the literature was conducted to critically assess and evaluate research studies
that address the rate of adenocarcinoma arising at the ileostomy site following TPC surgery
for UC and/or FAP.

A review of the literature was conducted for research regarding adenocarcinoma arising at
the ileostomy site in patients who had undergone ileostomy following proctocolectomy for
UC and FAP published between January 1975 and December 2016 using PubMed, Medical
Literature Analysis and Retrieval System Online (MEDLINE), Excerpta Medica database
(EMBASE), Current Nursing and Allied Health Literature (CINAHL), the Cochrane library,
Web of Science, and the Google search engine. The following search terms were used:
familial adenomatous polyposis, colectomy, total proctocolectomy, ileorectal anastomosis,
Kock pouch, continent ileostomy, restorative proctocolectomy, ileal pouch-anal anastomosis,
ileostomy, villous adenomas, adenocarcinoma, dysplasia, ileostomy neoplasia, ileostomy
cancer, and mucosectomy. Secondary and hand/manual searches of reference lists, other
studies cross-indexed by authors, reviews, commentaries, books, and meeting abstracts also
were performed. All publications describing subsequent ileostomy site adenocarcinoma
and management after TPC in humans were reviewed by the authors, and any queries or
questions on inclusion were decided by the senior author. Studies that were published in
languages other than English and did not use human subjects and editorials were excluded.
Papers were included on the basis of available evidence for each specific point of interest.
Final and conclusive agreement was determined using A statistics during the title review
and abstract review. Data extracted from the publications included study type, age at
diagnosis, operation technique, interval from surgery to ileostomy cancer diagnosis, age
when ileostomy cancer was diagnosed, histology, and bowel pathology adjacent to tumor for
both UC and FAP patients.

Data collection and analysis.

The data were first collected to a spreadsheet based on the most recent available evidence
for each specific point of interest. Final and conclusive agreement was assessed with the &
statistic during the title review and abstract review. If the value was >0.6, the titles were
reviewed and divided into 2 sets; each was reviewed by 1 of the 2 researchers. If the value
was <0.6, reviewers discussed discrepancies, followed by other assessments of agreement.
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Of the total of 5753 publications identified, 5697 did not conform to inclusion criteria: 977
were duplicate and 3799 were not relevant to the topic, leaving 921 full-text articles that
were reviewed. Out of 921 reviewed articles, 865 were further excluded because they were
not English-language publications and/or nonhuman studies. Ultimately, 56 qualified for
inclusion in this review. All were case reports; no prospective studies, randomized controlled
trials, or meta-analyses were identified. As a result, neither incidence nor prevalence could
be calculated.

Of the 57 reported cases of ileostomy orifice (stomal site) adenocarcinoma, 42 occurred
in TPC-UC patients5-22:25-53 and 15 in TPC-FAP patients®3-55 (see Table 1 and Table 2).
lleostomy cancer with adjacent skin invasion was reported in 1 TPC-UC patient.?!

Polypoid adenocarcinomas tended to arise decades after ileostomy creation?1.23:42: the
reported interval between TPC operation and ileostomy cancer diagnosis ranged from 3

to 51 years for UC and from 9 to 40 years for FAP,23:26.58 with a mean interval of 30 and
26 years, respectively. The occurrence of this complication was not limited to the traditional
Brooke ileostomy.#2

Management of these tumors was uniform across studies. Upon histological diagnosis of
intramucosal well- to moderately differentiated adenocarcinoma, patients underwent a wide
local resection of the tumor and the surrounding skin with adequately wide margins, as well
as lymph node dissection and reconstruction of the ileostomy site.

The prognoses regarding functionality and patient quality of life were generally good after
surgery, allowing for individual considerations of age, past medical history, presentation, and
staging of the disease.

Ileostomies also were associated with a number of other complications in 11 patients and
included skin excoriation, stenosis, parastomal herniation, intestinal obstruction, retraction
or prolapse of the stoma, abscess, fistula formation, and ileitis*® (see Figure 3 and Figure 4).

Discussion

This overview found 56 case studies of patients diagnosed with stoma site adenocarcinoma
— 42 cases described TPC-UC and 14 described TPC-FAP patients. Ileostomy cancer
(Ica) with adjacent skin invasion was reported in 2 TPC-UC patients.2! No case series,
prevalence, or incidence studies were identified.

Currently, no drugs can cure UC or FAP. Conservative therapies for symptomatic relief

for UC include the use of immunomodulatory drugs and human anti-tumor necrosis factor
alpha monoclonal antibodies. These options are not curative. Long-term use of these agents
suppresses the immune system, leading to severe side effects, and/or causes the disease

to become refractory to the drugs. In these instances, patients will eventually require TPC
(and ileal pouch-anal anastomosis with temporary ileostomy) to control their symptoms.813
Patients with FAP are generally healthy, are not taking immunosuppressive medications,
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and have a normal bowel except for the presence of adenomas. Virtually all surgically
untreated patients with FAP inevitably develop cancer in their lifetime because they carry
the adenomatous polyposis coli gene; thus, prophylactic TPC is indicated.5¢ Patients with

a long-standing ileostomy following TPC for UC and FAP appear to be at a greater risk of
developing adenocarcinoma at the ileostomy site than persons with an end ileostomy due

to other non-UC and/or no FAP disease.15:16:22,30,39.40.48 Tyyg (2) etiologies of ileostomy
cancer can develop. First, long-duration ileostomies can result in several chronic pathologic
conditions, including repetitive peristomal exposure, trauma caused by ill-fitting devices,
and chronic mechanical and chemical irritation of the mucocutaneous junction associated
with changes in the bacterial flora and milieu in and around the stoma.%* Over time, these
environmental risk factors may lead to metaplasia, dysplasia, and ultimately carcinoma.®!
The second theory refers to the inherent predisposition of FAP patients to bowel adenomas
after ileostomy. A case report83 showed samples from these cancer patients were positive for
K-ras mutation as well as immunostaining for B-catenin and p53, suggesting the presence of
genetic alterations that predisposed them to ileostomy adenocarcinoma.

Most of the cases of adenocarcinoma at the ileostomy site have been reported within

the past 5 years, suggesting a rise in disease incidence. The timing of this observed rise
corresponds to end of a biologic latency period for the Brooke ileostomy.14 Therefore, it
seems reasonable to postulate that the number of cases of adenocarcinoma at the ileostomy
site may increase in an aging population with patients who have undergone the Brooke
ileostomy, although at this time, data to support this hypothesis are lacking.

Conventional proctocolectomy often leads to permanent ileostomy.10:11 Adenocarcinoma
arising in the abnormally placed small bowel mucosa (ie, mucosa not in its anatomically
correct location or the stoma was not created correctly) may occur years after the surgery
and is beginning to garner attention. The cause is not clear, but physical trauma and
chemical irritation may predispose the ileal mucosa to colonic metaplasia, dysplasia,

and adenoma, which ultimately result in malignant changes®17 (ie, adenocarcinoma?0).
Practicioners will need to perform biopsies on all polyps arising at the mucocutaneous
junction and nonprolapse associated polyps that have appeared elsewhere on the stoma after
an ileostomy in order to screen for ileostomy cancers.16

Primary adenocarcinoma arising at the ileostomy site is a rare and infrequently reported
complication after TPC for UC.*3 The earliest case of adenocarcinoma arising at the
ileostomy site after TPC for UC was documented in 1969.2% The current literature search

of English-language publications yielded 42 case reports on patients diagnosed with Ica
after TPC for UC to date. ICa with adjacent skin invasion also has been reported in 2 post
TPC-UC patients. Barclay et al®” reported the incidence of small intestinal malignancy in
the general population to be 0.7 per 100 000. Suarez et al!® estimated the incidence of 1Ca

in the UK to be 0.2 to 0.4 per 100 000 patients who had undergone ileostomy creation. The
findings of the current review yielded case studies only. While not sufficient to make reliable
conclusions about the rate of ICa, it may suggest that although rare, ICa may occur more
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frequently than small intestinal carcinoma. Incidence was not part of the analysis because
the studies were not TPC/ICa-specific to either UC or FAP.

The pathogenesis of I1Ca is unclear.58:6% Some studies622:43.62 syggest the generative
epithelial hyperproliferation brought about by chronic irritation at the mucocutaneous
junction is a factor. Additionally, physical trauma and/or irritation from chemical agents
such as those used as stoma adhesives also may cause colonic metaplasia, adenoma,

and ultimately carcinoma.”® Changes in the bacterial flora also have been reported to be
associated with cancer occurrence,’! as well as an association between ileitis or backwash
ileitis and mucosal dysplasia and cancer transformation.”? It appears the sequence starts
with chronic inflammation and ends with colonic epithelial metaplasia.2>67 Cytological
atypia and architectural abnormalities are thought to possibly ensue in dysplasia, which
ultimately leads to carcinoma. In contrast, while examining their patient with ileostomy
adenocarcinoma, Metzger et al?4 found no signs of inflammation at the ileostomy site and
no evidence of Crohn’s disease in the terminal ileum.

Most ileostomy carcinomas reported in the literature appear to be slow-growing, mucin-
secreting adenocarcinoma.16:45 However, the vast majority of reported adenocarcinoma
cases seemed to occur in patients who had undergone colectomy for UC,16 compared to

a fewer number of cases in patients who had undergone colectomy for FAP.23:58.62 Thjs
may be because FAP patients are healthy without inflammation except for the presence of
adenomas.58

Epidemiological studies® have shown FAP patients are highly vulnerable to extracolonic
gastrointestinal cancers, with an incidence of 0.7 per 100 000 patients. lleal adenomas
associated with FAP are a common finding, and approximately 20% of FAP patients
have adenomatous polyps in the ileum.”® Recent meta-analyses following TPC for FAP
have confirmed the presence of multiple ileal adenomas and an increase in ileal mucosal
proliferation. The earliest case on carcinoma arising at the ileostomy site after TPC for
FAP was documented in 1982.54 Ileal polyps and adenocarcinoma at the end ileostomy
site, although considered rare, frequently manifest themselves subsequent to TPC in FAP
patients.23:54.58.61.73 Thjs review of the literature revealed 14 cases of I1Ca after TPC for
FAP with an average interval between TPA and an ICa diagnosis of 26 years. The incidence
of I1Ca after TPC, which is a recommended prophylactic surgery for FAP, is greater than
its incidence in the general population.>#:62 The case report by Hamilton et al’* noted the
presence of ileal polyps (benign adenomas) in 9 FAP-postcolectomy patients.

A case report and histologic mucin study from University of Tokyo proposed 4 possible
hypotheses for the etiology of 1Ca,51 supported by case-controlled studies from other
institutions.22-24.61.64.71.75 Ejrst. chronic mechanical or chemical irritation at the stoma
mucocutaneous junction may result in cancer growth over time. Second, backwash ileitis in
TPC patients may result in malignant growth, as illustrated in the case report by Roberts et
al.22 Third, colorectal mucosal migration or retention also may result in malignant growth,
as reported in 2 publications included in this overview.23:64 Finally, colonic metaplasia
within the ileal mucosa at the ileostomy site can progress to cancer.24:61.70.75
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Genetic changes also can contribute to the development of Ica following TPC for FAP. In
their investigation of genetic alterations in ileostomy adenoma and carcinoma, Herring et
al’® and Hata et al®3 reported the presence of K-ras mutation and the loss of heterozygosity
(LOH) at chromosome 17p (p53) in their study samples. K-ras mutation was detected

in samples from ileostomy polyps using the 2-step polymerase chain reaction-restriction
fragment length polymorphism (RFLP), while no mutations were detected in normal ileum.
The mutation in codon 12 of the K-ras oncogene altered it from GGT to GAT (Asp). LOH
at p53 was detected in ileostomy polyps. Immunostaining for p-catenin in humans, a dual
function protein involved in regulation and coordination of cell-to-cell adhesion and gene
transcription, was detected in the adenomatous and carcinomatous portions but was not
detected in normal ileum. Immunostaining for p53 was focally positive in the carcinomatous
portions and negative for normal ileum.%3

Clinical and exploration genotype-phenotype correlation studies®?:”7 have demonstrated that
symptoms of FAP, including extracolonic manifestations, are correlated with the genotype or
mutations of the adenomatous polyposis coli gene. The severity of the polyps depends on the
mutation site. Mutations between codon 1309 and 1328 are associated with a more severe
disease, while those between codon 1020 and 1169 as well as those located downstream of
the mRNA (3”) end of the gene are associated with an attenuated form of FAP.78.79

ICa patients may present with a variety of symptoms, including bowel obstruction and
complaints such as ileostomy site irritation, pain, and bleeding.20-21 Any suspicious signs
or symptoms such as bleeding, pain, or polyp-like lesions at the ileostomy site should
prompt a biopsy followed by histological examination, because neoplastic features may

be overshadowed by inflammatory changes.?! Early detection of malignant lesions may
increase the success of surgical treatment.2! The appropriate recommended treatment for
ICa is a wide stoma site excision with ileostomy site reconstruction.?1.62 Adjuvant therapy,
especially for patients with nodal disease, may have additional benefits.52 Patient education
is important to encourage early disease detection as the lesions typically appear late (on
average, 27 years after ileostomy) based on the case report studies identified in this and
other studies.21:23:65 Proper cancer care is necessary because these tumors have significant
recurrence and metastatic potential.26:33 Lymph node metastasis is reported to occur in 19%
of patients, with a survival rate of at least 85%.24

Characteristics of parastomal malignancy.

Patients typically present with a parastomal mass, reducible parastomal hernia, fungating
mass at the ileostomy site accompanied by chronic skin irritation, lethargy, dehydration,
small bowel obstruction, and difficulty with proper placement of the stoma appliance.53
Common differential diagnoses for parastomal lesions include contact dermatitis, psoriasis,
and pyoderma gangrenosum due to constant contact of the surrounding skin with feces.
This chronic irritation more commonly causes a dermatological condition rather than a
malignancy. Malignancy must be validated histologically. Biopsy of the mass is essential
to distinguish it from other more common differentials. Computed tomography scan is
often used to visualize the extent of the mass.5%-53 Treatment may involve surgical excision
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and relocation of the stoma or a laparotomy with resection of the terminal small bowel,
ileostomy, and abdominal wall skin, and creation of a new terminal ileostomy.

Conclusion

This overview of the literature, based on 56 articles reporting adenocarcinoma cases
arising at ileostomy site, found 42 cases of TPC-operated for UC and 15 patients of
TPC-operated for FAP. Patients who have a long-standing ileostomy may be at risk

for ileostomy adenocarcinoma at the stoma with potential of invasion into the adjacent
skin. While direct causality has not been established, repetitive peristomal exposure to
chronic mechanical and chemical irritation at the mucocutaneous junction may play a role.
Additionally, changes in the bacterial flora and milieu in and around the stoma orifice can
contribute to cancer development. The cases presented suggest patients with 1Ca usually
present first with peristomal skin changes that are unresponsive to conservative treatment
measures. Therefore, yearly ileostomy site surveillance by medical personnel such as
ostomy care nurses, attending physicians, colorectal surgeons, and gastroenterologists is
highly recommended, supplemented by frequent examination by the patients themselves.
Suspicious symptoms and lesions should prompt a thorough examination followed by

a biopsy, careful histologic examination and, if needed, excision or wide resection of

the anterior abdominal wall and reconstruction of the stoma. The case studies identified
highlight the importance of regular screening, especially in persons who have had their
ileostomy for many years.
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Key Points

. Although rare, adenocarcinoma at the ileostomy site following total
proctocolectomy surgery for ulcerative colitis and familial adenomatous
polyposis has been reported.

. The authors conducted a review of the literature published between 1975 and
2016 and identified 56 case studies describing this complication.

. Based on the cases reported, the average time between surgery
adenocarcinoma development was between 26 and 30 years.

. Ongoing follow-up and screening are important, regardless of how many
years have passed since the time of surgery.
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Figure 1.

Two (2) types of ileostomy following colectomy advocated for ulcerative colitis and/or
familial adenomatous polyposis: A) end/terminal ileostomy and B) diverting loop
ileostomy. From Karimuddin A, Gilles G. Surgery for ulcerative colitis. Available at:
Trustedtherapies.com. Adapted with permission.
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Figure 2.
lleostomy cancer samples. A) ileostomy /n s/t image showing ulceration and adjacent

ulcerated mass with granulation tissue; B) initial biopsy from the granulation tissue
revealing proliferating epithelium with moderate cytologic atypia, thought to represent
dysplasia; C) low magnification image of the tumor showing moderately differentiated
carcinoma with abundant extracellular mucin pools typical of mucinous adenocarcinoma.
High magnification inset showing scattered signet-ring cells infiltrating the stoma; D)
section from the enterocutaneous junction showing adenocarcinoma extending underneath
the squamous epithelium of the epidermis; and E) section from the enterocutaneous junction
showing colonic metaplasia of the small bowel mucosa.
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Figure 3.

Image showing the site of a long-standing end/terminal ileostomy at the right iliac fossa in

a 78-year-old man. The ileostomy site was created 20 years earlier after subtotal colectomy
for fulminant ulcerative colitis. The patient had a 6.4 cm in diameter functional but
prolapsed stoma that extended approximately 10 cm from the skin surface that was very hard
and swollen. Its tip appeared bruised and black, stenosed, and hemorrhagic. Examination
confirmed a swollen, necrotic, stenosed stoma with 2 skin deposits adjacent to the stoma and
a large parastomal hernia. A clinical diagnosis of a malignant change was made; standard
staging tests found the tumor to be localized. B-cell non-Hodgkins lymphoma of the ileum
was detected by histology. The tumor appeared to have been completely excised.*® (Used
with permission from the author.)
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Figure 4.
A-61-year-old woman presented at the colorectal clinic with a 3-month history of

decreased stoma output, weight loss, and general malaise. She also had a history of
panproctocolectomy and ileostomy for ulcerative colitis at the age of 13. She had been
admitted with small bowel obstruction 4 months prior to the current visit and treated
conservatively. A follow-up small bowel barium follow-through did not show any small
bowel obstruction. Further examination of the abdomen revealed an ulceroproliferative
growth involving the mucocutaneous junction and ileostomy site extending from the 9 to 6
o’clock position (A and B). The sprout of the ileostomy site was thickened and stenosed.
Biopsy from the lesion revealed an adenocarcinoma. Blood test showed a carcinoembryonic
antigen level of 9, Ca 19-9 of 228, and Ca 125 of 21.6. A computerized tomography scan
of her abdomen and pelvis did not show any evidence of distant metastasis. The patient
underwent a wide local excision at the ileostomy site and the adjacent anterior abdominal
wall with a 2-cm margin and resiting of the stoma.5! (Used with permission from the
author.)
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