@‘ healthcare

Review

Consideration of Intestinal Failure in Cases of De-Adaptation
of Short Bowel Syndrome: A Case Report and
Descriptive Review

Tasuku Kato !, Yasuhisa Nakano !, Fumiko Yamane 2, Ryuichi Ohta 2*

check for

updates
Citation: Kato, T.; Nakano, Y.;
Yamane, F.; Ohta, R.; Sano, C.
Consideration of Intestinal Failure in
Cases of De-Adaptation of Short
Bowel Syndrome: A Case Report and
Descriptive Review. Healthcare 2021, 9,
1660. https://doi.org/10.3390/
healthcare9121660

Academic Editor: Paolo Cotogni

Received: 3 October 2021
Accepted: 27 November 2021
Published: 30 November 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Chiaki Sano 3

Department of Medicine, Faculty of Medicine, Shimane University, 89-1 Enya cho, Izumo 693-8501, Japan;
tasukno0619@gmail.com (T.K.); yasunakanoll@gmail.com (Y.N.)

2 Community Care, Unnan City Hospital, 699-1221 96-1 lida, Daito-cho, Unnan 699-1221, Japan;
fummy81l1@gmail.com

Department of Community Medicine Management, Faculty of Medicine, Shimane University, 89-1 Enya cho,
Izumo 693-8501, Japan; sanochi@med.shimane-u.ac.jp

Correspondence: ryuichiohta0120@gmail.com

Abstract: Short bowel syndrome (SBS) causes malabsorption due to extensive intestinal resection.
While intestinal function declines with age, little is known about the relationship between intestinal
failure and ageing. For the first time in Japan, we report a case of de-adaptation of SBS thought to be
due to ageing, in a 93-year-old woman who presented with electrolyte imbalance and malnutrition.
She had undergone five surgical resections of the small intestine over the past 20 years. She had
developed SBS once due to multiple surgeries, but due to compensatory function, the symptoms had
abated. However, due to decreased intestinal function caused by ageing, it worsened and symptoms
reappeared. A literature search for the period January 1990 to May 2021 in Ichushi a major journal
in Japan, found that de-adaptation of SBS occurred in 23 previous cases, of which we were able to
confirm the details in 17 cases, with no case reports on “de-adaptation of SBS”, demonstrating that
the concept of “intestinal failure” has only recently begun to be used in routine practice. Therefore,
we stress the importance of re-emphasizing the concept of “intestinal failure” in everyday practice,
as well as other organ-related conditions such as cardiac or renal failure, as this may lead to a better
understanding of the pathogenesis of malnutrition and diarrhoea in elderly patients.
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1. Introduction

The intestine is critical for the absorption of nutrients, such as sugars, proteins, elec-
trolytes, and water. It is also thought to be an important organ for maintenance of systemic
immune homeostasis; in fact, impairment of the gastrointestinal system has been shown
to cause deterioration of immunological systems [1]. Short bowel syndrome (SBS) is a
condition in which malabsorption occurs due to extensive intestinal resection. Typically, di-
arrhoea occurs after surgery, resulting in malnutrition, electrolyte imbalances, and vitamin
deficiencies. Vitamin deficiencies that occur mainly involve fat soluble vitamins and can
lead to problems such as osteoporosis and bleeding tendencies. Importantly, vitamin B12
deficiency that may occur in patients who have undergone terminal ileum resection can
lead to macrocytic anaemia and neurological disorders [2,3].

Nevertheless, after excision, the intestine can compensate for intestinal function
by increasing villus height, crypt depth, and the number of nutrient transporters, and
accelerating intestinal cell differentiation [4,5]. However, extensive resection with an
intestinal length of approximately 200 cm or less remaining cannot compensate for intestinal
function, and results in SBS [2]. Moreover, comorbidities can modify gastrointestinal
function too, further deteriorating the symptoms of SBS.
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Intestinal function is known to decline with age. With ageing, changes in intestinal
stem cells cause a reduction in the regenerative capacity and function of the intestine [6].
Furthermore, intestinal permeability increases, while absorption is reduced, due to the
overproduction of proinflammatory cytokines such as IL-6, TNF-«, and IL-1f3 as a re-
sult of ageing. Finally, ageing also leads to changes in intestinal bacterial flora (increase
in lipopolysaccharide-producing Gram-negative bacilli), intestinal inflammation, and a
decline in intestinal function. However, not all the mechanisms have been elucidated [7].

SBS can lead to intestinal failure, in which the intestinal function is insufficient to
meet the demands of digestion and absorption. The concept of “ntestinal failure” was first
proposed by Fleming and Remington in 1981. However, this concept was rarely used until
the European Society for Clinical Nutrition and Metabolism (ESPEN) established formal
definitions and classifications. The condition “intestinal failure” is defined by ESPEN
as: “the reduction of gut function below the minimum necessary for the absorption of
macronutrients and/or water and electrolytes, such that intravenous supplementation
is required to maintain health and/or growth” [8]. However, little is known about the
relationship between intestinal failure and ageing. Nevertheless, based on the mechanisms
mentioned above, it is plausible that ageing may lead to intestinal failure.

Though the concept of “intestinal failure” is important when considering the nutri-
tional status of the elderly, few studies have discussed ageing and SBS or intestinal failure.
To that end, for the first time in Japan, we report a case of de-adaptation of SBS thought to
be due to ageing and provide a review of the current literature on de-adaptation of SBS, to
assess how many reports of de-adaptation of SBS with age have been published. Finally,
we discuss the pathogenesis that the decline in intestinal function due to ageing causes
intestinal failure.

2. Case Presentation
Patient

A 93-year-old patient visited our hospital with hypokalaemia, malnutrition, and
decreased renal function detected by a family physician.

Five years before her visit to the hospital, she had undergone bowel resection several
times (Table 1). As a result, she had been suffering from diarrhoea for about three months,
thought to be caused by SBS. The diarrhoea improved spontaneously and she had no
abdominal symptoms. Then, one year before admission, watery diarrhoea appeared, and
although antidiarrhoeal medication was prescribed, there was little improvement.

Figure 1. A small intestine of about 2 m 30 cm was removed from the terminal part of the ileum.
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Table 1. Past history.
The Time of the Event
(Based on the Time of Visit Cause About the Resected Bowel
to Our Hospital)
20 years ago sigmoid colon perforation Details unknown
15 years ago abdominal incisional hernia Details unknown
10 years ago abdominal incisional hernia Details unknown
9 years ago abdominal incisional hernia Details unknown

. .. . About 2 m 30 cm of the small
abdominal incisional hernia . .
7 years ago (strangulated ileus ) intestine was
excised.(Figure 1)
The small intestine was
excised as follows: 7 cm
length from the terminal
ileum and 50 cm from the
ligament of Treitz. (Figure 2)

abdominal incisional hernia

5 years ago (strangulated ileus)

Figure 2. The small intestine was resected as follows: 7 cm from the terminal ileum and 50 cm from
the Treitz ligament.

Her past history included colonic perforation, abdominal wall hernia with strangu-
lated ileus, and resection of about 2 m 30 cm (59.1 inches) of the terminal ileum (Figure 1).
Five years prior to this admission, she was diagnosed with strangulated ileus, and the
small intestine was resected, 7 cm from the terminal ileum and 50 cm from the ligament
of Treitz (Figure 2). At presentation, the patient’s blood pressure was 95/67 mmHg, heart
rate was 59 beats per minute, SpO, as 95%, and her temperature was 36.6 °C. On phys-
ical examination, normal breath sounds and heart sounds with mild systolic murmurs
were observed. The abdomen was flat and soft. Murphy’s sign was negative, and there
was no costovertebral angle tenderness. Lower leg oedema was observed. The results
of blood tests were as follows: white blood cell count 15.30 x 103/ u (neutrophils 78.3%,
lymphocytes 15.5%, monocytes 5.6%, eosinophils 0.4%, basophils 0.2%), red blood cell
count 3.34 x 10°/ 1, hemoglobin 11.3 g/dL, hematocrit 33.2%, platelet count 27.9 x 10*/,
total bilirubin 1.6 mg/dL, aspartate aminotransferase (serum glutamic-oxaloacetic transam-
inase) 48 IU/L, alanine aminotransferase (serum glutamic-pyruvic transaminase) 37 IU/L,
total protein 5.2 g/dL, albumin 2.5 g/dL, blood urea nitrogen 18.7 mg/dL, creatine
1.13 mg/dL, Na 143 mEq/L, K 1.7 mEq/L, C1 99 mEq/L, Ca 5.0 mg/dL, P 2.8 mg/dL,
Mg 0.8 mg/dL, and estimated glomerular filtration rate 34.1 mL/min/L. An abdominal
computed tomography showed mild oedema of the colon, and no other obvious abnormal-
ities (Figure 3). No obvious organic abnormalities were noted on imaging, but the bowel
was shortened because of repeated bowel resections. Colonic specimens showed only
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nonspecific inflammatory findings (Figure 4a,b). We believe that this inflammatory finding

was due to an imbalance between the protective and aggressive factors of the intestinal
tract due to ageing.
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Figure 3. Findings from the abdominal computed tomography scan. Most of small intestine lacked
in (a,b).
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Figure 4. Colonic specimens. From (a,b), Infiltration of Inflammatory cells, lymphocytes and plasma cells, partly eosinophils

was seen in mucous tissue. There is no obvious malignant findings.

After hospitalization, her electrolyte imbalance and renal function were improved
by an infusion of magnesium and potassium, but the diarrhea persisted. A colonoscopy
was performed and pathological specimens were taken. However, the colonoscopy, which
was performed to evaluate diarrhea, did not reveal any specific findings. In addition, stool
culture and histopathological examination did not reveal the exact cause. Taken together,
this was likely to be de-adaptation of SBS, as a part of the clinical course. Since diarrhea
and electrolyte abnormalities continued, we concluded that her bowel could not absorb
nutrients, and therefore switched to central venous (CV) nutrition (delivered via a CV port),
which improved her diarrhea. She was discharged in good general condition about one
month after creation of the CV port.

3. Descriptive Review

A literature search for the period from January 1990 to May 2021 in Ichushi, a major
journal in Japan, with the keywords: tanchoshyoukoku-gunn (“SBS” in English) AND
saihatsu (“de-adaptation” in English), yielded 23 cases of de-adaptation of SBS (Figure 5).
Of the 23 cases, we were only able to confirm the details in 17 cases, and no cases were
identified that contained detailed information on recurrent cases of SBS (Table 2).

Short bowel syndrome (“Tancho shoukorngun’)
Case report
n=1281

Short bowel svndrome AND De-adaptation
(“Tancho shoukougun” AND “Saihatsu™)
Case report
n=23

Exclusion
* Details cannot be confirmed

Short bowel syvndrome AND De-adaptation
(“Tancho shoukougun” AND “Saihatsu™)
Case report
n=17

Figure 5. Search flow for case reports of “de-adaptation of SBS”.
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Table 2. Available literature on the recurrence of short bowel syndrome in Ichushi.

Case Ichushi No. Reference Age Gender Type of Medical Length f)f.Resected o Survival Status
No. Treatment Remaining Bowel
Suspected CV port The patient was
1 2020152323 [9] 70s M infection, started Not mentioned. discharged
cefmetazole. without fever.
Diagnosed as superior No bleeding
mesenteric artery The onlv remainin tendency was
thrombosis, warfarin onty 1 5 observed, and the
dose was increased small intestine was the patient was
2 2019013729 [10] 70 F jejunum 20 cm .
step by step, and below the discharged home
PT-INR was controlled . after HPN
. ligamentum flavum.
at around 2.0 with management was
10 mg/day. introduced.
ProphylactlF ELT man Approximately 50 cm, No CRBSI or adverse
adult patient with .
short bowel syndrome from the Treitz events occurred
3 2017233400 [11] 75 F . ligament to the middle during the first
undergoing home CV
o . of the transverse colon, 12 months after the
nutrition with was resected introduction of ELT.
repeated CRBSI. ’ ’
An oral solution of Se
.(5.0 ug/mL) an‘d an After 4 months, the
injectable solution of
Se blood level
Se (50 ug/mL) were .
prepared and increased to
4 2016233249 [12] 62 M administered to Not mentioned. 82 ug/dL, tachycar-
. . dia symptoms
patients with disappeared, and the
refractory intestinal - !
. patient was able to
fistula and short bowel .
walk unaided.
after recurrent rectal
cancer surgery.
Electrolyte
abnormalities were
Iron was discontinued . corrected and the
5 2015051943 [13] 62 F for high FGF23 levels. Not mentioned. patient was
discharged after
mild improvement.
The visiting nurse
station that had been
visiting the patient
prior to hospitalization
had concerns about A smooth transition
6 2014157682 [14] 70 M the management of the Not mentioned. to home

patient. Therefore, we
requested another
home nursing station
with a certified nurse
to intervene.

was achieved.
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Table 2. Cont.

Case
No.

Ichushi No.

Reference

Age

Gender

Type of Medical
Treatment

Length of Resected or
Remaining Bowel

Survival Status

7 2014157563

[15]

68

The patient underwent
massive resection of
the small intestine,
partial colonic
resection, and
jejunostomy. About
3 months later, the
patient underwent a
jejunojejunostomy and
gastrostomy, and
systemic management
for postoperative short
bowel syndrome
was performed.

Only about 30 cm of
the Treitz ligament
remained.

The patient was
doing well five years
after the surgery.

8 2013302268

[16]

83

The patient was
started on oral
polaprezinc and
intravenous infusion
of trace elements in the
high-calorie infusion.

Resection of the
transverse colon from
the small intestine
approximately 20 cm
from the
Treitz ligament.

About one month
later, the zinc and
copper levels
normalized, the
anemia improved,
and the white blood
cell and neutrophil
counts recovered to
the normal range.
No recurrence was
observed afterwards.

9 2012211980

[17]

43

The patient underwent
emergency extensive
small bowel resection,
and the small bowel
segment was closed
without anastomosis.
After confirming the
disappearance of the
leftover thrombus, a
small bowel
anastomosis was
performed. The
patient was then
treated with oral
intake and
intermittent central
venous nutrition.

SBS with 10 cm of
residual small bowel.

Three years after
surgery, the patient
was still alive
without recurrence.

10 2012155105

(18]

78

M

The patient was
diagnosed with small
bowel perforation due
to recurrent NOMI. A
repeat laparotomy
was performed.

SBS with residual
small intestine of
approximately 50 cm.

Enteral feeding was
started after
complete recovery.
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Table 2. Cont.

Case Ichushi No. Reference Age Gender Type of Medical Length f)f.Resected o Survival Status
No. Treatment Remaining Bowel
She developed
symptoms of
After 14 months of mtes.tmal
obstruction, and
chemotherapy for .
anaplastic Remaining jejunum after systemic
11 2011219727 [19] 49 F . management with
pleomorphic sarcoma, was 70 cm long. s
. home CV nutrition,
the patient developed h
. er general
peritoneal recurrence. "
condition
deteriorated and she
expired.
The patient had been
complaining of
chronic abdominal
pain and 'bloatmg. As Four years later, the
a preventive measure, abdominal
we administered ..
robiotics Remaining small symptoms had
12 2011155844 [20] 21 M P . intestine was stabilized and
(Bifidobacteriurm breve about 30 cm the intestinal
Yakult strain (BBG-01)), ) neumoneritoneum
which markedly p P
. had not recurred.
improved her
abdominal symptoms
and intestinal
microflora.
Intestinal resection of
Because diverticulitis 40 cm of oral ileum
and necrotic from the ileocoecal The postoperative
perforation of the valve. Ten months course was
13 2010270455 [21] 49 F gastromtestmal' tract later, the patlént faV(?urable, and the
were observed in the underwent an ileal patient was placed
ileum, a partial small resection of 20 cm on outpatient
bowel resection was from the ileocoecal follow-up.
performed. valve due to
diverticulitis.
Intestinal ischemia
did not improve
after removal of the
At 5 days of age, a boy torsion, and the
underwent Ladd’s .. necrotic intestine
1 year and operation for midgut Remaining small was resected. The
14 2009043943 [22] y . . intestine was L
3 months axis torsion due to remaining intestine

abnormal bowel
rotation.

about 40 cm.

was 40 cm in length,
and the patient
suffered from short
bowel syndrome
after the operation.
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Table 2. Cont.

Case Ichushi No. Reference Age Gender Type of Medical Length f)f.Resected o Survival Status
No. Treatment Remaining Bowel
At the time of initial
surgery: The mass was
8 X 8 X 5 cm in size
The patient was and weighed 820 g. At
diagnosed as having reoperation: the small
generalized peritonitis  intestine was resected The patient died
due to tumour from the Treitz 5 months after
perforation and ligament on the oral reoperation due to
15 2008315742 [23] 56 M underwent emergency  side and from the end deterioration of
mesenteric tumour of the ileum to 35 cm nutritional status
resection, partial on the anal side. The caused by short
jejunal resection, small intestine was bowel syndrome.
intraperitoneal lavage, resected from the
and drainage. Treitz ligament on the
oral side and from the
end of the ileum to
35 cm on the anal side.
Although massive Four months later,
bleeding occurred, the . .
. .. dietary intake and
remaining small Remaining small diarrhoea were well
16 2005259857 [24] 51 F intestine was intestine was controlled. and
approximately 100 cm about 100 cm. ’
20 months passed
long after complete since the surger
removal of the tumour. gery-
The patient underwent Partial resection of .
. . . Postoperatively, the
only a partial resection ~ approximately 30 cm atient was treated
of the small intestine of the small intestine p with imatinib
17 2005214149 [25] 59 M near the ileal transition in the vicinity of the

of the jejunum, where
the large tumuor was
concentrated.

jejunal-ileal transition.

Partial resection of the
small intestine.

mesylate, and
no recurrence
was observed

M, male; F, female; SBS, short bowel syndrome; CV, central venous; HPN, home parenteral nutrition; ELT, endoscopic laser therapy; CRBSI,
catheter-related bloodstream infection. NOMI, non-occlusive mesenteric ischemia.

4. Discussion

In this case, using the concept of “intestinal failure” to understand the pathological
condition in the patient, an appropriate diagnosis and treatment were achieved. Impor-
tantly, we believe that the paucity of case reports on the de-adaptation SBS is not due the
condition being rare. Rather, it is likely due to the fact that the concept of “intestinal failure”
has only recently begun to be used in routine practice. In this case, the patient had SBS
following previous bowel resections. Afterward, likely due to compensatory mechanisms
occurring in the intestine, the patient’s SBS improved and she was symptom-free. However,
the SBS recurred, and the patient went from a stable to an unstable state. The cause of
this change is not yet clear. However, we believe that it is due to the effects of ageing.
The following are some of the mechanisms that may have contributed to the decline in
bowel function with age, and thereby worsened intestinal failure. As an individual ages,
abnormalities in the intestinal epithelium occur due to age-related changes in stem cells,
cytokines, and gut microbiota [6,7]. As a result, the absorption capacity is reduced and the
immune barrier is incomplete, which can lead to pathological conditions, as was observed
in this case. However, this study is not without limitations. First, the literature review in
this study was limited to Japanese literature, and the number of reports was also limited.
Therefore, it is necessary to clarify these details by increasing the number of cases studied
and reported in the future.

7
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5. Conclusions

This is the first report of de-adaptation of SBS in an elderly patient due to age-related
loss of bowel function. Importantly, the introduction of the concept of “intestinal failure”
into everyday practice as well as other organ-related conditions such as cardiac or renal
failure may lead to a better understanding of the pathogenesis of malnutrition and diar-
rhoea in elderly patients. In the future, it is important to raise awareness regarding the
pathogenesis of “intestinal insufficiency” and to train personnel and multidisciplinary
teams capable of managing it appropriately.

Lessons Learned

1. To propose the concept of “intestinal failure”:

First, we stress the importance of raising awareness regarding the concept of “intesti-
nal failure” and re-emphasizing it in everyday practice, as the introduction of this concept
can lead to a better understanding of the patient’s condition and help inform treatment
strategies. It can also allow for the early recognition and prevention of complications asso-
ciated with intestinal failure. The main complications of intestinal failure include intestinal
failure-associated liver disease, bone disease, and renal failure. Additionally, complica-
tions associated with long-term intravascular catheterisation can also occur. Importantly,
intestinal failure-associated liver disease mainly occurs in children and can be caused by a
variety of factors, including malnutrition, sepsis, and bacterial overgrowth. Bone disease
is associated with nutrient deficiencies, whereas renal failure is associated with chronic
dehydration [26,27]. Notably, these complications can be reduced with appropriate medical
interventions. Therefore, the management of patients with intestinal failure needs to be
carried out by a multidisciplinary team of experts. Nevertheless, the concept of intestinal
failure is still not well understood by healthcare professionals in Japan. Therefore, a major
future challenge will be to train personnel who can appropriately manage the condition.

2. Considerations for diarrhoeal symptoms in the elderly:

This case suggests that the pathogenesis of unexplained diarrhoea in the elderly, a sce-
nario often encountered in daily practice, may be related to intestinal failure. Importantly,
two major conditions are thought to be involved in diarrhoea in elderly individuals. The
first is the effect of ageing. In fact, previous studies have shown that the integrity of the
intestinal epithelial barrier and its regulatory function are reduced with ageing [1]. This
change can lead to microbiota changes, increased intestinal permeability, and decreased
absorptive function accompanying the overproduction of inflammatory cytokines such as
IL-6, TNF-«, and IL-1$3 with ageing, thereby causing diarrhoea [7]. Second, the effect
of invasion, such as surgery, as in this case, or sepsis, can lead to further deterioration.
Notably, in the United States, the incidence of sepsis is roughly 535 cases per 100,000 person-
years, and hospitalisations for sepsis exceed those for myocardial infarction and stroke [28].
Diarrhoea is often included as one of the symptoms of sepsis [29], and diarrhoea during
sepsis is often thought to be caused by the use of antimicrobial agents [30]. However,
as mentioned above, diarrhoea may also be caused by disruption of intestinal bacterial
flora and increased intestinal permeability due to persistent inflammation. Therefore, the
presentation of diarrhoea can be also be explained by the concept of intestinal failure. Thus,
it is important to expand the differential diagnosis of diarrhoea to include intestinal failure.
In fact, if the patient’s diarrhoea is caused by intestinal failure, the symptoms may persist
even after the acute disease is cured. Additionally, especially in the elderly, diseases such as
sepsis, in addition to ageing, may accelerate the decline in intestinal function and worsen
the condition of intestinal failure. Considering the rapidly ageing population worldwide, it
is important to take the concept of “intestinal failure” into consideration when investigating
the causes of older patients” diarrhoea.



Healthcare 2021, 9, 1660 11 of 12

Author Contributions: Conceptualization, TK., Y.N., EY. and R.O.; methodology, R.O.; validation,
TK., YN, FY. and R.O,; formal analysis, TK. and Y.N.; investigation, T.K., Y.N. and EY.; data
curation, T.K. and Y.N.; writing—original draft preparation, TK. and Y.N.; writing—review and
editing, R.O.; visualization, TK., Y.N., EY. and R.O.; supervision, R.O. and C.S.; project administration,
R.O. and C.S; funding acquisition, C.S. All authors have read and agreed to the published version
of the manuscript.

Funding: This research received no external funding,.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: This case was reported after the patient’s consent was obtained.

Data Availability Statement: The datasets used and/or analysed during the current study may be
obtained from the corresponding author upon reasonable request.

Acknowledgments: We would like to thank all the participants who took part in this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Man, A.L; Gicheva, N.; Nicoletti, C. The Impact of Ageing on the Intestinal Epithelial Barrier and Immune System. Cell. Immunol.
2014, 289, 112-118. [CrossRef]

2. Donohoe, C.L.; Reynolds, J.V. Short Bowel Syndrome. Surgeon 2010, 8, 270-279. [CrossRef]

3.  Sundaram, A.; Koutkia, P.; Apovian, C.M. Nutritional Management of Short Bowel Syndrome in Adults. . Clin. Gastroenterol.
2002, 34, 207-220. [CrossRef] [PubMed]

4.  Billiauws, L.; Thomas, M.; Le Beyec-Le Bihan, J.; Joly, F. Intestinal Adaptation in Short Bowel Syndrome. What Is New? Nutr. Hosp.
2018, 35, 731-737. [CrossRef]

5. Tappenden, K.A. Intestinal Adaptation Following Resection. [PEN ]. Parenter. Enter. Nutr. 2014, 38, 235-31S. [CrossRef] [PubMed]

6. Kirkwood, T.B. Intrinsic Ageing of Gut Epithelial Stem Cells. Mech. Ageing Dev. 2004, 125, 911-915. [CrossRef]

7. Takiishi, T.; Fenero, C.LM.; Camara, N.O.S. Intestinal Barrier and Gut Microbiota: Shaping Our Immune Responses throughout
Life. Tissue Barriers 2017, 5, €1373208. [CrossRef] [PubMed]

8.  Pironi, L.; Arends, J.; Baxter, J.; Bozzetti, E; Pelaez, R.B.; Cuerda, C.; Forbes, A.; Gabe, S.; Gillanders, L.; Holst, M.; et al. Home
Artificial Nutrition & Chronic Intestinal Failure; Acute Intestinal Failure Special Interest Groups of ESPEN. ESPEN Endorsed
Recommendations. Definition and Classification of Intestinal Failure in Adults. Clin. Nutr. 2015, 34, 171-180.

9.  Nagahama, M.; Tomori, S.; Kagawa, O.; Kanai, R.; Tamaki, A.; Chika, A.; Uezu, I.; Chinen, S.; Kanashiro, I.; Miyazato, H.; et al.
Experience of Short Bowel Syndrome with CV Port Sparing by Antimicrobial Lock Therapy, Including a Case without CV Port
Sparing. Med. ]. Naha City Hosp. 2018, 10, 11-16.

10.  Yusuke, O.; Atsushi, N.; Tomonori, K.; Kunishu, I.; Taketo, S.; Toshiyuki, T.; Satoshi, O. A Case of Short Bowel Syndrome Treated
with Anticoagulation with Sublingual Warfarin and HPN. Med. Nutr. Pen Lead. 2018, 12, 181-186.

11.  Yusuke, T.; Norihisa, H.; Toshio, Z.; Shigeaki, T.; Mikiko, O.; Shinobu, U.; Maiko, T.; Toshiro, T.; Toshitada, O.; Ken, K. Use of
Ethanol Lock Therapy to Prevent Recurrent Catheter-Related Bloodstream Infections in an Adult Home Parenteral Nutrition
Patient: A Case Report. |. Jpn. Soc. Parenter. Enter. Nutr. 2017, 32, 886-889.

12. Sachiko, T.; Mie, N.; Mizuho, Y.; Yoshifumi, G.; Kin, F.; Tomomi, T.; Masami, M.; Hiroshi, S.; Takuro, G.; Izuru, E.; et al. A Case of
Selenium Deficiency Due to Refractory Intestinal Fistula and Short Bowel Condition after Recurrent Rectal Cancer Surgery. J.
Mitoyo Gen. Hosp. 2015, 36, 33-36.

13. Hiroshi, N.; Naoyuki, K.; Yoshinari, T.; Mei, I.; Naohide, K.; Aika, M.; Yuna, M.; Kohei, Y.; Tomoho, Y.; Kei, K ; et al. A Case of
Various Electrolyte Abnormalities Due to Administration of Iron Oxide Containing Sugar and Short Bowel Syndrome. Folia
Endocrinol. Jpn. 2014, 90, 39-41.

14. Eriko, H.; Ayumi, K.; Nao, O.; Naho, K ; Yuki, T.; Emi, H.; Tomoko, K.; Takuji, K. A Case of Vesicocutaneous Fistula in Which the
Intervention of Multiple Home Nursing Facilities Was Useful for Transition to Home. Stoma Wound Cont. 2014, 21, 47-49.

15. Keiji, Y,; Shunji, K.; Shinsuke, T.; Tomoaki, N.; Seiichiro, H.; Yuichi, Y. A Case of Non-Occlusive Mesenteric Ischemia with
Short-Term Postoperative Recurrence. |. Abdom. Emerg. Med. 2013, 33, 1355-1358.

16. Takafumi, K.; Kazunori, T.; Yasuhiro, B.; Ryuichiro, O. A Case of Anemia with Zinc and Copper Deficiency Due to Long-Term
Home Parenteral Nutrition. J. Abdom. Emerg. Med. 2013, 33, 759-762.

17.  Satoshi, E.; Osamu, M.; Hiroshi, K.; Noriyasu, K. A Case of Superior Mesenteric Venous Thrombosis Causing Short Bowel
Syndrome. J. Jpn. Surg. Assoc. 2012, 73, 997-1001.

18. Hideyo, M.; Kozo, T; Yoshitaka, N.; Masahiro, S.; Hiroshi, S.; Masahiro, Y. A Case of Non-Occlusive Mesenteric Ischemia Treated
with Twice Widespread Intestine Resection. Surgery 2011, 73, 1513-1516.

19. Katsumi, A.; Hirohiko, S.; Yoichi, T.; Anbiko, K.; Kazunori, N. A Case of Pleomorphic Malignant Fibrous Histiocytoma Originating

from the Mesentery of a Small Intestine. |. [pn. Surg. Assoc. 2011, 72, 1287-1292.


http://doi.org/10.1016/j.cellimm.2014.04.001
http://doi.org/10.1016/j.surge.2010.06.004
http://doi.org/10.1097/00004836-200203000-00003
http://www.ncbi.nlm.nih.gov/pubmed/11873098
http://doi.org/10.20960/nh.1952
http://doi.org/10.1177/0148607114525210
http://www.ncbi.nlm.nih.gov/pubmed/24586019
http://doi.org/10.1016/j.mad.2004.09.004
http://doi.org/10.1080/21688370.2017.1373208
http://www.ncbi.nlm.nih.gov/pubmed/28956703

Healthcare 2021, 9, 1660 12 of 12

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

Yasushi, I.; Yukihisa, N.; Shinichi, N.; Yutaka, H.; Naoki, H. A Case of Recurrent Pneumatosis Intestinalis in Patient with Short
Bowel Syndrome: Efficacy of Probiotic Therapy for Rare Complication in Short Bowel Syndrome. J. Jpn. Soc. Pediatr. Surg. 2011,
47,76-81.

Sato, T.; Abe, T.; Tsuchiya, R.; Fujiwara, K.; Akashi, T.; Shinozawa, Y. A Case Treated by Three Laparotomies Within Two Years for
Multiple Diverticuloses of the Small Intestine. Nihon Kyukyu Igakukai Zasshi 2010, 21, 252-256. [CrossRef]

Tomohiko, Y.; Kinji, Y.; Kousaku, M.; Yoshihide, T.; Masaaki, H.; Katsunao, B. Late Recurrence of Midgut Volvulus After LADD’s
Procedure: Report of a Case. |. Jpn. Surg. Assoc. 2008, 69, 2900-2903.

Takuya, H.; Satoshi, A.; Takashi, S.; Isao, K.; Norishige, K.; Masaaki, M. A Case of a Mesenteric Desmoid Tumor That Recurred 20
Months After Surgery. J. Jpn. Surg. Assoc. 2008, 69, 1804-1808.

Toru, S.; Nobuhiro, T.; Hiroaki, H.; Takehide, A.; Matsuo, N.; Hiroshi, Y.; Kazuo, W. A Case of the Successful Surgical Treatment
for Gardner’s Syndrome Associated with the Recurrent Giant Desmoid Tumor. Jpn. J. Gastroenterol. Surg. 2005, 38, 1485-1489.
Kenji, K.; Koichi, O.; Masaru, F.; Yoshiaki, S.; Tsuneo, S.; Satoshi, K. A Case of an Ileus by Multiple Gastrointestinal Stromal
Tumors of the Small Intestine in Patient with Von Recklinghausen’s Disease. J. Jpn. Surg. Assoc. 2005, 66, 1362-1366.

Allan, P,; Lal, S. Intestinal Failure: A Review. F1000Research 2018, 7, 85. [CrossRef]

Dibb, M,; Teubner, A ; Theis, V,; Shaffer, ].; Lal, S. Review Article: The Management of Long-Term Parenteral Nutrition. Aliment.
Pharmacol. Ther. 2013, 37, 587-603. [CrossRef]

Fleischmann, C.; Scherag, A.; Adhikari, N.K.; Hartog, C.S.; Tsaganos, T.; Schlattmann, P.; Angus, D.C.; Reinhart, K. International
Forum of Acute Care Trialists. Assessment of Global Incidence and Mortality of Hospital-Treated Sepsis. Current Estimates and
Limitations. Am. |. Respir. Crit. Care Med. 2016, 193, 259-272. [CrossRef]

Li, Q.; Wang, C; Tang, C.; He, Q.; Zhao, X.; Li, N.; Li, J. Successful Treatment of Severe Sepsis and Diarrhea After Vagotomy
Utilizing Fecal Microbiota Transplantation: A Case Report. Crit. Care 2015, 19, 37. [CrossRef]

McFarland, L.V. Epidemiology, Risk Factors and Treatments for Antibiotic-Associated Diarrhea. Dig. Dis. 1998, 16, 292-307.
[CrossRef]


http://doi.org/10.3893/jjaam.21.252
http://doi.org/10.12688/f1000research.12493.1
http://doi.org/10.1111/apt.12209
http://doi.org/10.1164/rccm.201504-0781OC
http://doi.org/10.1186/s13054-015-0738-7
http://doi.org/10.1159/000016879

	Introduction 
	Case Presentation 
	Descriptive Review 
	Discussion 
	Conclusions 
	References

