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Abstract

Background Posterolateral or standard axillar incisions
for the pediatric thoracic surgery are occasionally associ-
ated with poor motor as well as cosmetic results, including
chest deformities and large surgical scars. A muscle spar-
ing axillar skin crease incision (MSASCI) was initially
proposed by Bianchi et al. (in J Pediatr Surg
33:1798-1800, 1998) followed by Kalman and Verebely
(in Eur J Pediatr Surg 12:226-229, 2002) resulting in sat-
isfactory cosmetics. However, they performed operations
through the third or fourth intercostals space (ICS), there-
fore the target organs were restricted in the upper two-
thirds of the thoracic cavity.

Patients and methods Thoracic surgeries were performed
using MSASCI in 27 patients (1-day to 9-year old). There
were ten patients with esophageal atresia, seven with
congenital cystic adenomatoid malformation, five with
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pulmonary sequestration, two with mediastinal neuroblas-
toma, two with right diaphragmatic hernia, and one with
pulmonary hypertension. A thoracotomy was performed
through the appropriate ICS (from third to eighth).
Results In all patients, the expected procedures, including
pulmonary lower lobectomy, were successfully performed
by MSASCI throughout the thoracic cavity. A good oper-
ational field was easily obtained in neonates and infants.
Most of the patients achieved excellent motor and aesthetic
outcomes.

Conclusions MSASCI may become the standard approach
for the thoracic surgery for small children.

Keywords Axillar skin crease - Thoracotomy -
Pulmonary lobectomy - Neonate - Infant

Introduction

Advances in antenatal diagnosis, surgical technique and
perioperative care have improved survival rate for neonatal
surgical diseases. The mortality rate has become less than
10% [1]. 1t is now important to consider the long-term good
“quality of life” (QOL) in neonatal surgical disease.
Therefore, surgeons have sought to establish procedures
that leave no scars, using the natural skin crease such as
axillar crease and umbilical crease [2-4].

Posterolateral or standard axillar incisions for the pedi-
atric thoracic surgery sometimes cause poor functional as
well as cosmetic results, including chest deformities (sco-
liosis, shoulder deformity, and winged scapula) and large
surgical scars. Muscle sparing axillar skin crease incision
(MSASCI) was initially proposed for neonates by Bianchi
et al. [5] in 1998, and then Kalman and Verebely [6]
extended this approach for children in 2002, thus resulting
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in a good postoperative cosmetic results. However, they
performed surgery through the third or fourth intercostals
space (ICS), therefore the performed operations were
restricted in the upper two-thirds of the thoracic cavity.

Patients and methods

Thoracic surgeries were performed using MSASCI in 27
patients (I-day to 9-year old) from December 2006 to
February 2011. There were ten patients with esophageal
atresia, seven with congenital cystic adenomatoid malfor-
mation, five with pulmonary sequestration, two with
mediastinal neuroblastoma, two with right diaphragmatic
hernia, and one with pulmonary hypertension. The per-
formed operations were 10 primary esophageal anastomo-
ses, 12 pulmonary lobectomies (including lower
lobectomies) or partial resections, 2 subtotal neuroblastoma
resections, 1 diaphragmatic repair, 1 pulmonary biopsy,
and 1 exploratory thoracotomy.

This study was performed, according to the Ethical
Guidelines for Clinical Research published by the Ministry
of Health, Labor, and Welfare of Japan on 30 July 2003
and complies with the Helsinki Declaration of 1975
(revised 1983). Regarding this retrospective study, properly
informed consent was obtained from the parents.

The patient was placed in the lateral position. The
uppermost arm was extended to about 130°, drawn for-
ward, and placed on an arm-rest. A pulse-oxymeter was
applied on hand of the extended arm.

A skin incision was made just on the axillar skin crease,
and the pectoralis major and latissimus dorsi muscles were
retracted superiorly and medially, respectively. Either of
these muscles could be partially incised in case. The inci-
sion was deepened and the axillary fat pad and lymph
nodes were pushed upward. The long thoracic nerve was
preserved in the posterior part of the wound (Fig. 1). The
anterior serratus muscle was split along its fibers just on the
targeted costa. The thoracic cavity was entered through the
appropriate ICS. The peripheral pulse was monitored by
the pulse-oxymeter of the extended arm avoid a circulatory
failure of the arm.

Thoracotomy for esophageal atresia was performed
through the fourth ICS and the upper and lower esophagus
was exposed via an extrapleural approach. After cutting
The azygos vein was cut and the Tracheoesophageal fistula
(TEF) was closed by 5-0 polydioxanon (PDS) transfixing
sutures and cut. Esophageal end-to-end anastomosis was
performed with one layer stitch sutures. Both lateral sides
were approximated using 5-0 PDS, and a transanastomotic
tube was inserted from the nose to the stomach through the
anastomosis. The anterior and the posterior aspects were
sutured with 6-0 PDS in stitch.
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One-lung ventilation was attempted in order to obtain
adequate operational field for pulmonary lower lobectomy
[7]. Briefly, bronchial blockade with a 4Fr or 5Fr Fogarty
embolectomy catheter was attempted in each case. Chil-
dren were initially intubated with a Fogarty embolectomy
catheter under direct laryngoscopy. Then, immediately, an
endotracheal tube was placed alongside the catheter in the
trachea. After securing the tube, a pediatric fiberoptic
bronchoscope (2.2 mm in diameter) was passed through to
set a Fogarty embolectomy catheter to the mainstem
bronchus. And then, bronchial blockade was performed
with its balloon inflated with an appropriate volume of
normal saline. Thoracotomy was done through the fifth or
sixth ICS, and then the lung was deflated. The pulmonary
arteries were ligated and cut and then the bronchus was cut
and closed with 5-0 PDS sutures. Finally, the pulmonary
vein was doubly ligated and cut, and the pulmonary liga-
ment was dissected.

One-lung ventilation was also performed for the pul-
monary sequestration. Thoracotomy was performed via the
seventh or eighth ICS in order to approach the abnormal
artery in pulmonary ligament at first. One-lung ventilation
allowed lower lobe to be easily lifted for the dissection of
pulmonary ligament and the ligation of abnormal artery.
This abnormal artery was ligated, before ligation of pul-
monary vein in order to avoid lung volume expansion.

A rolled vicryl sheet was inserted between the costa
during thoracic closure, in order to avoid bony adhesion in
some cases. Both the thoracic and subcutaneous tubes were
inserted through both ends of wound; therefore, no addi-
tional wounds were necessary for tubes.

Results

Thoracotomy was successfully done through from the third
and eighth ICS using MSASCI. All of the expected pro-
cedures, including pulmonary lower lobectomies, were
able to be performed adequately. A good operational field
was easily obtained in neonates and infants in comparison
to that in elder children. The incision was extended cau-
dally, about 1 cm in only one infant with pulmonary
sequestration. Two patients died due to the severe cardio-
pulmonary anomalies, and one patient with right dia-
phragmatic hernia showed recurrence and required reop-
eration using an abdominal approach. The other patient
with a right diaphragmatic hernia showed no right lung;
therefore, no procedure was performed (exploratory
thoracotomy).

Surgical complications included wound disruption in the
four cases and transient arm paralysis in the two cases. The
wound disruptions were treated by vacuum therapy and
healed about 1 week, and the transient arm paralysis
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Fig. 1 Operation schema for
MSASCI. M.LD lattismus
dorssi muscle, N.TL long
thoracic nerve, M.PM pectoralis
major muscle, M.SA serratus
anterior muscle, The numbers
are labeling in the individual
ribs.

Axillar skin crease incision

K

\

recovered spontaneously in a few weeks. All of the patients
showed uneventful postoperative course and achieved
excellent motor and aesthetic outcomes after 1 month. The
surgical scar was almost hidden by the axillar skin crease in

a year (Figs. 2, 3). So far, there have been no patients
showing thoracic deformity, in a relatively short-term fol-
low-up (no more than 4 years). The outcome of each
patient is shown in Table 1.

{Skin incision) (Lt. Upper lobectomy) (6 months after operation)
The 5t ICS

Fig. 2 Pre, intra, and postoperative appearance of Case 15. Congen-
ital cystic adenomatoid malformation in Lt. upper lobe. Lef skin
incision on the axillar crease. Middle Lt. upper lobectomy of lung was

performed through the fifth ICS at 1-month old. Righr operative
wound was almost hidden 6 months after operation
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{Skin incision)

{Rt. Lower lobectomy)

{2 months after operation)

The 6% ICS

Fig. 3 Pre, intra, and post operative appearance of Case 17.
Intralober lung pulmonary sequestration in Rt. lower lobe. Left skin
incision on the axillar crease. Middle Rt. lower lobectomy of lung was

Discussion

Axillary skin crease incision for thoracic surgery was ini-
tially reported by Atkinson as “peraxillary approach” for
dissection of the upper thoracic and stellate ganglia through
the second ICS in adult in 1949 [8]. Bianchi et al. [5]
reported using “high axillary skin crease, muscle-sparing
to right lateral thoracotomy” for children in 1998. They
operated on 29 neonates including 27 esophageal atresia
and two patent ductus arteriosus (PDA) through the third or
fourth ICS. Kalman and Verebely [6] also reported this
approach as “axillary skin crease incision” for thoracot-
omy of neonates and children in 2002. They performed 17
operations in neonates (8 esophageal atresia, 8 PDA, 1
CCAM) and 9 operations in children (3 neuroblastoma, 1
teratoma, 5 pulmonary operations including lobectomies)
through the third or fourth ICS. The oldest patient of this
report was a 15-year-old girl with a large teratoma from the
anterior mediastinum. They performed five pulmonary
operations including one biopsy for histiocytosis, one
marsupialization of an inflammatory cyst, one cystectomy
of a congenital cyst and two pulmonary resections for
bronchiectasia (one S2-3-4 trisegmentectomy on the left
side and one middle lobe lobectomy). They concluded that
it ensured unrestricted access to the upper two-thirds of the
thoracic cavity through the third or fourth ICS. They did
not perform any pulmonary lower lobectomies.

These reports indicate that the term MSASCI is appro-
priate. The approach was extended downward up to the
eighth ICS in the current series to perform the expected
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performed through the sixth ICS at 3-month old. Righr operative
wound was almost hidden 8 months after operation

procedures in all cases, including pulmonary lower lobec-
tomy and intralobular pulmonary sequestration. This
technique is feasible for almost all kinds of pediatric tho-
racic surgery from third to eighth ICS. The appropriate ICS
for thoracotomy depends on the target organ. For example,
the fourth ICS is used for esophageal atresia, the fifth ICS
is for standard pulmonary lobectomy, and the seventh or
eighth ICS for pulmonary sequestration. We experienced
technical difficulties in patch closure of right diaphrag-
matic hernia in one case. The medial margin of diaphrag-
matic defect was difficult to be exposed for suturing,
because liver and intestine interfered to the operation field.
Right diaphragmatic hernia might not be indication for
MSASCI from our restricted experience.

There were initially several complications, such as
wound disruption and transient arm paralysis. In 18 out of
the 27 patient, thoracotomy was performed below the
fourth ICS. The wound disruption occurred in four cases
(Cases 5, 7, 9 and 26). These four were operated through
fifth, fourth, sixth, and fifth ICS, respectively. Three out of
four cases underwent thoracotomy below the fourth ICS.
Therefore, downward hyperextension of skin by metal
retractor may cause wound disruption. In addition, the case
five was extremely premature infant and the modified
gestational age at operation was 40 weeks. Cases 7, 9 and
26 were operated in their neonatal period. And the three out
of these four cases showed cyanosis in perioperative period
due to their congenital heart disease and the subsequent
pulmonary hypertension. Therefore, hyperextension of the
skin as well as vulnerable factors of each child may cause
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Table 1 Summary of 27 pediatric patients performed thoracotomies with MSASCI

Case Sex Diagnosis Type or site Age at op. Operation Intercostal Complication Prognosis
space
| M EA Gross type A 1 year 3 month Esophageal EEA Rt. 4th Minor leakage Alive
intercostal
2 F EA Gross type C 2 days Esophageal EEA Rt. 4th Stenosis Alive
intercostal
3 M EA, AA, TAC Gross type C 1 day Esophageal EEA Rt. 4th None Alive
intercostal
4 F EA Gross type C 2 days Esophageal EEA Rt. 4th None Alive
intercostal
5 F EA, ELBWIPA  Gross type C 3 months Esophageal EEA Rt. Sth TEF recurrence wound Died”
stenosis intercostal disruption
6 F EA Gross type D 1 day Esophageal EEA Rt. 4th None Alive
intercostal
7 M EA, TA Gross type D 1 day Esophageal EEA Rt. 4th Wound disruption transient Died®
intercostal paralysis
8 F EA Gross type C 1 day Esophageal EEA Rt. 5th Stenosis Alive
intercostal
9 F EA Gross type C 1 day Esophageal EEA Rt. 6th Wound disruption Alive
intercostal
10 F EA Gross type C 1 day Esophageal EEA Rt. 4th None Alive
intercostal
11 M CCAM Rt. middle 8 months Partial resection Rt. 5th None Alive
lobe infercostal
12 M LPS Rt. Tower lobe 4 days LPS resection Rt. 5th None Alive
intercostal
13 F CCAM Lt. upper lobe [ month Partial resection Lt. 5th None Alive
intercostal
14 F LPS Lt. lower lobe 8 months LPS resection Lt. 8th None Alive
intercostal
15 M CCAM Lt. upper lobe 1 month Lt. upper lobectomy Lt. 5th Prneumnothorax Alive
intercostal
16 F CCAM Lt. lower lobe 4 months Lt. lower lobectomy Lt. 5th None Alive
intercostal
17 M LPS Rt. lower lobe 3 months Rt. lower lobectomy Rt. 6th None Alive
intercostal
18 F CTA with LPS Lt lower lobe 4 months Rt. lower lobectomy Rt. 6th Transient paralysis Alive
intercostal
19 M CCAM Lt. lower lobe 3 months Lt lower lobectomy Lt 6th None Alive
intercostal
20 M CCAM Rt. lower lobe 4 months Rt. lower lobectomy Rt. 5th None Alive
intercostal
21 M LPS Lt. lower lobe 7 months LPS resection Lt. 7th None Alive
intercostal
22 F CCAM Rt. lower lobe 4 months Rt. lower lobectomy Lt 5th None Alive
intercostal
23 M Mediastinal NB  Lt. upper lobe 6 years | month  Subtotal excision Lt. 4th None Alive
intercostal
24 F Mediastinal NB  Lt. upper lobe 9 years 4 months  Subtotal excision Lt 3th None Alive
Intercostal
25 M Pulmonary HT Lt upper lobe 5 years Biopsy Lt. 6th None Alive
11 months intercostal
26 M  Rt. CDH 5 days Repair Rt. 5th Wound disruption CDH Alive
intercostal recurrence
27 F Rt. CDH 5 days Exploratory Rt. 7th None Alive
Rt. lune thoracotomy intercostal
agenesis

EA esophageal atresia, AA anal atresia, TAC truncus arteriosus communis, ELBW extremely low birth weight infant, PA pulmonary artery, TA tricuspid atresia,
CCAM congenital cystic adenomatoid malformation, LPS lung pulmonary sequestration, CTA congenital tracheal atresia, NB neuroblastoma, CDH congenital
diaphragmatic hernia, A7 hypertension, £EA end to end anastomosis, TEF tracheoesophageal fistula

¢ Incision was extended caudally about [ em

¢ Two patients died due to the severe cardio-pulmonary anomalies
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the wound disruption. In order to prevent this complication,
a wound retractor XS has been currently applied to protect
the surgical wound. This instrument can prohibit skin and
subcutaneous tissue damage during surgery. Postoperative
subcutaneous negative-pressure drainage is also an effec-
tive for avoiding or treating wound disruption.

The transient arm paralysis occurred in the case 7 and
18. They were operated through the fourth ICS and the
sixth ICS, respectively. Therefore, the transient paralysis is
not considered to be related to the level of thoracotomy.
Actually, there were no complications in the patients
operated from the seventh to eighth ICS. Currently, a
pulse-oxymeter has been applied, on the hand, of the
extended arm for monitoring peripheral blood pulse and
saturation of oxygen. During operation blood pulse and
saturation of oxygen has been kept in normal range. Since
then, no patient has experienced transient arm paralysis.
Therefore, transient arm paralysis is considered to be
vascular origin caused by the hyperextension of arm or the
hyperextension of wound.

The surgical field is relatively small; therefore, there are
a few technical methods in order to overcome this disad-
vantage. One-lung ventilation is required for pulmonary
lower lobectomy during the dissection of the pulmonary
ligament and pulmonary vein. Furthermore, one-lung
ventilation provides adequate operative field in ligation of
the abnormal artery during surgery of pulmonary seques-
tration. One-lung ventilation has been technically feasible
in infant, using Fogarty embolectomy catheter [7]. He-
moclips facilitate the ligation of pulmonary arteries. The
proximal site is ligated by 3-0 or 4-0 silk suture and the
distal site is closed by a hemoclip, to provide sufficient
distance for a safe cut. A long and fine-tip needle holder
and forceps are required for dissection of the TEF and
anastomosis of the esophagus in esophageal atresia. Fine
monofilament absorbable 5-0 or 6-0 PDS with the two
needles in both ends are useful for full thickness stitch
suture using an inside-to-outside and inside-to-outside
manner.
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In conclusions, MSASCI for pediatric thoracic surgery
resulted in excellent motor and aesthetic outcomes.
MSASCI may become the standard approach for thoracic
surgery for the small children, especially for neonates and
infants.
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Abstract

Background and Aims: Chronic intestinal pseudo-obstruc-
tion (CIPO) is an intractable disease in which clinical symp-
toms of intestinal obstruction appear without mechanical
cause. No clear diagnostic criteria have been established;
therefore, we proposed diagnostic criteria to facilitate the
diagnosis of this rare disease and aim to evaluate their use-
fulness and validity. Materials and Methods: A question-
naire was sent to 378 institutions belonging to the Japanese
Society of Gastroenterology between December 2009 and
February 2010. We summarized the returned data and per-
formed a statistical analysis. Results: A total of 160 cases
were included, and 141 cases (88.1%) fulfilled the criterion of
disease duration of >6 months, 157 cases (98.1%) the criteri-
on of the clinical symptoms of abdominal pain and/or bloat-
ing and 154 cases (96.2%) fulfilled the criterion of imaging
findings. Eventually, 138 cases (86.3%) fulfilled all criteria.
Conclusions: The proposed diagnostic criteria were useful,

with a high sensitivity of 86.3% for Japanese patients. Im-
proved recognition of CIPO and practical use of the criteria
are desired. The criteria should be appropriately modified by
additional researchers to make them more practical and in-
ternationally applicable. Copyright © 2012 S. Karger AG, Basel

Introduction

Intestinal pseudo-obstruction (IPO), first reported by
Dudley et al. [1] in 1958, is a rare, serious digestive syn-
drome characterized by failure of the intestinal tract to
propel its contents appropriately, resulting in recurrent
clinical episodes of intestinal obstruction in the absence
of any mechanical cause [1-5]. Acute or chronic abdomi-
nal pain and distension are the most common symptoms.
Furthermore, nausea, vomiting, constipation and diar-
rhea are also seen at various frequencies. Based on the
pattern of onset, IPO is classified as acute or chronic. The
acute type, especially acute pseudo-obstruction of the
colorectum, is referred to as Ogilvie syndrome, which en-
compasses several colonic obstructive syndromes caused
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Table 1. Diagnostic criteria for CIPO proposed by the Research Group of the Ministry of Health, Labour and Welfare

Definition of CIPO

Chronic bowel obstruction not explained by structural abnormalities

Criteria for CIPO
Must include all of the following four points:

1. Onset of one or more symptoms of bowel obstruction’ at least 6 months prior to the diagnosis
2. One or both of the following for the previous 12 weeks

a.  Abdominal bloating
b.  Abdominal pain

3. Dilatation and/or ajr-fluid level of the intestine on abdominal X-ray, echo and/or CT imaging
4. No evidence of structural disease (by upper and lower gastrointestinal endoscopy, computed tomography, barium
enema, and small-bowel follow-through) that could explain the dilatation and/or air-fluid level of the intestine

Important notice

1. Congenital and/or onset at under 15 years of age must be excluded. Only adult onset is included
2. Surgical history, except surgery for CIPO, within the 6 months prior to the diagnosis must be excluded to rule out

Ogilvie syndrome

3. CIPO is defined at two levels: primary CIPO or secondary CIPO. Primary CIPO consists of three types: the myogenic
type, neurogenic type and idiopathic type. Secondary CIPO consists of two types: the $Sc type and the unclassified type

4. Family accumulation may exist

5. Neuropathy, such as problems with urination, may exist

6.  Some psychosocial disorder may be present

! Symptoms of bowel obstruction include: abdominal pain, nausea, vomiting, abdominal bloating, abdominal fullness, lack of gas

and/or passing gas.

by acute functional transit failure. It is speculated that
this syndrome is caused by collapse of the regulation of
autonomic nerves distributed in the colorectum. The
Ogilvie syndrome is secondary to various diseases and
has been mainly reported to occur after abdominal sur-
gery [6].

The chronic type of IPO is the so-called ‘CIPO’. Al-
though there are no specific laboratory findings, malab-
sorption due to bacterial overgrowth, anemia, hypocalce-
mia, hypolipidemia, folic acid deficiency, iron deficiency
and hypoalbuminemia are often observed in CIPO pa-
tients due to malnutrition [2-4]. CIPO may affect the en-
tire gut from the esophagus to the rectum in the broad
sense, but predominantly, the small intestine is affected.
CIPO can be categorized as primary or secondary [7]. Pri-
mary CIPO includes the myogenic, neurogenic, mesen-
chymopathic (arising from the dysfunction of the intersti-
tial cells of Cajal) and the mixed or unclassifiable type
(inflammation). Secondary CIPO includes a subtype that
is secondary to underlying diseases such as systemic scle-
rosis (85¢) or mitochondrial encephalomyopathy as well
as a subtype that is related to antipsychotic or antidepres-
sant drug use. The subtype of CIPO that is not associated
with any apparent underlying disease has been called
‘chronic idiopathic intestinal pseudo-obstruction’ (CIIP).

A Nationwide Epidemiologic Survey of
CIPO

At present, the diagnostic criteria for CIPO are not
well established. The Research Group for the Survey of
the Actual Conditions of Epidemiology, Diagnosis, and
Treatment of CIIP in Japan (chief investigator, Atsushi
Nakajima), Research Project for Overcoming Intractable
Disease, Health Labour Sciences Research Grant in the
fiscal year 2009, proposed Japanese diagnostic criteria for
CIPO in order to facilitate the diagnosis of this rare dis-
ease by the general physician. The criteria are composed
of four mandatory requirements and an important note
for the diagnosis, as shown in table 1. Recently, Iida et al.
[8] investigated the reported data of a total of 121 Japa-
nese CIPO cases between 1983 and 2009 and calculated
the sensitivity of the proposed diagnostic criteria, under
the assumption that the case reports used contained suf-
ficient information about each patient; therefore, all cas-
es were considered to be correctly diagnosed as having
CIPO. However, very little is still known about the patho-
physiology of CIPO and the status of CIPO patients in
Japan; therefore, we conducted an epidemiologic survey
to assess the present status of this rare disease in the Jap-
anese population following the investigation of previous
case reports. We investigated the recognition rate of the
disease in certified gastroenterology institutions as well
as its epidemiology, including the clinical symptoms and

Digestion 2012;86:12-19 13
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Table 2. Patient questionnaire sent to 378 institutions belonging to the JSGE

1. Patient information

Sex: Male Female

Age, years: <14 15-19  20-29 30-39  40-49  50-59  60-69  70-79 >80

II. Clinical presentations at first hospital visit

Abdominal pain for the previous 12 weeks: Yes No

Vomiting for the previous 12 weeks: Yes No

Abdominal bloating for the previous 12 weeks: Yes No

Dilatation of the bowels on radiological imagings: Yes No

Disease duration: More than 6 months Within 6 months

Type of CIPO: Primary Secondary

If secondary CIPO: Secondary to SSc Secondary to others

III. Treatment

Selected method of treatment: Diet Medication Surgery Others No treatment

Medication drugs: Mosapride! Erythromycin  Pantothenic acid Metoclopramide Sulpiride

(multiple answers allowed) Domperidone Daikenchuto?  Somatostatin analogue Kanamycin Metronidazole
Polymixin B Probiotics Itopride Calcium polycarbophil
Magnesium oxide Other laxatives Loperamide Albumin tannate
Dimethicone PPI H2RA Mucosal protective drugs

JSGE = Japanese Society of Gastroenterology; PPI = proton pump inhibitors.
! Mosapride is the 5-HT4 receptor agonist. ? Daikenchuto is a herbal medicine.

radiological imaging findings; then, we evaluated the va-
lidity and usefulness of the diagnostic criteria for CIPO
newly proposed by this research group.

Materials and Methods

A questionnaire was sent to 378 institutions belonging to the
Japanese Society of Gastroenterology between December 2009
and February 2010. At first, we enquired whether or not each of
the participating institutions was aware of CIPO as a disease en-
tity or had encountered patients with CIPO. While enquiring
about the institutions’ recognition of this disease, CIPO was de-
fined as a disease characterized by recurrent clinical episodes of
intestinal obstruction in the absence of mechanical obstruction,
as confirmed by clinical examinations, including radiological im-
aging and gastrointestinal endoscopy. The institutions that had
knowledge about the disease entity were asked to fill out the ques-
tionnaire, based on the premise that the gastrointestinal special-
ists in the institutions had certainly performed the aforemen-
tioned examinations to exclude mechanical obstruction and
made a correct diagnosis of CIPO. The details of the question-
naire are shown in table 2. Here, the term ‘dilatation of the bowels
on radiological imagings’ indicates not only dilatation of the
small intestine, but also of the colon. We decided to use the sim-
plistic term ‘the bowels” because of the following reasons: (1) our
intention in establishing these diagnostic criteria is to facilitate
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Table 3. Disease type of a total of 160 CIPO cases

Classification of CIPO Cases
Primary CIPO 117 (73.1)
Secondary CIPO 41 (25.6)
SSc 23 (56.1)
Non-SSc 18 (43.9)
DM 4(9.8)
MCTD 3(7.3)
SjS 1(2.4)
Amyloidosis 2 (4.9)
Others 8 (19.5)
Unknown 2(1.3)

Figures in parentheses are percentages. DM = Dermatomyosi-
tis; MCTD = mixed-connective tissue disease; SjS = Sjégren syn-
drome.

the diagnosis of CIPO by the general physician without any need
for complicated or specialized discussions, such as ‘which is the
dilated bowel, the small intestine or the colon?’; (2) the colon
should not be excluded, because special cases such as the colorec-
tal localized type (chronic colonic pseudo-obstruction (CCPO))
sometimes exist.
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Table 4. Clinical presentations at first hospital visit (a) and disease duration prior to the diagnosis (b) (n = 160)

a Clinical presentation

b Disease duration

Cases Cases
Yes No Unknown
Clinical symptoms Disease duration
Abdominal pain 107 (66.9) 53 (33.1) 0(0) >6 months 141 (88.1)
Vomiting 81 (50.6) 79 (49.4) 0(0) <6 months 16 (10.0)
Abdominal bloating 156 (97.5) 4(2.5) 0(0) Unknown 3(1.9)
Abdominal pain and/or bloating 157 (98.1) 3(1.9) 0(0)
Radiological imaging findings
Dilatation and/or air-fluid level of
the bowel 154 (96.2) 3(1.9) 3(1.9)

Figures in parentheses are percentages. Of the total CIPO cases, 138 (86.3%) fulfilled all the diagnostic criteria, including abdom-
inal pain and/or bloating, dilatation and/or air-fluid level of the bowel, as well as disease duration >6 months.

The closing date for the receipt of the questionnaire responses
was 19 February 2010. We aggregated the data on the type of CIPO
(primary or secondary), age at the time of the first hospital visit,
clinical symptoms, radiological imaging findings, duration of
disease and method of treatment in each patient and conducted a
statistical analysis.

Resulis

Recognition of CIPO and Experience with CIPO at

Each Institution

Overall, 216 (57.2%) of the 378 institutions responded
to our questionnaire, and of these, 200 (92.6%) were
aware of CIPO as a distinct disease entity and 103 (51.5%
of those aware of CIPO as a distinct disease entity) had
encountered cases of CIPO. None of the institutions that
were unaware of CIPO have encountered CIPO cases.
The number of cases was 0in 97 (48.5%), 1 in 52 (26.0%),
2in 17 (8.5%), 3 in 7 (3.5%), 4 in 1 (0.5%), 5 in 2 (1.0%),
6in 3 (1.5%), 7 in 2 (1.0%), 8 in 1 (0.5%), 10 in 2 (1.0%),
and 27 in 1 (0.5%) of the institutions. A total of 213 pa-
tients were accumulated from 103 institutions until 19
February 2010. Of the 213 patients, 53 for whom detailed
information (e.g., sex, clinical symptoms) was not avail-
able from the questionnaire were excluded. Eventually,
the data of a total of 160 patients were included in our
study.

Type of CIPO
Data analysis of the 160 cases revealed that 77 (48.1%)
were males and 83 (51.9%) were females. The type of

A Nationwide Epidemiologic Survey of
CIPO

CIPO was primary in 117 cases (73.1%), secondary in 41
cases (25.6%) and unknown in 2 cases (1.3%), as shown in
table 3. The underlying cause in the cases with secondary
CIPO was SScin 23 cases (56.1%) and non-SSc in 18 cas-
es (43.9%). Collagen diseases were prominent among the
non-SSc cases and included dermatomyositis in 4 cases
(9.8%), mixed connective tissue disease in 3 cases (7.3%)
and Sjogren syndrome in 1 case (2.4%). The other causes
of non-SSc CIPO were amyloidosis in 2 cases (4.9%) and
‘others’ in 8 cases (19.5%).

Age at the Time of First Hospital Visit

The majority of the patients of both sexes were in their
60s at the time of their first hospital visit (25.7% males,
24.1% females).

Clinical Symptoms

Our evaluation of the clinical symptoms in 160 cases
showed that abdominal bloating was the most common
symptom, recorded in 156 cases (97.5%), and that abdom-
inal pain and vomiting were relatively common symp-
toms, recorded in 107 (66.9 %) and 81 cases (50.6%), re-
spectively (table 4). Overall, 157 cases (98.1%) had at least
one of these two symptoms, which fulfilled the diagnos-
tic criterion 2.

Radiological Imaging Findings

In this survey, we defined positive imaging findings
as the presence of dilatation and/or air-fluid levels of the
bowels. Figure 1 shows a typical abdominal radiograph
of a CIPO patient with marked distention of the small

Digestion 2012;86:12-19 15
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Fig. 1. Abdominal radiograph: marked
distention of the intestine filled with a
large amount of intestinal gas.

Fig. 2. Abdominal CT: markedly dilated
intestinal loops and multiple air-fluid lev-
els are observed. A large amount of small-
intestinal gas occupies the greater part of
the abdomen.

intestine and a large amount of intestinal gas. Figure 2
shows a typical CT image of a CIPO case. Among the 160
patients, 154 (96.2%) had positive imaging findings and
3 (1.9%) showed no positive findings; the status with re-
gard to this finding was unknown in 3 cases (1.9%) (ta-
ble 4a). Thus, 154 of the 160 cases (96.2%) showed dila-
tation of the bowel loops and/or air-fluid levels of the
intestine on plain radiographs or CT images of the
abdomen, which is included as a positive diagnostic cri-
terion.

Duration of Disease

The number of patients with the criterion of disease
duration >6 months was 141 (88.1%), and 16 (10.0%) had
a disease duration <6 months; disease duration was un-
known in 3 cases (1.9%) (table 4b).

Selected Method of Treatment

Our summarization of the responses to the question-
naire, where multiple answers were allowed, in relation to
the selected method of treatment for each patient in the
total of 160 cases (table 5) showed that medical conserva-
tive (drug) therapy was the most commonly selected
treatment: it was selected in 135 cases (84.4%), dietin 107
cases (67.1%) and surgical treatment in 36 cases (22.5%).
A total of 46 cases (28.8%) were treated by other methods,
including home parenteral nutrition (intravenous hyper-
alimentation) in 33 cases (20.6%) and endoscopic intesti-
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Table 5. Selected method of treatment (n = 160)

Treatment Cases
Medication 135 (84.4)
Diet 107 (67.1)
Surgery 36 (22.5)
Others 46 (28.8)
Home parenteral nutrition 33 (20.6)
Endoscopic decompression 4(2.5)
Tleus tube placement 2(1.3)
Enema 1(0.6)
No treatment 1(0.6)

Figures in parentheses are percentages.

nal decompression, ileus tube placement and enema in a
few cases. One case (0.6%) received no treatment. The
most commonly used drugs were mosapride citrate (5-
HT4 receptor agonist), probiotics, Daikenchuto (herbal
medicine), magnesium oxide, and others. Antacids such
as proton pump inhibitors and H2 receptor antagonists
were sometimes used in the cases treated conservatively
(table 6).

As aresult, 138 patients fulfilled all the diagnostic cri-
teria, and the sensitivity of the proposed criteria for the
diagnosis of CIPO in Japanese patients was 86.3%.
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Table 6. Drugs used for treatment (n = 160)

Drugs Cases
Mosapride citrate! 101 (63.1)
Daikenchuto? 83 (51.9)
Magnesium oxide 69 (43.1)
Probiotics 62 (38.8)
Proton pump inhibitor 45(28.1)
Erythromycin 41 (25.6)
Pantothenic acid 36 (22.5)
Metoclopramide 34 (21.3)
Mucosal protective drugs 23 (14.4)
Domperidone 20 (12.5)
H2 receptor antagonist 19 (11.9)
Metronidazole 18 (11.3)
Itopride 16 (10.0)
Dimethicone 12 (7.5)
Calcium polycarbophil 11 (6.9)
Kanamycin 10 (6.3)
Somatostatin analogue 7 (4.4)
Loperamide 5(3.1)
Sulpiride 5(3.1)
Polymixin B 3(1.9)
Albumin tannate 3(1.9)
Other laxatives 45 (28.1)

Figures in parentheses are percentages.
! Mosapride is the 5-HT4 receptor agonist.
2 Daikenchuto is a herbal medicine.

Discussion

CIPO is a serious digestive disease characterized by
the disturbance of intestinal propulsive motility, which
results in clinical features mimicking mechanical ob-
struction, in the absence of any mechanical occlusion [1-
5]. Long-term outcomes are generally poor, with dis-
abling and potentially life-threatening complications de-
veloping at a high frequency over time [9]. The diagnosis
of CIPO is difficult and often delayed owing to the lack
of biological markers and the symptomatic overlap with
several other forms of digestive syndromes associated
with similar gut motor dysfunction but different natural
histories. The delay of correct diagnosis leads to repeated,
useless and potentially dangerous surgical procedures.

Whole-gut transit scintigraphy and antroduodenal
manometry are often performed in Western countries to
evaluate gastrointestinal motility disorders [2]. In 1999,
DiLorenzo [10] proposed an algorithm for the evaluation
of patients presenting with signs and symptoms sugges-
tive of pseudo-obstruction. According to this algorithm,

A Nationwide Epidemiologic Survey of
CIPC

diagnosis of CIPO requires exclusion of mechanical ob-
struction by an abdominal X-ray series and/or contrast
X-rays in patients with chronic signs and symptoms of
bowel obstruction, as well as exclusion of potentially
underlying causes of pseudo-obstruction. Manometory,
scintigraphy and exploratory surgery with full-thickness
biopsy are not absolutely necessary but may help confirm
the diagnosis. On the other hand, Lacy [11] has proposed
yet another diagnostic algorithm. For the diagnosis of
CIPO, patients should have had symptoms for at least 6
months, and a stepwise approach is used to make the di-
agnosis of CIPO, generally including laboratory studies,
radiological studies to exclude mechanical obstruction,
tests to measure the gastrointestinal transit time and, if
necessary, specialized tests of gastrointestinal motility,
such as esophageal and antroduodenal manometry. In
summary, previous algorithms emphasize that the diag-
nosis of CIPO requires at least chronic symptoms of bow-
el obstruction and exclusion of mechanical obstruction
and, if necessary, manometry and scintigraphy to con-
firm the diagnosis.

Full-thickness biopsy of the small bowel should be
performed in all patients with severe dysmotility of un-
known etiology who are scheduled to undergo surgery for
any reason, because of the potential to elucidate the
pathophysiology of CIPO. Adoption of this procedure has
revealed that neurogenic CIPO can be classified into two
major forms, including degenerative neuropathy with hy-
poganglionosis, characterized by evidence of damage
and/or marked reduction in the ganglion cells in the in-
testinal wall, and inflammatory neuropathy character-
ized by myenteric infiltration by inflammatory cells, and
that myogenic CIPO is characterized by fibrosis or vacu-
olization of the inner circular muscle and/or the longitu-
dinal muscle of the intestine [12-14]. Although full-
thickness biopsy may not be absolutely necessary, it is an
important procedure that helps to confirm the diagnosis
of CIPO.

As mentioned above, gastrointestinal motility func-
tion tests, including whole-gut transit scintigraphy and
manometry, and exploratory surgery with full-thickness
biopsy of the small bowel are important; however, they
are invasive in terms of patient tolerability. This is the
reason why we were prompted to develop diagnostic cri-
teria that would not necessitate the use of these special
examinations.

Although a few diagnostic algorithms have been re-
ported, no clear diagnostic criteria for CIPO have been
established. Iida et al. [8] revealed that it took an average
of >7 years from the initial symptoms before a correct
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diagnosis of CIPO could be established, and therefore,
emphasized the importance of a greater degree of aware-
ness of this disease among physicians and the necessity of
diagnostic criteria in order to shorten the period from the
initial symptoms to correct diagnosis. Hongo et al. [6],
who were co-researchers of the Survey Group, drafted in-
terim diagnostic criteria referring to several textbooks
and case reports. In addition, they discussed the useful-
ness of the interim diagnostic criteria with other collabo-
rators specialized in gastrointestinal motility disorders,
soliciting their opinions by e-mail, and laid down the pro-
posed diagnostic criteria as shown in table 1. In our study,
we investigated the clinical features of 160 patients and
examined the validity of the proposed diagnostic criteria
by calculating the diagnostic sensitivity. All the regis-
tered patients were diagnosed as CIPO based on the find-
ings on plain abdominal X-ray, CT imaging, gastrointes-
tinal endoscopy and, where necessary, barium enema and
small-bowel follow-through. None of the patients under-
went manometry, scintigraphy or exploratory surgery
with full-thickness biopsy. Of the 160 patients, 138 ful-
filled all the diagnostic criteria, and the sensitivity of the
proposed criteria for the diagnosis of CIPO in Japanese
patients was 86.3%. If the criteria included only No evi-
dence of structural disease’ (criterion 4) and ‘Showing at
least one of abdominal pain and abdominal bloating in
the previous 12 weeks’ (criterion 2), they would have
shown higher sensitivity, but lower specificity, because
patients with chronic constipation might be included as
false-positives. However, most of these false-positives
could be excluded based on criterion 1, i.e. ‘Onset of one
or more symptoms of bowel obstruction atleast 6 months
prior to the diagnosis’, and on criterion 3, i.e. ‘Dilatation
and/or air-fluid levels of the bowels on plain abdominal
X-ray, echo and/or CT images’.

The recognition rate of CIPO is not more than 92%,
even in specialized gastroenterology institutes in Japan,
which is not optimal. There seems to be an even poorer
recognition rate among physicians and surgeons who are
not specialized in gastroenterology. The recognition rate
of CIPO in foreign countries does not seem to be too sat-
isfactory either, given that no large-scale epidemiological
studies have been reported and no clear diagnostic crite-
ria for CIPO have been established. A greater awareness
of the clinical features of CIPO among physicians would
help limit unnecessary surgical procedures to the mini-
mum.

Both the proposed diagnostic criteria and the previ-
ously described diagnostic algorithms have their own ad-
vantages and limitations. Previously described diagnos-
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tic algorithms are superior in terms of allowing system-
atic differential diagnosis; however, they are difficult to
use for general physicians and need specialized invasive
examinations. On the other hand, our proposed diagnos-
tic criteria are superior to the previously described algo-
rithms in terms of the ease of use for the diagnosis of
CIPO by the general physician without specific examina-
tions, and also the ease of use in clinical practice; how-
ever, they are inferior to the previously described algo-
rithms in that they do not provide a stepwise diagnostic
approach or systematic differential diagnosis. New diag-
nostic algorithms are needed that can complement the
shortcomings of the proposed diagnostic criteria and can
be used in combination with them.

The main limitation of this study is the lack of a previ-
ous gold standard with which to compare the results, and
thelack of assessment of fulfillment of the criteria among
other gastrointestinal motility disorders. The most im-
portant aim of establishing diagnostic criteria is to short-
en the interval from the initial symptoms to correct diag-
nosis and referral to a specialist and to minimize the per-
formance rate of unnecessary surgical procedures.
Improved recognition of CIPO and practical use of the
diagnostic criteria are urgently desired. In addition, fur-
ther investigation is required to determine whether or not
the proposed diagnostic criteria might also show a high
sensitivity for patients in other countries. The proposed
diagnostic criteria should be appropriately modified by
consultation with additional researchers to make them
more practical and internationally applicable.
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Summary

Lymphocytic intestinal leiomyositis is a rare entity, which causes chronic intestinal pseudo-

obstruction (CIPO) in children. We present the first case of a2 boy who had pure red cell
anemia 1 year before onset. Prolonged ileus developed after gastroenteritis and the patient
was diagnosed using a biopsy of the intestinal wall. Findings from the present case indicate
that there are three important factors for accurate diagnosis: history of enteritis, positive
serum smooth muscle antibody, and lymphocyte infiltration with muscle destruction
in the muscularis propria in the intestinal wall. Earlier diagnosis and induction of
immunesuppressive therapy may be essential for a better outcome.

Keywords: Chronic intestinal pseudo-obstruction (CIPO), pseudo-obstruction, leiomyositis,

intestine

1. Introduction

Chronic intestinal pseudo-obstruction (CIPO) is a
rare intestinal dysmotility disorder characterized by
repetitive or continuous bowel obstruction without
mechanical causes (/-3). CIPO may be classified either
as primary or secondary. Secondary CIPO is classified
as a disease of gastrointestinal smooth muscle, nervous
system, endocrine system, metabolism, and others (2).
Smooth muscle fibers of the intestinal wall are affected
by connective tissue disorders, muscular dystrophies,
infiltrative disease, and mitochondrial myopathy.
Lymphocytic intestinal leiomyositis (LIL) in which
lymphocytic infiltration causes muscle degeneration
and fibrosis has been rarely reported in the literature
(3-8). We present a rare case of a boy with CIPO due
to T-lymphocytic intestinal leiomyositis (T-LIL).

*Address correspondence to:

Dr. Keiichi Uchida, Department of Gastrointestinal and
Pediatric Surgery, Mie University Graduate School of
Medicine, 2-174 Edobashi, Tsu, Mie 514-8507, Japan.
E-mail: ucchie@clin.medic.mie-u.ac.jp

He suffered from pure red cell anemia (PRCA) and
T-cell lymphocytosis 1 year before onset of T-LIL.
Prolonged ileus developed after a gastroenteritis
attack and accurate diagnosis was performed using
a histopathological immunostaining study of full-
thickness biopsies. We also review T-LIL cases in the
literature and discuss the pathogenesis of T-LIL.

2. Case report

A 2.5-year-old boy was diagnosed with PRCA and
T-cell lymphocytosis. A complete response was
obtained with steroid therapy. Steroids were ceased
1 year after the initial therapy. He was then admitted
to a hospital with diarrhea and abdominal distension
with symptoms of acute gastroenteritis. Laboratory
data demonstrated leukocytosis (white blood cell
count, 42,000/mm’) and mild elevation of C reactive
protein {CRP). Crohn's colitis was suspected and
5-ASA 60 mg/kg/d and prednisone 1 mg/kg/d were
started. However, any attempt of oral feeding resulted
in severe abdominal distention and vomiting due to
paralytic ileus. Complete response was not obtained
for 5 months; the patient was given prednisone Z
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mg/kg/d with administration of azathioprine 1 mg/
kg/d and tacrolimus (target trough: 10 ng/mL) and
total parenteral nutrition. Since abdominal symptoms
deteriorated after prednisone tapering, prednisone was
never discontinued. The patient was transferred to our
hospital for further examination. A plain abdominal X
ray film demonstrated a huge dilatation of the small
intestine with air fluid levels. Small bowel follow
through indicated no apparent stricture. No mechanical
cause of obstruction and normal mucosal findings
were observed by esophagogastroduodenoscopy,
colonoscopy, and double balloon enteroscopy. Mucosal
biopsy showed mild non-specific inflammation in ileal
and colonic mucosa. Laboratory data demonstrated no
abnormal findings in blood counts, biochemical studies,
CRP, and positive smooth muscle antibody.

We decided to perform laparotomy and a full-
thickness biopsy to confirm the suspicion of intestinal
disorder related to autoimmune disease because
the patient suffered from CIPO with a response to
prednisone and immunomodulators, and he had positive
smooth muscle antibody A. Laparotomy revealed a
huge dilated small intestine without the absence of
mechanical obstruction, Enterostomy was created for
intestinal decompression and irrigation. Full-thickness
biopsies were performed in multiple locations of the
small intestine and colon,

Histological findings (Figure 1) in the colon and
all small intestine specimens demonstrated massive
mononuclear infiltration and muscle fiber degeneration
in the muscularis propria and lamina muscularis
mucosae in the intestinal wall. Mononuclear cells
moderately infiltrated the mucosal and submucosal
layers. Ganglion cells in the submucosal and
myenteric plexuses were normal. Immunostaining of
a small intestine specimen predominantly showed T
lymphocytic inflammation consisting of T lymphocytes
(CD3, CD4, and CD8), monocytes and macrophages
(CD68), and activated white cells (CD45R0). B
lymphocytes (CD20, CD30) and NK cells (CD56)
were absent. The specimen was also characterized by
inflammatory targets that were not smooth muscles
of vessels, but they were the muscularis propria and
lamina muscularis mucosae in the intestinal wall. Based
on the histopathological and immunological findings,
the final diagnosis was confirmed as T-LIL.

Postoperatively, the patient began to orally ingest
food with regular decompression and irrigation through
enterostomy. However, he had intermittent episodes
of obstruction associated with intestinal bacterial
overgrowth. One year later, the pseudo-obstruction was
gradually resistant to treatments and he died from sepsis
due to bacterial translocation 1.5 years later.

3. Discussion

CIPQO is a rare, severe, disabling disorder characterized

Figure 1. Immunostaining of the biopsy samples. (A), Full-
thickness biopsy of the small intestine. Histological findings
show inflammation in the muscularis propria of the small
intestine. Intestinal mucosa and submucosa were mostly
normal. Ganglion cells in the submucosal and myenteric
plexuses were normal. Immunostaining of a biopsy sample
showed predominantly T lymphocytic inflammation consisting
of T lymphocytes (B, CD3; C, CD4; D, CD8). B lymphocytes
(E, CD20) are absent. (Original magnification 100x)

by repetitive episodes or continuous symptoms and
signs of bowel obstruction, including radiographic
documentation of a dilated bowel with air-fluid levels,
in the absence of a fixed, lumen-occlusive lesion
(2). CIPO may be classified as either congenital or
acquired (/,2). Acquired CIPO is classified according
to presumed underlying pathogenesis to facilitate an
organized approach to evaluation (9). Autoimmune
reactions to smooth muscle fibers or nerve plexuses
have also been reported as very rare causes of acquired
CIPO (7,10). CIPO due to true T-LIL, such as in the
present case, has only been reported in six cases of
specific histopathological findings by full-thickness
biopsy (4-8).

The clinical and histopathological characteristics
of this entity are summarized in Tables 1 and 2.
It is noteworthy that almost all patients have a
preexisting episode of gastroenteritis, and intestinal
ileus and abdominal distension occur. Anti-yersinia
pseudotuberculosis antibodies were detected in
one case (4). Molecular mimicry with infectious
agents resulting in the initiation of the autoimmune
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Table 1. Clinical characteristics in lymphocytic intestinal leiomyositis

Abnormal laboratory

Items Age/Sex Preexisting disease findings Treatment Progress
Case 1 (4) 6 mth/M  ns Anti-Yersinia Steroid 4 yr. follow, death
pseudotuberculosis
Case 2 (5) 1 yr/M ns SMA Steroid ns
Case 3 (5) 2.5 yr/F ns SMA Steroid ns
Case 4 (6) 2 yr./M AIH, SMA, ANCA, ANA Steroid, AZA, 3 yr. follow, TPN,
gastroenteritis Ciclosporin, enterostomy relapsing obstruction
Case 5 (7) S yr./F Enteritis SMA Steroid, AZA, FK 506 1.5 yr. follow,
relapsing obstruction
after steroid tapering
Case 6 (8) 16 yr./F Enteritis s Steroids, AZA, budesonide 2 yr. follow, normal oral diet
ourcase (2011) 3.5 yr/M PRCA, TCLC, SMA Steroid, AZA, budesonide, 1.5 yr. follow, death
enteritis FK 506, enterostomy

mth., month; yr., year; M, male; F, female; AIH, autoimmune hepatitis; ns, not specified; PRCA, pure red cell aplasia; TCLC, T cell
lymphocytosis and cytopenia; SMA, smooth muscle antibody; ANCA, anti-neutrophil cytoplasmic antibody; ANA, antinuclear antibody; AZA,

azathioprine; FK506, tacrolimus; TPN, total parenteral nutrition.

Table 2. Pathological characteristics in lymphocytic intestinal leiomyositis

Histopathological findings of small intestine

Items Affected
digestive Organ MSM LPM MP NP

Case 1 (4) Small intestine Atrophic ns Mono infil, degeneration, fibrosis

Case 2 (5) Small/large intestine ns ns Severe T-lym infil, degeneration, fibrosis ~ Intact
Case 3 (5) Small/large intestine s s Severe T-lym infil, degeneration, fibrosis ~ Intact
Case 4 (0) Ileum, large intestine  Mild inflammation Moderate T-lym infil ~ Severe T-lym infil, degeneration Intact
Case 5 (7) Small/large intestine Moderate T-lym infil Moderate T-lym infil ~ Severe T-lym infil, degeneration Intact
Case 6 (8) Small intestine Intact Intact T-lym infil, fibrosis, degeneration Intact
our case (2011)  Small/large intestine Mild T-lym infil Moderate T-lym infil,  Severe T-lym infil, degeneration, fibrosis ~ Intact

degeneration

MSM, mucosa and submucosa; LPM, lamina propria mucosae; MP, muscularis propria; NP, nerve plexus; ns, not specified; Mono infil, monocyte

infiltration; T-Lym infil, T-lymphocytic infiltration.

inflammatory process has been previously suggested for
other gastrointestinal autoimmune disorders (6,77,12).
Myositis is associated with circulating autoantibodies
directed against smooth muscle cells with or without
nonspecific antibodies to nuclear antigens and
neutrophil cytoplasmic antigens.

Diagnosis of LIL was performed by full-thickness
biopsy of the small and large intestines. Mucosal
and submucosal biopsy through endoscopy never
results in a definite diagnosis. Severe T-lymphocyte
inflammation is found in the muscularis propria, and
there is no significant inflammation in the mucosal
and submucosal layers. Although the pathogenesis
and mechanism of LIL remain unclear, autoreactive
cross-reactivity between pathogens and T-lymphocytes
with smooth muscle fibers of the intestinal wall
may cause a reaction. However, it is unknown why
smooth muscle fibers of vessels are completely intact,
while the muscularis propria of the intestinal wall is
affected.

In this series, two patients had autoimmune disease
as a preexisting disease: autoimmune hepatitis (ATH,
case 4) and PRCA (our case). Several diseases such
as type [ diabetes, Addison's disease, and autoimmune
thyroiditis are closely associated with AIH in children.
In case 4, autoreactive T-lymphocytes promoted the

development of LIL under immunosuppressive therapy
for ATH (6).

PRCA has been associated with a variety of clinical
disorders, and various autoimmune mechanisms have
been described to account for red cell suppression because
of its frequent association with thymoma and successful
responses to thymectomy and immunosuppressive
agents (13). Generally, the pathogenesis of PRCA is
considered to be due to the expansion of B-lymphocytes
producing immunoglobulins (IGs), which suppresses
erythropoiesis, and IGs are thought to be antibodies
against erythropoietin or erythroblasts (/4). However,
another report demonstrated that suppressor/cytotoxic
T-lymphocytes can inhibit erythropoiesis (/5).
Recent evidence using gene rearrangement studies
has indicated that PRCA with T-lymphocytosis is a
clonal chronic T cell lymphoproliferative disorder in
which the T cells suppress erythropoiesis (/6). This
disorder has a unique feature of T cell lymphocytosis.
The present case had PRCA with T cell lymphocytosis
as preexisting disorders of LIL. Additionally, an
autoimmune inflammatory reaction, mainly on the
muscularis propria in the intestinal wall, was shown by
T lymphocytic inflammation using immunostaining.
The present case is considered to be the first case
of T-LIL with preexisting PRCA. Katabami et al.
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(17) reported an adult female case with polymyositis
associated with thymoma who subsequently developed
PRCA. They considered that cytotoxic T cells may play
an important role in the pathogenesis of polymyositis
and PRCA.

Immunosuppressive therapies including steroids and
immunomodulators are recommended and they were
performed in previous reports. The patient's clinical
course is eventful and their quality of life is deteriorated
by recurrent relapsing, paralytic ileus, insufficient oral
intake, intestinal infections, complications of fluid
therapy, and prolonged hospitalizations. Abdominal
distension and vomiting recurred after prednisone
withdrawal in our case, which is similar to other
cases. Oton ef al. recommended AZA and budesonide
while tapering off conventional steroids, if the clinical
response continues, to avoid steroid complications (§).

Uncontrolled inflammation induces degenerative,
atrophic, and fibrotic changes in smooth muscle fibers
in the intestinal wall. In case I, histopathological
findings demonstrated a diminished nerve plexus
together with mononuclear infiltration, muscle
degeneration, and fibrosis proliferation in the
muscularis propria. Impairment of the myenteric
plexuses is explained as the final histopathological
findings (4). These seven previous cases and our
reports may have consisted of different phenotypes of
LIL between the early and end stages. Ruuska e al.
(7) described that disease progress may be prevented
resulting in end-stage intestinal motility failure, if
immunosuppressive treatments are used aggressively
early in the course of illness.

Prognosis of CIPO is generally poor. Generally,
liver disease and sepsis due to bacterial overgrowth and
complications of TPN are the most common causes of
death in CIPO (/8). Bacterial overgrowth often causes
malabsorption and may be associated with increased
mucosal permeability and bacterial translocation across
the bowel (19-21). In the present case, uncontrolled
CIPO due to LIL easily caused bacterial overgrowth
under immunosuppressive conditions.

Clinicians should be aware of lymphatic intestinal
leiomyositis for the differential diagnosis of CIPO.
Three important factors for accurate diagnosis are a
history of enteritis, positive serum smooth muscle
antibody, and T-cell infiltration in the muscularis
propria in intestinal full-thickness biopsies. Earlier
diagnosis and induction of immunosuppressive therapy
may be essential for a better outcome.
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