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Diagnostic Modalities to Avoid Unnecessary Colostomy for Anorectal Malformations
Without Perineal Fistula

Satoshi Matsuda', Toshihiro Muraji', Toshihiro Yanai', Misako Hirai',
Hajime Kawakami', Naoya Sakamoto', Hideaki Nakajima®, and Nobuyoshi Asai®

! Department of Pediatric Surgery, Ibaraki Children’s Hospital

? Department of Ultrasowic Echographic Room, Ibaraki Children’s Hospital

Purpose: Patients with low-type anorectal malformations
(ARMs) underwent one-stage anorectoplasty. Patients with
intermediate and high types should undergo colostomy
during their neonate periods. The purpose of this study is
to identify the proper procedures and modalities of image
diagnosis, to determine the type of ARM, and avoid unnec-
essary colostomy.

Methods: We retrospectively reviewed the medical
records of 18 patients who had ARMs without perineal
fistula in the last 10 years. The efficacy of imaging diagnosis
and validity of colostomy were investigated.

Key words: anorectal malformations, invertography, ultra-
sonography
Correspondence to: Satoshi Matsuda, Department of Pediatric Surgery,
Tbaraki Children’s Hospital, 3-3-1, Futabadai, Mito City, Ibaraki, 311-
4151 JAPAN

Resuiis: In 16 of the 18 patients without perineal fistula,
the type of ARM was determined by invertography and only
75% of them were diagnosed correctly. Two patients with
the low type without perineal fistula were misdiagnosed as
having intermediate and high types by invertography. One
of them underwent unnecessary colostomy. The other one
was diagnosed accurately as having the low type without
fistula by ultrasonography and underwent one-stage ano-
rectoplasty, and unnecessary colostomy was avoided.

Conclusions: The existence of perineal fistula in patients
with ARMs is a good clue of low-type anomaly, and colostomy
was obviously avoidable in almost all cases. Whereas in male
patients without perineal fistula, invertography is unreliable
for delineating the precise level, there is some possibility
that ultrasonography is more effective in delineating the
precise level, thereby avoiding unnecessary colostomy.
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Deterioration of autoimmune condition associated with repeated
injection of dextranomer/hyaluronic acid copolymer: A case report
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A 6-year-old girl underwent ureterocystoneostomy (UCN) because of left flank pain due to delayed onset
of ureteral stenosis one and a half years after endoscopic dextranomer/hyaluronic acid copolymer
(Deflux) injection for the treatment of vesicoureteral reflux (VUR). Histopathological examination indi-
cated chronic inflammation with abundant eosinophils characteristic of a reaction to Deflux, Several
autoimmune diseases developed during the treatment for ureteral stenosis. First, 2 weeks prior to the

onset of left flank pain, she was diagnosed as having systemic lupus erythematosus. Finally, she died of

Key words:
Vesicoureteral reflux
Ureteral obstruction
Deflux

pulmonary hemorrhage due to thrombotic thrombocytopenic purpura 4 months after UCN. The fatal
outcome in this case was suspected to be caused by autoimmune syndrome induced by adjuvants, which
in this case was the hyaluronic acid polymer injected into the ureteric orifice for the treatment of VUR.

© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons,org/licenses/by-nc-nd/4.0f).

Dextranomer/hyaluronic acid copolymer (Deflux) injection is a
minimally invasive procedure for the treatment of vesicoureteral
reflux (VUR) [ 1], and some reports on the treatment of primary VUR
with Deflux injection described cure rates of approximately 85% after
a single injection {2]. This procedure was adopted by the Ministry of
Health and Labor and was covered by insurance in Japan from 2010,
achieving excellent outcome comparable to those in other countries.
A ureteral obstruction that develops in 0.6—0.7% of patients after
Deflux injection, typically occurs in the early postoperative period
[1,3—5]. We encountered a female patient who developed delayed
onset of ureteral stenosis after repeated Deflux injection simulta-
neously developed autoimmune disease, and she died of pulmonary
hemorrhage due to thrombotic thrombocytopenic purpura. Since
this case is compatible with a new concept “Autoimmune inflam-
matory syndrome induced by adjuvants (ASIA)", a possible correla-
tion between and autoimmune diseases is discussed.

1. Case report

A 6-year-old girl was transferred to our institution because of
repeated episodes of febrile urinary tract infection (UTI). A voiding

* Corresponding author. Department of Pediatric Surgery, Ibaraki Children’s
Hospital, 3-3-1 Futabadai, Mito, Ibaraki 311-4145, Japan. Tel.: +81 29 254 1151;
fax: +81 29 254 2382.

E-mail address: kdsuda®@juntendo.acjp (K Suda).

cystourethrogram demonstrated bilateral VUR of grade 2. Endoscopic
injection of Deflux was administered to treat VUR (volume of injec-
tion: 0.4 mL, left and right). However, left VUR of grade 2 persisted for
3 months. A second injection of Deflux (0.4 mL) for left VUR was then
administered, after which she remained well for 18 months, when she
presented with left flank pain. Ultrasonography showed left hydro-
nephrosis and hydroureter along with a bulky lesion around the left
ureteric orifice (Fig. 1a). Mercaptoacetyltriglycine 3 scintigraphy
showed partial obstruction of the left ureteric orifice. Cystoscopy
demonstrated that the mucosa around the left ureteric orifice was
bulky and swollen. A ureteric stent was placed during cystoscopy in
the left ureter through the stenotic orifice (Fig. 1b).

Two weeks prior to the onset of left flank pain, she complained
of swelling and pain in the cervical lymph nodes, erythema on both
cheeks, and Raynaud phenomenon. Laboratory test results,
including positive antinuclear antibody (speckled pattern, titer
1:1280) and low hemolytic activity at 18.9 U/mL measured by 50%
hemolytic unit of complement (CH50), were all compatible with
systemic lupus erythematosus. We considered the pre-existing
autoimmune disease to have caused stenosis of the left ureteric
orifice. Thus, we performed ureterocystoneostomy (UCN) on both
sides 2 months after ureteric stent placement, considering the risk
of a similar stenosis at the right ureteric orifice. Histopathological
examination of the resected specimen of the left stenotic ureter
showed granulation tissue, giant cell hyperplasia and abundant
infiltration of eosinophils and lymphocytes (Fig. 2a, b).

2213-5766/© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (hitp://creativecommons.orgflicenses/by-nc-nd/4.0/).
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Fig. 1. a) Ultrasonography shows the bulky lesion around the left ureteric orifice (arrow). b) Cystoscopy shows the bulky and swollen mucosa around the left ureteric orifice.

The ureteric stent was removed 2 months after UCN without re-
obstruction or UTL At that time, however, she was diagnosed as
having Evans syndrome, a combination of autoimmune hemolytic
anemia and idiopathic thrombocytopenic purpura. In spite of
treatment with steroid and gamma-globulin, she developed
thrombotic thrombocytopenic purpura (TTP), which led to fatal
pulmonary hemorrhage 4 months after UCN. Autopsy showed
extensive alveolar hemorrhage and systemic platelet thrombosis in
the peripheral arteries. No recurrence of stenosis in the urinary
tract system was noted.

2. Discussion

The case reported here raises the concern of whether repeated
hyaluronic acid injection influenced the development of autoim-
mune diseases. Autoimmune inflammatory syndrome induced by
adjuvants (ASIA) is a new concept first reported in 2011. According
to this concept, systemic inflammation and autoimmune diseases
may develop with delayed onset following exposure to biomaterial
used in plastic surgery, such as silicone in breast implants [6]. Hy-
aluronic acid was also identified as such a biomaterial {7}. The ASIA
diagnostic criteria include repeated injection and identification of
biomaterial substance, positive laboratory tests, local chronic
inflammation, systemic symptoms (i.e., fever, fatigue, vasculitis,
Raynaud phenomenon, joint pain, lymphadenopathy with pain),
development of autoimmune disease (including collagen disease),
relief of local inflammation by the removal of the biomaterial, and
presence of specific HLA (i.e. DR81, DQ81) [6]. The risk factors for

ASIA include history of autoimmune reaction to bioimplant; history
of autoimmune disease; allergic constitution and history of atopy;
and hereditary factors or family history for autoimmunity {&]. Our
case findings were compatible with the criteria and risk factors for
ASIA. Therefore, we assumed that her series of autoimmune re-
actions were triggered by Deflux injection, even though this auto-
immune reaction due to hyaluronic acid is an extremely rare
condition. Pulmonary hemorrhage is often a fatal complication in
TTP, which occurred in this case.

Bulky and swollen ureteric orifice seen on histopathological
examination is a chronic inflammatory reaction to hyaluronic acid,
which is compatible with ASIA and also delayed onset ureteral

which included granulation tissue giant cell hyperplasia, macro-
phages, and infiltration of B and T cell lymphocytes, are in agree-
ment with our findings of immunoreactivity in the biopsy
specimen.

After UCN, we assumed that the autoimmune reaction to Deflux
injection triggered stenosis of the left ureteric orifice and chronic
inflammation. However, we found that our case findings are com-
parable to those indicative of ASIA. Therefore, the risks of delayed
systemic inflammatory reaction development and autoimmune
disease should be considered after injection of Deflux, especially in
cases of repeated procedures. Moreover, Deflux injection for VUR
should be carefully used in patients with a history of autoimmune
disease, although such conditions are limited to the pediatric
population. Adequate understanding about development of ASIA is
necessary for patients with an allergic constitution or a family

Fig. 2. a) Histopathological examination of the resected specimen of the left stenotic ureter shows granulation tissue, giant cell hyperplasia (arrow) and component of hyaluronic

acid copolymer (arrowheads). b} Infiltration of eosinophils and lymphocytes is seen.
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history of autoimmune disease when Deflux injection is indicated.
We suggest that hyaluronic acid be removed immediately to stop
continuous inflammation and development of ASIA if ureteral ste-
nosis or obstruction occurs.

3. Conclusion

We report a case of ASIA associated with a continuous chronic
inflammation of the left ureteric orifice caused by repeated Deflux
injections. We recommend to carefully assess a medical history of
an allergic constitution or a family history of an autoimmune dis-
ease when to repeat the Deflux injection.

Conflicts of interest
None.
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Abstract

Background To identify the current clinical features in
diagnosis and treatment for immaturity of ganglia (IG) in
Japan, we retrospectively analyzed data for patients with
IG from the nationwide surveys in Japan. This survey was
performed by Japanese Study Group of allied disorders of
Hirschsprung’s disease (ADHD).

Methods 1In primary research, data on totally 355 cases of
ADHD were collected for 10 years (2001-2010). Fif-
teen patients were IG. All IG patients were confirmed by
pathological examination. In secondary research, detail
questionnaires were sent and collected.

Results Male/female ratio was 9/6 and mean birth weight
was 2474 g. All cases (100 %) were onset in neonatal
period. Primary symptoms were abdominal distention
(86.7 %), vomiting (53.3 %), and late egestion of meco-
nium (26.7 %). An abnormal distention of intestine was
recognized in 86.7 % on X-ray, and microcolon was rec-
ognized in 58.3 % on contrast enema. Caliber change was
recognized in 58.3 % on laparotomy. An enterostomy was
made in 13 patients (86.7 %), and an ileostomy was made
in 69.2 %. Pathological diagnosis was performed in 100 %.
Enterostomy was closed in 100 %.
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Conclusions Totally, 15 definitive cases of IG in 10 years
were collected and analyzed. All cases were onset in the
neonatal period and almost all underwent enterostomy, but
no mortalities occurred.
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Introduction

Allied disorders of Hirschsprung’s disease (ADHD) has
been understood as the concept of intestinal hypoperistal-
sis, in spite of the presence of ganglion cells in rectum [1—
4]. In 1997, Puri proposed that “Variant Hirschsprung’s
disease” (VHD) is a more appropriate description and that
VHD includes eight disorders: intestinal neuronal dysplasia
(IND), intestinal ganglioneuromatosis, hypoganglionosis
(Hg), immature ganglia, the absence of the argyrophil
plexus, internal anal sphincter achalasia (IASA), smooth
muscle cell abnormalities, perinuclear vacuolation, and
megacystis microcolon intestinal hypoperistalsis syndrome
(MMIHS). The former four disorders are considered to be
associated with abnormal ganglia, while the latter four
disorders are considered to occur in patients with normal
ganglia. We therefore decided to use the term ADHD,
because Holschneider and Puri have used this term in their
book Hirschsprung’s Disease and allied Disorders [1].
ADHD was defined as the disease presenting similar
symptom of Hirschsprung’s disease (HD) despite the
existence of intestinal ganglion cells. The main point was
that the various disease patterns were essentially deter-
mined by their underlying pathology. ADHD was classified
into two categories based on the histological findings: those
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