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OPOOMNPQKTIKEZ ANQMAAIE2
1I2TOPIA

Soranus, 2° al. p.X: teptypadn Kot oVTLLETWITLON
KEKOLAU LUEVOU TIPWKTOU

Nétpoc o0 AywvnTng, 7° at. p.X : teplypadn Ko
QVTLLETWTITLON KEKOAULUEVOU TIPWKTOU

Galen, 1576: tepiypadn oblkTpwy, AVEAKTIIPWY LUWV
KOlL KOKKULYyQ

Cook, 1676: teplypadn Kot AVILLETWITILON ATENOLAC
opBoU Ko EMLoNpAvVon TNEG CNUOVTLKOTNTAC TNC
Sdiatpnong tou apkTnpa

Littre, 1710 Duret, 1793: BouBwvikn owypostdootouia

Holschneider & Hutson, Anorectal Malformations in Children, Springer, 2006



OPOOMNPQKTIKEZ ANQMAAIE2
1I2TOPIA

e Bell, 1787: meplypadrn Kol AVTLUETWITLION aTPNnoloc UE
TEPLVELKN TTPOCTIEAQC

e Mcleod, 1880: diamepitovaikn Ko eEPLVEIKN
NPOCTIEAQON

e Stephens, 1953: npoccyylon SLa TNC KOKKUYLKNC 080U,
ue éudaon otn dratripnon tov nfooplikou HVoc

e Santulli 1970, Louw 1971: Aemnttopepnc tasvounon
0pBOMPWKTIKWV AVWUOALWV

O. AiBaloyAou. Xelpoupyikn aVTIUETWITLON cuptyyiou tov opdou UE TO
OQUPOTTOLOYEVVITIKO CUCTNUA OTIC CUYYEVEIC 0pFOMPWKTIKEC avwuadieg A. AtatptBn
EKIA 1995
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* Stephens & Smith, 1984: Taéwvopnon Wingspread
* De Vries & Peiia, 1980
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Inter. Conference for the Development of Standards for
the Classification and Treatment of ARMs, 2005:




ENIAHMIOAOIIA

1:5000
1:2000 otnv Ivéia

OpOwkn atpnoia cuyvotepa pe 0. Down Kat o.
Cat Eye

1% miBavotnta o€ EMOUEVN KUNON
60% ayopla, cuvNOwc uPNAEC aTpNOLEC
64% ouVUTTAPXOVOEC AVWUAALEC



ENIAHMIOAOIIA

* 64% OUVUTIAPXOVCEC AVWUAALEC:
— 9-20% kapblayyetako (T. Fallot, VSD)

— 10-25% yaotpevtepko (atpnoia otcodayou,
12/Aov, peyakoAo)

— 5-40% omovOUALKNC 0TNANC UE QVWUAALEC ATIO TO
vwTlaio cwAnva (ouptyyopueiia)

— 21-61% oupoyevvntiko (KOM, ayeveoia vedpov,
kpupopxia, vrtoorntadiac, dikepoc kat dideAdoc
LATPO KAl aTpnaoia KOATTOU)

® Cuschieri A, EUROCAT Working Group: Descriptive Epidemiology of Isolated Anal Anomalies: A
Survey of 4.6 Million Birth in Europe. Am J Med Genet 2001

e Cuschieri A, EUROCAT Working Group: Anorectal anomalies associated with or as part of other
anomalies. Am J Med Genet 2002



Table 4. Syndrome-finder for rapid first orientation in syndromal categorization of multiple malformations associated with ARM. All syndromes that regu-
larly incorporate imperforate anes are listed, other about 50 syndromes that only occasionally are associated by ARM are not listed
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Abbreviations used in table 4:
ABAR. . Alrioventricular septal defect-blepharophimosis-anal and radial defects
Curranno ; Currarino-triad ; sacral agenesis-presacral mass-anorectal malformation
CEPI: Combined exocrine pancreatic insufficiency
TRAL : Thymic-renal-anal-lung dysplasia
OEIS ; Omphalocele-extrophy-imperforate anus-spinal defect
Joh. -Blizzard ; Johanson-blizzard-syndrome; nasal alar hypoplasia-hypothyroidism-pancreatic achylis-congenital deafness
PIV . Polydactyly-imperforate anus-vertebral anomalies
Opitz G; Hypertelorism-esophageal abnormality-hypospadia
Pall. -Hall Pallister-hall-syndrome ; hypothalamic hamartoblastoma-hypopituitadsm-imperforate anus-postaxial polydactyly-syndrome
BGS Baller-gerold-syndrome : craniosynostosis-radial aplasia-syndrome
FG: FG-syndrome ; mental retardation-imperforate anus-congenital hypotonia-pantialagenesis of corpus callosum
TBS: Townes-brock-syndrome : renal-ear-anal-radial-syndrome
Amelia x; Amelia x-linked ; amelia-facial cleft-absence ears nose-atresia ani
UMS . Ulnar-mammary-syndnome
VACTERL + H: VACTERL-hydrocephalos
WVACTERL + HX ; VACTERL-hydrocephalus, x-linked
CES; Cat-eye-syndrome ; chromosome 22 partial tetrasomy-iris coloboma-anal atresia-preauricular pits/tags-heart-renal
AA HPS inv, Anal atresia-hypospadia-penoscrotal inversion
ROCA,; ROCA-Wisdemann-syndrome ; growth/developmental retardation-ocular ptosis-cardiac defect-anal atresia
CMN ; Casamassima-Morton-Mance-syndrome ; spondylocostal dysostosis-anal atresia-urogenital anomalies

» World J Pediatr, Vol 1 No 1 - July 15, 2005

Berger, Goppl and Zachariou, Syndromology of anorectal malformations revisited; from patterns of associated
malformations to the recognition of syndromes. World J Pediatr 2005



AITIOAOIA

e AyvwaTH, TTOAUTIOPAYOVTLKN
e AUo epBpuoloyikec Bewpiec

— H kAaoowkn movu avadEPETAL OE AVWUOAN
QVATITUEN TOU 0UP0OoPOLKOL SLadpayuaToC Kol
ota Vo puAa.

— H o mpoodatn unobeon mou arnodidel Tig
0POOTPWKTLKEC AVWUAALEC O EAAELLLATA TNC
poxLaiac apapac Ko otnv anovoia tne onitoolag
QUOPIKAG MEUBPAVNG OTA TTPWLHA TNG EUPPUIKNG
avantuénc (4" — 6" edouada).



EMBPYOAOTIA

a.

Genlal = -l ilvo-veeial
Fold Seplum
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Fig. 26. Diagrammatic representation of human cloaca at 12-14 mm. stage. (a) Sagittal

section, and (b) coronal section. INote the downgrowth of the urorectal septum and ingrowth

of Rathke’s folds which divide the cloaca into umgem[al sinus ventrally and rectum dorsally.

At the same time the genital folds and anal tubercles develop into the external genitalia
and anal canal.

Louw, Malformations of the anus and rectum. S.A. Tydskrif Vir Geneeskunde, 1959



EMBPYOAOI'IA
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Copyright @2006 by The McGraw-Hill Campanies, Inc
All rights reserved,



EMBPYOAOIA
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EMBPYOAOTIA
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Embryologic basis of ARMs

a) Evolution of the cloaca at day 32.

b) (b, c) Subdivision of the cloaca and the beginning of formation of
the perineum at day 36 (b) and day 56

c) (c). 1 =allantois, 2 = cloacal membrane, 3 = cloaca, 4 = urorectal
septum, 5 = Rathke fold, 6 = Tourneux fold, 7 = primitive
urogenital sinus, 8 = anus, 9 = rectum, 10 = perineal area.



AITIOAOIA

Mpoyevvntikoi mapAyovtec Kivéuvou
e OLKOYEVELOKO LOTOPLKO
e NMupetoc (>38° C) 1° 3unvo KUNONC

e EkOeon TNC UNTEPQAC OTO EPYAOLAKO
neplBaArlov og Bropnxovika
KaBaploTika Kot SLAAUTEC

e Movidia (8;)

Research perspectives in the etiology of congenital anorectal malformations
using data of the International Consortium on Anorectal Malformations:
evidence for risk factors across different populations. Pediatr Surg Int (2010)



AITIOAOIA

Mpoyevvntikoi mapayovtec Kivéuvou
e [OVELC KATIVIOTEC

* YnepPapn pntepa

e MNayxvoapkn UNTEPQ

e AlafnTIKn uNTEPQ

Zwink et al. Parental risk factors and anorectal malformations: systematic
review and meta-analysis. Orphanet Journal of Rare Diseases 2011



KATATA=H OPOOTMNPQKTIKQON ANQMAAIQN
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Wingspread Classification of anorectal malformations. (Modified from Raffensperger
JG (ed). Swenson's Pediatric Surgery (5th ed). Norwalk CT: Appleton & Lange, 1990
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OPOONPQKTIKEZ ANQMAAIEZ APPENO2
Pena classification (1995):

Male Defects

o XopunA€C avWHAALES

— Nepuveikd oupiyyio (éxtorog '\ N 14
MPWKTOG)

— OpBooupnBpLko cuplyylo

e YYnAEg avwpaAie
— OpBomnpoatatiko cupiyyLo
— OpBokuoTiko cuplyylo
— Atpnaia opBou

A. Rectourethral prostatic fistula. B, Rectobladder neck fistula.



OPOOMNPQKTIKEZ ANQMAAIEZ APPENOZ
Pena classification (1995):

Female Defects

o XopunA€C avWHAALES

— MepLveiko cupiyylo
(EkTomog mMPwWKTOC)

e YYnAEC avwpUaALeS
— OpBomnpodouikod cupiyyLo
— OpBokoAmko cupiyylo
— Atpnota opBou

— Napapévouoa apapa | u
(KAOdKn) ! A. Low rectovaginal fistula. B, High Rectovaginal fistula. ;



2MANIEZ OPOONPQKTIKEZ ANQMAAIEZ
Pena classification (1995):

e 5% atpnoia opBou ywplc ouplyylo (cuvnBwc o. Down)
e 1% aAnOnc atpnoio opBou




0pOOMPWKTIKWV AVWHAALWV

Major clinical groups

Rare/regional variants

Krickenbeck 2005

AeOvn g tagvounon

Perineal (cutaneous) fistula

Rectourethral fistula
Bulbar
Prostatic
Rectovesical fistula
Vestibular fistula
Cloaca
No fistula
Anal stenosis

Pouch Colon

Rectal atresia/stenosis
Rectovaginal fistula
H type fistula

Others

AwgOvnc kataypadn twv
enepuBacewv npo¢ astoAdynon

Operative procedures

Associated conditions

Perineal operation

Anterior sagittal approach
Sacroperinal procedure

PSARP

Abdominosacroperi-

neal pull-through
Abdominoperineal pull-through
Laparoscopic-assisted pull-through

Sacral anomalies
Tethered cord



Possible locations of fistulas in males with ARMs according
to the Krickenbeck classification. (a) Low-type ARMs have an
external anocutaneous opening in the scrotum (1) or
perineum (2, 3). (b) Intermediate- and high-type ARMs extend
anteriorly to the base of the penis (1), the bulbar (2) or
prostatic (3) urethra, or the urinary bladder (4).



Possible locations of fistulas in females with ARMs according to
the Krickenbeck classification. (a) Low-type ARMs have an
external opening in the perineum (1) or vestibular area (2). (b)
Cloacal anomaly is a complex anatomic disorder that manifests
as a unique external perineal opening with a short (1) or long (2)
common canal for the genital, urinary, and digestive systemes.
Isolated rectovaginal fistulas are extremely rare and are
considered a variant of cloacal anomaly.



MeBodoAoyia a&éloAoynonc amoTEAEOUATWY
(nAwkia>3 eTwv xwpic Bepaneia)

1. Voluntary bowel movements yes/no

Feeling of urge
Capacity to verbalize
Hold the bowel movement

2. Soiling yes/no

Grade 1 Occasionally (once or twice per week)
Grade 2 Every day, no social problem
Grade 3 Constant, social problem

3. Constipation yes/no

Grade 1 Manageable by changes in diet
Grade 2 Requires laxatives
Grade 3 Resistant to diet and laxatives
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E€w okTnpac puc

e EMUuToAgic MUIKEC LVEC
* YIodOPLEC LUIKEC LVEC

e Evtw BaOn puikec veg (ouyxwvevovtal
LLE TO TtPOOOL0 TUNMa Tou NBoopBikou
LLOC, AELTOUpYWVTAC oaV pia povada)
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e AQYOVOKOKKUYLKOC MUC
* HBOKOKKUYLKOC UUC
e HBoopOKOC N evuBunPBLKOC HUC
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LYITENEIZ OPOONPOKTIKEEZ ANQMAAIEL

MYIKH AOMH THZ OPOOKYETEONPQKTIKHE NEPIOXHE
KATA DE VRIES, PENA

e Aegv un@pxel cagng SiIaxwpIoNog Twv SiIapopwVv HUKV

TNC NEPIOXNC

Napéxetal n EvTinwon evog CUVEXOUCS YPUUNWTOU HUOG
nou nopeuetal YUpw and to opes kai napaaAnia npog
auto, NPog Ta KAatw, HEXP! To Sépua

IXNPATIONOG HIaG HUIKIG Xxoavng pe 3 poipeg

H Gvw poipa tng anoteneital and Ttov aveakTipa pu

H gvSiGueon poipa and to puiké nAéyua

H kétw poipa and tov £Ew CPIYKTIPa TOU NPWKTOU



“Do not trust diagrams — trust the real thing”
Pena 1972




AIATNQ2TIKH NMPO2NMEAA2H




AIATNQ2TIKH MPO2MNEAAZH

* KAwKN €€€Taion YAOUTWYVY, TIEPLVEOU KoL EEW YEVVNTIKWV
OpYyaAvVWY

o Aktwoypadia mAayla Aekavng o€ npnvn B€on pe
KEKOLUEVA TAL LOYLA KOL G LOVON LLE OLKTLVOOKLEPO
QVTIKELMEVO TNC AVALUEVOUEVNC BEONC TOU TIPWKTOU
(neta 24 wpec)




AIATNQ2TIKH MPO2MNEAAZH

e MakpooKoTikn Kat Fevikn e€€taon Twv oupwv
yLa TtTapoucia pnKwviou

e EAey)OC ylOo. CUVOOEC OVWHUOALEC
— NemTOMEPNC KAWVLKN €€€TOION KOl TOTTOBETNON
PLVOYOOTPLKOU CwANva
— Kapbdrlohoyikn e€etaon pe US
— US omovOuAiknc otnAng Ko eykedpaiou
— MRI Aekavng, 22 Kol eykedpaAou

— US oupomouwntikov (35-50% udpokoAmoc oe
kKAoakn- mBavn anodppaén oupomoLnTLlkou)
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Napapevovoa apapa He VOPOKOATIO

Levitt & Pena, Anorectal malformations, Orphanet J Rare Disease, 2007



Algorithm for classifying ARMs on the basis of clinical and
imaging findings in the first days of life according to the
Krickenbeck classification

Newborn with ARM
Clinical evaluation

Plain Rx (thorax, spine and pelvis)
Cardiac US

Perineal, abdominal and pelvic US
Spine US

If urinary pathology VCI

If meconium in urine VCI — -
If vertebral, sacral or spinal cord anomalies spine MRI Clinical re-evaluation
at 48 h. of life
1 |
[ Males ] [ Females ]
|
) | < 1 1 » 1 "
Perineal fistula [ No visible fistula ] No visible fistula Unique external opening Visible fistula
. LOW TYPE ARM ) Meconium in vagina . LOW TYPE ARM |
I INT/HIGH TYPE ARM CLOACA
[ Perineal operation ] Meconium in urine No meconium in urine [Pruspectivc colmtomy] [ Perineal operation )
] Rectourethral fistula L
INT/HIGH TYPE ARM INT/HIGH TYPE ARM
"\ CU if not F'“-"“"-"‘lf‘1 VCU if not previously performed {_\'l'l 1f not |‘-‘.'c\1uu.~i)q‘
performed Prospective colostomy High-pressure colostography performed
* Pelvic MRI

LS

Spine MRI
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AE 4

BC

Normal ratio: E =0.74
AB

The transverse pubococcygeal plane
connects the upper border of the symphysis
pubis (P) with the os coccyx (C) and is the
most important reference in evaluation of
the pelvic musculature.



Table 2: Detailed classification of anorectal malformations (ARM)

Non-syndromic ARM  Non-syndremic ARM with fistula

Recto-perineal malformations

Non-syndromic ARM without fistula
Complex ARM

Syndromic ARM VACTERL (Vertebral anomalies, anal atresia,
cardiac malformations, tracheoesophageal
fistula, renal anomalies, and limb anomalies)
MURCS (Mullerian duct aplasia, renal aplasia,
and cervicothoracic somite dysplasia)

OFEIS (Omphalocele, exstrophy, imperforate
anus, and spinal defects)

Axial mesodermal dysplasia

Klippel-Feil syndrome

Sirenomelia-caudal regression

Trisomy 2|

Trisomy 13

Trisomy 18

Pallister-Killian syndrome

Cat-eye syndrome

Parental unidisomy |16

Deletion 22q! | syndrome (del22q11.2)
Currarino syndrome

Pallister-Hall syndrome

Townes-Brock syndrome

Ulnar-mammary syndrome

Okihiro syndrome

Rieger syndrome

Thanatephoric dwarfism

Hirschsprung disease

Feingold syndrome

Kabuki syndrome

Optitz BBB/G syndrome

Johanson-Blizzard syndrome
Spondylocostal dysostosis

Short rib — polydactyly syndrome
Baller-Gerold syndrome

Ciliopathies

Fraser syndrome

Lowe syndrome

Heterotaxia

FG syndrome

X-linked mental retardation

MIDAS syndrome

Christian syndrome

= Recto-urethral bulbar fistula

o Recto-urethral prostatic fistula
= Bladderneck fistula

= Recto-vestibular fistula

© Recte-vaginal fistula

= Cloacal malformation

Imperforate anus with recto-urethral
fistula

Imperforate anus in female

Imperforate anus without fistula

= Cloacal malformations with a short commaon channel (< 3 em)
o Cloacal malformations with a long commen channel (> 3 cm)
= H-shaped fistula (recto-vaginal)

o Rectal duplication




Table |: Classification of non-syndromic anorectal

malformadons (ARM)

Males

Recto-perineal fistula
Recto-urethral-bulbar fistula
Recto-urethral-prostatic fistula
Recto-bladderneck fistula
Imperforated anus without fistula
Complex and unusual defects

Females

Recto-perineal fistula

Recto-vestibular fistula

Cloaca with short common channel (< 3 cm)
Cloaca with long common channel (= 3 cm)
Imperforated anus without fistula

Complex and
unusual defects

Cloacal extrophy, covered cloacal extra

Posterior cloaca
Associated to presacral mass
Rectal atresia
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