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ABSTRACT

We present 3 sporadic cases of congenital left hand Acheiria, a rare
congenital defect. In one case (male), left hand Acheiriais associated with
left radial hemimelia, in the other 2 cases (both are females), thereis only
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congenital absence of left hand (Acheiria), with completely normal left

forearm & other 3 limbs.

The absence of any contributory family or drug history and the normal
chromosomal study in the 3 caseslead usto the belief that their occurrence

may belinked to environmental contamination.

To the best of our knowledge, there is dearth of informations on these
anomaliesin the literatures, & their management remains achallenge.
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INTRODUCTION

The congenital malformationsof upper limbsare
not avery frequent condition, for they affect lessthan
0.2% of born babies. Many of these maformationsare
not severe, haveaminor functiona impact and may be
surgicaly treated.

The embriologic development of the upper limb
takes placein the early stages, presenting acomplete
differentiation at week 7 of gestation¥, Usudly, if ma-
formation occurs, it may aready be present by thetime
themother confirmsher pregnancy.

There are many classificationsto categorizethe
variousformsof congenital amputation.

Accordingto thelnternational Federation of Soci-
etiesfor Surgery of the Hand¥ there are 7 groups of
maformations

-[falureof formation of parts,

- falureof differentiation (separation) of parts,
< Jduplication,

< overgronth,

< undergrowth,

- Jcongenital condtriction band syndrome,
-generdized skeletd dbnormadlities.

Madformationsof thefirst group resultin congenita
amputations, being the hand and theforearm the most
frequent affected. Accordingwith thelevel of malfor-
mation they are denominated as.

*  Amdia tota absenceof upper limb
*  Hemimédia absenceof forearm and hand.
*  Acheiria absenceof hand.
*  Adactilia: absence of metacarpusand phalanges
*  Aphdangia absenceof al phaanges.
A previouscommunication reported resultsof anepi-
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demiologica studyinFalujah, Iragwhichrevededvery
high levelsof cancer and infant mortality inthe period
2005-2010 together with astatistically significant per-
turbation of thebirth sex-ratio of those born from 2005.
Theauthors concluded that some genotoxic exposure
had occurred at the sametime asthe United States-led
attackson FdlujahinApril and November 200412,

Anattempt toinvestigatethe geneticfamilia causa-
tion of four individua casesof congenital anomay has
subsequently been made® the authors concluded that
inthese casestherewasnofamilia genetic basisand
that sporadic untargeted effects were responsible,
causeswhich they described as epigenetic.

It wasclearly of interest thento further examinethe
evidenceof increased infant mortaity and congenital con-
ditionsin Fdlujah and toinvestigatethe environment for
poss bleagentsthat may explaintheincreased incidence
of birth defectsand cancer rateincreases. Theenviron-
mental aspect of the problemwasstudiedin 2010 when
hair sampleanalysisof 52 el ementswascarried out on
theparentsof children diagnosed with congenitd anoma:
lies¥. Inaddition soil and water sampleswereandyzed.
Resultsindicated that man-madedightly enriched ura:
niumwaspresent in soil andinthehair of the parents,
with atrend of increasing concentration along the hair
strands back to 2005 but that no other genotoxic ele-
mentswere present which could explainthelevelsof can-
cer and congenital disease. Thequestionof theincidence
andtypesof congenital anomaiesremaing?.

Theninanother pilot study, the numbersof differ-
ent typesof congenital anomaly diagnosed in one of
threeclinicsat Fallujah Genera Hospital (FGH) over
an eleven month period in 2009-2010 have been re-
ported, It wasfound to be about 144/1000 live births
whichismuch higher than what wasreported in other
aressinlraq& it’s surrounding countries®,

Thisreport detailsthefindingsin 2 rare cases of
congenital left hand Acheiria, and radial hemimelia&
left hand acheiriaina3rd case.

CASE REPORTS

Case 1l

Afemal e patient, from Fallujah—Ameriya subdis-
trict, born by spontaneousvagina delivery on 6-4-2011,
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whose pregnancy and delivery were uneventful, was
presented to the neonatal care unit (NCU), in our hos-
pital with complete absence of her |eft hand (congeni-
tally amputated). SheistheSth childinthefamily, al of
the8 sblingsare normal ,the youngest onebeing 8 yrs
old and the patient istheonly child born after the year
2004, detailed history wastaken from the mother about
her pregnancy, therewasno chronic or febrileillness,
no history of epilepsy, no history of x.ray exposure, no
history of drug uselike anticonvul santsor any other
teratogenic drug. The anomaly didn’t diagnosed
prenataly, the mother & father are 39 years old and
thereisno history of consanguinity between them.

Therewasno prior history of such or other anomaly
inthefamily.

On examination; theleft hand was absent (figure
1), therewereonly reminants of fingers present onthe
on the end of the forearm. The left shoulder, elbow,
arm and forearm werenormal physicaly andfunction-
aly. Theother 3limbswerealso completely normal,
examination of head, neck, chest including the heart,
abdomen and pelvisal so reveal ed no abnormality.

Laboratory work up including complete blood
count, CRP, RBSwere normal.

Radiography showed absence of |eft carpal bones
and hand (figure 2) with normal forearm bones..

Case 2

Afemale patient delivered by spontaneousvagina
delivery after compl eting 40 weeks gestation on 26-5-
2011, thefamily livein Falujah—Nazzal district. She is
the 5th childinthefamily, the other siblingsare com-
pletely norma and healthy. Themother is36 yearsold,

Figurel
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shegavehistory of regular antenatal carevisits, her preg-
nancy was normal, she gave no history of any chronic
illnesslikehypertension, diabetisor epilepsy, no history
of any febrileillness, no history of x.ray exposure or
any drug use apart from tonics...she gave history of
having 3 miscarriages during theyears 2009 and 2010
(beforethe birth of thischild). Theanomaly was not
diagnosed prenataly. Thefather’s age is 50 years and
thereisno consanguinity between thetwo parents.
Thereisno previousfamily history of Acheiria.
On examination ; theleft hand isabsent from the
level of thewrist joint, theleft shoulder, elbow, arm &
forearm being completely normal in appearance and
function. (figure3) thecontralaterd upper limband both
lower limbsare normal. head, neck, chest (including
heart), abdomen and pel viswerenormal. Routinelabo-
ratory work up wasnormal. radiological examination
showed absence of |eft carpal boneand wrist, thera-
diusand ulnawere present and normd.(figure 4).

Figure3

Figure4

Case 3

Amale neonate born by cessarian section after 40
weeksgedtation, on 6-7-2011. HisfamilyliveinFalujah
— Saglaweya subdistrict. He is the 5th child in the fam-
ily, theolder 4 siblings being completely normal. the
mother is35 yearsold & have gestational hyperten-
sion, controlled by diet only, she gave history of hepa-
titisB virusinfection during pregnancy,thereisnohis-
tory diabetisor epilepsy, NnoTORCH infection, no his-
tory of x.ray exposureor drug use gpart fromfolicacid
medi cation during pregnancy. theanomaly wasnot di-
agnosed prenatal ultrasonographic examination. The
father’s age is 40 years old and the parents are 3rd
degreerelatives. Thereisno prior family history of
Acheriaor any other anomaly.

On examination; theneonatelookscompletely nor-
mal apart from total absence of theleft hand from the

Figure5
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level of thewrigt joint, and thereisreminant of fingersat
theend of theforearm (figure 5). The conta ateral up-
per l[imb and both lower limbsare completely normal...
head, neck, chest, heart, abdomen & pelvisare nor-
md.

Laboratory work up including CBC, CRP, RBS,
TSB werenormal, HBsAgwas—ve.

Radiologica examination showed absence of |eft
carpa bonesand hand, and a so absenceof left Radius
(Ieftradid hemimelia) (figure6).

Chromosomal study for the 3 caseswasdone and
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Figure6
revealed no abnormality (figures7,8,9)

DISCUSSION

Congenital absenceof thehand, Acheirig, isarare
defect occurringin 1:65 000 livebirths®. Itisaways
unilaterdl and dmaost dwayssporadic; reportsof Acheria
recurringinafamily aresparse. Familial occurrenceof
Acheiriaand forearm amputation has been recorded,
insibs® uncle and niece, uncle and nephew, andina
great grandmother and her great granddaughter™. It
have been reported also to be caused by the use of
Hydantoin anticonvul sant for trestment of maternd epi-
lepsy during pregnancy!®.

Inthisreport one of the patients (case 3) have ab-
senceof hisleft hand & radius(left Acheiria& radia
hemimdia)®. Radid hemimeliaisacongenita longitu-
dinal deficiency of theradiusbone of theforearm char-
acterized by partial or total absence of theradius. It
occursin 1/30,000-100,000 livebirths, andisdlightly
more common in malesthan in females (sex ratio of
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Figure7: Chromosomal study case 1

Figure8: Chromosomal study case2

Figure9: Chromosomal study case3

3:2), Radia hemimdiaishbilateral in 50% of casesand
theright sdeismore commonly involved than thel eft
(witharatio of 2:1). Approximately 5-10% of radial
hemimeiacasesarefamilia but theetiology remains
unknown®®. The deformitiesare believed to develop
early in pregnancy, between the 28th and 56th day of
gedtation.

Maternal drug use (cocaine, thalidomide or
valproate), compression of the uterusand vascular in-
jury have been suggested to play arolein theetiopatho-
genesisof thiscondition, but thesetheories have not
been proven. Diagnosisisbased on clinical examina-
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tionand X rays.

Radia hemimeliacan be detected by prenatal ul-
trasound scan at 20 weeks of gestation'®. Considering
that the number of livebirthsin our hospita duringthe
year 2011 was 7230, theincidence of Acheiriain our
hospital is4: 10.000 livebirthscompared to theoveral
incidenceof 1: 65.000 livebirths& theincidenceof ra-
dial hemimeliais0.5:1000 livebirthscompared to the
ioverdl incidenceof 1:30.000-100.000 livebirths.

Theunilateralismof hemimeliain case 3, havebeen
reported by many authorsto occur asmuch as 80 % of
hemimelia& confersbetter prognosisinterm of func-
tionality!’?. Radial hemimeliaisfrequently associated
with other congenital anomdiesor syndromes, includ-
ing chromosomal anomalies (trisomy 13, 18 and 21),
Holt-Oram syndrome, Roberts syndrome, Rothmund-
Thomson syndrome, thrombocytopenia-absent radius
(TAR) syndrome (inwhich characterigtically thethumb
ispresent), Townes-Brockssyndrome, VACTERL as-
soci ation and Fanconi anemid??.

Therewereno anomdiesdetected in our 3 patients
elsewhereinthebody apart fromAcheria, andAcheiria
& radid hemimdia(case3) by dinica examingtion, labo-
ratory and radiol ogical workup.

CONCLUSIONSAND RECOMM ENDA-
TIONS

The absence of contributory family and drug his-
tory, norma chromosomal study inthe 3 cases, in addi-
tion to the non-specific linkageto any environmental
factor lead usto the bdlief that thiscombination of ab-
normalitiesisof sporadic occurrence. These defects
could bedueto environmenta contaminantswhich are
known components of modern weaponry. Investiga-
tionsof meta contaminants, and e ucidation of thetypes
and body burden of meta's, combined with s multaneous
registry of the population’s reproductive history, will
alow theidentification of familiesat high risk and will
facilitate therapeutic measuresto remediate the dam-

ages.
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