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Abstract

Background: Neonatal male circumcision is the most common procedure performed
on paediatric patients (Simpson et al., 2014) and one of the most common surgical
procedures in the world (American Academy of Pediatrics, 2012).

Methods: A search was conducted for articles about complications arising from male
circumcision surgeries by entering the term ‘male circumcision’ into PubMed on June
16, 2020. Six thousand six hundred forty-one articles published from 1945 to 2020
were found. Seventy-eight articles were ultimately selected for the systematic
review.

Results: The 78 articles selected from the literature search were entered into one of
three tables. The first table includes 15 articles pertaining to chart reviews and
cohort studies and report complication rates. The second table reports specific com-
plications from 51 case reports and case series, and the third table is a summary from
12 articles regarding physician questionnaires and society recommendations. Addi-
tionally, the 78 articles were used to compile a list of 47 specific complications arising
from male circumcision surgeries.

Conclusions: Complications from neonatal male circumcisions are common and
healthcare providers need to be better informed of the potential complications of
the surgery so that they can more effectively counsel their patients about potential
risks, likelihood of complications and what can be done to prevent them. While expe-
rienced providers who practice in sterile settings have better outcomes with fewer
complications, encouraging parents to take into account who is performing their
son'’s circumcision, what was their training, how clean is their practice and how much
experience they have and reminding them they have the option to decline the proce-
dure entirely allow the parents to get a more complete picture and play an essential

role in the decision-making process.
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1 | INTRODUCTION

Neonatal male circumcision is the most common procedure performed
on paediatric patients® and one of the most common surgical proce-
dures in the world.2 About 30% of all men are circumcised world-
wide.® In recent years, the rate of neonatal circumcision has been
dropping in the United States, but it still varies among certain
populations.? Despite the prevalence of this procedure, there are a
number of ethical and moral debates surrounding the practice of male
circumcision,* especially regarding whether a neonate can give con-
sent for his own circumcision. In June 2012, an appellate court in
Germany ruled that nontherapeutic circumcision of boys is irreversible
bodily harm that violates the child’s right to autonomy and self-
determination and that the procedure should be delayed until an age
where the boy can consent for himself.>® The discussion around male
circumcision is often emotionally charged and intense, with some
even comparing the practice to female genital mutilation.

Historically, male circumcision has been practiced since ancient
times. There are reports of male circumcision on Egyptian mummies
and in the biblical covenants recorded in the Old Testament.! In the
United States, male circumcision began to be widely practiced in the
Victorian era as a means of deterring masturbation and improving
genital cleanliness.”®

In modern times, male circumcision is performed at various ages
by many potential providers, in many areas of the world, as part of
cultural, religious and/or medical practices. Those of Jewish and Mus-
lim faith consider male circumcision an indispensable element to their
religion.® Jewish people circumcise their boys on the eighth day of
life.? Muslim people circumcise their boys before puberty, generally
between 4 and 13 years of age.”1°

Parents commonly hear about the reported health benefits of
male circumcision such as decreased rate of viral sexually transmitted
infections, including HIV and HPV, among heterosexual males. How-
ever, spread of HIV and some other STls is dependent on multiple risk
factors, including unprotected sexual intercourse, intravenous drug
use, unscreened blood donations and vertical transmission during ges-
tation or childbirth. Massive circumcision efforts have begun in Africa
to voluntarily circumcise males in order to try to limit the spread of
HIV.! The data regarding this are not well reported and does not pro-
vide resounding support to the idea that male circumcision prevents
spread of HIV. Additionally, while male circumcision may be useful in
protecting against the incidence of male urinary tract infections,'?
bacterial colonization is still present after circumcision, so genital
hygiene is regarded as more effective in preventing UTIs rather than
circumcision surgeries.'® In certain instances where hygiene is poor,
circumcision may be implemented to prevent urinary tract infections.

In the United States, parents are generally not informed how cir-
cumcisions are performed. Those that take place in the medical setting
are done with the use of the Gomco, Mogen or Plastibell clamps.
Additionally, ‘free-hand circumcision’ is also practiced. Each instru-
ment and technique has its own risks and benefits. Local anaesthesia
is supposed to be administered for neonatal circumcisions, and gen-

eral anaesthesia must be administered for circumcisions past the

neonatal period.** Circumcisions should ideally be done in sterile
medical settings by trained and experienced providers due to the
nature of this operation.

In some situations, male circumcision surgeries are necessary for
medical reasons. Pathologic phimosis and recurrent balanitis are gen-
erally accepted medical indications for circumcision.’® Physiologic
phimosis is present in almost all neonates, and the prepuce is eventu-

ally retractable in 99% of males by age 16.15¢

If a prepubescent
patient presents with tight but otherwise normal foreskin, watching
and waiting until after puberty should be considered.*®> A dorsal slit or
circumcision surgery will eliminate the pathologic phimosis if it is
bothersome to the patient, or the patient is postpubescent.

As with any surgical procedure, complications after a male cir-
cumcision surgery are possible. Some of these complications are
minor and easily treated such as bleeding (in patients without a bleed-
ing disorder) and infection; others, however, require additional surgery
to correct the complication such as trapped penis and unsatisfactory
cosmetic results. Some complications are irreversible such as
decreased sexual sensation and death. Psychological issues have been
reported to arise in children after operations, including circumci-
sions.t”

The purpose of this research is to compile a recent and compre-
hensive list of complications that can arise from circumcision surger-
ies, in hopes that medical providers and parents will be able to make
more informed decisions as to whether they will have their sons cir-
cumcised. The aim of the present study is to systematically review the
studies on complications arising from male circumcisions published

during the past two decades.

2 | METHODS

A search was conducted for articles written regarding complications
arising from male circumcision surgeries. The term ‘male circumcision’
was entered into PubMed on June 16, 2020, and 6641 articles
published from 1945 to 2020 were found. The search was then nar-
rowed to include only articles from 2000 to 2020, which contained
4464 papers. These papers were analysed to look for full-text articles
referring to specific complications arising from male circumcision
surgeries, in English, Italian, Spanish, French, Portuguese or German
languages. One hundred thirty-four articles fit these criteria. These
articles were read and ultimately 78 of them were used to compile a
list of 47 specific complications arising from male circumcision
surgeries. The article selection process is shown using the PRISMA
flow diagram.

The 78 articles used to compile the list of 47 specific complica-
tions arising from male circumcision surgeries were entered into one
of three tables. The first table organizes the articles that are chart
reviews and cohort studies and gives estimates of the incidence of
complications, the second table organizes the articles that are case
reports and case series with the specific complications experienced,
and the third table organizes the articles that are literature searches,

physician questionnaires and society recommendations. Table 4
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contains the list of 47 specific complications arising from male circum-

cision surgeries.

3 | RESULTS

Seventy-eight articles selected from the literature search were used
to conduct the systematic review and build the above-mentioned
three tables as well as the comprehensive list of complications, con-
tained in Table 4.

3.1 | Chartreviews and cohort studies

Table 1 shows the 15 out of the 78 articles that were chart reviews
and cohort studies. These followed a group of males that were cir-
cumcised and then saw how many of them developed complications
from the circumcision operations. The studies were conducted mostly
in the Middle East or United States, and the sample sizes ranged from
as few as 25 patients® to nearly 1.5 million infants.®” The complica-
tion rates ranged from less than 0.1% for meatal stenosis®® to almost
23% for bleeding in the context of a genetic condition: haemophilia,
sickle cell trait and factor VII deficiency.>? The most common compli-
cation reported in most studies was haemorrhage/bleeding (outside
of a genetic deficiency). Other complications reported included prepu-
tial stenosis, meatal stenosis, insufficient foreskin removal/redundant
foreskin, long foreskin obstructing urine flow, early sloughing of fore-
skin tissue, device displacement, infection (minor and major), oedema,
phimosis (referring to pathological phimosis), penile hematoma, bleed-
ing in the context of a genetic condition (haemophilia, sickle cell trait
and factor VIl deficiency), skin bridges (penile skin adhesion), trapped/
buried/concealed/inconspicuous penis, nonhealing wound, scrotal

injuries and meatitis.

3.2 | Case reports and case series

Table 2 shows the 51 out of the 78 articles that were case reports
and case series. These articles followed a group of males that had spe-
cific complications after their circumcision operations. Many articles
discussed how the complications were managed. The studies were
conducted in North America, Europe, Africa, Oceana, South America
and Asia. The patient ages ranged from 1 day old®? to 55 years old.3!
The most common complications reported were trapped/ buried/
concealed/inconspicuous penis and haemorrhage/bleeding (outside of
a genetic deficiency). Other complications reported included extensive
penile skin defects/avulsion, necrosis, urethrocutaneous fistula, device
displacement, infection (minor and major), partial penile/glans amputa-
tion, insufficient foreskin removal/redundant foreskin, glandular adhe-
sion (of remnant foreskin), implantation dermoid/epidermal inclusion
cysts/penile implantation cyst, chordee, (acute) ischaemia (which can
lead to necrosis), pain, decreased urine output, penile herpes simplex

virus type 1 infection (after Jewish ritual circumcision), necrosis,

partial penile/glans amputation, complete penile amputation, iatro-
genic hypospadias, skin bridges (penile skin adhesion), meatal stenosis,
trapped/buried/concealed/inconspicuous penis, bleeding in the con-
text of a genetic condition: haemophilia, sickle cell trait, factor VII
deficiency, death (from unrecognized bleeding or infection), keloids,
phimosis (referring to pathological phimosis), nonhealing wound, cica-
trix, unsatisfactory cosmetic results including uncircumcised appear-
ance, sudden infant death syndrome, scrotal injuries, sexual
dysfunction, intraperitoneal bladder perforation (leading to life-
threatening renal failure), Fournier's gangrene, penile mycosis leading
to penile gangrene, myiasis (fly infestation), denuded penis, lower clin-
ical neurophysiological elicitability of the penilo-cavernosus reflex and
traumatic neuroma. Some complications are uniquely reported, such
as denuded penis, lower clinical neurophysiological elicitability of the
penilo-cavernosus reflex, traumatic neuroma, myiasis (fly infestation),
penile mycosis leading to penile gangrene, intraperitoneal bladder per-
foration (leading to life-threatening renal failure), sexual dysfunction,
sudden infant death syndrome, scrotal injuries, death (from
unrecognized bleeding or infection), complete penile amputation, iat-
rogenic hypospadias, decreased urine output and chordee. Several
articles referred to complications arising from male circumcisions from
religious settings, such as penile herpes simplex virus type 1 infection
(after Jewish ritual circumcision).

In spite of such large diversity of complications following circum-
cision, several observations can be made. The number of complica-
tions tends to be higher if circumcision is performed later in life
(outside of the neonatal period), if it does not respect strict antisepsis
(with geographic specifics), if it is performed by less experienced pro-
fessionals, if it is conducted in religious setting (by non-professionals)
and if no clinical investigation is performed for identification of

genetic bleeding defects.

3.3 | Literature searches, physicians questionnaires
and society recommendations

Table 3 shows the 12 out of the 78 articles that were literature
searches, the results of physician questionnaires or society recom-
mendations. These either analysed published articles on this subject,
questioned physicians in how they perform circumcisions and treat
various complications or were the declaration of various medical soci-
eties on their stances on male circumcisions. The articles were written
in Europe, United States, Canada and the Middle East. Types of com-
plications discussed included infection (minor and major), death (from
unrecognized bleeding), unsatisfactory cosmetic results including
uncircumcised appearance, partial penile/glans  amputation,
haemorrhage/bleeding (outside of a genetic deficiency), meatal steno-
sis, necrosis, partial penile/glans amputation, phimosis (referring to
pathological phimosis), meatitis, trapped/buried/concealed/inconspic-
uous penis, urethrocutaneous fistula, iatrogenic hypospadias, insuffi-
cient foreskin removal/redundant foreskin, pain, skin bridges (penile
skin adhesion), implantation dermoid/epidermal inclusion cysts/penile

implantation cyst, chordee, suture sinus tracts, penile herpes simplex



(senunuo))

IACOB ET AL.

%8911

%C6'CC

%9

%

%90

%1

%1

ojes
uonesidwo)

102

80T

91

17

€¢

TLT
0S

17
4

suopjedljdwod
40 JaquinN

ewapa0
ewojeway a|iuad

(Aduaiap d1ausd
e Jo 9pIsIno) 3ulpaa|q/a3eyliowaeH

Aduaidysp ||A 40308} pue
11eJ} |92 apyIs ‘eljiydowaey uoiIpuod
2139Ua3 e JO IXa3U0d 3y} ul Suipaalg

Aduayap ||A 1030e) pue
JeJ3 |[92 3pdIs ‘eljiydowaey :uoi3Ipuod
2132Ua8 e JO JXa3u0d 3y} ul Suipaalg

Adua1d1J3P || 4030€) puE
1ed3 |19 3pjdIs ‘eljlydowaey :uoipuod
2132Ua3 B JO IX23U0D By} Ul SuIpas|g

(uoisaype upys ajiuad) sagpLiq uMs

upysaloy
JUEpPUNP3./|EAOWS. UBS3104 JUSIDINSU|

siuad
snondidsuodul/pajeadsuod/patng/paddes

SISOU]s |ejea|n

(Adusidiyep onpsuad
e Jo apIsIno) 3uipas|q/a3eyiowaeH

punom 3ujjeayuoN

(Aouaiyap d13aual
e J0 apIsIno) 3uipas|q/a3eyiowae

(4ofew pue Jouiw) uor3daju|

siuad
snonoidsuodul/pajesduod/paing/paddes

siesN
saun(ul (30405

(Aoualyap oneuag
e Jo apisino) Suipas|q/a8eysiowaeH

(4ofew pue soujw) uor3da4u|

uonesldwod jo adA}

960T  SYIIOW p6 = UBIIN

8 sledh / 0} yuig

05 syuow g

(o4 SIeah £>

shep {17

80 -0 jo a8uey

zeh e siesh 6>

¢90¢ sieah gT-0

azis 98e sjuaned
a|dwes

|ejidsoH 2335
esing WoJj SpJ0dal JO SIE3A 4 JO M3IARL Y
‘PISIOWINDIID U93q pey oym
pue £00Z YSnoJyl 000Z Wodj Ja3ua)
eljiydowsH aAisuaya4dwo)) d1ulD) oAen
33 38 dn paMO||0) S19M OYM UJp|IYd JO
SpJoda. 1oy aseqelep jualjed ayj Jo yolesas

'600¢C Pue 9661
usaM3aq |02030.d Jiwz| 03 Sulpiodde

|eNdsoy 1343 3e UOISIOUWINDJID JUSMIapUN
oym eljiydowsey yim syusied Og
JO SPJ023J [EDIPaW JO MIIASI BAI}IRdS0.IISY

‘pasiPWINDIID
2J9M P|O SYJUOW 9g UeY} SS3|
eljiydowsaey 91aAss UMoUy Yum sjuaied Gz

'¢10¢

03 /00Z WoJy Alasinu aled |eads pue

{(NDIN) SHUN aJed dAISUdUI [ejeuoaU

‘AJasinu Aqeq-||am e 3e pasipwnd
sjuafied JO MIIASL JeyD dAI3IdS0.3al

*SUOISIDWNDIID
Slew Jo suoiedldwod a3e| pue Ajes
3unejnojed ‘0TOZ PuUe G00Z Usamiaq
aseqejep juswdojaAsq pue 3uluueld
Y}ESH SPIM3]E]S JO 31O elulodlje)
a3 Jo sisAjeue uoneindod |euipn}iSuo| v

‘WIDISAS

Aaysi8au [eydsoy ayy Suisn pasAjeue

Aj9A130adsoJ3a4 a1am sa1uld A1a8ans

ouelpaed ajesedas omy Ul GTOZ AeN

pue $T0g ABN U99MIDQ SUOISIDWNDIID
JUSMISpUN oYM sjualied sjejn|

uonduassp Apnis

S3IpN3s HOYO0D pue SMaIASJ Jeyd Jo solisuaeley) T 319V L

Aaxun]

vsn

Aaxany

1dAS3

vsn

vsn

Aaxany
Anuno)

610¢

600¢C

010¢C

¢10¢

ST0C

810¢

£10C

Jea

n|3ojeyta4

zan31poy

ZewjiA

Aylel3

UeseAluLIS

SunH

Jaouny)

Joyyne
pesq



103

IACOB ET AL.

%9590

%8'C

%LV'Y

%V

%58

%88'T

%611

%680

ojel
uoneddwo)

x4

n o N «

<4

134

8T

9¢

1€

S

suonesijdwod
J0 JaquinN

SISOUD]S |ejes|n

upjsaloy
JUBPUNP3./[EAOWIS. UIYSI10) JUSIDIHNSU]

MO} SulIN 8uIdNIISO UIYSa10) SUoT
anssi} upjsaJoy Jo 3uly3nols Ale3

Juswade|dsip 321A8Q

(Aduaidyap d1suad
e JO 9pIsIno) Suipas|q/a8eyliowseH

(Asuaidlyap d1suad
e Jo apIsIno) Suipas|q/aSeyliowaeH

(Aouadiyap onauad
e 10 apIs1no) 3ulpas|q/a3eyliowaeH

sisoudjs [elandald

(Asuaidyap dsuad
e Jo apIsIno) Suipas|q/aSeyiowaeH

(1ofew pue Jouiw) uonIvjU|

(Aduaidyap dsuad
e JO 9pIsIno) Suipas|q/a8eyliowseH

(A1epuodas) sisowiyd

uonesidwod jo adA}

9€G 86V 1T

JX474

LES

0ST

901

154744

09¢

09s

azis
s|dwes

Jeah >

SIeaA 67-8T

SY9M EE'6E

shep OT-T

shep 81-0

[SEEV WAl

shep ¢T-1

e/u

98e sjuaned

'%9G9°0 SEM SIew PasIdWNIIID
Ul SISOUR]S [e3eaW JO XS BY3 Jey} punoy
(selew 9€G 841 T Suowe sased SISoud}s

[EIESW OGE) SAIPNIS /7 JO SISAjeue-elaw

‘eAUDY| UIDISOM Ul 41-8T JO a3ues a3e
33 Ul UsW £zt Suowe AISAIIDP SDIAISS

aunnoJ ul Apnys uonejuswa|dwi Xadald v

*WIay} 93€[9.4102 03 Jy3nos pue

‘wJa} SUO| pue JUBLIND Y30g ‘@IUBISAXD
Jojesado pue Suipas|q pauyap sioyne

3y "SUOISIDWNIIID 0JWOL) SAIFNISSUOD

/€S 40 Apn3s HoYyod aAl3dadsoud

"UOISIDWNDAID JUBJUI JO [BL}
[e21UI]> B SULINP Pa14Nd20 Jeyy Sulpas)q

Aduaplap Y ulweyA 3jqeqoid Jo ased

NIOA MON Ul sjepdsoy

AjUNWWOd 0M} € $T0Z JoquiadaQ
pue TT0gZ I1shSny usamiaq pawopad
UOISIDWNJU pey OYym Sa3euoau

W} ||e JO M3IABI Heyd aA13Dads03al

*UOIIUSAISIUIB

|ea13uns 3uinbas uoispwNU Jo
suoljedljdwod aAljesado-3sod ajenjeAs
03 ‘9T0T ‘T€ AN 01 ‘GTOT ‘T AeN
W0 UoISIdWINDUI 0} pajiwgns sjusized

JO SpJ0J3. [BDIpaW JO SISA|eUe DA1109dS0.19Y

‘papJodal

9J9M SUOIIUSAIIUI pue suoledl|dwod
3uipas)q ‘sansuadeIRYD [EANPad0Id
‘ejep oiydesSowaq "AJdAI9p Je
$9]BUO3U 0] USAIS SeMm Y ulweliA dwepd
02WOo9 YHM uolspwnou Sujodiapun

SJUBUl 09T JO APN3S 1I0YOD [eUOIFeAIRSIO

'suoaduns oujelpaed paulesy Aq papiroid
92IAISS UOISIDWINDIID Paseq-AJlunwwod
€ Ul UOISIDWNIJID [|9q13SE]d JO SaW02IN0

JO pawouad sem Apnis aAI3DadsoUlal Y

uonduasap Apnis

eljesjsny

eAus)

vsn

euemsiog

vsn

lizeig

vsn

AN

Anuno)

(penupuo?)

£10C

S10¢

[0)4074

€10¢

810¢

810¢

£10¢C

¢10¢

Jesp

SLLIO|A|

aunf
-0AopO

3uaquia4

Jueld

sesoH

luijel

2111

1a3pIy
loyine
peaq

T 3lavl



IACOB ET AL.

104

(senunuod)
(SIso123U 03 pes| ued ydiym) elwseyds| (93ndy)

SISOJ29N

SISOJO9N

(uoIsIDWIN2JID [en3Ll ysimar
J9)Je) uodajul T 9dA3 snuiA xa|dwis sadiay 9|1uad

Indino aupn paseatdaq

uled

(Aouaiolyap d132uas e Jo apisino) Sulpasjq/a8eyliowseH
(4ofew pue Joujw) uoi3dR4U|

uled

(SISOJD3U 03 pES| UED UDIYM) BILUSEYDS| (93NdY)

aaployd

15A2 uonejuedwi
9J1uad/s3sAd uoisn|pul |ewsspida/plowsp uolejueldw|

(unysa404 JUBUWAI JO) UOISBYpPE Je[NpUE|D)
US40} JUBPUNPA./[EAOWSI U[XS04 JUSIDIYNSU|
juawade|dsip a21A8Q

[N3Sl} SNO3UBIND0IYIDIN

(Aouaiolyap d132uaS e Jo apIsino) Sulpas|q/a8eyliowseH
uolejndwe sue|3/a|iuad |eljued

(4ofew pue Joujw) uod4U|

UOIS|NAB/S102J3p UDS 3]Iuad SAISUS)IXT
juawade|dsip 921A3Q

€[N3Sl} SNO3UBIND0IYIDIN

SISOJ23N

UOIS|NAB/S1I343P UDS 3|iuad SAISUSIXT

UOIS|NAB/S102J3p UDS 3]Iuad SAISU)IXT

uoijedldwod jo sadA ]

sleah 0g

siedh g'e

Sleah g7

sl1eah ¢ a3esany

Sleah ¢

SIeaA T pue sAep 9 usamiag

(¢ F L1 ueaw) /2-0T

1€

98e juaned

‘uoIsIdWIN2AI SuiMo||o4 siuad suejd
93U JO BIWSBYDS| 919A9S YIM uew SunoA e Jo Jodau ase)

"UOISIDWNDID J9}Je PaLindd0
ey} SIS0I03U DIWSeYdS| Jejnue|S 949ASS JO S9Sed OM |

‘98e Jo sueah Gz

18 pajuasald yoiym uoizdajul T 9dAy snuiA xajdwis sadiay

ul pa3|nsal Jey) poLiad uiogmau ay3 Ul UoISIDWNDIID
Suninp pawJ.oyiad uodNs [eHUSS010 123.Ip JO 3SED Y

‘pPalyiIuUap| a19m uoljelussaid

Juswiedap Adua3iawWs paje[24-uoisPWnIIID

€ YHM Ualpiyd £9T ‘poliad Yiuow-4g e A0 ¥ T0T

pue ZT Qg Usamiaq ‘eljelisny ‘suinoqan ‘|leydsoH

s,ua.p|iyD [eAOY 9y} 03 swajqoid pajejal-uoisidwndAID
yum Sunuasaud sased Jo MIIAL JUeYD 9A130ds0.439Y

"uoISIPWNDIID
320]q aAJaU 3jiuad [esiop juamuspun juaiied 3|8uls

‘sdeysiw uoIsSIPWNJIID

UM SIERA ZT pue sAep 9 usamiaq pade ualp|iyd sjew

9p€ 21om a3y "eldSIN ‘AN uluag ‘lendsoH Suiyoes|

uluag Jo ANISISAIUN By} e £00T 43qWa03Q pue 846 T

Adenuer usamiaq sdeysiu UOISIOWNDIID 104 paSeuew
USJP|IYD dJeW JO SISED [|e 4O SISAjeue aA13ads03al

‘8ul 3Y3 JO uonUIIA

pa8uojoid wouj paiinddo ||e DIASP ||12G1ISEld Y3 YHM

uoIS[PWNJII Wody 8ulyNsal saunful 921y3-Ajuam| ‘sAoq

9]eU0aU Ul 9DIASP [|12q13Se|d dY3 JO uoijes3iw [ewixoud
woJy unnsad saunful aj1uad JO SoLISS 9Sed 9A1}dads0.d

Ajsnoinaud sAep oz
pawoiad uoispwN e Ag pasned upjs ajiuad ayj Jo
10249p SAISUDIXS Ue Y}IM UBW plO-1edA-T € € Jo Jodal ased)

uonduasap Apnis

Aey

uel|

EIH]|

eljessny

Aey|

euasIN

elasIN

eulyd
Anuno)

ST0¢C

(45014

€10¢

ST0¢C

910¢

600¢

600¢

610¢

FEYN

adad

JueysUILY

U2UMOdISSOA

PIoS

1ULIOSIN

0J1sO

apog

oe9

Joyne pea

S9119s ased pue spiodas ased Jo sofsueeiey) Z 314V L



105

IACOB ET AL.

(ssnunuo))
‘Adesayy yoaa)| anesado-3sod Suisn uoijejuejdal ypm
91euosu pjo-Aep-/ e ul dwed uadoln e Suisn uopoun(
uonendwe ajiuad a3a|dwo) shep / oigndouad ay3 e uoijendwe ajiuad 939|dwod JO ased VSN 102 ueyiueg
15A2 uonejuedwii

9|1uad/s3sAd uoisnpoul [ewsapida/plowsap uonejuedu|

(uoisaype unys s|iuad) sa8puiq us

e[n1Sl) SNO3UBIND0IYIIN
siuad snondidsuodul/pajeaduod/palng/padde. | ‘suoljed||dwod

uoisWINI pey sjuaited Xis-ALIYL “0TOZ PUe 800T

SISOUD)S [e1ed|N
u99aM13q |ejidsoH 3uiyoes] ASISAIUN SOZeT ay) 4O Jun

(ASUSIDLI3PIoIBUSS E0 SPISING) SUIPI3| /S5 LoUIDE ] (sypuow g A1281nG d13eIPad Sy} Ul paSeuew 319M OYM UOIS[IWNIIID
uopeindwe sue|3/a|iuad |eled -ueipaw) sieaA 4 pue sAep g 4O suoled||dwod YIm Sased ||e JOo Apnis 9A1309ds0u10y eld8IN 2102 emiAnwapy

*UOISIDWINDJID SWoY [en3d

(Aouapiyap dnaUa3 € JO 3pISIN0) BuIPa3]q/38eYLiowEH J9}4€ uopje|iznw Jo uoied|jdwod Suipaalq Joj Juswedap
uonjeindwe sue|3/auad |eijed SJedA 03 sAep / wou4 Adua34oWd dY] 1B JBdA T JOAO UDIS ‘UDJP|IYD XIS JO SISed ay | aouel4  QT0Z 19nboog

‘uoipendwe 939|dwod uj uiynsau ‘sue|3 siy 03 ewneJy
pasuaLadxa ‘NS Ul [113s Suld 9Y} YHM ‘UoISIdDWNDIID
uoneindwe sue|3/ajuad |eled SieaA ¢ |19qnse|d e Jaue AjLIoys ‘Oym Aoq p|o-l1eah-i, e JO ased ay | MN TT0C yuomsajieyd

15A2 uonejuedwi
9|1uad/s1sAd uolsnpoul [ewsapida/plowssp uoljejue|du|
(upjsaJoy JUBLWSI JO) UOISAYPE Jejnpue|D
B[NISI§ SNO3UBINJ0IYIDIN
‘n8nu3 |ejdsoy
3ulyoea] eld3IN Jo AJSIDAIUN By 18 ZTOTZ AeN pue
900Z dunf usamiaq Ai1a3ins Agq padeuew UOISIDWNDUID

siuad snondidsuodul/pajeaduod/palng/paddes )

SISOU3]Ss |ejea|n

uonendwe sue(d/ajiuad |eiped syjuow g/ |eJeUOaU JO suoijedljdwod Y3m sjudijed 49 JO SALISS ased Y elud8IN €102 EYAIENE|
"UOISIDWNDIID Sjew [edIPaWl AJEIUN|OA J0oy pajuasald edLyy
uoneyndwe sue(d/ajuad |eiped siedh /9'TT ey} usw Ayjeay SunoA uj uoiendwe sue|d Jo sased Iy | yinos  4T0Z ESTETN]

15A2 uonejuedwi

3[1uad/s3sAd uoisnpul jewsspids/plowlap uolejuejdw|

(uoisaype unys a|iuad) sadpuiq uS

US40 JUBPUNP3/|EAOWSI UI{S3104 JUSIDINSU|
seipedsodAy o1uadouje| ‘pouad yuow-g8T sy} Sunp pap4odal
9J9M SaLIN[ul Pa)e[24-UOoISIDWNDUID JO S3SED Z/ JO
18301 \ "Isewny| ul |e3idsoH 3uiyoea] aAx)ouy ojwoy| ay3
J0 1un A30j04N 9y} Je poliad Yjuow-gT Ue JSA0 Jiun sy}

uoljeindwe sue|3/auad |eied plo siedA 1T 01 Aep g 18 U93s SalN[ul Pa3e|aJ-uoISIDWNDII JO SOSED SAIINISUOD) euey 9102 yeiddy

e|N3Sl} SNO3UEBIND0JYIBIN

uofeyndwe sjiuad a33jdwo)

uonesldwod jo sadA | a8e juaned uonduasap Apnis Anuno) SLEYN Joyine pear

(penupuod) z 374dVL



IACOB ET AL.

106

(ssnunuo))

UD{S210J JUBPUNPS/[EAOWAI UIXS3104 JUSIDIHNSU]

9oueseadde

pasipWNDJPUN SUlpnpUl S)NSaJ 2133WS0D Alojoejsiiesun

X13ea1d)
punom 3ujjesyuoN

(A4epuodas) sisowiyd

(A4epuodas) sisowiyd

Splo|e

SPIo|9)

Sploje

Aduaiyep

[IA 10328} pue 3y |92 3ppis ‘eljiydowsey
:UO13IPUOD J132UaS € JO IXa3u0d 3y3 ul Sulpaslg

Aduspiysp

1A 10308} pue et |92 3]pIs ‘eljiydowaey
:UOoI}IPUOD D1389Ud3 € JO IX3U0D 3y} Ul Sulpaalg

Adusiysp

1A 10398} pue JeJy |92 3ppIs ‘eljiydowaey
:UoI}IPUOD D139Ua3 € JO IX3U0d 3y} ul Sulpaalg

(uo1aa4ul 4o 3uIpas|q paziudodaaun wWody) Yiesq
Aduspiysp
[IA 10328} pue JleJ} |92 3ppIs ‘eljiydowsey
:UOIHPUOD D139Ua3 € JO IX9JU0D 3y} ul Suipaslg
Adusiysp
[IA 40308} pue 3iei} |[92 3pjis ‘eljiydowaey
:UoIIPUOd J119US3 € JO IXa1U0D ay3 ul Suipaslg

uonedidwod jo sadA]

sieah /2

SIesA G-

sleah ¢

SIedA €T

SIeaA €T

£9°0C

siedh 1’7 F £0'SC

shep 0T

SIedA G/'T

aSe juaned

‘JUSWIIEL} JO) SHNSBI PAIYSIIESSIP YHM 3d130e4d

3y} 0} paJIa4al 1M gOOZ Joquiada pue GOOZ IsnSny
US9M33( UOISIDWNDAID JUSMISPUN OYM UsW JyS1a-A1i04

‘PaMaInaL aJaMm sisowlyd Alepuodas
uoISPWNDIIRISOd YHM SAOG G 4O SPI023J [BDIPaW Y |

*UOISIDWINDJID JS}48 UOIJBWLIOY PIO|DY JO 9SED

*UOISIDWINDJID [eUOI}IPEI}

3uUIMO| |04 SpIOIaY 9|1uad Y3IM Ao( p|o-1esA-ET e JO 9sed

'Pa12NPUOD SeM /TQZ PUB 000Z U99MIDQ ‘UOISIDWINDIID
9lew 3uipn|pul ‘saunpadoJd |ejjuad Ja3je padojpAsp
pey 1ey1 sased plojay XIS JO MaIARL 9AI1dads01al Y

*AJDAI[SP DDIAIDS UOISIOWNIID S[eW [ed]paw AJBIUN|OA
auiNoJ SuuNp PasPWNID sajew Y eljiydowaey
pasouseipun Ajsnojaaid O paqlIISap S19M Sased 934y |

‘pUNO BIBM PASIIWNDILD

pey oym siapJosip Suipas|q aJel pue UOWWOI SNOLIeA
UM S3SED §7Z1 "A198ins ay3 Jajje saposida Suipasiq
4O 92Ua.44N220 pue ainpadoud ay3 3sod pue 310434
juawiealy Jo sadAj Jou Jo uolsPWNIUID 3ujop Uo ejep
Suipn|pul ‘243U eljiydowaey e woly paulelqo sIaplosip
Buipasjq yum sjuaiied 4o 3si| pue sieaA GT 3se| Suunp
s|ejidsoy Jofew 934y3 Ul SpJ0daJ [BIIPSW UOIIeN|eAd
3ulISn uoljeWIOUl WO S9SED JO ApNIS 9AI30ds0.19Y

"3WOJPUAS d[SeuLIowaey uolspWNINISOd Ypm
9J1| Jo 0T Ae@ uo |ejidsoy 03 pajiwpe ‘Ajuinduesuod
99439p-15.1) pey oym sjualed JO UIOGMaU B JO 9Sed ay |

pajesolslep o Y

'z Ae@ uo

dowaey a19A9s yum 3|qiredwod

sisouSelp e pajeanas suoljesIISaAuUl Jayny ‘9IS
uoisipul 3y 3e Suipas|q SuioSuo Suide4 "3y Jo T Aeq uo
PasSIDWINDID ‘WJS) 3B IO 9)eUOSU djew Ayjjeay e Jo 9sed Y

'V eljiydowaey

Jofew pue 3iey [[93 3PJ2IS UM SISU0Iq OM] JO 3Sed 3y |

uonduasap Apnis

AteSunH

Axan)
Aayuny

ImMelelN

epeued

epuedn

uel|

022040|N

epeue)

022040|n

Anuno)

010C

610¢
€10¢

610C

610¢

S10¢

€10¢

L10C

810¢

810¢

Jeap

EIENEH|

JlwepzQ

JanopaiwaQg

suAndde)

IweAly

apueynjen

yageysdo3nosueln

inoeyien3

ENTEIN

Inoejee||

Joyine pea

(penupuod) z 374Vl



107

IACOB ET AL.

(senunuo))
uolPUNYSAp [enxas
siuad snondidsuodul/pajeasuod/palng/paddel |
(1ofew pue souiw) uond9jU|

1SA2 uonejue|dwii
9[1uad/s3sAd uoisn|oul ewsapida/plowap uonejueiduw|

(upjsaloy JueUWaJ JO) UOISBYPE Jejnpue|D
(uotsaype upjs ajuad) sagpuq upjs
siuad snondidsuodul/pajeaduod/paling/paddes |

(Arepuodas) sisowiyd

X13es1)

SISOU3}s |ejea|n

SISOudJs [e3E3N

SISOU33S [e3ealN

SISOUB]S |ejeajn

saun(ul |e30105

SWOJPUAS Yjeap juejul usppns

uonesidwod jo sadA )

sJeahA Gg

SIeaA g1

syjuow /g

sleak ¢

S1eaA 0T-G

syuow 64T F §'CS

sleaA 9

e/u

syuow Z1-0

98e juaned

"'UMoUs s upjs a|iuad ayj 0 UoIIS3I
939|dWOoD Y3IM UOISIDWINDIID DAISSIIXD JO Hodas ase)

21ul> A3ojojewap
ou3elpaed Jualedino Ue Ul UoISIDWNDAID JO suoljedljdwod
dJ180j03BWLIBP YIM pajuasald oym SAO( JO Sased UaA3|]
*UOISIDWINDUID [E]EUOSU J91J8 UOIeWIO) XI11eD1D
UM {70 2Uls d1ulpd Juaizedino sy} o3 pajuasaud
oym sjuaijed ||e JO SPI0IaU BY3 JO MBIIAII SAI}IRAS0I3BI Y

*ASojoy3ed |ejeaw Joj uoijesado Juanbasqns e saiinbau
sA0Q aAl Ul sUO 0} dn SISOJ3JIS USYDI| JOJ U wnoJn

1214V "0TOZ 0% 000Z Pokad 3y} o) pamainal
S19M SISOID[2S UYI| [eD1UI]D YUM SAOQ JO SpJ0d3l [BDIPIIN

‘swia|qosd uoneuln SuipJesal paMaIAIS)UL PUB PaUIWIEXD

aJam sjule|dwod AJeurn uey} Jay3o SUOSEa Joy dlulfd

oujelpaed sJoyine ayj Je pajuasaid pue polad [eyeuosu
3y} SuNp PasPWINDII U33g pey oym Uap|iyd dfejn

*Apn1s 8yl ul pspn|aul a1aMm J1ulfd Ino

ul pawLIoad UOISIDWNDII UIOGMBU PeY OYM SIA YHM

uaJp|iyd AjuQ “Aj9A1I309dsoa3a. pasAjeue au1am 9TQZ YIm
10 Usamiaq Aisejdojeaw pey oym uaip|iyd Jo spioday

‘PasAjeue a1oM ‘snjesw |elyiain

pa3ed0| Ajjew.ou yim asndaid papooy |eusduod

pey Oym ‘uoisIWINDIID SUIINOJ J0) panliwpe uaJp|(iyd 8T

J0O saunpado.d [e2131ns pue uoljesn3ipuod snjesw |edyjaln
‘swojdwAs 10e43 Aleurin JSMo| ‘uoljeulwexs |eaisAyd

*UoISIOWNJIID
[e3RUOSU SULINP SaLIN[Ul [B30IDS 1O} PajEN[EAD 1aM 10T
pue 700z U2aMm33aq suoi3ed||dwod UoISIDWNDII [|e JO spoday

‘Ajunjewasd pue (JNA) UoISIDWNDIID
[EYEUOSU Sjew pue SIS U29MIaq UOIFRID0SSE S}
91€[Nd|ed 0} S3S} O[3 POOY|I|DXI| PUE SISAJEUE UOISSDISDA
Jeauy| 8uisn ‘€TOZ PUe 600¢ Sulnp pajdwes sajels

SN O PUE S313UNOD GT WO B3ep [eUIpn}ije] JO Uofe||0D)

uonduasap Apnis

elq49s

vsn

vsn

AN

uel|

Aaxun]

Aaxany

[EEH|

AN
Anuno)

010¢C

€10¢

810¢

¥10¢

0T0¢C

£10C

810¢

610¢C

810¢

Jeap

(penuiuOD)

JIn03efus|

Sedws ]

Hady

JOWOH

1pnof

CONO

uszo

JOSOA-Jeg

Aleyi3

Joyine pes

¢ 3149vl



IACOB ET AL.

108

(senunuo))
‘auaJ3uesd s Ja1uno4 padojaAap yloq poyiaw
U01123953J 9A93]S AYI Y1IM pawiopiad uoisidwNIAD
Slew |edipaw AJejunjoA pey oym sjew pjo-1eai-gg e pue
anbiuy2a} }js [esJop ay3 Suisn pawloiad UoISIPWNIID
suaJsuesd s Ja1no4 sieak G'Ge Slew [edIpaw AIBJUN|OA PeY OYM Sjew p|o-1edA-4T v epuedn  $10C apuenjen

"3UaJ8Uues S J31UIN0S Y}IM UOISIDWNDIID SAIFIS|D
auai3ues s Jauno4 siedh 4 Ja3e sAep OT ND| O3 PARIWPE SEM UBW P|O-IedA-{7 elensny  $10¢ psuImIS

‘swoydwAs
19430 Aue 1noy}m A1a3.ins Jaje Y g elwaeydsi
91uad Jo susis sjuasaid gNdQ X20]q dAIaU dj1uad |esiop
(S1so423u 03 pes| ued Yolym) elwaeyds| (91ndy) sieah QT € puUe UoISIDWNJID JUSMISPUN OYM jualjed plo-1eaA-0T V uleds 9102 sel|3 seuapued

'sue|3 ay} JO elwaeyds| 93nde Ue padojaAap ‘@inpadoid
3y} JaYe Y g ‘pUe UOIINHISUI JNO 38 UOISIOWNIIID
(SISOJD3U 03 pES| UED UDIYM) BILUSEYDS| (33NDY) siedh g¢ JuUSMISpUN oym Juaijed pjo-1edh-gg e Jo ased ay | eley)  810T OUNN

"90IASP ||3q135E1d dY3F YIM
(24n|1ey [euas Sujualealyy UOISIOWINDJID [EJEUOSU SU[IN0J 03 Alepuodas uojjeloylad
-2§1| 03 Suipea)) uoijeloyiad Joppelq [eauoadesy] Aep T Jappe|q [esuojiiadelul paiayns OYm Juejul Ue Jo 3sed ay | SN  910C 19AmQ

*9€|N3Sly SNO3UEINd04YIDIN
3|diynw 3uiqI2Sap aanjelall| ay3 ul pajiodal
9SeD pu0d3s 3y} S SIY] "24nso|d s|dwis Y3im paJiedal
9J9M 9€|N]SlY 8y "BlyIain ay3 UO SISO Se|nIsly
OM] AJUO 2J3M 3J3Y] "BUlUIqUIOD 3J9M SIDBI]) S€|NISHY
33 Jey3 paAIasqo sem i ‘siuad ay3 Sulno|3sp Jsye
‘A1231ns oy} uun "p|o SJesA g sem sy usym [suuosiad
|eaIpawiuou Aq pasidowindIID Usad pey aH "SI0 ejnisty
€|n3sly snosueInNd04ylaln Sleah g1 anoj wo.j adessed suun Yyum pajussald Aoq p|o-1eah-8T uy Aun] 1102 Jejnpjesues

‘pasAjeue sem ele}iuasd ayy Jo
UImou3 |eanjeu sy} pue ‘uoadins dLujelpaed swes sy Aq
paulWexa-aJ 3J9M UaJP|IYd 3say} JO | ‘£00Z Jaquadag
u| */00¢ dunf pue 00z AJenuef usamjaq uoagins
oujeipaed 9[3uls e Aq passasse aJam sjuad paling
siuad snondidsuodul/pajeaduod/paling/paddel ] syuow ¢°¢ UM sjuejul gg uemdLielpaed ay3 03 JISIA suiznod e Sung Anl 6002 nj3o.3

‘uoljen|eAs |eai3ojo.n je pue

yuiqg e 9ipuadsad yidus| 404 y3iom Jay3iy Ajlednsizels

e pey siuad uapply yim sAog °s|oJjuod paydjew-ase

€€ Y3IM pasedwod sem UOISIOWNDAID UIOgMaU Jajje siuad
siuad snondidsuodul/pajeaduod/paling/paddel syjuow 9T uapply pue suoisaype ajiuad ym susiied TG Jo uoljen|ens vSn 1102 w03

(uoisaype upjs aj1uad) sa8plig UM

UP{S3104 JUEPUNPI./[EAOWIS UP{SS104 Jusdinsu| '$24Npa20.4d UOISIDWNAD 0M] Ja3je sSulpuly
siuad snonoidsuodul/pajeaduod,/paling/paddel ) s1edh G'T |eaiul|d pajesoualap y3m siuad parng [eussuod Jo ased Y ANl 0102 NIS|

uonedidwod jo sadA] a8e juaned uonduasap Apnis Anuno) Jed A Joyine pea

(penuuod) z 3714Vl



109

IACOB ET AL.

euwloJnau dinewned |

X3|J24 snsousaAed-ojiuad
ay3 Jo Ajjige3idis |edi8ojoisAydoinau |edjuld oMo

siuad papnuag

SISOJO9N

(uoneysajul Aly) siselA|n

15A2 uoejue|dwi
3[1uad/s3sAd uoisnjoul jewspids/plowlap uolejuejdw|

15A2 uonejuedwii
9|1uad/s1sAd uolsnpoul [euwsapida/plowsap uoljejueldu|

15A2 uonejuedwi
9|1uad/s3sAd uolsnpoul [euwsapids/plowsap uoljejue|du|

[N3Sl} SNO3UBIND0IYIDIN

auaJ3uesd ajiuad 03 uipes) SISOdAW 3|1usd

uoijedldwod jo sadA |

siedh gz

SIeaA g

syjuow g

sieaA QT

si1eaA QT

SIeak g

siedh zg

siedh ZT

98e juaned

Ay

"BWOJIN3U Jljewines} Yum pajuasaid

‘s1edA g Je PasIWINDIID U33q pey oym ‘yualjed pjo-1esh-gz v

"U{S3.04 3Y3 4O UOIIDEIIRI
pey GT pue pasipWnIIID aJ9M TE ‘ApN3s 8y uj usw
/T 40 |B10} B JO INQ "UOI1DEIIDI UDSDI0) YHM USW Ul
puUE USW PasIdWNDIID Ul X3|J34 SnsouaAed-ojiuad ayy Jo
e3121]9 [e2180[0ISAYdOIN3U [ED1UI[D JOMO] JO UOIJEWISUOD

pouad |ejeuosu sy

Ul UOISIDWINDAID [eN]L B JUSMISPUN OYM ‘A0q p|o-Yjuow-¢
‘Juawedap Aiaguns onysed
93 Je 1IN0 PSLIIED SEM UOIIdNJISUOILL pue ‘sjo33ew sy

9AOWaJ 03 JNO paLLIed sem uoljesado Adusdiswa uy ‘upjs

93 Yiesusspun sjo33ew aiow Jo aduasaid 3uijedipul
‘UoI3eISaUl JO 33IS BYF WO IO Sulwod paje)s sjosSew
pue ua3s sem anssi} uoliejnuels Ayjeayun ‘uoeuiwexs

19}V "J91e SABp / UOISIDWNDID SUIMO]|04 uoIZal
3j1uad siy ul ured 919A3S YIM pajuasaud Aoq p|o-1eaA-0T V

"uoISIDWNJUI SUIMO||04
upjs ajiuad ay3 ul Suljjoms Jeingo)3 e yym 3upuasaid
o1ulP Jual3edino ASojoJn 3y} 38 U33S Sem Aoq p|o-J1edA-0T
‘UoISIDWNDJID JO uoljedldwod aje| e se ‘Aoq

p|O-489A-G e ul sluad Jo 3SAd uoisnpoul [ewapids Jo ased
*9B|N3SI SNOBUEIND0IYIDIN
|lews OM] pue Sau03s pJey Yim 3sAd |euotodqns
pajeaAal uonjeujwexy ‘upjs ajiuad Jo Joadse [eIjusA

33 UO UOIS3| pJey e YHM Judljed pjo-IedA-Z€ e JO 9sed ay|
‘auaJSued

91uad 03 Suipes) sisodAw a)iuad yim Aoq pl|o-1eaA-gT v

uonduasap Apnis

lizeig

BIUSAOIS

AN

ysape|3ueg

elasIN

elpu|

Hemny|

elpy|

Anuno)

S10¢

110¢

¢10¢

¢10¢

600¢

0T0C

(41014

€10¢

Jea

(Penunuod)

osopJie)

Jeupod

eyus

ulessoH

0

utes

Aizeys-13

JexjjequioH

Joyyne pea

¢ 3ilavli



IACOB ET AL.

110

(ssnunuo))

'SJUIAS ISIDAPE PIE[DI-UOISIOWNDIID NNy
JuaA3.d 03 [B2131D SJe Snbluyda] [ed18iNs 3|11s)s
J3doud se [|]oam Se suojjelapIsuod diwoleue pue s3e
uo paseq sjusned Jo uoIs|as Jadold “dAiResadwl
s ‘AJo3sIy yuiq pue Aiojsiy Suipaajq uo Suisndoy

‘uoren|eAs aAnesadoaud a39|dwod pue y3noioys v

RUEITETY
PasiIAaL e anssi AJS120S dljelpad uelpeued)
9y} puUSWIWOIaJ M ‘s3ulpul) no Jo Jy3I| u| ‘sisAjeue
11JUSQ-XSM S3I Ul SI01J3 WO WIS SUOISN|DU0D
A38100G dljeIpad UBIpeURD) 3y 92UdPIAS Y} YHM
SPPO 1€ SI UOISIDWNDJID 3[bW (UI0gMau) Jubjul Aliba uo
Juswiajels uolsod A1a100S dljeIpad uelpeue) GTOZ YL

‘sanbjuyda}
9|1433s Buisn ainpadoud ay3 Suiwioyiad sisuonioeld
1U939dWwOod pue paules} YIM paonpai aq

pINoys uoisipwNDJI SUIMO||04 suoliedl|dwod snoldalu|

"9leW Ulogmau
AJ2A3 JO UOISIDWNDIID SUIINOJ BY} PUSWWIODDI
30U S30p AJ21D0S dLIJEIPSd UBIPEUED) DY} JuSW)e.}
10 UOI}ONPaJ SSEISIP 10§ PAISPISUOD 3 PINOD
21npado.d ayj a19ym saoueswnaI pue suoljeindod
>suU-ysS1y ul sAoq awos 10y 31Jauaq e aq Aew 213y} dIYAA

suoisnjpuod/s3uipuly Joleln

S}oBJ} SNUIS 2INING

29pJoy)
15A2 uonjejuedwi
9J1uad/s3sAd uoisn|pul jewuspida/plowsp uolejueidw|

(uoisaype upys ojiuad) sa3pLiq us

ured

UP{S2404 JUBPUNPA./|EAOW] UD{SS10) JUSIDINSU|
seipedsodAy oluadouie)

B[N3Sl) SNOSUEBINJ0IYIDIN

siuad snonaidsuodul/pajessuod/paling/paddel ]
siiljes

SISOUD]S [e1ed|A|

(Aduadiyap 2119uUas e Jo apIsINo) Sulpas|q/adeyliowseH
(A1epu0d3s) sisowiyd

uonendwe suejd/ajuad [eijued

SISOJD9N

(4ofews pue Joujwy) uoiIRU|

(uo13234ul Jo BuIpad|q pPazIuSoda4un wWouy) yieaq
SISOU)s |e1ed|A

(Aouaroyap 2130UaS € Jo apisIno) Sulpas|q/aSeyliowaeH
uopeindwe sue|3/a|1uad |ered

(4ofew pue Joujw) uoidd4U|

(4ofew pue Joujw) uonda4U|

9oueleadde
pasIdWN2JIdUN Sulpnidul S3NSaJ 2139Ws0d Alojoejsijesun

(8uipas|q paziuSodaiun woly) yieaq
(4ofews pue Jouiw) uonda4uy|

uonedjdwod jo sadA]

"9S1Ie Ued ey} suoljedljdwod snoleA pue

pauLIoyuad .. SuoISIPWNDAD Usym/moy Jo uondudssqg VSN  110C 1]
"uoISIWINDID
S]eW UIOgM3U UO JUSWJE)S UOIISO Sollelpad

10 Awapedy ueipeue) 3y} JO SISAjeue 11Jausg-3si epeued  910C SLLIOIA
'Saul|9pINS pue snueja) ‘elwaIa}deq ‘Uoidajul PUNOM
‘uoijedl|dwod ‘(sadAj [|e) suoi3aa)ul ‘UoISIDWNDIID
:pash a4oM swS] Yyaaeas SuiMo|(o) Y| 'STOZ

‘GZ aunf y3noJay1 pa1anNpuod SeM dJeas ainjesdl| v VSN 9102 jooug
“UOISIDWINDJID Sjew UIogMau

uo juawalels uonisod A19120G JlleIpad uelpeue) epeued  GTOT ue3o.10s

119s9p Apms Anuno)  uesp  Joyine pes

suo[jepuUAWIWID1 A}3120S pue salleuuolisanb sueldisAyd ‘sayoJeas ainjesall| Jo soisuapeley) € 3719V L



-
-l
-~

(senunuo))

'son|eA pue saduaJajaid pawiojul

‘ainjew siy 3ulAjdde ‘sisAjeue 31Jouag-3S02 UMO

SIYy wioad ued uosiad paldajje ayj [Ipun patiajep
9 p|noys D 1N ey s1s933ns sio1dey Jo aduejeq ay}
‘san|eA 959U} 0] USAIS S| UOIIRISPISUOD SNP USYAA
‘3snf 5q 03 pue wuey ou op 03 ‘poo3 op 0} ‘Awouoine
Siuaned 10adsal 01 saAljesadwl sueiuld

$9]E[OIA UOISIZWNDJID JeY] pUe Juasuod pawojul
apinoad 03 s|geun sjuaijed uo pawojiad ainpadoad
o13nadesayjuou e Jo SisAjeue ue ul Juaidiyns

AJle21y3a J0U S| SHSH pue S}1yauaq 40 uosiiedwod v

'S9}euUOoaU |[9eJs| Ul uoijdaul

ASH JO ssauaieme 10} paau ay} saziseydwa

Apnis siy] -sadiay |e3iuas jo Aioisiy snoinaud

€ pey Sa19s JNo Ul SI9YJ0oW 3Y3 JO SUOU ‘uoijippe

u| ‘uoi3daul snUIA xa|dwis sadiay |ejeuoau ul T-ASH
40 32ueujwopald sy} piemol JIys sy} sajeljsuowsp
S$9119S N0 ‘s)u0daJ JuSaI SI0W 03 Jejiwis ‘9doing

ul J0 epeue) ul pajiodal aouapidul ay3 ueyy Jaysiy
‘J9AOMOY ‘S93elS pajiun ayj ul pajiodal ajeds ayj
J0O Jed J9MO| 9y} 03 Jejiwis 3¢ 0} punoj Sem [aels| ul

uo[3224ul SNUIA xa|dwis sadJay [e3eUOaU JO 3dUPIdUI BY |

*A30jo1wapida |1 S uo aduanjjul uouls e aAey
(Annasiwoud pue as1noduajul [enxas pajaajosdun
“8'9) InoIABYS( HSLI [BNX3S 9]

juepodwi snedaq ‘UOoISSNISIP JapuUn [113S SI S|1S
JO UOISS|WSuel} 8y} 9dnpads 03 aunpadold aAIdaYS
Ue S UOISIJWNDJID JO 3[04 Y *(eIep [BISISA0IU0D
‘qualdlygnsul) 14a.onp snjiydowabH pup wnpijjod “|
JO UOISS|WSUE.) [BNXDS U3 UO 10943 SWOS
Alqeqoud osje s} aiayy pue (AdH pue ASH ‘AlH)
S|LS [BJIA JO UOISSIWISUEBL]} SY3 JO YSLI Y3} S92Npal
UoISIDWINDJI ‘S}Npe pue SjuadSa|ope U| "Ajuo uaw
3UNOA pauIWISISP-4[9S pue PaWLIojUl Ul SUOI}IPUOD
21uaI3AY pue |e2134ns [ewdo Japun pawioglad

9 p|Noys suoispwNJI "aualSAY pue eisaSjeue
‘(|B21paW pue [enju) J3SIDWINDIID Y} JO UOIIedINPa
3Y3 uo jJuspuadap si suolyedljdwod Jo 3su 3y |
‘'suoljed|pul [ed1paw ma) AJaA yum ‘Ajudajul [esisAyd
33 Ul suouaAIuI 3|qesedaull a4e (pooyp|iyd

5103064 |EUOI)IpPE

1sA2 uonejuedwi
9|1uad/s3sAd uoisnpul [ewuspida/plouwssp uoljejueldw|

seipedsodAy d1usagouie|

e[N]Sl} SNOSUBIND0IYIDIN

siuad snondidsuodul/pajeasuod/paling/paddes
siyesN

SISOUD)S [e1eal

(Arepuodas) sisowiyd

uoneindwe sue|3/a|iuad [eljued

SISOU09N

(uoISIWINDUI [BN3I YSIMB[
Ja14e) uondajul T adAl snuiA xajduwis sadiay sjiuad

siesln

(Aouadiyap d13euUas3 e Jo apisino) 3uipas|q/adeyliowaeH

*SIOUIA| 4O UOISIDWNDIID

J13nadesayuoN 4O So1Y3e ay3 SUISSNISIp SPIHY

‘|9BJS| Ul UoI3IRUI

snJIA xa|dwis sadJay [e}euoau JO SoI3s|ialoeIeyd
[BJIUID 33 PUB S2USPIdUI By} SUIULIDIDP

0} [9BIS| [B43USD UJ P33EIO0| S2IJUSD [BDIPSW DAL

ul /00 J2quiaa pue TO0gZ Alenuer usamiaq uog
2J9M OUM Sased 10§ SUPj0O| UO[3Ia4ul SNIA Xa|dwiis

sadJay [e3EUOBU JO SPI0D3J [EDIPAW U]} JO MIIADI Y

'2ba0U1I0UO0F DLI3SSIaN pue

Aa1onp snjiydowa ‘eipAwelyd ‘wnpijipd bwauodal |
‘AdH ‘sasnuIA sadiay ‘AJH JO UOISSIWSU.I) [BNXSS
JO ${S1 3y3 SuIdNpaU Ul UOISIPWINDU JO Adedya
3y} pue ‘A198.Nns UPS104 JO SHSII UOIFIB4UI By}

AJJea Ul UoISIDWINDUID pUE) SUOISIDWNDIID [BJEUOSN (4ofew pue Jouiw) uoida4U| INOge SIJDILIE 0) PAYDIESS 2I9M SISeqelep JIU0IPID|T  AUBWIRD  GTOZ J3j0Yds

suoisnpuod/s3uipuly Jofe|n uonedijdwod jo sadA| uonduasap Apnis Anuno) Jea\  Joyine pea

IACOB ET AL.

(penunuod) € 379VL



IACOB ET AL.

112

(senunuo))

*aJnpadoud ay3 Suunp ‘(043uod

uted ajenbape 3uipnpul ‘Aduajadwod 3uio3uo

9jeJjsuowsp 03 Ajljigisuodsal e aAey ainpadoud

9y3 Suiwuoyiad sueidisAyd ‘Ajjeuld ‘spouad

|ezeuoau pue |ejeuasd ay3 3uunp sjualed yum

10EJ93Ul JO UOISIDWINDUID [BleuoauU waoad Jayje o3

103adxa Aew sajenpeud asoym sawwesdoud Suiuiesy

JuapIsal ||e 404 [nyd|ay SI WNINDLLND UOISIDWNDIID

pazipiepue)s e ey} aAsl[2q am ‘Ajleuoiippy ‘s8uiias

91enidoidde ul SUOISIZWNDJID [ejeuosau wuoyiad

0} s1auoinijdeld a3einodus 03 spuny ajenbape

UYHM 24npadoud siy} JoA0D pnoys sswwes3osd

pledipajn pajeldosse ae3s 3ulpnpaul siansuj

*9A1129449 350 S| UOISIZWNDIID [eJRUOSU Jey) A1

M S
pajoddns pue pajdadsal 9q 3sSNW SUOI}Ipes] Ajlwey
|ea1y3a pue snoidija4 ‘|ean3jnd JUaSUOd paullioful Jo
uoljejuswndop pue adueping Alojedidijue [euonippe
Moddns AjSuoais SpA “2anpadoad ay3 asooyd oym
sol|lwey JoJ 3|ge|ieAe g pP|NOYS pue s)sil [edlpaw
3Y3 pa9Xa Jey} SHJaus( [eJIpaW Sey UoISIdWNdID

|ezeuoau Jeyy Ad1jod 4y 9y Yyam aa13e apn

W) Mau 3say} [asunod suenisAyd se

‘uole|ndod

anbjun siy1 Ul UOISIDWNDJI JO JUsWa3euew

33 40} saul|apINg paseq-adusapiAs dojarap

0} eljiydowsey uj UoISIDWNDJID [BJRUOSU JO S9WO0IIN0

pue juswadeuew |ewndo sy Suipaedas yoaessal

24n3ny 1oy uoepunoy e sapinoid Apnis ay *IapJosip

3u1pas|q SulAjapun ue yum suosaad 03 Juassyul

S3SI 9y} BUlISPISUOD 3|IYM SIy} ssauppe 03 paledaud

9( Isnw s3si3o|0jewsey dljelpaed ‘syausq |edlpaw

S}1 4104 pouad usogmau 3urnp aunpasoud siy}

3uysanbau sjuaied aiow Ul 3NsaJ Aew UOISIDWNDIID

|ejeuoau 3ulpJedal s93e1S pajiun Y3 Ul S3132100S
|euoissajoud AQ sjuswiale)s Adljod ul Piys Juadal ay |

suoisnpuod/ssuipuly Jofejn

(uoisaype upys ajiuad) sadpLiq uMs

oueleadde
pasipwN2JPUN Sulpnjoul S3NSaJ 13dWS0 Alojoeysijesun

SISOUR)S [ejes|nl

(Aouadlyap d132UaS € Jo apisno) Sulpas|q/aSeyliowaeH

AdU3D143P [IA 403284 pue jied} [|92 dy2Is ‘eljiydowsey
:UOI}IPUOD [32USS € JO IXJU0D 3y} Ul Suipaslg

uonedijdwod jo sadA]

‘eIsayisaeue 3ulpnjoul sanbiuyda) |ed13.1Ns UOWWOd
2Jedwod AjJalig pue uoISIdWNDIID [eleuoau Ul S103oey)

|e21Y32 pue [edn3|nd ‘[ed1i03sIY SUIZIJBWWNS MIIADY VSN 102 uosdwig
‘syuaijed eljiydowaey
Ul UOISIZWNDJID [BJEUOSU JO JuswaSeuew
pue pJemo3 sapniiiie ayj puelsiapun 49333q 03
$9]e1S PaNUN Y3 SSOUJE (D1 H) SI93USD) Juswieal ]
ydowsaH wouy s3si3ojojewaey dlielpaed Jo ASAINS VSN ST0Z Asuseay|
uonduosap Apnis Anuno) lea)  Joyine pea
(PenuUuUOD) € 374V L



113

IACOB ET AL.

‘sjuswiedsp

Aduadiaws Y-,z yum sjejidsoy je psw.ogiad aq Ajuo
PINOYS UOISIDOWNDJID Jey} 9n3Je 9M ‘S9Sed a19A9S a3
4O SasAjeue sy} Uo paseq "IN220 pip suoljedldwod
SNOLISS IN( ‘9.e. A|9AIJE[S] DI9M BIABUIPUEDS

ul uoISIPWNJUI 3jew SuIMo||04 suoliedlidwo)

*3]qe[leA. upjs SulISA0D JO

Junowe ay} pue Ajiwiojap Jo adAy ‘Awojeue [enpisau
JO siseq ay3 uo juaijed yoes 03 pazijenplAlpul

9( p|noys juswzeal] ‘siuad ayj Jo Awojeue

3y} ulapIsuod ajiym adueleadde sjiuad Jo siseq
9y} Uo apew aq p|noys sisoudelq ‘anss| [ediwojeue
Asewud ay3 AJiauspi 03 [BIJUSSSD SI } ‘S24NINIIS
3ulpuno.ins ayj Jo saljijewloude Aq pasned s siuad
snondidsuodul ay3 J| "UOISIDWINDII 0} Alepuodas

2Je Jey) suoisaype wouy Suiynsal sasned dluagouel
9AeY ued JapJosip siy] -3si3ojoan duelpaed

e Aq uonenjeas salinbal uajjo pue pajedaidde

Ajlensn s uey} uowwod ajow si siuad snondjdsuodu|

‘3|qe|IeAB JDAOD UDS JO Junowe 3y} pue Ajwiosap
J0 adA3 ‘Awojeue |enpisal uo paseq sjuaiied

3y} 0} pazi|enplAIpUl JusW}eal} pue SUOI}esapIsuod
|ediwojeue uo sapew aq p|noys sisoudeiq
JUBWIEDI} SUIWLISISP SN} pue aNss| dlwojeue
Asewd ay3 Suluiwia3ap ul [ngasn si 3 ‘quasaid

S| delJaA0 9|qeIaPISUOD PUE [BID1IIE S| JUSIXD

ue 0} Wa)SAS uoiedlIsse)d ayy ysnoyy|y ‘Awojeue
|euoi3duUNy [BWIOU YHM PJiyd ay3 apiaoad pue sanssi
|enxasoydAsd a4n3ny ploAe 03 sased ajeldosdde

Ul PaJUBJLIEM S| UOI}ONIISUODDY "UOI}IDII0D

1ea134ns 4oy 3s130j04n d1jelpaed e o3 Supuasaid

UOoI}PUOD UOWWOD AJSA e S| siuad snondidsuodu|

suoisnjpuod/ssuipuly Jolen

eiyjain o3 Aunfuj

|EAOW UDS SAISSIXT

uled

U3{S2104 JUBPUNPA./|EAOWI UIS2104 JUBIDIJNSU|
(uonajul 4o Sulpas|q wouy) yreaq

320ys Aioreinaai)

siuad snonoidsuodul/pajeaduod/palng/paddes |
punom SujjeayuoN

(Aouadiyap 2132ua8 e Jo apisino) Suipas|q/aSeyliowseH
BwapaQ

SISOI29N

(1ofew pue Jouiw) uopdau|

siuad snonoidsuodul/pajeaduod/paling/paddes |

siuad snondidsuodul/pajessuod/paling/paddel ]

uonedijdwod jo sadA|

'S5 9S3Y} Ul palipuspl

9JaM suo13ed]|dWOd {7/ JO [€}0} B PUE ‘S3LIFUNOD
934y} 9y} Ul San3LIoYINe y}jeay ay3 03} payiodal
U3 pey jeys sased pey sAoq OM}-ApIY| “2Injelsy|
3U} U] SasED |eje) JO pawiiopiad Sem MaIAaL
J1JBWR)SAS Y/ "Pa3Ia||0d 249M SIedA OZ ISE| dY3}

JOAO BIABUIPUEDS Ul 3UO 4O a5€ 3y} Japun sAog uo

uoISIPWINJAI 3UIMO||0) suoljedljdwod juedlyudis uo eyeq

"uaJp|iyo ui siuad snondidsuodul Jo Juswageue|n

‘U01323.1402 |ed134ns
3uipnpdul JuswaSeuew s31 9GLIDSSP 0} Usy} pue siuad

snondidsuodul Jo uoi3diIdSap pue UOIHULP € SPIAOId

uondudssp Apnis

uspams  910¢

Aey  sToC

vsn 110¢
Anuno) Jea )

(penunuo))

49|p3

Jopew)

UeseAlulS

Joyine pea]

€ 3149Vl



114

IACOB ET AL.

TABLE 4 Possible complications arising from male circumcision surgeries

Complication

1. Extensive penile skin defects/avulsion

2. Infection (minor and major)

3. Penile herpes simplex virus type 1 infection (after Jewish
ritual circumcision)

4. Necrosis

5. Partial penile/glans amputation

6. Complete penile amputation

7. Penile haematoma

Description

Penile resurfacing using a reverse bilateral anterior scrotal artery flap*®
Penile injuries from proximal migration of the Plastibell circumcision ring?
Circumcision mishaps in Nigerian children?®

Newborn male circumcision®?

Infectious complications of circumcision and their prevention®?

Examination of short and long term complications of thermocautery, plastic clamping,
and surgical circumcision techniques??

A longitudinal population analysis of cumulative risks of circumcision?*

Acute ischemia of the glans penis after circumcision treated with hyperbaric therapy
and pentoxifylline: Case report and revision of the literature®®

Canadian Pediatrics Society position statement on newborn circumcision: A risk-
benefit analysis revisited?®

Complications of circumcision®’

Complications following circumcision: Presentations to the emergency departmen

Circumcision mishaps in Nigerian childrenZ®

Rates of complications after newborn circumcision in a well-baby nursery, special care
nursery, and neonatal intensive care unit?’

Male circumcision from an infectiological point of view®

Circumcision: Postoperative complications that required reoperation®®

Reconstruction of the penile skin loss due to ‘radical’ circumcision with a full thickness
skin graft3!

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

t28

Penile herpes simplex virus type 1 infection presenting two and a half years after
Jewish ritual circumcision of an infant®3

Neonatal herpes simplex virus infections in Israel*

Nontherapeutic circumcision of minors as an ethically problematic form of iatrogenic
injury®

Delayed glans necrosis after circumcision: Role of testosterone in salvaging glans®>

Complications of circumcision®’

Penile injuries from proximal migration of the Plastibell circumcision ring®’

Ischemia of the glans penis following circumcision: Case report and revision of the
literature®®

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

Penile resurfacing for denuded penis following circumcision®”

Circumcision-related tragedies seen in children at the Komfo Anokye Teaching
Hospital, Kumasi, Ghana®®

Nontherapeutic circumcision of minors as an ethically problematic form of iatrogenic
injury*

Complications of high volume circumcision: Glans amputation in adolescents; a case
report39

Canadian Pediatrics Society position statement on newborn circumcision: A risk-
benefit analysis revisited?®

Complications of neonatal circumcision requiring surgical intervention in a developing
country40

Complications of circumcision?”

Surgical repair of traumatic amputation of the glans**

Bleeding complications after ritual circumcision: About six children*?

Surgically correctable morbidity from male circumcision: Indications for specialist
surgical care in Lagos*®

Circumcision mishaps in Nigerian children?®

Complete penile amputation during ritual neonatal circumcision and successful
replantation using postoperative leech therapy**

Circumcision-related tragedies seen in children at the Komfo Anokye Teaching
Hospital, Kumasi, Ghana®®

Evaluation of male circumcision: Retrospective analysis of one hundred and ninety-
eight patients*®

(Continues)
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TABLE 4 (Continued)

Complication

8. Bleeding in the context of a genetic condition:
haemophilia, sickle cell trait and factor VII deficiency

9. Oedema

10. Keloids

11. Phimosis (referring to pathological phimosis)

12. Sudden infant death syndrome

13. Haemorrhage/bleeding (outside of a genetic deficiency)

Description

Sickle cell trait and haemophilia: A rare association*®

A newborn with simmering bleeding after circumcision*”

Déficit congénital en facteur VII révélé par une hémorragie post circoncision*®

Circumcision in males with bleeding disorders*’

Risk of bleeding and inhibitor development after circumcision of previously untreated
or minimally treated severe hemophilia A children®®

A single centre experience in circumcision of haemophilia patients: Izmir protoco

To circumcise or not to circumcise? Circumcision in patients with bleeding disorders?

Neonatal circumcision in severe haemophilia: A survey of paediatric haematologists at
United States Hemophilia Treatment Centers>®

A rare but important adverse event associated with adult voluntary medical male
circumcision: Prolonged bleeding®*

|51

Evaluation of male circumcision: Retrospective analysis of one hundred and ninety-
eight patients*®

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

Keloid formation after pediatric male genital surgeries: An uncommon and difficult
problem to manage®®

A rare presentation of penile keloids after traditional circumcision: Case repor

Keloid formation after circumcision and its treatment®’

t56

Nontherapeutic circumcision of minors as an ethically problematic form of iatrogenic
injury®

Secondary phimosis after circumcision®®

Acquired phimosis after plastibell circumcision: A preventable consequence®®

Complications of circumcision?”

Revisions after unsatisfactory adult circumcisions®°

Dermatological complications of circumcision: Lesson learned from cases in a pediatric
dermatology practice®!

Neonatal circumcision and prematurity are associated with sudden infant death
syndrome (SIDS)%?

Circumcision bleeding complications: Neonatal intensive care infants compared to
those in the normal newborn nursery®®

Circumcision: Postoperative complications that required reoperation®C

Immediate complications of elective newborn circumcision®*

A longitudinal population analysis of cumulative risks of circumcision?*

Evaluation of male circumcision: Retrospective analysis of one hundred and ninety-
eight patients*®

Acute ischemia of the glans penis after circumcision treated with hyperbaric therapy
and pentoxifylline: Case report and revision of the literature?®

Canadian Pediatrics Society position statement on newborn circumcision: A risk-
benefit analysis revisited?®

Neonatal circumcision: New recommendations & implications for practice®

Vitamin K deficiency bleeding and early infant male circumcision in Africa®”

Complications of circumcision?”

Bleeding complications after ritual circumcision: About six children*?

Complications following circumcision: Presentations to the emergency departmen

Surgically correctable morbidity from male circumcision: Indications for specialist
surgical care in Lagos*®

Circumcision mishaps in Nigerian children®®

Rates of complications after newborn circumcision in a well-baby nursery, special care
nursery, and neonatal intensive care unit?’

Bleeding at circumcision: Patient or operator issue®®

Male circumcision from an infectiological point of view®

Examination of short and long term complications of thermocautery, plastic clamping,
and surgical circumcision techniques?®

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

t28

(Continues)



116

IACOB ET AL.

TABLE 4 (Continued)

Complication

14. Nonhealing wound

15. Scrotal injuries

16. Preputial stenosis

17. Meatal stenosis

18. Cicatrix

19. Meatitis

20. Trapped/buried/concealed/inconspicuous penis

Description

A longitudinal population analysis of cumulative risks of circumcision®*

Revisions after unsatisfactory adult circumcisions®®

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

Examination of short and long term complications of thermocautery, plastic clamping,
and surgical circumcision techniques??
Scrotal injuries during neonatal circumcision®”

Circumcision: Postoperative complications that required reoperation®°

Complication of newborn circumcision: Meatal stenosis or meatal web®®

Does circumcision increase meatal stenosis risk?—A systematic review and meta-
analysis®’

Nontherapeutic circumcision of minors as an ethically problematic form of iatrogenic
injury*

Circumcision: Postoperative complications that required reoperation®

Are mechanical and chemical trauma the reason of meatal stenosis after newborn
circumcision”®

Canadian Pediatrics Society position statement on newborn circumcision: A risk-
benefit analysis revisited?®

Neonatal circumcision: New recommendations & implications for practice®

Complications of neonatal circumcision requiring surgical intervention in a developing
country40

Complications of circumcision?’

Incidence of asymptomatic meatal stenosis in children following neonatal
circumcision”®

Surgically correctable morbidity from male circumcision: Indications for specialist
surgical care in Lagos*®

Rates of complications after newborn circumcision in a well-baby nursery, special care
nursery, and neonatal intensive care unit®

Meatal stenosis in boys following circumcision for lichen sclerosus (balanitis xerotica
obliterans)’?

Combination treatment for cicatrix after neonatal circumcision: An office-based
solution to a challenging problem”®

Revisions after unsatisfactory adult circumcisions®°

Rates of complications after newborn circumcision in a well-baby nursery, special care
nursery, and neonatal intensive care unit®’

Examination of short and long term complications of thermocautery, plastic clamping,
and surgical circumcision techniques?>

Nontherapeutic circumcision of minors as an ethically problematic form of iatrogenic
injury®

Complications of circumcision?”

Male circumcision from an infectiological point of view®

Examination of short and long term complications of thermocautery, plastic clamping,
and surgical circumcision techniques?>

Nontherapeutic circumcision of minors as an ethically problematic form of iatrogenic
injury®

Dermatological complications of circumcision: Lesson learned from cases in a pediatric
dermatology practice®*

Complications of neonatal circumcision requiring surgical intervention in a developing
country®°

Inconspicuous penis’4

Complications of circumcision?”

Reconstruction of the penile skin loss due to ‘radical’ circumcision with a full thickness
skin graft®!

Buried and trapped penis: A case report””

Surgically correctable morbidity from male circumcision: Indications for specialist
surgical care in Lagos*®

The relationship between obesity and complications after neonatal circumcision”®

Buried penis after newborn circumcision””

Rates of complications after newborn circumcision in a well-baby nursery, special care
nursery, and neonatal intensive care unit?’

The inconspicuous penis in children”®

(Continues)
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TABLE 4 (Continued)

Complication

21. Urethrocutaneous fistula

22. latrogenic hypospadias

23. Intraperitoneal bladder perforation (leading to life-
threatening renal failure)

24, Circulatory shock

25. Death (from bleeding or infection)

26. Unsatisfactory cosmetic results including uncircumcised
appearance

27. Device displacement

28. Early sloughing of foreskin tissue

29. Long foreskin obstructing urine flow

30. Insufficient foreskin removal/redundant foreskin

Description

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure?

Nontherapeutic circumcision of minors as an ethically problematic form of iatrogenic
injury*

Complications of neonatal circumcision requiring surgical intervention in a developing
country40

Complications of circumcision?”

Multiple circumferential urethrocutaneous fistulae as a rare complication of
circumcision and review of literature”?

Penile injuries from proximal migration of the Plastibell circumcision ring®’

Surgically correctable morbidity from male circumcision: Indications for specialist
surgical care in Lagos*®

Circumcision mishaps in Nigerian children?®

Rates of complications after newborn circumcision in a well-baby nursery, special care
nursery, and neonatal intensive care unit®

Circumcision-related tragedies seen in children at the Komfo Anokye Teaching
Hospital, Kumasi, Ghana®®

Penile epidermal inclusion cyst®°

Circumcision-related tragedies seen in children at the Komfo Anokye Teaching
Hospital, Kumasi, Ghana®®

Nontherapeutic circumcision of minors as an ethically problematic form of iatrogenic
injury*

Complications of circumcision?”

Intraperitoneal bladder perforation and life-threatening renal failure in a neonate
following circumcision with the Plastibell device®!

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

Newborn male circumcision®?

Canadian Pediatrics Society position statement on newborn circumcision: A risk-
benefit analysis revisited?®

A newborn with simmering bleeding after circumcision*”

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

Newborn male circumcision®?
Neonatal circumcision: New recommendations & implications for practice®
Revisions after unsatisfactory adult circumcisions®®

Unexpected complications following adult medical male circumcision using the PrePex
Device®®

Penile injuries from proximal migration of the Plastibell circumcision ring?

Circumcision mishaps in Nigerian children?®

Unexpected complications following adult medical male circumcision using the PrePex
Device®®

Unexpected complications following adult medical male circumcision using the PrePex
Device®®

Unexpected complications following adult medical male circumcision using the PrePex
Device®®

Acute ischemia of the glans penis after circumcision treated with hyperbaric therapy
and pentoxifylline: Case report and revision of the literature®®

Complications of circumcision?”

Revisions after unsatisfactory adult circumcisions®°

Buried and trapped penis: A case report””

Circumcision mishaps in Nigerian children?®

Rates of complications after newborn circumcision in a well-baby nursery, special care
nursery, and neonatal intensive care unit?®

Circumcision-related tragedies seen in children at the Komfo Anokye Teaching
Hospital, Kumasi, Ghana®®

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

(Continues)
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TABLE 4 (Continued)

Complication

31. (Acute) Ischaemia (which can lead to necrosis)

32. Pain

33. Skin bridges (penile skin adhesion)

34. Fournier's gangrene

35. Penile mycosis leading to penile gangrene

36. Glandular adhesion (of remnant foreskin)

37. Implantation dermoid/epidermal inclusion cysts/penile
implantation cyst

38. Myiasis (fly infestation)

39. Denuded penis
40. Chordee

41. Suture sinus tracts

42. Lower clinical neurophysiological elicitability of the
penilo-cavernosus reflex

Description

Acute ischemia of the glans penis after circumcision treated with hyperbaric therapy
and pentoxifylline: Case report and revision of the literature®®

Ischemia of the glans 24 hours after circumcision: A case report and therapeutic
solution®

An unexpected complication: Glans ischemia after circumcision. Review of the
literature®

Ischemia of the glans penis following circumcision: Case report and revision of the
literature3®

Acute ischemia of the glans penis after circumcision treated with hyperbaric therapy
and pentoxifylline: Case report and revision of the literature®®

Complications of circumcision?”

Complications following circumcision: Presentations to the emergency departmen

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

t28

Neonatal circumcision: New recommendations & implications for practice®

Dermatological complications of circumcision: Lesson learned from cases in a pediatric
dermatology practice®*

Complications of circumcision?”

Surgically correctable morbidity from male circumcision: Indications for specialist
surgical care in Lagos*®

The relationship between obesity and complications after neonatal circumcision”®

Rates of complications after newborn circumcision in a well-baby nursery, special care
nursery, and neonatal intensive care unit®’

Circumcision-related tragedies seen in children at the Komfo Anokye Teaching
Hospital, Kumasi, Ghana®®

Fournier's gangrene-delayed pedicle flap based upon the anterior abdominal wall&
Fournier's gangrene after adult male circumcision®”

Devastating penile mycosis leading to penile gangrene®®

Dermatological complications of circumcision: Lesson learned from cases in a pediatric
dermatology practice®®

Complications of neonatal circumcision requiring surgical intervention in a developing
country40

Circumcision mishaps in Nigerian childrenZ®

Surgically correctable morbidity from male circumcision: Indications for specialist
surgical care in Lagos*®

Circumcision mishaps in Nigerian children®®

Complications of neonatal circumcision requiring surgical intervention in a developing
country*°

Circumcision-related tragedies seen in children at the Komfo Anokye Teaching
Hospital, Kumasi, Ghana®®

Nontherapeutic circumcision of minors as an ethically problematic form of iatrogenic
injury®

Dermatological complications of circumcision: Lesson learned from cases in a pediatric
dermatology practice®®

Penile epidermal inclusion cys

Complications of circumcision?”

Penile epidermal inclusion cyst®’

Epidermal inclusion cyst as a rare complication of neonatal male circumcision: A case
report”®

tSO

Myiasis as a rare complication of male circumcision: A case report and review of
literature®*

Penile resurfacing for denuded penis following circumcision®”

Complications of circumcision?”
Circumcision mishaps in Nigerian childrenZ®

Complications of circumcision?’

Clinical elicitation of the penilo-cavernosus reflex in circumcised men®?

(Continues)
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TABLE 4 (Continued)
Complication

43. Sexual dysfunction

Description

Reconstruction of the penile skin loss due to ‘radical’ circumcision with a full thickness

skin graft®!

44, Traumatic neuroma
45, Decreased urine output

46. Excessive skin removal

Traumatic neuroma of the penis after circumcision—Case report”®
Complications following circumcision: Presentations to the emergency department?®

Rates of complications after newborn circumcision in a well-baby nursery, special care
nursery, and neonatal intensive care uni

t29

Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

47. Injury to urethra

Rates of complications after newborn circumcision in a well-baby nursery, special care

nursery, and neonatal intensive care unit®
Serious complications in male infant circumcisions in Scandinavia indicate that this
always be performed as a hospital-based procedure®?

virus type 1 infection (after Jewish ritual circumcision) and bleeding in
the context of a genetic condition: haemophilia, sickle cell trait, factor
VII deficiency, oedema, nonhealing wound, circulatory shock, pain,
excessive skin removal and injury to urethra.

Positions taken on male circumcision by various groups could not
be further apart. Most agree, though, that neonatal circumcision is an
irreversible intervention in the physical integrity of the male.”*
Humanists concentrate on the moral aspects related to the procedure,
while physicians on the scientific ones. A categorical position is
adopted by Andrew L. Freedman, a former member of the American
Academy of Pediatrics Task Force on Circumcision, as he conceded
that circumcision is fundamentally a religious or cultural practice in
search of a ‘medical’ justification.* At opposing end of the debate
stands the Center of Disease Control (CDC) and the American Acad-
emy of Pediatrics (AAP), both concluding that the benefits of neonatal
circumcision greatly outweigh the risks, suggesting at the same time,
that the procedure be made available to informed parents asking for it
for their sons.”® Situating itself somewhere equidistantly between
these two poles, the Canadian Pediatric Society considers that the
medical risk: Benefit ratio of routine newborn male circumcision is
closely balanced and that it is challenging to make definitive recom-
mendations for the entire male newborn population in Canada.8? A
similar tone is expressed for the Scandinavian experience on circumci-
sion.2

As an accepted frequent surgical procedure, several ancillary
aspects are amply discussed, like, for instance, anaesthesia, related
issues for circumcision in boys of various ages.”® Another aspect
refers to preoperative and post-operative therapy for children with
known haemophilia (mainly factor VIII and IX deficiencies) undergoing
circumcision. Fibrinolytic agents or coagulation factor replacements
are among the most used and insure safe surgical procedures in spe-
cialized health facilities.>® Lastly, specific aspects of infections arising
in connection to circumcision are discussed, emphasizing recommen-
dations for strict asepsis during such operations?? and avoidance of
ritual-related HSV infections.®*

Fewer complications occur if the circumcisions are performed by
trained professionals in hospital settings versus other providers in rit-
ual circumcisions. Recommendations and ethical issues raised include
who performs circumcisions, what type of training they have, in which
setting is the surgery performed, in what type of cleanliness condi-
tions, with the presence of anaesthesia, how diagnoses of various
complications should be made and why it is important to make them,
the importance of cultural, religious and ethical family traditions in a
family’s decision to circumcise their son or not, the importance of
being prepared to diagnose a bleeding disorder in a child during his
circumcision operation and respecting a patient’s autonomy in terms

of his own circumcision.

3.4 | Possible complications arising from male
circumcision surgeries

Table 4 shows 47 unique complications arising from male circumci-
sions that were found among the 78 articles. The most common com-
plications found in the articles were infection (minor and major),
partial penile/glans amputation, bleeding in the context of a genetic
condition: haemophilia, sickle cell trait, factor VII deficiency,
haemorrhage/bleeding (outside of a genetic deficiency), preputial ste-
nosis, meatal stenosis, trapped/buried/concealed/inconspicuous
penis, urethrocutaneous fistula, insufficient foreskin removal/
redundant foreskin and implantation dermoid/epidermal inclusion
cysts/penile implantation cyst. The complications mentioned less
often among the articles were penile hematoma, sudden infant death
syndrome, intraperitoneal bladder perforation (leading to life-
threatening renal failure), circulatory shock, early sloughing of foreskin
tissue, long foreskin obstructing urine flow, penile mycosis leading to
penile gangrene, myiasis (fly infestation), denuded penis, suture sinus
tracts, lower clinical neurophysiological elicitability of the penilo-
cavernosus reflex, sexual dysfunction, traumatic neuroma and

decreased urine output.
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4 | DISCUSSION

Male circumcision is a common procedure performed in many parts of
the world by many different types of providers. A wide variety of
complications arising from circumcision surgeries are reported in the
literature. Forty-seven different complications that arose from male
circumcision surgery were found in this study. This does not imply
that every male circumcision performed results in a complication but
it is important to note that there can be serious life-altering conse-
quences from this procedure, even if it is done correctly. Some of
these complications are relatively minor and simple to treat; others,
however, require additional surgery to correct the complication. But
some complications are irreversible. Even psychological issues have
been reported to arise in children after operations, including circumci-
sions.?” These mental post-operative issues are not commonly listed
as potential complications on informed consent literature and are not
often taken into account as a risk of circumcision.

More complications arise if the circumcision operation is done
after the neonatal period, if it does not respect strict antisepsis, if it is
performed by a less experienced provider and if no clinical investiga-
tion is performed for identification of genetic bleeding defects.

While experienced providers who practice in sterile settings
have better outcomes with fewer complications, encouraging par-
ents to take into account who is performing their son’s circumci-
sion, what was their training, how clean is their practice and how
much experience they have and reminding them they have the
option to decline the procedure entirely allow the parents to get a
more complete picture and play an essential role in the decision-
making process.

Healthcare providers, especially surgeons who perform male neo-
natal circumcisions, need to be informed of the comprehensive list of
potential complications of the surgery. Understanding the extent to
which such complications occur will allow them to provide more
detailed, factual and balanced information to parents regarding the
potential risks, including short- and long-term complications, many of
which are either reversible through additional surgery or are
permanent. As such, providers should plan in advance for potential
complications and explain to parents what their next steps should be
if such a complication were to arise. Parents should also be sure to
ask their healthcare provider about a number of issues: If complica-
tions do arise, what plans are in place to minimize them as quickly as
possible? Do providers have immediate access to clotting factors in
case the baby will not stop bleeding? Do they have an arrangement
with neonatologists in their hospital to consult in such cases? Do they
have multiple instruments at the ready that they are trained and
comfortable in using? Will they pick the technique of circumcision
that best fits the baby’s anatomy?

Given the results of this study, it is clear that physicians must be
prepared to counsel parents who are unsure of the decision to circum-
cise their sons or not, taking into account the vast number of compli-
cations that could arise as a result. The medical professionals must put
aside their own personal beliefs and experiences in order to listen to

the patient and parents’ experiences, concerns and hesitations. Some

families may come in with a decision already made about wanting to
get the procedure done, and because parents may have a number of
religious or cultural reasons for wanting their infant circumcised, it is
vital that providers be able to participate in a balanced discussion that
also takes into account the various types of complications and their
potential severity. But it is also likely that a family will come into the
office unsure of what to do. The physician must step up and counsel
them. It is not ethical to push onto a patient or his family a procedure
that they are unsure or uninformed about. Other families will have
already decided to not circumcise their sons. Their decisions must be
respected.

It is equally important that physicians discuss with their patients
and parents ways of addressing common issues that could develop in
natural male anatomy without the use of surgical intervention, for
example, genital hygiene and presence of phimosis in a prepubescent
male. Phimosis is present in almost all neonates, and the prepuce is
eventually retractable in 99% of males by age 16.2>1 If a prepubes-
cent patient presents with tight but otherwise normal foreskin,
watching and waiting until after puberty should be considered.?®

Male circumcision is not without its risks and complications, and
all families, regardless of hesitations or not, must be informed of these
potential adverse effects. In any scenario, a well-researched and expe-
rienced physician who can offer guidance and counselling will provide
patients and their families comfort and guidance through this irrevers-

ible decision.
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