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Xeipoupyikn e§aipeon deppaukov
ITIUY @V TG KEPAANG O XpUuooypapo
Carassius auratus (Linnaeus 1758)

I1. AyyeAidng , I.N. Batoog, A. Kapayidvvng

IEPIAHWH. Taxpuoépapa Oranda napouvoidlouv ouyvd au-
Enpévn avdiruén Seppaukdv muydv oty meploxh g kepaiig.
O1 mmwyég autég, moddég @opés, enexteivovial yUpw amd toug
opladpotc, pe anotéAeopa tov mepiopiopd wou orruxoy mediou kat
v karanévnon tou papioy.'Eva ypuodypapo nhixiag nepinou teo-
odpwv ewov, pe uneppeyélerg Seppaukég muyés yopw anéd woug
ogpBadpovc, voPrifnke oe yelpoupyiki enépPaon efaipeoniq
wug. [Ipoeyyelpnuxdg éyivav mpohniruxd Aoutpd end tpeig npé-
peg pe 1o eupéwg @doparog avupikpoPiaké nifurpirinol
(Aquafuran). Metd v avaioOnoia pe qarvo§uailfavérn efaipé-
Onkav o1 Seppaukég mwyég pe vuotéps, n opd kAiong tou omoi-
ou fitav mpog v nepipépeia g opOapikig kéyxng yia v npo-
otaoia tou o@Badpoy. Katd my 1otodoyixd e§étaon wwv 10tév nou
a@aipéOnkav napampidnke vnepmdaoia ng emdeppibag xar
unepPoliki oucodpeuon unodbpiou Ainoug. To pdpr dpyioe va
npociapfdver tpogni eviég Tou mpdrou, perd v enépfaon, er-
koortetpdwpou. Tig endpeveg npépec, n 6peln ka1 n oupnepipo-
pd tou napouoiacav ca@n Pedtiwon ot oyéon pe v mpoeyyelpn-
ukn nepioSo, ever 12 prveg nepinou perd v enépPaon, Sev na-
pampniOnke avarwén véwv Seppaukdv muydy yipw ané toug
opladpotc, yeyovdg nou Sefyver 6u n enépPaon efye Oeuxd eni-
8paon otnv noiétnta {wiig ou Papiov.

Aé€eig evpempiaong: xpuodyapo, yeipoupyikil, SeppauKég muyég

EIZATQI'H

O\ TeQLOOGTEQES YELQOVQEYLRES emeufdoels oe Pa-
oL, TOOO YO RAAAWTTLOTIXOVS 600 %Al Yo Bepameuti-
%©OUG ONOTOVE, AVOPEQOVTAL XVIWS 0 PAQLOL EVV-
dpelmv pueyding a&iag. Ou Bepamevtinég emeuPaoelg
QPOEOVV RUQIMG OTNY APAIQEDY EVIOTLOUEVOV VEO-
mhaoudtwv tov dépuarog (O’Hagan xow Raidal 2006) 1
™¢ nothoniic ®owkdtnrag (Lewbart et al. 1998; Weisse
et al. 2002; Raidal et al. 2006), evd madderypno »oh-
MOTLOTIRGV ETEUPACEWY EVOL 1) AVTLRATAOTOON ROTE-

Evolawpepouoa Nepintwon

Interesting Case Report

Surgical excision of skin folds from
the head of a goldfish Carassius
auratus (Linnaeus 1758)

Angelidis P, Vatsos N.I., Karagiannis D.

ABSTRACT. Goldfish Oranda very often exhibit skin overgrown
folds in the dorsal head area. In many cases, these folds extend
laterally towards the periocular area resulting in tunnel vision and
thus stress of the fish. A goldfish, about four years old, with
overgrown skin folds around its eyes underwent a surgical excision
of these folds. Prior to surgery and the last three consecutive days
the fish was treated with the wide spectrum antibiotic nifurpirinol
(Aquafuran) by bath. After the fish was anaesthetized with
phenoxyethanol, the excessive skin folds were excised with a scalpel.
Histological examination of the excised skin revealed hyperplasia of
the epidermis and excessive subcutaneous fat tissue. During the first
24 hours after surgery the fish started to cat. In the next few days,
its appetite and overall behaviour showed significant improvement
compared to those prior to the operation, while almost 12 months
post operation, no new skin folds appeared around the eyes, a fact
that indicates that the operation improved the life of the fish.

Key words: goldfish, surgery, skin folds

INTRODUCTION

The majority of surgical operations performed on
fish, both for cosmetic and therapeutic reasons, are
performed on valuable aquarium fishes. These
therapeutic operations mainly involve the removal of
tumors either from the skin (O’Hagan and Raidal 2006)
or the peritoneal cavity (Lewbart et al. 1998; Weisse et
al. 2002; Raidal et al. 2006), while examples at cosmetic
operations are the replacement of a destroyed eye with
an artificial one (Nadelstein et al. 1997) and the
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otoapuévoy ogpbaiuod amd €va texvntd (Nadelstein
et al. 1997) nouw m asroratdotoon g oxohimong (Govett
et al. 2004).

To meQuoodteQa eEMTEQLRA YOQARTNOLOTIRA TMV
xovodyapwv (Carassius auratus, owoyévewa Cyprinidae)
mov datnEovvtan oto evudeela OjueQa elval QIToTE-
Aeopa ETAOYDV dLOQPSQWYV YOQAXTNOLOTIXDV TTOV aQ-
xwd elyov eppaviotel mg Tuyaieg petorhdEelg (Bailey
zo Sandford 1997). Ta yovodypaga Oranda €xovv éva
OLOTEQO YOQOKTNOLOTIXG: OTO ETAVM UEQOS THS KEWU-
MG Tovg avaTTicooVTOL VITEQUETOO dEQUATIXES TTTU-
¥é¢ mov 600 0. PdpLa awEdvouy oe péyebog, peyoho-
vouv xaw autés. ‘Otav Ta dolo pBdoouv mepimov 0to
devteQo €tog TS NMrlag Toug, oL TTUXES AUTES HOAU-
TTTOUV Eva, UEYALO HEQOS TV POAYYLORAAVUUATWOV, RO
Bdg now v mepropfdlua yoea (Johnson xow Hess,
2001). H extetauévn avamtugn tov Tmuydv yoom oo
ToVg 0POAAIOUG €XEL MG ATOTEAECUO TOV TEQLOQLOUS
TOV OTTLXOU TTEDIOU TOV YPAQLOV ROLL, ROT ETERTAON, TN
UELWUEVT) avTIAYN TOv XDEOL ®at T duorOAla aves-
peong tpoprc. Emiong, didpopol wrgoopyaviouol,
Omg eVROUQLONA TABOYOVA BAXTHOLO ROL TAQAOLTA,
Bolorovy nataguylo péoa otig viepueyE0els depuartt-
%EG TTVYES MULOVQYWVTAS, TOMES YoEEc, coPfagéc
depuatirég alMoLDOoELS.

Zmv ggyaoio vty TEQLYQAMETAL 1 XELQOVQYLXY
eEalpeon twv VITeQUEYEDWY dEQUATLRGV TTTUYDY TOV
elyav avomruyBel yipw amtd Toug ogBakuoig ot you-
ooapo Oranda, pe otdyo ™ Pehtionon e ToldTTog
Conjg Tov.

IHEPITPA®H IIEPIETATIKOY

XQuoGpao, MG TEQTTOV TE00GQMY ETAV, TQO-
oxroutotre oto Egyaotnijolo IxBuohoyiog tov Aglaro-
tehelov [Mavemomuiov Oecoalovinng. Zvugwva 1e
TNV TEQLYQUI] TOU LOLOXTITY TOV, ®ATd TOV TEAEVTAIO
XOOVO, Ot JEQUATIRES TTTUYES OTO AV TUUA TNG REPOL-
Mg elyav magovoldoel €vrovn avdmatugn (Ewdva 1a)
na elyov emextobel wog Ty meQLoBaiuxy xooa,
UE OTOTELEOUA VAL TEQLOQLOTEL RATA TOAU TO OTTLXRG
medio Tov YapLov. H xatdotaon avty galvetal 6ty no-
Tamovovoe To YPapL, ®obwdg tagovoials Tdon aroud-
VOONG, x0T PaBroy astdAeio Aemav xou adtogoic
YLOL TV TQO.

ITPOEI'XEIPHTIKH AI'QTI'H

ITowv amd ™ yxewpoveywry eméupoaon, ent puio O
™MV NUEQA RoL Yo SLAOTNUO TOUDY MUEQDY, YivOvVTOV
010 PApL AoUTEAd e TO EVEEWS PAOUATOS OVTLULXQO-
Broxd nifurpirinol (Aquafuran, Aquarium Minster),
oe ddom 1mg/l vepov. Ta houtpd elyav TEOANTTLRGS Y-
QOXTIHOA YLOL TNV HATATOAEUNOY TWV EVROLQLOKA TTOL-
Boyovov Paxtnolwv, ta omoio evOeXOUEVMS VITHOY OV

correction of scoliosis (Govett et al. 2004).

Most of the external characteristics of the goldfish
(Carassius auratus, family Cyprinidae) that are
maintained in aquarium nowdays are the results of
genetic selection of random mutations (Bailey and
Sandford 1997). Goldfish Oranda have a certain
characteristic: skin folds grow on the top of their head,
which enlarge as the fish grows. When the fish becomes
2 years old, these folds extended over a great area of the
gill covers and the periocular area (Johnson and Hess,
2001). This extensive growth of the skin folds results in
tunnel vision of the fish and therefore a reduced per-
ception of the surrounding environment and difficulty
in finding food. Furthermore, various microorganisms
(e.g. opportunistic bacteria and parasites) find shelter
within these folds causing serious skin lesions.

The aim of this paper was to describe the surgical
excision of overgrown skin folds from an Oranda
goldfish in order to improve its welfare.

CASE REPORT

A goldfish about 4 years old was admitted in the
Ichthyology Laboratory, Veterinary School, Aristotle
University of Thessaloniki. According to its owner,
during the last year the skin folds on the top of its head
exhibited significant growth (Figure 1a) and expanded
laterally, towards the periocular area, resulting in tunnel
vision of the fish.

It seemed that this situation was quite stressful to the
fish, as it presented inclination for isolation, loss of a few
scales and loss of appetite.

PREOPERATIVE TREATMENT

Prior to surgery and for 1 hour per day for the last
three consecutive days period, the fish was immersed in
a solution of the wide spectrum antibiotic nifurpirinol
(Aquafuran, Aquarium Miinster). The concentration
of the antibiotic was 1 mg/l. These preventive baths
killed any opportunistic pathogens, which could cause
some problems after the operation. In addition, the
accumulation of the antibiotic in the tissues of the fish
would minimize the growth of any microbes that might
enter the fish during the surgery. This was very
important since, very often, fish exhibit anorexia after
various operations and thus the administration of
antibiotics per os is not possible.

ANAESTHESIA

The goldfish was transferred by its owner to
Laboratory, in a plastic bag containing approximately 2
1 of aquarium water. Prior to surgery, the fish was placed
in a plastic container containing 1 1 of aquarium water
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Ewdva 1. a) To Oranda mowv amd m xelpovyry exéufaon e vrepuey€0els depuatinég mruyeg omyv xepah, B) deyyeronmny xo-
offynon avarodntxod pe xabeTioa, 7) €Leyy0s ™G eXTONS TV TTVXdV ne peyefuvund paxd, 8) to Oranda petd to TEQUS ™E EMEU-
Baong xaL oLy and my avdvnym, €) tepdyie Oelyuatog Tov apapgtnrav xan eEetdomuray wtohoyrdg, ot) 1o Oranda 15 nuépeg
uetd mv exéppaon. (Pwroypapies . Kiooogylov, tdioxtym tov Oranda)

Figure 1. a) Oranda goldfish prior to surgery, b) administration of anaesthetic using a tube, ¢) observing the excision of the skin using
a magnitying glass, d) Oranda goldfish after the operation and before recovery, e) excised skin tissues used for histological
examination, f) goldfish Oranda 15 days after surgery. (Photos by S. Kiosseoglou, Oranda’s owner)
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010 d€pUaL TOV YPaELOY, KAl CUVETHDGS, TOV TEQLOQLOUO
™G EUPAVLONG UETEYYELQNTIRMV eTLTAORWV. H moanti-
%1} auty] elvon petovog onuaociog, dLdTL Tig TEQLOOHTE-
QEG (POQEES TAL YAQLOL TTAQOVOLALOVV TUQATETAUEVY VO~
0eEla UETEYYELONTLRWGS, YEYOVOS TTOU deV EMTQETEL T
X0 YNON aVTLULRQOPBLOXDYV QUOUAXWMY OITG TO OTOUA.

ANAIZOHXIA

To ydou petapépbnre oto Egyaotiiolo uéoa og €va
dLdpavo mhaotnd odxo Tov TeQLelye meQimov dUo Ai-
To0 vEQO evudpetov. Iow amd v eméufoon To Ydol
tomoBetOnre o éva Thaotnd doyelo evig Mtpov, To
omo{o TANEMONrE e TO VEQS PETAPOQAS ®OL avaLotn-
toouiOnxe pe gawvoEvatbavory. H mpoodnyxrn tov
avoLoONTroy yvetay oTadlomd, Mote Vo eAEYYETOL 1)
OUUTTEQLYOQC TOV YPOQLOU ROL 1) ELCUYMYT] OTNV AVOL-
ofnota va yiver opohd. H tehni] ovyrévigmon tov
avalodntnov ftav mepimov 0,6 ml/l (Treves-Brown
2000).

To YdotL mEoodevtind eupavioe axavEVIOTY %O~
Moufnon xow uoMg €uetve axivito Pe TV RotLary (-
Q0L TOV TTQOG TA TAV®, ATTOUOXQUVONRE ATt TO VEQO 1L
towoeT|Onre 0T0 YXELROVEY IS TEOTTELL. [Tgoxeuévou
70 PdotL va. drotnen el avoloBitomomuévo ot vo Ao
Baver 0Euydvo natd ™) dudorera Tng ETEUPAONG, TOTO-
BetiBnxre oto otdua tov €vag Thaotirés rabetioag
(Ewova 1), o omolog droy€reve oEuyovmuévo vepo
e avouoOnTnd oto fedyyLo.

XEIPOYPI'IKH EITIEMBATXH

O depuatinéc mruyéc yipow amtd tovg ogBaiuovg
eEqEBMHAV e VVOTEQL UE TETOLOV TEOTO MDOTE AUTOL
VOL NV TEOVROTLOTOUY. O ®IVIOELS TOV VUOTEQLOD Elyav
popd (Ewdva 1B) mwpog tv mepupépeta g opBaiuxiig
HOYYNGS YLO TV TEOOTO0 (0 TOV 0BaAinot. H emupdveia
TOV YUOTEQLOU 1TV OYEOGV TOQAAANAY pe Ta 00Td TOV
%paviov Tov YoLov. H tour] tTmv depuatirdy mtuydv
dev wropovoe va yivel pe v egapuoyy otabepng u-
VOUNG OTO VUOTEQL, ETTELDT LECO OF AUTES VI OOV AE-
L, 1) EXTOWUY TV OOV aroutoloe pueyoahitepn dv-
VOUN 0 OXE0N UE QUTHY TOV UWOAOXDY LOQImV Tov d€p-
woroc. H mpdodog e eEalpeong tov muywv eheyydtoy
ouveydg ue ) Porfela evdg peyeBuvtinot poaxot (Ei-
zéva 1y). ‘Otav 1 eEailpeon tovg yipw amd tovg ophok-
noug ®QlBN®E LRAVOTONTIXY, 1 YOO YNON TOU OVOLL-
oOMNTHOU dLarSTN®E RO TO YPAQL UETAPEQONRE OE oL
ooty Aexdvn 5 Aitpwy, 1 omolo TeQLeiye vabaQo ve-
00, mooxeLuévou va. avovijppel (Ewdva 19).

INo évte Aemrd mepimov LeTd ™) PeTapoQd TOU Yo
0L0Y 0to %aBaES veQD, T FEAYYLORAMIUUATA TOV KL-
voUvTay avermoiotnta, Yeyovos mou €0gLyVE RATAOTOAN
™G AVOTVEVOTIXI|S Agttovgyilag. Méoa ot Aendvn pe to

in order to be anaesthetized with phenoxyethanol. The
final concentration of the anaesthetic was approximately
0.6 ml/l (Treves — Brown 2000). The administration of
the anaesthetic drug was gradual in order to monitor the
behaviour of the fish and the induction of anaesthesia
to be smooth.

Gradually the fish exhibited erratic swimming which
finally ceased and as soon as it was turned belly-up, it
was removed from the anaesthetic solution and placed
on the table, where the operation took place. In order
to maintain the fish under constant anaesthesia and
oxygenation, a plastic tube was placed inside its oral
cavity (Figure 1b), which provided the gills of the fish
with a constant flow of oxygenated water mixed with
anaesthetic.

OPERATION

The skin folds around the eyes were excised using a
scalpel in a way that prevented any damage to the eyes.
The scalpel blade was parallel to the head bones and
excision was toward periphery at the folds (Figure 1b).
Due to the scales inside the folds, the force that was
applied on the scalpel was not constant during the
excision. Scales excision required more pressure than
the excision of the soft tissues. The progress of the
excision was attended using a magnifying glass (Figure
1c). When an adequate amount of skin tissue around the
eyes was excised, the flow of the anaesthetic ceased and
the fish was transferred in a plastic container, which
was filled with 5 1 of aquarium water without anaesthe-
tic, to recover (Figure 1d).

A faint opercular movement was noted during the
first 5 minutes after the transfer, an indication of
respiratory depression. In order to increase the water
flow through the gills and therefore their oxygenation,
an air-stone connected to an air-pump was placed inside
the plastic container.

Gradually, the fish exhibited slow movement of the
tail and the fins, while after 7 minutes it started to swim
normally.

The entire operation, from the induction of the
anaesthesia until the fish exhibited normal swimming
behaviour, lasted about 25 minutes.

Samples from the excised skin tissues (Figure le)
were collected, fixed in 10% buffered formalin and after
24 h were processed according to the methods described
by Bullock (1989). Sections 7 um thick were cut using a
microtome, stained with hematoxyline — eosin (HE)
and observed using light microscopy. Histologically
hyperplasia and disorganization of the epidermis
(Figure 2a,b) were noticed. Extensive sloughing of
epidermal cells of the outermost layers was also
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veQ0 elye tomoBeBel évag duayutic agpog (Toedht-
00¢) ov 1jtav ouvdEdEUEVOS (e 0eQAVTAIQL, TTQOXELUE-
vou va. avEnBel n oy Tov vepoy ata fedyyia Tov Yo
QLOU %0 RATA CUVETELQL ROLL O OLEQLOUAGS TOVG.

Zradiond o YAl AEYLOE VO EUPAVITEL RATOLES (-
2OEG UIVHOELS TNG OVQAS XOL TV TTEQUYIWV TOV, EVH
UETA OO eTTA AETTA TEQITMOU AQYLOE VO HONVUITAEL
NAVOVIRAL.

H 6\ dradiraoio g eméufaong, dniadn, amd v
EYATAOTOON TG ovooOnotag uéyoL T oTLyWrj Tov To
PAoL avErTnoe TAMEMS TIg cwaBoeLs Tov, dujpreoe mte-
olmov 25 Aemtd.

Tepdyia d€ouatog mov apaRédnray ard To Yev-
o6yapo (Ewdva 1g) povipomorjdnzav o didivpa ov-
déteong @oouoing 10% xau petd and 24 weg €yive
eneEepyaoia Tovg ovupmva e g peBddovg wov eQL-
yodeovtar and tov Bullock (1989). Touég mdyovg 7
wm %OTNRAV UE UXQOTOUO KOl XOWMUNTIOTNRAY UE UL
wotoEvAivy — emaivy (AE). H mopationon twv topdv
QUTMV Pe 0TrG wrEooxromo £€9e1Ee vepmhaoio g
emdeouidag (Ewodva 2a,f) »or amodiogydvmon g
dowic me. O eEmtepinég otPddeg g magovatalav
EVToVN OITOTTON TOV ETLONALOXDY ®UTTdQWY. O 0ELO-
UGS TV PAEVVOYOVIOV RUTTAQWYV TG eTLdeQUIdS Ytay
avEnuévoc. Kartd témoug, n emdepuida mapovoiole
OmoYYdON EUPAvIoT. ZT0 YO0 TAQATNOY BNK®E CUYRE-
VIQWOT pelavopopmv xuttdowy. Téhog, vroye Wial-
TeQa AENUévN evardBeon Mrddovg Lotol oTov vmo-
96010 10t6 (Ewdva 2y).

METEI'XEIPHTIKH ®PAPMAKEYTIKH AI'QT'H
KAI KAINIKH EEEAIZH

Metd v avdvnym amté v avaonoia, To Pdagl to-
mo0eT|Onre og ThaoTrG 0dxo pe dUo Altpa veQd evu-
dpelov xau petapépbnre oto omiti. Exel tomofetyOn-
%e o evudpelo 25 AMtowv, 0Qynd UGV TOU YL UEQIHES
efdouddeg nau ot cuvéyxera poli pe éva dhho yovod-
YPoQo.

Mertd v enéupoon, et wio wEa TV NUEQO RoL
yio duaoTnua TEVIE NUEQWV, YIVOVTOY 0TO YAQL Aoutpd
ue gvEEmS PAoUoTog avtiuxrpopLond nifurpirinol oe
d6on 1mg/l vepot. H yopiiynon evéoumv avipuxo-
Braxdv oto yelpoveynUEvo YPaoL dev emhéyxbnxe, di16-
T OaL emEPeQE EMUITAEOV RATATOVNOT] TOV, YEYOVSS TOU
Ba edElVMVE TH UETEYYELQNTIXY RATAOTOON TOV.

Ta v Tomnn meootaoio Tou (ELRoVQYLXOT TAU-
Hortog ot ta WxEoLa, ovotitnxre N dievépyela hov-
ToMV pe dudivpa 38% pooucrdeiidng otn déom Tovu
0,1ml/1 veo® emi 10 hemtd nueonotms Yo TEvte UEQEC.

MeteyyelonTirdg, »oTd T0 TEDTO ELROCITETQAMQO,
TO YQUOAYP OO dyLoe va ToweL. Tig emdueves nuépeg

Ewova 2. a) Topég vrepuey€0mv SeQUATIR@Y TTUXHV s
xovodypapo Oranda pe vepmhaoio xal omoyyelwon TG emt-
deouidag (AE, Papdog = 200 um), B) vreomhaoio g emdep-
nidag xot avEnuévog apLbpds Prevvoyovimy ruttdowy (AE,
Papdog = 200 pm), y) awEnuévn evaréBeon AMovg 0tov vmo-
80010 1076 (AE, Papdog = 400 pm).

Figure 2. Section of overgrown skin holds at a goldfish Oranda:
a) hyperplasia and spongiosis of epidermis (HE, Bar = 200 um),
b) hyperplasia of epidermis and increased number of mucous
cells (HE, Bar = 200 pm), ¢) increased deposition of adipose
tissue in the subcutancous layer (HE, Bar = 400 um).
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(Ewdva lot, 8) n 60eEr| tov mopovoicos onpovtixyg
Beltiwon oe oyéon ue v mepiodo oLy o TH eTEU-
Baon. Zoupmva pe Tov LRI, TO YAQL deV eppdve-
Ce TAEOV TAON ATTOUGVWONC.

Téooeois nuéeg uetd v exéuPaon, eppavioTnray
hevnéc unhideg oty meQro@OdA L YA ast’ dov &i-
xov apoebel oL depuatinég ruyxés. O vnhideg autég
mBavdc opelhoviay oe avATTVEN WURHTOV XKL CVTL-
UETWITIOTNHAY HE TNV eUPdmTion Tov YaoLov oe didiv-
uaL yhweLovyov vatiov 5% emt 10 hemrd yio Toels nué-
0€g. Azt TV TR 10N Nuéga TS BepautevTirig oy w-
v1ic oL xnhideg doyioay va eEagaviCovral. [Tepimov 12
ufveg petd v exéufoon, dev tapatnenfnxe avdmru-
En véwv depuatinddv ruxdyv yipw amd Toug oghah-
wovs.

LYZHTHXH

Suyvd ta yovodypapa Oranda epgpaviCovy vegue-
YEON OvVATTUEYN SEQUATIXWDV TTTUY MV TEQUUETOLRA TWV
opBaludv, Adyw avEnuévng evamdbeong vrodsoLov
Mrddovg totov (Johnson xow Hess 2001). To yovod-
YPOQO TOU TEQLOTATLXOU TTOV AVTLUETOITIOOUE TAQOU-
olale avahoyeg depuatinég TTuyEg Tov raTaldupavay
OAN TV ETLPAVELD TS REPOAN S, dNULOVEYDVTAS TES-
BAnuo oty deaon Tov Yaprov. H awtiohoyio g vitep-
BoAuxng avATTUENS OUTAVY TOV dEQUATIXMDY TTTUYDYV OEV
elvar drevrouviouévy. Katd tovg Johnson ko Hess
(2001) n vTepPoririi AVATTUEN CWTAHV TV dEQUATIXMDV
TTUY WV THG REQPOUANG OPETAETOL O YEVETIXA QUTLAL 1] / HOlL
oe mepifalhovtirolc tapdyovies. H mowdtra tov ve-
0019, 1 BepUorEACIC TOV, 1) SLUTEOYT| TV YPAQUHY AL O
OUVOOTLOUGS TOUC UECA OTaL EVUORET OTOTENOUY TOUC
TEQLRAMOVTIXROUS TAQAYOVTES TTOV ETNEEALOVY QUTHV
™V evartéBeon vrodoLov Altove. Av M avAaTTuEY TmV
VYDV auTdV elvan ueydin, tdte emnpedleton oofagd
1 60001, 1| MYm TEOPNG %A 1) EV YEVEL CUUITTEQLPOQT
TOV POQLDV, PACEL TOV HOQTUOLIV TV LOLOXTNTDV TOVS.
SyeTind PE TNV AVTLUETOITLON TWV TTVXDV autdv Ogv
VITAEYOVV EOTNUOVIXES dNuootetoers. Ot Woxtijteg 1
agiivouy afeQdrteuTta ToL YAQLAL, T 0TTOT0L TTOOJEVTIRA
odnyoutvior og nayeEia xaw oto Bavato AMdyw aduva-
wlog Mjyng Teopns 1 ue eustelpLrots Tedmovg, oL omtol-
OL TIG TEQLOOGTEQES PORES deV axolovBovy Tovg ravo-
veg evtmiag twv Yapudv (Huntingford et al. 2006),
apaLovy tig depuatnés muyés. To mapdy meprotatt-
%0 amotehel TV oo eméuPaon eEalpeong nepoht-
%OV depuaTindv TTUY®V ot Yeuooypaga Oranda wov
duootevetar. O eEaupebeioeg depuatinég mruyég e&e-
TAOTN®AY LOTOAOYLRA %ol droutloTdOnre vepmhaoio
™e emdeouidag rat Wiaitepo avEnuévy evamdbeon
MITddovg 1oTol OTOV VITOOGELO LOTE, GTIWS TEQLYQAPN-
®e amd tovg Johnson »ow Hess (2001).

observed. The number of the skin mucous cells was
increased. In some areas, spongiosis of the epidermis
and increased number of chromatophores in the dermis
were observed. Finally, significant deposition of adipose
tissue was observed subcutaneously. (Figure 2c).

POSTOPERATIVE STATUS OF THE FISH AND
MEDICATION

After recovery from anaesthesia the fish was placed
in a plastic bag containing approximately 2 1 of aquarium
water in order to be transferred home. Initially, the fish
was placed alone in a 25 1 aquarium tank for a few
weeks, and then, with another goldfish.

For the first 5 days after surgery and for 1 h daily the
fish was immersed in Aquafuran solution (1ml/l). It was
decided that no antibiotics should be delivered to the
fish by injection, because such a procedure would inflict
more stress on the fish, something that could potentially
have adverse results to the overall status of the fish.

To avoid any infection of the surgical field, baths
with formalin (38% solution) at the dose of 0.1 ml/l for
10 minutes daily, for a total of 5 days, were also perfor-
med.

The fish started to eat during the first 24 h. The next
days (Figure 1f) its appetite improved, compared to the
one before surgery and according to the owner, the fish
did not exhibit any tendency for isolation.

Four days after surgery, white spots were noted in
the surgical field and were probably the result of fungal
infection. It was treated by immersing the fish in a 5%
solution of NaCl, for 10 minutes daily, for 3 days. After
the first day, white spots regression was observed.

DISCUSSION

Very often, goldfish Oranda exhibit overgrown skin
folds in the periocular area due to increased deposition
of adipose tissue subcutaneously (Johnson and Hess
2001). In the present case, the goldfish exhibited skin
folds that extended in almost all area of the head,
especially in the periocular area, thus causing problem
in its vision. The etiology of this condition is still not
clear. According to Johnson and Hess (2001), the
overgrowth of these skin folds is genetically determined,
or / and due to environmental factors. The factors that
affect the accumulation of adipose tissue subcuta-
neously are: the temperature and the quality of the
water, the diet of the fish and the degree of crowding.
According to the owners of goldfish with overgrown
skin folds, if the growth of the skin folds is extensive,
then the vision of the fish can be severely affected, as
well as the feed uptake and the overall behaviour of the
fish. Regarding the treatment of those skin folds, there
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Zyetnd pe ) pereyyelnury eEEMEN Oev vmdo-
xouv PLphloyoagirég avopoés. Avemionues mnyEc,
mov elvan ®vElwg 1TooeAdeS, avapépovy 6Tl Tas-
UOLES TTUYES UTOQEL VO ETTAVEUPOVIOTOUV UETA TNV
eEaipeon tovg. To yovodPpao amd Tto omoio eEauQé-
oape T deppatnég mruyég maparohovdiOnxne puetey-
yewnTrag eni 12 wijveg mepimov. Kard to didotmua
owté dev maaTnEOnre eTaveuEdvion TETolwy deQ-
notdv srvyxav. Epdoov dev eivar EendBaon axduo v
QUTLOAOYTOL OUTHS TG RATAOTOONG, TLOTEVETAL GTL ALl
AAAOL TOQAYOVTES, EXTOS Ad CWTOUE TOV AVaPEQO-
vrow amté tovg Johnson xow Hess (2001), emnpedtovv
™MV OVATTUEN TV EQUATIXRMV TTUYXDV TS REPAAS
TV Yovodpapwy Oranda. Zto TaQ6V TEQLOTATIXG Oev
TOQATHENON®E ETAVEUPAVLON TOV TTVYDV, TOQ  GAO
7ov dev AMAEE TO YEVETIXG VAMXO TOV YaLol, 6rwg,
emiong, 0ev petaffANOnxroy onuovtnd ®oL oL TeEQLBoA-
hovrrot tapdyovreg. Elval, emiong, mBavov o todmog
eEalpeang Twv TTUYWV Vo eivol ®080QLoTrdg Tapdyo-
VIO TG UETEYYELNTRNG EEEMENC.

To amotéheoua TS maovoag eméupaong, eXtog
™G APOiQEONS TWV OEQUATLRAV TTTUYWV, 1TV ROLL 1) OO
Pig Pertinon g oVUTEQLPOAS TOV YAQLOY, HATL TOV
ratadewmviel 6t 1) exéupaon Pertiwoe onuavoird v
moldtnTa g Cwrig Tov. O

are no published reports. The owners either leave the
fish untreated, which gradually become cachectic and
eventually die due to inability to uptake food, or using
various methods, which in most cases do not respect the
welfare of the fish (Huntingford et al. 2006), remove
these folds. The present case is the first surgical excision
of these skin folds that is published. The excised skin
folds were also examined histologically and hyperplasia
of the epidermal cells and increased deposition of
adipose tissue subcutaneously were noted, as described
by Johnson and Hess (2001).

Regarding the postoperative status of the fish, there
are no published reports. There is only some un-
published information, mostly in internet sites,
according to which new skin folds may appear after
their excision. In the present case, the goldfish was
monitored for about 12 months and in this period no re-
growth of the skin folds was observed. Since the etiology
of this condition is still not clear, it is believed that other
actors, apart from those suggested by Johnson and Hess
(2001), affect the growth of these skin folds on the head
of Oranda goldfish. In the present case, there were no
changes in the genetic material of the fish and no
significant changes in its environment. It might also be
of great importance the method by which the skin folds
are excised.

The surgical excision of the overgrown skin folds
described in this paper improved significantly the overall
behaviour of the fish, which proves that the operation
had a significant positive effect on the quality of fish’s
life. 1
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