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URACHUS IN MEDICINE: WHAT IS THE MOTIVATION
OF THIS TERM?

It is generally assumed that technical terminology reflects the memory of a scientific branch
and via its development it becomes, as a rule, more precise. One of the peculiarities of such
terminology from the semantic point of view is the relation between the original meaning of
technical terms and their present-day pragmatic interpretation. This article focuses on the
medical term urachus and its original motivation in comparison with incorrect etymologi-
cal interpretation in contemporary medical lexica. The research is based on excerptions of
the semantic usage of the urachus and its typical collocations found in treatises of Ancient
Greek authors.
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The aim of this paper is to clarify the motivation of the medical term
urachus, which is currently used in two fields of medicine. In embryology,
it is used to denote the link between the extraembryonic pouch called al-
lantois and the cranial part sinus urogenitalis — a structure involved in the
development of the urinary bladder, which is fully closed before the birth
of the child and its remnant in people after birth is called ligamentum um-
bilicale medianum. Another field which uses this term is clinical medicine.
Specifically, paediatric surgery uses the two-word term urachus persistens
for a medical condition when the urachus does not fully close and a fistula
is created between the urinary bladder and skin; cysts may also be present.
This paper was motivated above all by the inaccurate translations of the
term urachus in some renowned medical publications, which are probably
related to a faulty etymological interpretation.

As regards the general concepts of term and terminology, this paper is
based mainly on the works by I. Bozdéchova (2009) and F. Cermak (2010).
For the purposes of this paper, term means a lexical unit (lexeme), which
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represents an unambiguous, semantically precise and clearly defined name
for an object in a specific discipline. For terms consisting of more words,
the name collocation term is used (in accordance with Bozdéchova’s con-
ception!). Furthermore, the paper consistently distinguishes terminology,
as a set of terms used in a specific field, and nomenclature, that is, codified
and systematically organised terms within a field. Medicine is a discipline
in which this distinction can be easily illustrated, because some — especially
theoretical — fields have binding terms (anatomical, histological, embryo-
logical nomenclature), while others (e.g. in the clinical area) take advantage
of platforms, the usage of which is ambiguous both within and outside the
particular field and on many levels, including the international level (clin-
ical terminology). If a term is called motivated in this paper, it means that
the meaning of the appellation may be fully or partially derived from its
form.2

The term wurachus is established in the embryological nomenclature3
within the urinary system (systema urinarium) and may also be found in the
subsystem of the urinary bladder (vesica urinaria). This connection might
suggest that from the etymological point of view, urachus is connected with
the Greek expression 10 ovpov (meaning “urine”). The Canadian anato-
mist A.H Skinner, for example, explains this term in The Origin of Medical
Terms (1961) as arising from the words 10 odpov (“urine”) and &yewv (“to
have, to hold”). However, such interpretation contradicts the interpretations
offered by the etymological dictionaries of Ancient Greek. H. Frisk (1970)
derives the origin of the word urachus from ovpd + -aydg, meaning “pro-
jecting tip” or “point”, such as of the heart, eyebrows, or a stalk (similarly
P. Chantraine: 1968-). E. Marcovecchio (1993) also points out the implau-
sibility of the interpretations of some modern etymological dictionaries,
which connect the term urachus with the words odpov and yéw, and is more
supportive of the interpretations by H. Frisk and P. Chantrain.

In the Ancient literature written in Greek,* altogether 25 instances of
this word may be found, and the Ancient authors interpret its meaning in
different ways:

1 BozpECHOVA (2009: 11, 189).

2 This study is concerned with semasiological and onomasiological motivation. More
details about types of motivation may be found in FILIPEC — CERMAK (1985).

3 Terminologia Embryologica: International Anatomical Terminology. (FIPAT, 2013).

4

The texts of Antient Greek authors used in this article were taken from Thesaurus
Linguae Graecae (A Digital Library of Greek Literature). [Database online] 2001.
Irvine: University of California. Available from URL: http://www.phil.muni.cz/wlap/.
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a) it is a foetal organ connected with the urinary bladder; in this meaning,
which basically corresponds with the current conception of this word in
embryology, it is most often used by Galen, who describes urachus in
the embryo as a link between the urinary bladder (k0oTtic) and the allan-
toic sac (GAhavtogldng yrtav). It lies in the middle among four cavities
(dyyeia) in the navel (dppardc) and its expansion gives rise to the hymen
(De uteri dissectione, 2, 907, 6-13):

000¢ Yap 00dE A0 Ti 0TV O OUPAXOG GAL’ 1} TG TéTTapa dyyela, pEcov abTdY Erovta
OV 0VpodV. 00TOG 8¢ €TV apyT) ToD AAAAVTOESODG YITdVOC, OV Emtkcelchal KoTd To
€€éyovta tod ElEyopev. cuvtEtpntal te gig TOV mubuéva Tiig kKhotems Tod EUPpHov vpel
Kol GELOAOY® TOP®, GOTE Elval EVOGLY Tf| KOGTEL TPOC TOV GALAVTOELSH yitdva d18 Tod
0Vpayod, HETa&D AUEOTV KEWEVOL. Ko’ O 6& TPOTOV AveELPLYOUEVOL TOD 0VPaYOD Gmo-
@VETAL O VUNV,...

Galen defines the urachus in a similar way in De usu partium (4,231, 5-10):
“there are four cavities in the navel (dyygia), which are represented by two
arteries (aptnpior) and two veins (pAEPeg). In the middle among them is the
urachus; that is how the anatomists usually describe the way (16pog) from
the base (mvBunv) of the urinary bladder, through which the urine flows to
the allantoic sac (GAAGVTOEIONC VUNV)”:

Téttapa Toivov 0Tl TG TPOEPNUEVE KOTA TOV OPOOAOV ayyela, dvo puev aptnpiot, dHo
d¢ pAEPeg, péoov Eavtdv Eyovta TOV ovpaydv: obt® yap ovoudlew &0og tolg avato-
pKoic tov éx tod muduévog Tiic KhoTeng Topov EEoyeTEDOVTO, TO 0DPOV £l TOV OAiyoV
gunpocbev elpnuévov DUEVE TOV GALAVTOELDT.

In another part of the same treatise (De usu partium, 4, 240, 7-12) Galen>
mentions straightness of the urachus in comparison with curvation of neck

See also Galen, De fetuum formatione libellus 4, 657, 4-9: ...koi t00TOV TAVL TOANG-
K1G o0 Taic svpfavtog, gig 600 pev aptnpiog, 600 d& PAERAG 1| TAVTOV TV KATO HEPOG
ayyeiov kepaiatodTal GHvodoc, OV &V T@ PETalD YEVVETOL TIC TOPOC Eic TOV TLOUEVL
TG KOOTE®G TOD KLOVHEVOL GUVTETPNUEVOG, OV Ol dEWVOL TTEPT TAG AVATOAG DVOLLO-
ocav ovpayov... Also Galen, De libris propriis liber, 19, 26, 5; Pseudo-Galenus Defi-
nitiones medicae 19, 454, 16). The medical Pseudo-Galenic treatises contain a further
explanations: ...koi GO TOV velpwV vedpov v cuveldovTa AmoTeAEl TOV 0VPOYOV,
0¢ éuPdrier ig tod EuPpdov TOv OpQarov... (Introductio seu medicus, 14, 719, 17);
...8K 1€ 10D YOVoL Kol Tod mapd TG UNTPOg Emppéovtog aipatog dut Tod ovpayod 1N
6V6TOo1G Yivetatl ToD Tiktopévov... Ibidem, 14, 696, 11); ...16 1€ YOp UNKOVIOV KO-
Aovpevov mepittopa [0v] €€ OANg Tiig ToD EUPPLOV TPOPTIS EGTIV KOl TO £V TR OVPUYD
VYpOv. (An animal sit quod est in utero, 19, 176, 5). Furthermore see Ruphus Medicus,
De corporis humani appellationibus, 232, 2; Oribasius, Collectiones medicae (libri
incerti) 15,9, 3; Aetius Medicus, latricorum liber XVI 3, 45; Theophilus Protospatha-
rius, De corporis humani fabrica libri quinque 5, 19, 28.
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of the urinary bladder and the fact that urachus is not externally controlled
by any muscle that would prevent accidental outflow of excess liquid. In
other words, he does not link urachus with urine:

GKOMOG HEV Yap TKavdG O TG KOoTEMG 0NV, €000¢ & dkppdS 6 oVvpaydG,..., UG o
00deic EE@Bev TepIPEPANTOL TM 0VPaY@® EOAAE TG Akaipov TAV TEPITTOUATOV EKPOTIC, ...

Two synonymous terms denoting the anatomical structure in question are
used by Soranus from Ephesus. Besides the term urachus, which is ,,used
by anatomists,” Soranus mentions the name ovpntukdv (i.e. urine—draining)
and he uses it to describe the fifth cavity of the navel, which grows from
the base of the urinary bladder and, allegedly, serves to drain the urine of
the embryo to the chorion (amniotic sac membrane); after birth, the urine is
removed through the urethra (Gynaeciorum libri IV, 1.57.5.2):6

10 8¢ méumTov dyyeiov, dmep oVPNTIKOV 0UTOG OVOUALOEV, TPOG TAV AVOTOUIKDY 0VPOL-
%O¢ KoAgitat, O¢ 16 mBuév Tiic KboTem Eumépukey. Aéyetatl Ko 518 TOVTOL TO OLPOV TOD
Euppoov v mapakoudnyv Aoppavew €ig to yoplov, 1 8¢ dud tiig 0vpNOpag dmobpnoig
peTd v amdteéy yivetot.

b) the word urachus refers to the apex of the heart; Hippocrates mentions
urachus in this sense in connection with the comparative description of
heart chambers: he characterises the right heart chamber (which is locat-
ed more to the left when viewed from the front) as a wider cavity which
does not form the apex of the heart, but juts out to form the urachus (De
corde, 4, 2-8):7

Kot 600 yootépog [N kapdin] €xet dwokekpipévag €v Evi Tepiform, v pev Evla, v
8¢ &vBar 0vdev 6¢ £olkacty aAMANGIY: 1 HEV Yap &V Toiot de&loiow Emi otdpo KEETaL
opéovoa i £Tépn [PAePi], 1 8& de&m) e TV €v Aooig 1 yap mico Kapdin TovTéoict
mv £€dpnv éumenointar dtap fde Kol Tapmay g0puKoilog Kol Aayop@tépn mOAG TG
£TEPNG, 0VOE THiG Kapding VELETOL TNV EGYOTUV, GAL" EYKATOAEITEL TOV OVPOYOV GTEPEDY,
Kai Eotv domep EEwBev mpooeppappévn. "H 8¢ £tépn kéetar vmévephey pev pdhota, Kol
kot iBvopiny pdhota pev pald apotepd, Omn Kot Stoonaivet O .

¢) the word urachus also refers to the stem or stalk; for example, Claudius
Aelianus in his De natura animalium (6, 43, 23-29) explains, in connec-
tion with the way of getting food, how ants obtain fruit from the plants
— the ant leaders climb up a stalk erected by the younger ants, bite off the
stem (i.e. urachus) and the fruit then falls down for the rest of the colony:

6 Cf. Soranus: Gynaeciorum libri IV 2.11.5.2.
See also Aretaeus Medicus, De causis et signis acutorum morborum, 1, 8.
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ol 8¢ woppnkeg mpotdvteg Gomep oby EmctricacOat, Toig peyiotolg Emovion o 8& &yovot
oTPUTNYDV diknV. Kol &g Ta At EAOOVTEG Ol eV £TL veapol TV Kooy deeoTdcty, ol
3¢ NYEUOVES AVEPTOVGLY, KO TOVG KAAOVHUEVOLS ODPOYOVG TMV KAPTHH®V S1oTpoyOVTEG
¢ MUY TQ KATO pitTovoV:

d) urachus is the point of a weapon.® Apollodorus of Damascus describes
in his Poliorcetica (148, 3—8) a weapon called trypanon, which is used
to tear down the wall more quickly. This weapon has an urachus at both
ends (tips):

goto 8% T TpvTave poyrol Saxtvdoiol TO WAKOC, Ol¢ Kot dKpov Aemic oldnpd
npooniovchm, t0 TAGTog dakTvA®V 1B, TO Vyog 1 0VpayOV pEGOV Eyovca. Katd 68 TO
£tepov dkpov KOAVIPog £ykeicbm EOAMVOG HeGOOTEVOG,... £XET® O Kol GAAOV 0VPaYOV
VIEP TOV KOAVIPOV, OG AvOoTPAPNOETAL £V TVEAIDL TPOGEYOVTOG AVTIV KOVOVOG Kol
axolovbodvtog del T TPLTOUEVE.

e) the word urachus is used as an appellation of the hairs inside the blossom
of the Cretan Thyme (Thymbra capitata). When describing the blossom
of this flower, Dioscorides Pedanius (De materia medica, 4, 177, 1-3)°
mentions tiny outgrowths which look like hairs:

GvOog €oti OOpOV T0D oKANPOTEPOL Kol OVUPBPQ £01KOTOG" E0TL & KEPAAL AETTEL, KODQPAL,
00VPOYOVG EYOVTO MG TPIYAS.

f) Liddell-Scott (1996) also mention the outer ends of the eyebrows!? as
another meaning of the word urachus.

Based on these written sources, the semantic usage of the word urachus
in Ancient Greek literature may be summed up in the following overview:

foetal apex of the | plant stem |point of hairs in outer ends
organ heart or stalk aweapon |the flower |ofthe
connected (drill, bor- |of Cretan |eyebrows
with blad- er, spear or | Thyme
der arrow) (Thymbra
capitata)
urachus 15 2 2 3 2 1

See also Paulus Medicus, Epitome medicae libri septem, 6, 88, 2, 17. Cf. Apollonius
Sophista, Lexicon Homericum 125, 1: 6 00pay0g 100 80patog.

See also Oribasius, Collectiones medicae 11, €, 11, 2. Cf. Choerilus: Fragmenta epica,
Fragment 21, 1.

10 PMed in Archiv fiir Papyrusforschung, 1900, 4, 271.
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The table above shows that the term urachus in Ancient Greek literature
is most often used to denote the embryonic anatomic structure — cavity
connecting the base of the urinary bladder with the amniotic sac (Galen
5%, Pseudo-Galen 4%, Soranus 2x, Aetius 1%, Oribasius 1x, Theophilus 1x,
Rufus 1x). However, it is obvious that none of the writers is the author of
the term urachus in this sense of the word; they often mention that it is
a technical term used by the anatomists.

The first written record of the term urachus in connection with medicine
is the treatise De corde by Hippocrates; however, he uses it as a name of the
anatomic structure in the lower part of the heart (apex cordis). Hippocrates
does not mention urachus as a foetal organ.

The most numerous records of the usage of the word urachus can be
found in the written sources of the 1* and 2™ century A.D., which also
capture a wide range of semantic nuances of this word. However, the orig-
inal etymological motivation of the word is obvious in all cases: urachus
is used to describe a projection or an end which corresponds (by its shape
or location) with the meaning of the Ancient Greek ovpd (“tail, rear”). In
many of the instances, there is no connection with urine; also in case of the
most common usage — as the appellation of the embryonic pouch — it is not
defined just as a link for the removal of urine, but also more exactly (from
the point of view of modern embryology) as the canal for the waste material
after digestion (10 meprtTOpHOTO).

Therefore, from the point of view of the interpretation of the term in
medical usage, it is a metaphorical name which reflects the location of the
structure and not its physiological function. The translations common in
dictionaries of medical terminology (German Harngang,'! English urinary
canal of foetus'?) are inaccurate and usually ignore the usage of the term in
embryological nomenclature.

Furthermore, looking at the typical collocations of the word urachus in
current authentic medical records in the clinical area,!3 we come to the con-
clusion that it is most often used in the following collocation terms:

a) urachus persistens
b) urachus persistens et cystis urachi perivesicalis
¢) urachus et vasa umbilicalia persistentes

11 Roche Lexicon Medizin (2003).

12 SKINNER (1961).

13 The terms are taken from the electronic system of medical records of the Clinic of

Paediatric Surgery of the teaching Thomayer’s Hospital in Prague in the period be-
tween 1 January 2011 and 315 December 2012.



URACHUS IN MEDICINE: WHAT IS THE MOTIVATION OF THIS TERM? 95

d) urachus et arteria umbilicalis persistentes

In all cases, the word urachus is used in context in connection with the ad-
jective persistens to describe a medical condition. In this collocation term,
the meaning is clearly determined, denoting a persistent structure in the
patient (i.e. from the embryological stage of development). The name does
not reflect the pathological process as such. Even though such collocation
term is semantically clear, the word urachus is still inaccurately translated
and falsely interpreted!4 in a number of dictionaries of medical terminolo-
gy. A more precise interpretation of the word would be a channel or duct of
the urinary bladder. The problematic situation may be explained by the so-
called “dead metaphor”:!3 the original figurative expression is now incom-
prehensible and in the process of interpreting the etymology of the word it
is easily confused because of the formal similarity of word stems (Greek
ovpov and ovpa).

Conclusion

This paper was aimed at the research of the original motivation of the
Greek word urachus. The research concentrated on the authors of ancient
literary sources who wrote in Greek; overall, 25 instances of the word were
found. The common feature in all cases was the original motivation of the
word arising from similarity in shape or localisation (tail, rear) and the
etymological interpretation linking the word with the Greek word odpov
was found to be unsubstantiated. Another study aimed at the development
of this term on a wider diachronic scale — that is, a complex study which
would include also the history of the clinical collocation term urachus per-
sistens — would be a useful addition to the research of this term.

BIBLIOGRAPHY

BOZDECHOVA, IVANA. 2009. Soucasna terminologie (se zamérenim na kolokacni terminy
z lékar'stvi). Praha.

CERMAK, FRANTISEK. 2010. Lexikon a sémantika. Praha.

ENGLISH, KATHRYN. 2003. Understanding Science: When Metaphors Become Terms. In
ASp, 19-22, 151-163.

FILIPEC, JOSEF — CERMAK, FRANTISEK. 1985. Ceskd lexikologie. Praha.

FRISK, HIALMAR. 1960. Griechisches etymologisches Wérterbuch. Heidelberg.

14 See also KABRT, JAN — KABRT, JAN jr. (2004).
15 ENGLISH (2003).



96 KATERINA PORIZKOVA

CHANTRAINE, PIERRE. 1968-. Dictionnaire Etymologique de la Langue Grecque. Paris.

KABRT, JAN — KABRT, JAN jr. 2004. Lexicon Medicum. Praha.

LIDDELL, HENRY GEORGE — SCOTT, ROBERT. 1996. A Greek-English lexicon: with a revised
supplement. Oxford.

MARCOVECCHIO, ENRICO. 1993. Dizionario etimologico storico dei termini medici. Firenze.

Roche Lexikon Medizin. 2003. Herausgegeben von der Hoffmann-La Roche und Urban &
Schwarzenberg. Miinchen.

SKINNER, HENRY ALAN. 1961. The Origin of Medical Terms. Baltimore.

Terminologia Embryologica: International Anatomical Terminology. 2013. FIPAT. Stuttgart.

RESUME

Terminem wurachus je v embryologii oznacovan kanalek spojujici moc¢ovy méchyi pies
pupecnik s alantoidnim plodovym obalem. Pokud se urachus po narozeni ¢lovéka zcela ne-
uzavie, dochazi k patologickému jevu, pro néjz se v 1ékaiském prostiedi uplatiuje kolokacni
termin urachus persistens. Ackoli je vyklad pivodu vyrazu urachus v etymologickych slov-
nicich klasické fectiny jednoznacny (spojitost s ovpd), bézné se v renomovanych slovnicich
I¢katské terminologie setkavame s vysvétlenim, Ze se jedna o kompozitni tvar z feckého slo-
va obpov. V ¢lanku autorka objasiiuje motivovanost tohoto terminu na zikladé komparativni
analyzy sémantického uplatnéni tohoto vyrazu u fecky pisicich antickych autort.
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