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2012 b

LEARNING GOALS

- Locate the liver.

- Clearly delineate the liver from its surroundings.

- Survey the total liver volume in multiple planes.

- Recognize portions of the liver that are difficult to scan.

The liver is the dominant organ of the right upper abdomen. It is protected by ribs and is covered mainly by the
right costal arch. These simple anatomical facts are widely known, but they have special significance and
implications for ultrasound scanning.

1. The liver is so large that cannot be scanned adequately from one approach. A complete examination of
the liver requires scanning from multiple angles and directions.

2. The liver cannot be scanned by the shortest route, but only from beneath the costal arch or between the
ribs (Fig. 4.1). This means that while performing serial scans, you will view many sections of the liver
more than once but are apt to miss blind spots if you are not fully familiar with the extent of the organ.
Figure 4.2 illustrates this problem with an analogy.
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Fig. 4.2 Difficulties of liver scanning. In this analogy. an observer is
looking into a room through three windows, Moving from window to window,
he views the center of the room several times and sees corners & total of five
timeas. Even so, he is unabla to see the man sitting in one corner of the room.

Fig. 4.3 The liver (L) in vpper abdominal transwverse section.
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lLary artery along with branches of the mgeminal
nerve and aubooomiic nenvoos systerm. The Boor of the
maxillary sinus is dosely relaved o the moots of the
second premalar and first molar beeth, This creates a
posential poute for (ke spread of dentogenic infec-
tions, and & tooth extraction may create & coMmEm-
cation between the oral cavity and muaxillary simos
{oroantral fistula)

Supericr and medial to the manllary sinus are the
ethmoid alr cells—a labyrintiane system of small,
preumatized sinus cavities that afe separated from
one anotier by thin bony walls and extend poste-
rinrly betwreen the middle terbinate (medial border)
and orbit o the sphenoid sinus. The orbital plate of
the ethmold bore, called also the laming papymcen,
forens the lateral bony wall that separates the eth-
mioid air cells [rom the oriit Paranasal sinos isflimn-
makions can spread theough this amina b imebe
the orbit {orhital complications). The posterior eth-
maid cells am closely related o the optic nerve. The
ethmald reof and cribridem plate (2 132) lorm the
bony Boamdary that separates the ethmoid cefls from
the amtevior rroad fogm, The sergeon who operates
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tn this segaen must have o detailed knowledge of the
refations of these structures o the sthmoid labyrinth
The sphenald ginus is located  the appreximate cen-
ter of the skall abowe the nasopharynic. lis posterior
wall is formed by the clivas. it relates laterally to the
oarwrnows simus, the infrmal coratid avreny, and oranial
merves A-11, and it is very closely related to the optic
casul,

# The optic merve and imtermal carotid anery may
us directly bensath the mucoss of the Literal vweall
of the sphenoid simis, without a bomy covering.

The sphemed sirvis 5 bordesed superiorty by the sella
turcica and pituitary and by the anterior and middle
cranial fossae.

The freatal sinus (5 Jocated in the frontal bone, |t
Noar feerming the medial partion of the orbital reol.
The sisari, ‘whsch | bighly wariable in i extent, is
‘hounded behind by the anterior cramial foesa. Inflam=
mations of the: feomtal sinus can give rise o erioas
complications because of its dose prosimity to the or-
bit and crandal cavity (orbetal cellulicts, epidueal or
subdural sbeoess, meningais)

Vascular Supply

The external nose derfves mast of 13 bleod wpply
from the facral artery, which arises from the external
carutd astery, and rum the opfthaimic ortery, which
springs from the internal camotid artery. The internal
nose receives blood from the temifories of the exder-
nad and mtemal carotid arteries: the  terminal
branikes of the sphenopalotiee artery, which arises
Iram the maxillary artery, and the asterior and peste-
riar etfrmiodd arteres, which arise from the ophihalmc
artery. A detailed keowledge of the vasoular supply is
particularly important in the management of intrac=
table epistaxis (nosebleed], which requires vascular
ligation or angiographic embolization as & last re-
course [see alse d 33, Epistacs, p. 351 The venous
drainage of the facizd region is handled by the Facial
vein, retromandibular vein, and inbernal pugular vein
The reglonal lymphatic drainsge of the (ue and exter-
mal nose 15 handled mainly by the submandibular
Iymph nodes, while the nasal cavity i aditionally
drained by the retropharyngeal and deep cervical
Iympl nodes

Nerve Supply

The facial skin receives its sensony inmervation from
terminal branches of the migeminal rere that enter
the facial region through the supraorbital, infraorhi-
tal. and mental foramiea [Fg 1.2} Only tke skin over
the mandibular angle and the [ower partions of the
auricle are sapplied by the great asricalar neree. The
facial musdies are classified as mimetic or mastica-

A 1LY Amationry of Ehe cefiemental unll

The term “itaorealsl unll™ describan the ane o the litrsl
naial wall where the oo of the paranaial smses (et for
the spheneld sines] open Into Bhe sesal caity in 2 doct-Ble

I thia reghon, feading
bt pathedegic rquair i Ui paratanal dise | oo
The hunetionally significant anatomic structunes of the mtis-
meital unit @ the andrate prooes, the sermibanar hiates,
the frontal recess, the ethmakd bulla, Bhe etfmold infndibo-
|l e the rgmillary’ s it (@ comonal section iy
aherwii il right], The brontal siRis i Connected o the oilis-
ksl unil v the frontal reces, shich has @ housglaa- e
shage. The umrinate proces b & tin Sheous o by procs
o the lateral nasal wall that arkues shghtly Behing the ante-
flor border of the middie berbinate and may namow the pa-
sage From the nunal Greity (o the outiosieatil compling, de-
proding o B degres of devwiogrmend. Lot ated bt e
pestirtor berder of the undnats pocess and e AL ot
ok ol (e ethminid bulla) & another withis pasige withe
Ini the oxtiomeatal comple known a5 the semiunar hiates.
The space between the uncinate procers. etfmoid bufla. ared
Larriras pupyracea of S eebrraid bover it calied B etheold
intusdibahim.

The oatiomestal unit s boended medially (lowand the nasal
ity by the middle Erisnate and lbealy by the lmise

papyTaCEL
The maks cfiniosl sgnificanoe of this region seletes o fhe vtes
ol sty i P ontisrmestal usit. Foe smipls, Ipemesd

bary, each of these groups receiving different mater
Innenvation. While the mimetic musces ol the lace
develop from the blaitema of the second branchial
arch {the hyoid arch) and accondingly are supplisd by
the forinl merve, the masticabory muscles trace thesr
embryonic development to the first branchial arch
[the mandibular arch] and are therefore supplied by
mundibiular nerve branches arising fram the trigem-

inal merve.
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pokogy of B Worie, Paranasal Snoaes, and Face

andl wwalling of the muooss in the seting of 2 commen cokd
can obstrisd the marmow pasiges In the ibomeatal onl,
prewereing sdey silation of the depesaden 3
s vyt and setiing the stage or & thinogenic inflamma-
Hon of B porasasal s, {unusdii)
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Functional Anatomy of
the Ostiomeatal Unit

The noee and paranasal sinuwes are reganded a5 a
Functional unit. Many rhinologic disorders are trans-
mitted from the misal cawity inte the paranasal sines
systesn. The ostiomeatal unit = the collective term for
warioes anatomical structures [ocated about the mid-
dle meatus, It represents the region on the lateral na-
sl wiall that receives drsinage from the anterior eth-
moid cells, fromtal sbovus. and masdllary sinus L2 1.3}
It is [rpertant o fmow the anatnimical details of this
region in order to undertand the patiophysiology of
arute and experially chronic paranasal simes inflam-
mations and the surgical procedusres that ame used in
the causal treatment of these conditions.
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Dagram of the sruse pogected astn the coenled wrfsce

lary amery aleng with branches of the migeming
NEFVE and JUIDnomas nenoes syaem. The loor of the
maxillary sinus & closely relared o the roac of the
sernnd premolar and fiest melar eeth. This creates 2
poteniial rowte for the spread of demogenic infec.
tiong, and 1 Anoth exiraction may creabe 3 communi-
cation between the oral cavity and maxillary s
{ ereamral fistula).

Supesior and medial w the maxiliary sinus are the
ethatold aif celi—a labyninchine system of small,
peamatized sinms cavities that are separsted from
ane another by o By wislls and exiend podte-
riorty between the middle turbinate | medisl barder]
aid oiliE to the dphenoid dnus. The cbital plate of
the ethmoid bone, called 2o the laming pegymacss,
forms the laberal bomy wall that separates the ethe
moid air cells from the ochit. Paranasal sines inflams
martions can spread theough chis laming m invalve
the ot {orical complicacions] The posteTion eth-
mold cells are closely related 00 the opoic nense. The
ethmaid roof and cribriferm plate (o 1.3} form e
Baiiry boundary it deparates the sthasid cells Brom
the mmterior croniad fess, The surgeon who operales
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i this region mast have a detalled imowindge of the
relations of these sructures: [ the echmokd layminch
The: spensid sinus is kocated at the approximace cen-
e of the siull above the nasophanyn. |t posserior
wall b formed by the clivis. It relares lerally oo the
Ve s, the mremad cartid arsery, and manisl
marves -V, and it s very closely relared oo the optic
canal

7 The optic nerve and imternal canotid artery may
run daectty beneach the murnsa of the el wall
of the sphenoid sinus, without 2 bomy covening.

The sphenold sioms b5 bondered sepenorty by the sella
furcica and pibsitary and by the anserior and middie
cranial fossae,

The frontal skeus i locred in the fronal bone, in
Moor ferming the medial portion of the arbiral poal
The smis which i heghly vasiable in its exent, i1
bounded behind by the anterior cranial fossa Inflim-
mutions of the frontal smes cim give rise to serous
complications because of i dose proximity to the or-
it anad cramial cavity (orhital celafitis, emidoral or
sabadiural atwscess, meningics )

Vascular Supply

The &cemal nose derives most of its blood spply
Erom the fociol ortery, which arises from the extermual
camtid artery, and from the ophthalmic artery, which
springs from the meernal carotid astery, The internal
mose recrives binod from the sermones of the exter-
pal and iwienal carotid areriss: che termeal
branches of the sphencpalarine ariery, which anses
firom the maxiliary artery, and the anerier end paste-
rior etfimsii arferies, which arise from the ophibalmic
artery. A detailed bnowledge of the vascular supply is
paticulirly impartant in the management of indrac-
table epistixis {moseblead), which requires vascular
ligation or angiographic embolization a5 a last e
rourse {see 2lso & 13, Epistanis, p 35) The venes
dralnage of the Gacial refion ts hamdled by the Facial
weein, Teiromandisokar vein, and intemal jugatar wein,
The regional lymphatic drainage of the face and exner-
mal pose i5 handed mainly by the submandibulas
iymph nodes, while the nasal cwvity is additonaly
draised by the remophanmgel ad deep cervical
Bymph sodes.

Merve Supply

The fackal skin receives &5 semory innerastion from
serminal branches of the rigemingd nerve thar enver
the Tacal reglom chrough the supraotiigal, infraors-
i, and men foraming {FiE 1) Cnly the skin over
the mamdbular angle and the lowes parmions of Che
aiifiche ure supplied by e geat suricalar serve The
farial mumcles are dasifisd 29 mimetic of mattics-

| Anstormy, Faysinlogy, and immunology of e lose. Farsrossl Sunes, ol Face 7

91 Bty of the mitirmeatal uret

The term “mebomerzl onit” describes the ares on the leenl
sl wall whinis e st ol M it atind] Sienin finnt i o
b sphencdd sran! open inn the naial cavity In 3 duct Ske
ribisn Fuwni mird cuinge (a0, anelneicsl wan, mi-
ool veeetlingl con hamper ventibatson in this regeon, leading
e parthoingic secueeles in the paransl smnes [see below).
The fenctionally sgnificant anaiomic structeres of the aio-
meatal it are the unoaate process, the semiiung hiats,
i bl recew, the etfmosd bulla. the sthemoid nundiby-
um, s the masillary sne oetem (3 coronal sectise i
shiown it ight). The fromtal sinae & conmeched to the oo~
Erwalal Ll vah Thee brontal Fumi, which Ba an o glinia Jloe
shape. The pacisste prooes & ¢ 5o Ben o bony process
o the latweal sl wall shal arive itly hebind the ante-
sice herder of the middie trbsnate asd may namw tha pas-
saqpe bom the sl cavity | the ostiomestal comples, de-
pering o i degee of devkeen. Lialed Betweet Ba
poaterior border of the: uncinaie process aad the first ath-
wupad ool (5he arthennid bulla| i ancthes e menage wsth-
it th ritimesatial complen, krown i e semienar hiabes
The space hetween the enciaate proes. ethmedd bulla, and
lwrrizg papryracew of the pthmcid bone iv colled the sbmeld
rhndibalom.

The oytiormestal wret it bounded medaly (e te el
ity by the middle surbirate and ey by the mirs

FAmTICEL
Thee: rrain glinin! tigraificonr ol Bhi regios relsbe ko B ilies
of nameing in th otiemestal uslt. For mmpis, e

tory, each of thess poups receiving different motor
inmeraatisn. Whale the mmetc muscles of the faoe
dewelop from the blasema of the second branchaal
anch [t byoid arch] and accondingly are suppiied by
the faial nerve, the masticatony mascles mace their
embryoeic development 1o the firse branchial anch
[the masdibilar arch] and &re therefone supplied by
mandibilar nerve branches arising from the migem-
inal nerve.

i1 4

andl swelling of the mirTaa in the seting of 3 comeson cond
o sbainact the nesos pasages is the orbomestsl unit,
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Functional Anatomy of
the Ostiomeatal Unit

The ntde and parsrasal simoes are regarded a5 4
functinnal wmit. Masy chinclogic disorders are iraes
otted from the ndial canty inks the paranasal sinus
gystem. The ostiomneatal unit is the collective berm for
waripus anabomical struchares located about the mad-
dle meatus, [t represents the regon o the laoeral na-
sal wall that receves dramage from the anterior eth-
mradiel cedls, frontad sinos. and maxillary sinus (2 1.3)
it {5 Imparant w0 imow the anacomical details of this
regian in ofder to understand the pathirphysiology of
anute and especially cheenic paranasal simes inflas-
marens and the sargical procedures taat are used in
the ] reaement of thess condirtons.
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Fig. 8.7
Lymphatic trunks in the thorax

Anterior view of opened thorax.
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Do you have any questions?
Thank you very much for your interest.

Please join us for the afternoon training.

Uwe Stehle

Sales Manager Institutional Sales

uwe.stehle@thieme.de
0049 711 8931 939
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