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Kagedpa namogusuorozuu u

Pywruonaavhold Juazrocmuxu,

kapedpa 2ocnumanbon xupypeuu, Asmaiickozo
acvdapemeennozo MeGULURCKO20 YRUGEpCUmMema,
Omdesentie yRbmpa3syKoeou duazrocmury
Amaiick020 QUAZHOCMUYECKO20 UeHMpa,
boprayn, Poccus

Lenvio Hacmosmeti pabomu Ovino uccredoséanue
OODEHHOCTIEN 2EMOOUHAMUKY 8 YDeBHOM CmEone V Boaw-
1 ¢ a00omunanvrbim Goaeebim cundpomom u paspabom-
X0 HE MO OCHOGE YABIMPA3BYKDGHIX KPUTHEDPUEE OLazRO-
omuKy KCMPAGA3ANLHOIE KOMNIDECCUY HPEBHOZO CIME0AJ
{3K9C). Obeaedosaro 54 nauuenma ¢ abdomunanbrmM
baseam cundpomom & gospacme 17—58 nem, u 16 3dopo-
oW RAUENMOE 8 803pacme 26—68 Aem, cocmasusiux
xamposviyio epynny. Hecnedosanu Kposomox @ upesHom
meore (FC) u ceneseronnoti apmepuu (CA) 6 dasax eay-
foksep 600Xa u avidoxa ¢ 3adepXCKoi Obixaxus.

Yemanoeneno, umo 3axonomepnoli uanorozu-
NeckDit PeaKuueli 2eMOOUHAMUKY HA ObiXameabHbe 3KC-
Kypcun y 300poebix arodeli sansemcs YCKopesue Kposo-
moxa ¢ IC ¢ pase 2ayboxoeo andoxa 8 cpednem na
35,615,9%. Sma peaxius cepoamuo obecnevugaemcs
usnonozuveckum cyxcenuem npoceema 9C, 3a cuem
waumodelicmeus cpedunroii duagppaemanvholl C8AKY U
forec BUPAXCERA ¥ MUK GCTRERIHECKO20. MEAOCRONCEHUR.

Y vacmu naguenmoe ¢ abdomunarsuum Goseevim
CUROPOMOM BDIABNCHI CYUECIMBEHHYE PASAUMUL DEAK-
yuu cemodunamuxu & IC u CA na dsixamessvrue sicc-
Kypcult 1O CPABHERRIO CO 300poesimi. Oru xapaxme-
PU308AAUCE BORCE BBIPDANCEHHUM, HEM ¥ 300DOGHIX U
EDAGHOMEPHBIM YEEAtUweRUeM Ra ebidoxe Vmax u Vimin
g UC (80,2+7 5% u 113,2%6,7%, coomaememaenio).
TTou 3moM 3aGKOROMEPHO CRUNCARUCH UHOEKCH nepude-
puneckoeo conpomuenenuz: PI na 60,4+5,5%, RI na
2143,5%, S/D ratio na 44,9%4.1%, no cpasxenuio ¢
noxazamessmu 8 asy édoxa. Kpome moz20, y amux
forbieix 6 pase smOoxa OMMEUANOCH GUPANCCHHOE
mexmpansioe pacuiupenve ¢ YC. Tax wce ¢ gasy eny-
bokozo endoxa su3yaruzuposanracs yza000pasnaa de-
popuagun YC e Kpanuasbnom Hanpasrenuu ¢ nosgie-
Huem araiiaunz-appexma. Y smux e nayuenmos, 6
omauHie om 300DOENX, OMMEHAROCh U3MeNeRue Kpo~
domoka 6 ceaezeHovHold apmepuu, Tax, no omuowe-
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The aim of the present work was to study celiac ar-
tery hemodynamics in patients with abdominakpain syn-
drome (APS) and to derive on this basis ultrasound crite-
#ia for the diagnosis of celiac artery compression syndrome.
54 patients with APS aged 17-58 years and 16 normal
subjects aged 26—28 years which constituted the control
group were examined. The blood flow in the celiac artery
{CA) and lienal artery (LA) were examined in the deep
inhalation and expiration phases with breath holding. It
has been established that in normal subjects, the biood flow
acceleration in the CA in the deep expiration phase by
35.6%5.9% on the average was the natural physiological
reaction of hemodynamics to respiratory movements. This
reaction may be the result of the physiological narrowing
of the CA lumen because of the influence of the median
arcuate ligament of the diaphragm, It was found to be es-
pecially demonstrable in asthenic subjects.

As compared to normal subjects, some patients
presenting with APS showed essential differences in the
hemodynamic reaction of the CA and LA to respiratory
movements. These differences were marked by a more
powerful (comparatively to normals) and an unequal in-
crease in the deep expiration phase of the Vmax and Vmin
in the CA (80.2+7.8% and 113.2+6.7%, respectively).
At the same time there was a natural decrease in the in-
dices of peripheral resistance: PI dropped by 60.4£5.5%,
RI by 29.1+3.5%, S/D ratio by 44,914.1% as compared
1o those recorded in the deep inhalation phase. Moreo-
ver, these patients demonstrated a remarkable spectral
broadening in the CA in the expiration phase. Angular
deformation of the CA in the cranial direction was also
visualized in the deep expiration phase with emergence
of an aliasing effect. In contrast to normals, the same
patients were found to have alterations in the lienal ar-
tery blood flow. Thus, as compared. to inhalation, the
deep expiration phase was associated with a decrease of

Vmax by 49.8+8.6% whereas Vmin did not show any
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HUK K 800Xy 6 paze anybokozo 8udoxa Rpoucxoouro chu-
acenue Vimax Ha 49,818,6%, moeda kax 3nauenue Vmin
docmoeepro ne uzmensnocs. Ipu smom peaucmpuposanocs
cruxcenue Pl na 57,35,5%, RIna 31,313,1%, S/D ratio
#a 37,3%2,9% no omroweniuio k cocmoaruro 60oxa. B dase
2AYB0K020 6bI00XA BBIN0 GHREACHO MAKNCE YONUKEHUE 6pe~
Menu axcenepauu e CA no cpaswenuro ¢ gasoi e0oxa va
73,7x3, 1%. Xupypeunecxas xoppexuua IKIC conpoeorc-
darace Hopmaausayuelt xposomoxa 8 YC u CA.

Lisemnuoe dvnaexchuoe ckanuposanue moxcem Gvims
ucnonvioearo ona ewaenenus IK9C u xonmpons cemodu-
HAMUYECKOU HDPPexmusnocmu 20 ONEpAmMUBHO20 SeUEHUA.

KAIOYEBBIE C/OBA: 3xcmpasa3ansHas KOMRpeccus
4peeroeo cmeona, atdomunarvibiii Goresall cundpomon.

BBEJJEHUE

AGNOMHUHANBHEIA GOJIEBON CUHAPOM, PA3BHBAID-
IMNCH BCIEJCTBHE HapYIUEHUS KPOBOOOpAIEHUA B
YpeBHOM CTBOJIE M €10 BETBAX, M3BECTEH B JIHTEpATYDe
100 pa3iUYHBIMH Ha3BaHMAMHU. «CHHIPOM XPOHHYEC-
Kol abLoMIHANIPHON NHICMUM» [1], «aDACMHUHATEHEIR
HILEMHYECKHH cHHApOM» [2]. XpoHWUeCKas HIIEMHUS
obyciaaBnuBaeT HapylieHHe QYRKUHNH OPraHOB MULIE-
BapEHHS M MOXeT IIPUBOJUTE K PA3BUTHIO WIH YCyTYG-
JIeHU10 opraHHo# rtarojoruy [2]. TloMmume aTepockie-
P03a ¥ Hece M PHYSCKOTO A0PTO-apTePHMTA IIPUYHHOM
XPOHHYECKOTO HapyIIEHHA BACLIEPAITLHOTO KpoRooGpa-
LIEHNA MoXeT ORTh 3KCTpaBa3alibHAA KOMIIpeCcCHs
ypeBHoro cTBona (BKYC) [1-5]. HauGonee BeposTHOM
npranHEOH BKYC Ha3RIBAKOT CHARNEHUE YPEBHOTO CTBO-
Jla CPCIMHHOMA AYTOBOM CBA3KOM AHadparMsl [2, 4—6].

Pa3paborka ¥ BHeApeHHe B KIIMHMKY HOBBIX Me-
TOLOB IMarHOCTUKH, B YACTHOCTH L{BETHOIO JYTUICKCHOTO
ckanuposaHua (LIJC), no3BoIAET ITOMTYYATh USHHYIO
UHPOPMAIIHIO 0 COCTOAHHUH COCYIUCTON CTEHKU H Te-
MOJMHAMUYECKUX TTOKA3ATeNIIX KPOBOTOKA HEMHBA3UB-
HO. DTO NPUBENIO K NOABIECHHI0 MHOXECTRA HCCIEI0BA-
TEALCKUX paboT B OTEYECCTBEHHOH H 3apyfexHou
JIMTEpPATYpE, NOCBALLICHHBIX MCCIIEAOBAHMIO OCODEHHOC-
Te reMOAYHAMMKM B BUCLIEpANTLHEIX aprepuax [7, 8].
OnICaHBE 3aKOHOMEPHOCTH H3MEHEHUA KpoBoToKa B UC
PH CTEHO3aX HHTPABA3AIEHOR STHOMOTHM H MX JHATHO-
CTHVECKHE KpHUTepkt. OaHaKo TeMOJMHAMHYECKHE Xa-
paxTepucTyku DKYC, kak cnecTRMA HapyllIeHUs B3a-
MMOOTHOIIEHUH CPETUHHON AMa(parManbHO! CRASKY ¥
YPEBHOTO CTBOJA, HCCNIENOBAHB! HEAOCTATOUHO [9—11].
Her 4eTKIX JMarHoCTHHNECKMX KPUTEPHED 3TOH TTATONO-
THH, KOTOPBIE BLUTH 6B 0CHOBaHK Ha JaHHbIX LIIC,

B cBA3H € M3NOXEHHBIM, LENbIO HAacTOAIeH
paboTH 6LUIO HCCNeNOBaHME 3aKOHOMEPHOCTEM re-
MOIHHAMHKM B YPEBHOM CTBOJIC M C€1€3¢HOYHOIt apTe-
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significant changes. At the same time PI was recordedn
decrease by 57.3+5.5%, RI by 31.3+3.1%, S/D rdi
by 37.3+2.8% with respect to the inhalation phase. I
the deep expiration phase, the acceleration time in the
CA was also found to be longer by 73.7+3.1% os con-
pared to the inhalation phase. Surgical correction of ce-
liac artery compression (CAC) made the dlood flowin
the CA and LA return io normal.

Color duplex scanning can be used for CAC iden- §
tification and control of the hemodynamic efficacyd §
its surgical treatment.

KEY WORDS: extravasal celiac artery compression, &b
dominal pain syndrome .

INTRODUCTION

Abdominal pain syndrome which develops be-
cause of circulatory disturbance in the celiac arery
and its branches is known in the literature under dif
ferent names such as «chronic abdogninal ischemiz
syndrome» [1], «abdominal ischemic syndromes [2]
Chronic ischemia makes conditions for disorder of
the function of the alirhentary organs and may lead

to the development or aggravation of organ patholo- -

gy [2]. In addition to atherosclerosis and nonspecif
ic aortoarteritis, chronic disturbance of visceral cir-
culation may be caused by extravasal celiac artery
compression (CAC) [1-5].

It is considered that CAC is most probably
caused by celiac artery compression by the median
arcuate ligament of the diaphragm [2, 4—6].

The development and introduction inte clini-
cal practice of the new methods of diagnosis, particu-
larty color duplex scanning (CDS), make it possibie
to obtain noninvasively valuable information on the
condition of the vessel weil and hemodynamic param-
eters of the blood flow. This resulted in the appear-
ance of a lot of research works in the Russian and for-
eign literature concerned with studies into visceral artery
hemodynamics [7, 8]. The regularities of blood flow
changes in the CA in stenoses of intravasal etiology and
their diagnostic criteria have been described. Howewer,
the hemodynamic characteristics of CAC as a conse-
quence of disorder in interrelations between the median
phrenic ligament and the celiac artery have not been stud-
ied completely [9—11]. There are no clear diagnostic ¢xi-
teria for this pathology, which would have been based on
the CDS data.

In view of the aforesaid the aim of the present
work was to study the regularities of hemadynamics
in the celiac and lienal arteries in patients with ab-
dominal pain syndrome and to derive on this basis ul-
trasound criteria for the diagnosis of CAC.
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C.0.Pomauiun n gp.: [JuarHocTnka axCTRABA3AIbHON KOMIPECCUM YPEBHOrO CT80Na
MeTOaOM OYNNEKCHOMO CKaHUPOBaHUS

" prd ¥ GONbHBIX C 2a6HOMHHANLHEIM GOJNEBLIM CHHIPO-

oM ¥ paspaboTka Ha >TOH OCHOBe YNBETPa3BYKOBBIX
xpuIepHeER ZUarHocTuky DKYC,

MATEPHAJTBI U METOAHI

beuio obcnenosaHo 54 mauueHTa ¢ abaOMH-
HamsHEM GOMeBRIM CHHIpoMoM. M3 Hux 49 Myx4uH
8803pacTe OT 17 %0 58 JIeT N 6 KEeHILIHH B BO3pacTe OT
9 no 58 mer (38,7x1,6 ser). ¥V 45 naunenToB Gpin
YeTaHOB/IEH JMATHO3 A3BCHHOM OONE3HHM Xenyaxa U
ABEKATUATHNEPCTHON KUILIKH, a4 ¥ 9 — racTpuT M ra-
crpoayoneRET. KOHTPORBHYIO TPYINY COCTABWIX 16
JOPOBBIX B3POCILIX, He MPEedbABAABIIUX XaNob co
CI0POHK XETYZOYHO-KHINEYHOTO TPAKTA M CEPNCY-
#o cocyaucrolt cucteMn. U3 HUX 7 MyXYHH B BO3-
pacre o1 31 10 61 rona M 9 XeHLIHH B BO3pacTe OT 26
20 68ner.( 44,2+2,8 ner).

[IreTHOEe mymaexcHoe ckanuposanue (IIJC)
NpOBOMIOCH HATOLIAK B MONOKEHHH DOJNBHOrO Jexa
Ha CITHHE M3 SMMMIacTPANLHOIO I0CTYIA B NMPOLOTEHOM
H TIOTEPEUHOM CKAHAX JATYHKOM € gacToTolt 2MI'1r Ha
¥3-ckanepe ACUSON XP-10m (ACUSON, CIIA).
PerucTpalinio XpoBOTOKa B upeBHOM cTBoNe {(UC) u
teneseHoTHOH aprepun (CA) ocymnecTnand 8 ¢aszax
tyGOKOTO BOX2 M BLLIOXA C 3aNePXKKOH HEIXAHHSA.
KpoMe TOTO, OLICHKMBAIH YTOJ OTXOXIEHHA YPEBHOTO
(73073 OT 80PTH B B-DPeXMMe ¢ HCIIONB30OBaHHEM
LiBETHOTO IONTREepOBCKOro XapTuporaHus (LIJK).
H3Mepanu 3HaYEHUA TTHKOBOH CHUCTONWIECKUN CKO-
poctd (Vmax), KOHedHOH THacTONMUYecKOH cKopoc-
™ (VYmin), cpeaHeit MaKCHMaNbHOU CKOPOCTH Kpo-
sotoxa (Vmax) M paccYHTHBAIH HHAEKCH mnepude-
pryeckoro conpotupinedus PI, RI, S/D ratio [12]. B
JONOTHEHHE X 3TOMY H3MepSUTH BPEeMs aKcelepallHH
10 Cee3e HOYHO apTepHH {AT).

PE3YJIBTATHI 1 OBCYXAEHHE

¥ 3M0pOBHIX MAIMEHTOB BO BpeMS ABIXaHUS OT~
Meyatoch CMeIeHHEe IPEBHOTO CTBONA B IIPOAOMALHROMH
TPOSKUHH OTHOCHTEIBHO YCROBHOTO NEpPIeHIUKYLE-
13X 6pronIHON aopTe TaKUM 06pa3oM, 4To B (pase rry-
gokoro Broxa YC cMernanca B KayaaTbHOM HAIIPABE-
HiM, 2 B hase IIYBOKOTO BELIOXA — B KP@HMANLHOM
(puc. 1). B daze nIy6OKOro BLIIOXA PETHCTPHPOBATOCH
yxopeHue kpoBoToKa B HC (puc. 2). Ipuuem kosd-
$HIMEHTH MPUPOCTa Vmax u Vmin He OTIHYAIHCh
IPYr OT OPYyTa ¥ COCTaBHIH 35,6% 15,5 u 37,1%16,1,
cootBeTcTREHHO (p<0,5). Cremyet OTMETHTD, YTO HAU-
Sormpikit mpHpocT Vmax H Vmin B YC Ha BLICOTE BHI-
Joxa (no 72%) Habaoqaics y THL BRIPaXCHHOIO aCTe-
HWIECKOT0 TEOCIOXEHHS. 3HAYEHUS HHAEKCOB TepH-
(epryecKOTO COMPOTHBAEHHA Ha BAOXE M BHIAOXE

MATERIALS AND METHODS

54 patients presenting with abdominal pain syn-
drome were examined. Of these, there were 49 men aged
17 to 58 years and 6 women aged 19 to 58 years (38.7%1.6
years). 45 patients were diagnosed to have peptic ulcer, 9
to suffer from gastritis and gastroduodenitis. {6 normal
adults with no complaints on the part of the gastrointesti-
nal tract and cardiovascular system constituted the con-
trol group. Of these, there were 7 men aged 31 to 61 years
and % women aged 26 to 68 years (44.212.8 years).

Color duplex scanning (CDS) was carried out
on an empty stomach with the patient in the sypine
position, from the epigastric access in longitudinal and
transverse scans, with a 2 MHz probe on the ultra-
sound scanner ACUSON XP=10 (ACUSON, USA).
The blood flow in the celiac artery (CA) and lienal
artery {LA) was recorded in the deep inhalation and
expiration phases with breath holding. Moreover, the
angular digression of the CA from the aorta was eval-
uated in the B=mode using Color Doppler imaging
(CDI). Measurements were made of the peak systolic
velocity (Vmax), end diastolic velocity (Vmin), mean
maximal blood flow velocity {(Vmax) as were compu-
tations of the indices of peripheral resistance (PI, RI,
S/D ratio) [12]. In addition, the time of acceleration
in the lineal artery (AT) was measured.

RESULTS AND DISCUSSION

During respiration, the normal subjects showed
displacement of the celiac artery in the longitudinal pro-
jection relative to the conventional perpendicular to the
abdominal aorta in such a manner that in the deep inha-
lation phase the CA shifted in the caudal direction.
Meanwhile in the deep expiration phase, it shifted in the
cranial direction (Fig. 1). Blood flow acceleration in the
CA was recorded in the deep expiration phase (Fig. 2).
At the same time the coefficients of the Vmax and Vmin
growth did not differ from each other and constituted
35.6+5.5 and 37.116.1, respectively (p<0.5). [t is note-
worthy that the highest Vmax and Vmin growth (up to
72%) in the CA was observed at the height of expiration
in subjects of demonstrable asthenic build. The indices
of peripheral resistance at inhalation and expiration did
not show any significant changes. No differences were
revealed in the hemodynamic parameters of inhalation
and expiration and in the LA.

It is known that the local rise in the blood flow
velocity may indicate the narrowing of the lumen of the
given part of the vessel while the degree of the velocity
rise will be proportional to the degree of vascular steno-
sis [13]. During investigation of the blood flow in the lower
limbs and renal arteries, some of the authors have demon-
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HOCTOBEPHO He M3MeHLINCh He Grto BEIIBNEHO pas-
AVYHR B IIOKA3aTeIIX reMOAKXHAMUKMI MEXKIY BIOXOM
H BLAoxOM H B CA.

H3BecTHO, 4TO IOKANBROE YBEIHUYEHHKE CKOPO-
CTH KPOBOTOXa MOXET CBUASTENbCTBOBATD O CYXKEHHH
NPOCBETA B AAHHOM YYAcTKe COCYAA, IPHYEM CTEIICHD
VBEJIMYEHNSA CKOPOCTH NMPONOPHHOHAAbHA CTENIEHH
CTeHO3upoBaHNA cocyna [13]. Psa aBropos, npy uc-
CIeOBAHHUH KPOROTOKA B APTEPHAX HHKHMX KOHEUHO-
CTeH ¥ MOYESYHHX APTepHaX IOKA3ANM, YT0 CYXEHHE
TIPOCBETA MATYCTPANBHBIX APTEPHIT HIDKHUX KOHETHO-
creit oT 19 10 49% w moyewHx aprepyit ot 20 1o 60%
COOTBETCTBEHHO, TIPHBOAHUT K YBERXUYCHMIO ITHKOBOH
CHCTOIMYECKOF CKOpOcTH Ko 100%, Ho npH 3TOM He
BAUsET HaPOPMY CIEKTpa, MHAEKCH Nepudepuyec-
KOTO CONPOTUBIEHHA H KPOBOTOK B IHCTANLHOM DYC~
ne [14, 15]. Caenopate pHO, DONyYeHHBIE NAHHBIE NTO-
3BOJIAIOT CHHTATh, YTO B tasze TIyGoKoro BHAOXA ¥
3I0POBBIX IIPOUCXOIHNT CyXeHHe NIpocseTa UC, KoTo-
PO€e COMPOBOXAALTCSA YCKOPEHHEM KPOBOTOKA NpHMeEp-
HO Ha TPETh MO OTHOIIEHUID K COCTOSHHUIO BAOXA M HE
BIIUACT Ha HOpMy ciexTpa KpoBOTOKA, epudepudec-
KO¢ COCYIMCTOE CONPOTHBAEHHE H TeMOJZMHAMUKY B
IOUCTAIBHOM PYCTE,

[IpUPOCT CKOPOCTHRIX MOKa3aTeNel KPOROTOKA
B YPEBHOM CTBOAE B hase IMyGOKOro BHAOXA ¥ 300pO-
BBIX ABASETCS 3aKOHOMEPHOM (DPHIUONOrMIECKOH peax-
L(He i TeMOAMHAMUKM Ha REIXATEAbHEIE PKCKYpCHU. Be-
POATHEE BCETO DTO CBA3AHO CO CNOXHBIMH B3AHMOOT-
HOLIEHUSMH COCYRHCTHIX. U MENIIEYHO~(hacHaABHEIX
aneMcHToB B 30He HC [2—4]. 00 3TOM MOTIYyT CBHAC-
TEIBCTBOBATD JAHHEIE HEKOTODRIX HCCTeaoBaTeNelt, KO-
TOPHIC MOKa3aAH, YTO Y PARA NULI, TIPEHMYIECTBEHHO
aCTeHMYECKOI'O TeJIOCIOXEHHS, CIIOXHOCTE B3AUMOOT-
HowleHuH Mexay YC u cpeaunHon nHadparMansuot
CBA3KO# IPHBOIHT K CARBASHMIO K Ae(hOPMATIHH BEpX-

Puc. 2. CnexTpbl KPOBOTOKA B YPEBHOM CTBONE Y.
OAHOr0 3ROPOBOMC MALMEHTA HA BAOXE W BbUAOXE.
A — BLROX.B — BinoX.

Fig. 2. Blood flow spectrum in celiac artery in same
healthy person in deep inhalation and expiration
phase.

A — inhalation. B — expiration.
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ATOETA

Puc, 1. BsyxmepHoe naobpaxeHne 30HE! YpeaHs-
ro CTBONA Y OAHOMO 340P0BOM0 NAUNEHTA Ha BAOXE
M Bbigoxe. A — BAOX. B — BpAgoOX.

Fig. 1. Tow-dimensional view celiac artery area in
same healthy person in deep inhalation and
expiration phase. A — inhalation. B — expiration.

strated that 19 to 49% stenosis of the Iumen of the grea
vessels of the lower limbs and stenosis of 20 to 60% of the
renal arteries result in an increase of the peak systolic w-
locity up to 100% but do not influence the spectral for,
indices of peripheral resistance and blood flow in the distd
bed [14, 15]. Therefore, the data obtained allow to con-
clude that in the deep expiration phase, the normal b
jects experience stenosis of the CA lumen which is associ-
ated with blood flow acceleration approximately by ox
third with respect to the inhalation status and does notpre-
duce any effect on the spectral form of the blood flow, pe:
riphera] vascular resistance and hemodynamics in thedi
tal bed.

In normals, the growth of blood flow velocity pe-
rameters in the celiac artery in the deep expiration phas
is a natural physiological reaction of hemodynamics to
respiratory movements. This is most likely associated
with complex interrelations between vascular and mus-
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C.0.Pomauwimu n Ap.: JNarHoCTKa 3KCTPABAa3ansHOu KOMNPECCHN YDEBHOIo CTBONA
METOL[OM QYNAEKCHOIrQ CKaHnpoBaHun

j el nomvoxpyxHocTH YC, a HOXKHU THadparMel Npy
JF (OKpAIIEHHH CMEILIAIOT CBA3KY, YCYTYOIIS9 KOMIIPECCHIO
e YC 3 dasy myboxoro BeLaoXa [2, 3, 6].

Y naumeHT0B ¢ a6A0MUHAIBHEIM §0/1€BLIM CHH-

{ [ 1pomMomM B (hase TyBOKOTo BAOXA CPEAHME 3HAUEHHUS IO~
B  1arerell TEMONMHAMUKY KAK B YPEBHOM CTBOJIE, T2K
& WBULICICHOIHON aPTEPHH, ZOCTOBEPHO HE OTIHYATHCH
4 (TT9KOBLIX B FPYIITIE 3MOPOBEIX, ITO NO3BOALET HCKITIO-
4% by JAHHOW IPYRIE! 0OJTPHBIX HapylUEHHe reMOM -
‘% HAMHXH BCTIEACTBHE WHTPABA3AThHBIX hakTopoR (aTe-
¥ pockaepod, Hecrienudueckyit aopTO-apTePHUT | Ap.).
‘% YoonenmHCcTRA GONBHEIX 3TOH I'PYIINE (35 ITallne HTOB)
& e 6h0 BHABICHO Pa3INYHl B MOKa3aTeNAX TeMO/H-
£ soonor8YUC n CA 110 CpaBHEHHIO CO 3NOPOBLIMH TAK-
¥  xe3dasy rmyboKoro BEIOXA.

Broxe Bpema, ¥ 19 H3 54 GoNbHBIX ¢ AGIOMIHAIB-

& 1M 60IEBBIM CHHAPOMOM B (aze IMyBoKOro BRIIOXa

‘F  OsmoTMETCHN BRIDAXKEHHBIE H3MEHEHIS FeMOIMHAMK-
B 1iBUPEBHOM CTBOJIE M CEJIE3EHOYHOH apTEPHH.

Tlpexae Bcero oHU XapaKTepH30BANUCEH Donee

¥ WPIKCHHBIM, 9EM Y 3AOPOBHIX, H HEPABHOMEPHBIM

YBCIMICHKEM Ha BHAoOXe Vmax ¥ Vmin B YC ( Ha

E 3 80,2137,5% u 113,216,7%, cooTBercTBeHHo). [Ipu

JM0M JAKOHOMEPHO CHHXANKCh MHACKCH IepndepH-
yeckoro conpotHenerua: PI Ha 60,4+£5,5%, Rl Ha

E 1 9,113,5%, S/D ratio Ha 44,914,1%, no cpaBHEHIIO

f- ¢ noxasaTenamu B ¢azy Baoxa. Kpome Toro, y 3thx
.- SoIBENX B basze BHIAOXa OTMEYANIOCh BHIDaXXeHHOE
 HIEKTPUIBHOE PACLIMPEHWE NONIUIEPOBCKOMN KPUBOH,

nomersoit u3 9C (puc. 3). Takue H3MeHeHMd CIIeX-
TATBHAHIX XapaKTEPHCTHK TeMOAWHAMHUXA B YC B
23 rTyGOKOrO BLIIOX2 XapAKTEPHIYIOTCA KAK COCTO-
fiHHe TeMOIHAMMNECKY 3HAYMMoro creHosa 9C [13].

910 3aKOYEHHE TIONTBEPAXAAETCS JAHHEIMH HC-
vegoparnd YC # KpoBOTOKa B HeMm B B-pexuime ¢ mc-
nom3osaHieM [JIK. B ¢asze Baoxa upeBHbIN cTBON OT-
AOIHN OT A0PTHLITON YIJIOM B KAYNANHHOM HATIPABITe HIH,
ANpOCBET CTBONA HMEN PABHOMEPHOE OKPATUBAHHE, Xa-
MKTEpHOE JUIZ OPLAHM30BARHHOTO, JAMHHAPHOTO TOTO-
ia. B ase rIyGOKOro BBIOXA OTMEUANKOCH HANYIHE yT-
moodpasHoit geopMai YC B KpaHHATBHOM HAIIpas-

& %0 A IOARICHHE B €10 TIPOCBETE SAAN3AHT-3¢«peKTa,

CBHISTCNRCTROBABLUCIO O HAMHYHH JE30pPTaHH30BaHHO-

- I0 XKOPEHHOTO KPOBOTOKA, IIPEBOCXOAAIIETO TIPEACT

Haitxerera (puc. 4).
¥ 3THX Xe [aiMeHTOB, B OTAMYHE OT 3MOPOBBIX,
1TMEYA10Ch HIMCHEHHE KPOBOTOKa B CEM23¢HOUYHOM

b aprepuut (puc. 5). Tax Mo OTHOIIEHHMIO X BAOXY B daie
'~ 1y60KOTO BBLIOXA IIPOHCXOMMAC CHHXEHMe Vmax Ha

40.88,6%, TOFma Kak 3Hauenue Vriin A0CTOBEPHO HE
mMeHssiock, TIDH 3TOM PErMCTPUPOBAIOCH CHIDKEHHE
- Pina 57,315,5%, RI na 31,3+3,1%, S/D ratio Ha
31,3£2,9% mo OTHONIEHUIO X COCTOSHUIO BAOXa. B

b (0% Iry60KOro BRIIOXa GhUTO BRIARAEHO YIUIMHEHHE BpE-

R

culofascial elements in the CA zone [2—4], It may be
documented by the data obtained by some researchers
who have demonstrated that in some persons, primarily
of asthenic build, the complexity of interrelations be-
tween the CA and the median phrenic ligament leads to
the compression and deformation of the upper semicir-
cumference of the CA whereas at contraction the pedi-
cles of the diaphragm displace the ligament, aggravating
CA compression in the deep expiration phase [2, 3, 6].

In patients with abdominal pain syndrome, the
mean hemodynamic values in the celiac artery as well
as in the lienal artery did not differ significantly in the
deep inhalation phase from those in the group of nor-
mals. This allows to exclude in the given patients’
group the disturbance of hemodynamics because of
intravasal factors (atherosclerasis, nonspecific aor-
toarteritis, etc), The majority of this group patients
{n=35) did not show any differences in the hemody-
namic parameters of the CA and LA as compared to
normals in the deep expiration phase as well.

At the same time 19 of the 54 patients with ab-
dominal pain syndrome demonstrated. In the deep
expiration phase, remarkable changes in hemodynam-
ics in the celiac and lienal arteries,

As compared to normals, these changes were
marked, first of all, by a more pronounced and an une-
qual increase at expiration of the Vmax and Vmin in the
CA(by80.2+7.5% and 113.21+6.7%, respectively). Natu-
rally, there was a decrease in the indices of peripheral re-
sistance: PI dropped by 60.4+5.5% RI by 29.1+3.5%, S/
D ratio by 44.9+4.1% as compared to the indices in
the inhalation phase. Besides, in the expiration phase
these patients had a remarkable spectral broadening of
the Doppler curve abtained from the CA (Fig. 3). Such

Puvc. 3. CnekTpul KPOBOTOKA B MPEeBHOM CTBOJIE ¥
6oneHora N. ¢ SKYC Ha BaOXE 1 BLIGOXE.
A — BAOX. B — BbIAOX.

Fig. 3. Blood flow spectrum in celiac artery in patient

P. with CAC in deep inhalation and expiration phase.
A — inhalation. B — expiration.
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McH# akcenepauyyi B CA TI0 cpaBHEHMIO ¢ (ha30it Bioxa
Ha 73,7+3,1%. N3meHeHus reMOAHHAMUKH, 3aperdCT-
PUPOBAaHHbIE B CENIC3CHOYHON apTepHH B pase BEIIOXA,
MOTYT ObITh OXapaKTepH30BaHbl KaK NOCTCTEHOCTHYEC-
KO€ CHYXCHUE Nepdy3nu.

W3 onucaniol Tpynnbl NauneHTOB ¢ abmoMM-
HaJlbHLIM GOJIEBBIM CMHAPOMOM M BbHIPaXKCHHBIMM
vizMeHeHUAMM remoArMHaMuky B YC u CA npyM Bbuia
NpoBeAeHAa celekKTUBHAA aopTrorpadud b GOKOBOM
npoeKuny. Ha aopTorpaMMax BHSABIEHC CYXEHUE
npoceera YC Ha 50 u 70% B 06nacTh ycTba ¢ yrioob-
pasHoil nedopmalueii BepxHero KouTypa. Iloctcre-
HOTHYECKOe pPaCIIApeHHe BHIPaXeHO YMEPEHHO B
obonx cayqaax. Ilo xondurypauns aedopMuposar-
HOTO ¥49acCTKa ¥ YBEJJHYEHMIO CTENIeHH CTCHO3a B dase
BLLAOXA OBLIO CABMIAHO 3aKJICUEHHE O HaAHYMH DK-
CTpaBa3aJbHOH KOMIIPECCHH YPEBHOIO CTBOJA Cpe-
AMHHOR XyropoH CBsA3KOH guadparMsl. Aoprorpam-
Ma boabHoro I1. nokasaHa Ha pucyHke 6.

Ha ocHOBaHHM pe3Y/AbTATOB MPOBENCHHOIO
Hamu IAC YeTBeprM mauueHTaM 3TOH Xe TPYILIHI

changes in the spectral characteristics of CA hemodynin-

ics in the deep expiration phase are characterized asags §
tus of hemodynamically significant stenosis of the CA(1]]

This conclusion is supported by the data supplid
by the B-mode studies of the CA and CA blood flov
using CDI. In the inhalation phase, the celiac tnnt
broke away from the aorta under an angle in the caud
direction whereas the trunkal lumen had a unifonn stajn
ing which is characteristic of the organized taminar fox.
The deep expiration phase was associated with the prs
ence of angular deformation of the CA in the cranel
direction and appearance in its lumen of an aliasing ¢
fect evidencing the presence of the chaotic acceleriel
blood tlow exceeding the Nyquist limit (Fig. 4).

In contrast to normals, the same patients shows
changes in the lienal artery blood flow (Fig. §). Th,
relative to inhalation the Vmax dropped by 49.8:86%
in the deep expiration phase whereas the magnitude of
the Vmin did not change significantly. It was established
at the same time that PI decreased by 57.3£5.5%,Ri
by 31.313.1%, §/D ratio by 37.3%2.9% with respect fo

Puc. 4. LireTHoE DONNAEPOBCKOE KAPTUPROBAHUE YPEBHOT0 CTRONG Y BONLHOTO M. ¢ SKYUC Ha BAOXE U BELOXE.

A — BRox. B — BeIQOX.

Fig. 4. Color flow Deppler imaging cefiac artery in patient £, with CAC in deep inhalation and expiration phase.

A — inhalation. B — expiration.
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Puc. 5. CnexTpbl KDOBOTOKA 8 CENE3EHOYHON apTepumy
Soneroro M. ¢ 3KHT Ha BaOXe v BLIAOXE.
A — 8aox. B — euigox.

Fig. 5. Blood flow spectrum in lien artery in patient P
with CAC in deep inhalation and expiration phase.
A —inhalation. B — expiration.
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C.0.PomawmwH u BP.: AnarHoCcTuKka IKCTPaBa3ansHoi KOMIDECCHU YPEBHOI0 CTBONE
METOROM RYNNEKCHOrO CKaHUPORAHNS

§ 610 BHTIONHEHO OMEPATHBHOE BMEINATENLCTBO, Ha-
§  npaBNeHHOE Ha YcrpaHenue Komnpeccud YC. Y gByx

H3 HUX 912 OTICpALIS COYESTANACS C PEIEKIHEH XelyaKa
110 IOBOLY 13BeHHOM 00s1e3HH. B noclieoe palimoHHOM
fleprage ¥ STUX NALMEHTOB ObUla OTMEUeHA HOPMAUTH-
sad TemomHaMHKN B YC n CA. 3naueHuUsa CKOpoc-
Teil KpOBOTOKA, HHIEKCOB NTeprdpepHIeCKOro Cocyauc-
1010 CONPOTHBICHHS M CIIEKTPaJIbHOE PACIIAPEHUE Y

E - o GOABHRIX HA BOOXE M BHIZOXE HE OTIHYAJMCH OT

TeKoBRX ¥ 3moposrXx. HaMu Geino o6cnenoBaqo Tak Xe
§ MAUHEHTOB, MPOOIIEPUPOBAHHLIX paHee MO KOBOAY
JKYC. ¥ Bcex M3 HUX TIapaMeTphl reMOTUHAMMKH B U C
¥ CA He OTIHYIATHCh OT 3MOPOBEIX. DTH JAHHBIE MOA-
TEPATIAIOT, YTO OCHOBHHIM NATOrEHETHUECKHM (axTo-
poM pa3BHTHA abIOMHHATBEHOTO HONEBOTO CHHAPOMA Y
X MaLeHTOB ABIsAeTca BKYC.,

Puc. 6. Aoptorpadmns y naumenra . ¢ 3KMC Ha
BOOXE W BRAZOXE.

Fig. 6. Aortography in patient P. with CAC in deep
inhalation and expiration phase.

TakuM 06pazoM, NPOBeAeHHEIE HCCREROBAHHA
NOK33ATH, YTO ¥ 3MOPOBBLX JIULL TOKUIBHOE YCKOPCHHUE
xposotoka B UC B npenenax 35,6+5,9% 1 dase ryvbo-
KOre BB/10XA I10 CPABHEHMIO € (ha30¥ [TyHOKOoro Broxa
ARMETCH 3AKOHOMEPHOH (DHIMOIOTHYECKOHU peaKily-
e TEMOAMHAMHKY, 8 CTeIIeHb BHIPAXEHHOCTH 3TOH pe-
KWK MOXET 3aBHCETH OT THIIA TEJOCIOXCHMA. Jna
3K4C xapaKkTepHO BHIpaXXéHHOE HepaBHOMEPHOE yC-
xopenue xpoBoToka B YC B a3y my6oKoro Beyaoxa,
LONpOBOXAIONIEEC CHIXEHHEM HHAEKCOB nepnde-
PHHECKOTO COCYIUCTOTO CONPOTUBNEHHS M BHIPAKCH-
HHM CTIEKTPARBHEIM paciiuperneM. IIpu aToM, B a3y
1ayBoKoro BhLIOXa pETHCTPUpYyeTC YIJIOOOpasHasd a¢-
dopmartus YC B KpaHHANIBHOM HATIPaBIEHHU C TIOAB-
neadeM snatauar-agrdpexta B pexume LK, a raxke

the status of inhalation. The deep expiration phase was
marked by the lengthening (by 73.713.1%) of the ac-
celeration time in the CA as compared to the inhala-
tion phase. The hemodynamic changes recorded in the
lienal artery in the expiration phase can be character-
ized as a poststenotic decrease of perfusion.

Of the described patients’ group with abdomi-
nal pain syndrome and pronounced hemodynamic
changes in the CA and LA two patients received se-
lective aortography in the lateral projection. The aor-
tograms showed stenosis of 50 and 70% of the CA lu-
men in the area of the opening with angular deformation
of the upper contour. The poststenotic enlargement was
moderate in both cases. According to the configuration
of the deformed portion and the rise of the stenosis de-
gree in the expiration phase the conclusion was drawn
about extravasal compression of the celiac artery by the
median arcuate ligament of the diaphragm. The aorto-
gram of patient P. is presented in Fig. 6.

Based on the data supplied by CDS four gatients
of the same group underwent surgical intervention aimed
at elimination of CA compression. In two of them, this
operation was coupled with gastric resection for peptic
ulcer. Postoperatively, these patients demonstrated nor-
malization of CA and LA hemodynamics. In these pa-
tients, the blood flow velocitics, indices of peripheral
vascular resistance and spectral broadening at inhala-
tion and expiration did not differ from those in normals.
We also examined 6 patients who had been operated on
previously for CAC. In all of them, the hemodynamic
parameters in the CA and LA did not differ from those
in normals. These data confirm that CAC was the main
pathogenetic factor responsible for the development for
abdominal pain syndrome in these patients.

Thus, it has been demonstrated that in normal sub-
jects, the local acceleration of the blood flow in the CA
within 35.6+5.9% in the deep expiration phase, as com-
pared to the deep inhalation phase, is a natural physiolog-
ical hemodynamic reaction while the intensity of this re-
action may depend on the build type. CAC is marked by a
pronounced unequal acceleration of the blood flow in the
CA in the deep expiration phase, associated with a de-
crease in the indices of peripheral vascular resistance and
a remarkable spectral hroadening. Besides, the deep ex-
piration phase is marked by angular deformation of the
CA in the cranial direction with an aliasing effect in the
CDI mode together with a lowering of the peak systolic
velocity and peripheral vascular resistance in the CA.

The given method of CAC diagnosis can be used
for the screening of patients with abdominal pain syn-
drome, for case follow-up and control over time of the
hemodynamic efficacy of surgical correction of ex-
travasal celiac artery compression.
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CHUXEHHE [TMKOBOH CHCTOIMYECKOH CKOPOCTH Y me-
pHpEepUYECKOro COCYAUCTOrO CONPOTUBIeHHA B CA.
Hauuwsi crroco6 auarHoctukyd DKYC Moxer
OBITL ACNIONB30BAH UL CKPUHHMHIA TTALIMEHTOB ¢ ab10-
MHH&ILHEIM §0J1€BBIM CHHOPOMOM, IPOBEACHHSA AUHA~
MHYECKOTO HAOMIOJCHUA H KOHTPOAA 32 FeMOLUHAMH-

9ecKo# 3 eXTHBHOCTRIO XHPYPrHYECKON KOPPEKLIHH
BKYC.
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