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INTRODUCTION

Abdzmine pebvic Viseuar Comprastian Syndromas ame curuslly
dofied 5 rar condons, whore woscels In the sbdomen and
pelvs o conmprosed by other mesels or other sictures and
argona, o where vessals comernes other ehruchrss ad cgans
Trasa nduce Medken Arcuie Ugament Syndrome. Loft Renat Ve
Corvproasion Syadrora, Euperior Mesantede Adery Syndrome,
L3¢ Yein Camprestion Syndrome, Pelvic Venous Insutticiercy, and
wferior Vena Cave Synarcme "
The cescrboed syrciomes presedd Wiy 4 wide swiety of cliicat
Apmenone dd WOl AS Anatomic vaetons Mreover, e
spenomatiogy frequently W0 owsdlapd W many other
conditions Thus, the diagnaatic process is oftan very demanding
w0 el o5 wall 50 e patient reatmeat . 474
Mot atfected seem 1o be patiants of yousg sgn sed ¥wen
‘conditions have & sgficant mpact on ther cualy of e
Reconty, matple studes hare pobved out the e bobween
AbdcmibePelvic  Vasculr  Compresscn  Syndromes  and
Symetomatic Jurt Hypemobllly Syrcrormes nd thell co-ensing
constions” T However, @ more indepth resewch is lcking The
atjectivn of Bis sludy i 13 Oricrm uch resaach in crdar to alinw
for a battar i

METHODS

A combiration of refroapecive datn oalinction avd » protpeciive
Bognostic sivy b boing ullized it order 1 carty ot this reosarch
iy The studied patont popustion consists of 2 men grauos,
inchuding Imematonal patierk popuiation and lccat Simak-Czech
patient popuation Thece twa posulaticne citfer qule oxienshely
in feme of e scope of diierental dagnoetc process o far
compisled. Whersas & distimtive porbion of fa Isternational
Dtient Grous has aready boen evalustad o & Bioedr and mxro
indepth ocale in terms of i Abdamwsofohc Vaszaist
= son  Syncromes,

ke st ek co-aehiiong condtion, e Local Sl Crechi
fntunl grous b iy been wrdusted S 100 2 compresdon
spackomes Evauation of Symglamadie  Joint  Hypermeksity
Syrdrermas and thar co-exiating condians is compdataly ataart in
the popeistion.

Tresafote, thes research bt purining n hoeouch ivestization of ity
ablsnod from the aars mantiansd forsign palions, whis at the
same tma @ 2 simlar

wih fhe locsk Siovak-Casch patiork popuation. b1 the end 2
compwative anslysks and evalustion of the comiined resuts of
these 2 pogulations wik. afow for a more I-depth wncerstandg of
the intercansacted relaticnshios of thess condtiars

Tre astimated Aumbar of auiants I the iesematicnal populaion
seprcnimately 70 000, whis appreivataly 00 In e local Sk
Cauch popudation  Womeewr, palied nambers are  dsng
corneusly and rapidly

DISCUSSION & CONCLUSIONS

With the Insreasing smou. of recent evidence Guggesthng the
corelaticn  between  Abcomno-Pelvic Vasods Compeesson
Syrdromes, Syrgtomatic Jont Hypemobity Smaomes and ek
So-anating EOMAYDIS CanGiTiona, & WEng NBed for MO WA
wrses 1T
Abatter and & mece in-depth usdarstanding of al theas eondities
o thae nlarsiy ondor to siow for
i the dagnantic end reatmont pstiort mansgemiet. Esrty and
coect dlagreas nd bosmant. b paricun, feprosent drect
sradiciors of a balier palieet culccwa, thus Kigher patant gty
of e
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Medan Auate Ligament Syndrome MALS) / Durbar Syrcrome

Laft Renan Vein Cy 1=} "
Superie Mesonberic Arlery Syndrome [SWAS]/ Wikies Syndrome
1iac Vieln Gomprasaion Syndiome MTS) ¢ May- Thomes Synrome
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Infedor Yena Cava Syndrome 04CE)
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Modan Accuste Ugament Syarome ks e compression of calbc
artory by the modian nicedle gament Somebmes, ¥ ligerent
Compessas 1% caly e CESSC artery bul 350 the the acjacont neros.
Hente, we diferortidle between 2 types of MALS, vasodar MALS g
rautogenkc NALS. 0r 250 3 Cominaton of teee two.**
In Left Renst Vi Compression Syndrome, the left renal ven is
compressad in an acule angla creatad ketwoan the acta and the
supericr masaoterc anteey. Homeves, other sureundng cegans e
abuchues may contibute 1o e Laft resal vein compressian as well
Thars ara ais0 ofter variations of NCS, such as peatarior HCS, where
11 L raval v i compreated batwesn the apire avd e oortn, o 3
b tevor NCS

i
dae to Joft renat vein congendi branching.
Swparior Meserterk: Artery Syrcrome & defrad as compresson of
e thid part of the dusdenum in Hhe acute angle between aorta and
5, NCS and SMAS may often cowwos!

0 lise Vein Comproaion Syndrama, most o e fiah iec adery
cempreates the oMt (1o ven Homewer, Conxestions may oo it
rrullple sihue secks s el and mmdtanuoasly 20

scais Fauttichncy o1 Pelvic Congenton Syndsome (s sty
e sl of the e Sescribue NCS wek T3, or & conbisatian of
thee, 571

Itis mportant 10 #1re6s 1AL, APVGS miny limes consis! fogeter m
rultpls APVCS ore oftun found siulisrecusly i 00a petient,
orpacity pationts wih Symptomatic Jon Mypsmaciity Syndromos,
suchas Syndromme o i

of APVCS:

Faotache, vertiga. dizzneas, myncoRe o pro-smcope, rausen, chest
pain, resticled bewatting illy, pelpflatons, shortness of b
abidcming pain, early satety, Loss of sopette, feelng full. sermation of
food getthg stack in G tract, extreme boiching and bloatng, Irabity
10 0 anough, unintentions| ssvere weight loss, diarrbes, comtingbon.
Bick pan, Nankc pals, pelvic pain, vaoInal pals, dysoareuria, pant
monetruaton, tadder paky Oysurly, bladder cysfurction, bursing
sansationn, swoling. howennss, leg pan. |sg mambiness, bload poalng.
Trvourenis 34

T bt i3 . s o o I s syTon. | 3 %0 sTgctiad 0 we

Symptomatic Jim Hypemcblity Syndamas am & oo of candtiona,
which presant with jont licty, hyparmeniity and tissos fragly. They
o o30cinted whth & vaat numk<e of comarbidlios, speciic to the
dtlwnnt wublyses. Amseg Symptomalic lon bypematiily Symdrem
buloe hm 16 lypan of EhlarsDaica Syrcircenes, HWypamsobilty
Speciiuin Disceders, Mt Sypcrone, Ostecgeranis Inpertecta,
LeeysDietz 8ynidrcme, and Stickle Syndrcma 4"

1o whi
body, mubpa o'gate 300 Dody systems My Do alfected N s Ao
Mportant 1o fols that 1he combretion of manfastiing as wel as
ther severtion may vary dEENCIvety from IndWdial 10 ndriust I
aodtin, many of these comorbid conditins share simiar chnica,
symtomatelogy. Hws mokhg the dHerential dagnods cften
chalengng.
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mtidscolnary ORQnoste and treatment spErosch Suth gudelnes
Mo racetam campce of 30 indupth snaysia of s Ahdomno Pulic
isevdne Syndame, it
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Ixrouch s bl to provite the bust possitike appartusly fer @ coruct
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[
e s o

12. SLOVENSKA KONFERENCIA

O ZRIEDKAVYCH
CHOROBACH

15. — 16. november 2023, Hotel Saffron Bratislava

POPR 12, SLOVENSKA KONFERENCIA
B9 O ZRIEDKAVYCH CHOROBACH

19~ 1 wmmter ML faef S (S

(MFRIES | cu i dpiin



Orea Congress Ho!el Bmo, Kﬁkovského 47, Bmo \ M

www.ehlers-danlosuv-syndrom.org www.tarlovovacysta.org

Elidka Kopicova ' | Silvia Siskova * | Jozef Zivesk *

! Enlers-Danlosty Syndrom a syndrom hypermobility, Ust nad Labem, Geské repubia

* Technicka Univerzta v Kodiciach, Strojnicka Fahxm.a Hatedra biomedscinskeho indinlerstva a merania, Kodice, Slovensko;

. Asocificia a Ehler=-Danlos, o.z., Bratiskwa, Slovensko @ WCIINICKR mMm]‘nvmmn
Technicka Univerzia v Kogiciach, Srojnicka Fakulla, Katedra nmmm inZinieratva a merania, Kodice, Slovensko nican fuiwl

Ehlers-Dank v syndromy (Q78.6) jsou skupi 13{+) h paruch pojivové thand, ktaré jsou spojovany s mutacemi vice

nek 20 riznych gend. Kakdy z ypd EDS ma trochu jing piiznaky (a kakdy pacient | v rdmd jednoho lypu a jedné roding mide mil

trochu jinou kembinaci a inferzitu potizl), ale obecné tyto poruchy char izuge kloubni hy bilitz & thiani,"

Syndrom hypermobility (M35.7) je porucha pojivavé thand vyznatujicl se ickou hy bilk apfiklad hypermobilt

v kombinaci s chronickou bolestl a daldimi (nejen) muskuloskeletinimi obtizemi). '

Podobngmi di ije yndrom, Loeys-Dietziv sy cutls laxa, yndrom a O i rfecta (O1)."
| NékterézmoZnychsymptomd:

Hypermobilita, subl & anebo dislol kloubd, chronicka bolest, chronicka Gnava, gastrointestindini potiZe,

skolidza a kyfoza, svalova hypotonie, hyperextenzibilni a/nebo jemnd, "téstovitd" &i kfehkd kiZe, poma]é hojeni,

snadnd tvorba modiin, atrofické & jinak abnorméini jizvy, aneurysma, hernie, prolapsy, da éni

pétefe a kioubd, poranéni Slach a vazd - a daldi. ™

Pacienti s Ehlers-Danlosovymi syndromy mohou zaZivat logické a/nebo ni potiZe jako je:

dysautonomie (pfedeviim syndrom posturdini ortostatické tachykardie - POTS), idiopaticka intrakranidini
hypertenze {lIH), Chiariho malformace 1. typu, dnik mozkomigniho moku, kraniocervikaini nestabilita (CCI) a
atlantoaxidlni nestabilita [AAl), skoliéza, syndrom fixované michy (v it filum i

Tarlovovy cysty, neuropatie, bolest hlavy, svalova hypotonie, svalova slabost, myalgie. '

Mezi dalsi moZné k idity se fadi napfikiad yvojové poruchy (napf. poruchy autistického spektra (PAS)
a ADHD), syndromy larni komprese, poruchy akti Zimnych bunék (napf. syndrom aktivace Zirnych bunék
(MCAS)), gastroparéza - a daisi. ™

EDS se obecné di ik i , aviak genﬂvé mutace nsp:‘.astéjéln typu {hypermobilni EDS
- hEDS} nepou tak Gpiné znamy (diagnostikuje se tedy dle Kinickych znaki a sy S bility
muiZe ortoped, g & rshal:nlltatn[ lekar. Ve svété ss dls‘KI.IhIJB o tom, jaky je
opravdovy rozdil mez sy hyp bility a hyp bilnim typem EDS (hEDS). "

AZ tyto paruchy nejsou [E8iteiné a pouze se Fedi jednotlivé symptomy, spravnd diagndza poméha, Redeni a
management potizi zavisi na individuainich potifich paci (Easto je viak doporudovana fyzioterapie & erg P

1 Gsnsemerc Burkn R, Kauiz &, Judge DP, Lavalbee M Marris RA. Hypermaobile Ehlers-Danlos

hallengil and poorly i causas.
Developmental Dynamics, 2021; 250:318-344,
2 Henderson Sr. FC, Austin C, Benzel E, Bologl P, Ell gen R, F CA, Ireton C, Klinge P,
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\. The link & Abdomino-Pelvic Vascular Compression Syndromes (APYCS) and

Symptomatic Joint Hypermobility Syndromes (STHS) highlights the need for a better understanding
of the biomechanisms invelved in the pathogenic processes of these disorders. This paper discusses
41 patient cases [rom Slovakia and Czech Republic primarily diagnesed with APVCS, bul not eval-
uated further, Within the investigation process, these patients were clinically assessed for SJHS, in
particular the hypermobile type of Ehlers Danlos Syndrame and Hypermability Spectrum Disorder.
The results point out the need to acknowledge (he Ilnk between these twa conditions and call for
further research to better understand the biomect ived in these pathogenic processes.

Keywords: Abdomino-Pelvic Vascular Compression Syndromes (APVCS); Median Arcuate Liga-
ment Syndrome (MALS, Dunbar Syndrome); Left Renal Vein Compression Syndrome (NCS, Nut-

cracker Synd Superior Mesenteric Artery Syndrome (SMAS, Wilkie Syndrome); Thiac Yein
Cumprﬁmnn Syndrome (MTS, May—'l"humer Syndrome); Pelvic Venous Insufficency (PVT); Pelvic
Syndrome (PCS); Symy ic Joint Hy permobility Synd (SHS); Ehlers Darilos

Syndm {EDS}); Hypermobility Spectrum Disorder (HSL

1. Intraduction

Abdomino-Pelvic Vascular Campression Syndrames are currently defined as rare
conditions, where vessels in the abdomen and pelvis are compressed by other vessels or
other structures and organs, or where vessels compress other structures and organs. These
include Median Arcuate Ligament Syndrome, Left Renal Vein Compression Syndrome,
Superior Mesenteric Artery Syndrome, Tliac Vein Compression Syndrome, Pelvic Venous
Insufficiency, and Inferior Vena Cava Syndrome [1-3,5,8-11,16]. These described syn-
dromes present with a wide variety of clinical symptoms as well as anatomic variations.
Moreover, the symp logy freq 1y also overlaps with many other conditions.
Thus, the diagnostic process is often very demanding and unclear, as well as the patient
treatment management [5,8,9,16]. Maost affected seem to be patients of young age and
these conditions have a significant impact on their quality of life.

Recently, a few studies have pointed out the link between Abdomino-Pelvic Vascular
Compression Syndromes and Symptomatic Joint Hypermobility Syndromes and their co-

Nowas Scienfia 2024 httpy/fwww sif tuke.skiNovusScientia/index. html
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SYMPTOMATIC JOINT HYPERMOBILITY
SYNDROMES

4 Ehlers-Danlos N a Hypermobility N\ s ™
(14 pes) e
" Syndrome
\_ EDS J \_ HSD Y, N y

group of heritable connective tissue disorders

e Other: I

Stickler Syndrome
Loeys-Dietz Syndrome
Osteogenesis Imperfecta

k Cutis Laxa /




* Inheritance Pattern: AD = autosomal dominant: AR = autosomal recessive

EDS

Name of EDS Subtype IP*
Classical EDS (cEDS) AD
Classical-like EDS (clEDS) AR
Cardiac-valvular EDS (cvEDS) AR
Vascular EDS (VEDS) AD
Hypermobile EDS (hEDS) AD
- e —— AD
Dermatosparaxis EDS (dEDS) AR
Kyphoscoliotic EDS (kEDS) AR
Brittle cornea syndrome (BCS) AR
Spondylodysplastic EDS (spEDS) AR
Musculocontractural EDS (mcEDS) AR

AD
Myopathic EDS (mEDS) or

AR
Pericdontal EDS (pEDS) AD

TYPES

Genetic Basis

Major: COL5A1, COL5A2
Rare: COL1A1

€.934C>T, p.(Arg312Cys)
TNXB

COL1A2

(biallelic mutations that lead
to COL1A2 NMD and
absence of pro a2(l)
collagen chains)

Major: COL3A1

Rare: COL1A1

€.934C>T, p.(Arg312Cys)
€.1720C>T, p.(Arg574Cys)
€.3277C>T, p.(Arg1093Cys)
Unknown

COL1A1, COL1A2
ADAMTS2

PLOD1

FKBP14

ZNF469

PRDMS5

B4GALT7

B3GALTE

SLC39A13

CHST14

DSE

COL12A1

C1R

Protein Involved
Type V collagen

Type | collagen

Tenascin XB

Type | collagen

Type lll collagen

Type | collagen

Unknown
Type | collagen
ADAMTS-2
LH1
FKBP22
ZNF469
PRDM5
B4GalT7
B3GalT6
ZIP13
D4ST1
DSE

Type XlI collagen

Cir

The Ehlers-Danlos Society



SIHS & COMORBIDITIES

Musculoskeletal o .. Ocular
e P &% \ Instability
Chiari Malformation ! { / e —
CutaneOUS/ S b ' Mitral Valve
dermatological OO ool ! b )| & Pickipss Oral, mandibular, voice
] \—
Immunological

Cardiovascular &
autonomic | @ 1
i )

a

Hypermobilit .
e Neurological

==

(“

Gastroparesis

Hernias

i
Tl

Gastrointestinal

-

JOﬂ;l‘D-lS;OcalIDnS . Sleep, fatigue,
pain, mental

Pelvic Prolapse

Reproductive & urinary

Avuphe Sow
Abnormal Scarring

Delayed Wound Healing



COMORBIDITIES

dislocations

dysphagia long covid SUblUXationS
gaStrOpal"eSlS atrophic scarring frequent hematomas

visceroptosis wound healing dilficulty easy bruising

POTS neuropathies chiari malformation
overactive bladder syndrome migraine
hernias atlantoaxial instability myopia depression / anxiety

craniocervical instability dysa utonomia

pelvic prolapse

CFS leak : -, e
S =
tarlov cysts eep problems  BC
Chl"OI’]lC pam
osteopenia / osteoporosis

. pregnancy complications
arthritis S H S endometriosis
scoliosis / lordosis / kyphosis .
) ) adenomyosis
chronic fatigue MCAS
ME / CFS

allergies / intolerances
raynaud's syndrome 8

erythema ab igne

tethered Cord Syndrome temporomandibular disorders
trigeminal neuralgia  painful bladder syndrome / interstitial cystitis
slipped rib syndrome  pudendal neuralgia  AsD
eagle's syndrome thoracic outlet syndrome

vascular compression syndromes

mitral valve prolapse aortic root dilatation

@sisasiskova




EDS SPECTRUM

THE EDS SPECTRUM THE EDS SPECTRUM

EACH TYPE OF EDS HAS ITS OWN COMBINATION OF SIGNS AND
SYMPTOMS. SOME SIGNS AND SYMPTOMS ARE COMMON IN
MULTIPLE TYPES OF EDS, WHILE OTHERS ARE ONLY

ASSOCIATED WITH ONE SPECIFIC TYPE. PEOPLE WITH THE SAME TYPE OF EDS MAY

EXPERIENCE DIFFERENT SIGNS AND SYMPTOMS

i . PNEUMOTHORAX
. | PERSON1WITHhEDS | | PERSON2WITH heDs |
/" PREMATURE
MOLLUSCOID i AGING OF -
PSEUDOTUMORS / THE SKIN INTERNAL ORGAN . JOINT INSTABILITY
/ RUPTURE
= MAST CELL ACTIVATION
= SYNDROME

SUBCUTANEQUS CAROTID CAVERNOUS

[ ]ean
[ ] raTicue
[ ] crissues

- DYSAUTONOMIA

> JOINT
SPHEROIDS !’__./ HYPERMOBILITY 2 SINUS FISTULA

/..I'
A
/,/
H [}
/ ERNIA sy
BRUISING

/' CONGENITAL HIP
ATROPHIC /  DISLOCATION

SCARRING - HEADACHES

] anxiery

. ___AORTICOR
o ARTERIAL ANEURYSM
EXTREMELY STRETCHY ™ DISSECTION, OR
AND FRAGILE SKIN = RUPTURE .

N | ?’ D Fhiers
D Ehlers T Society
Z = L k=es | z

The Ehlers-Danlos Society



HSD SPECTRUM

THE HSD SPECTRUM THE HSD SPECTRUM

TWO DIFFERENT PEOPLE WITH HSD MAY | THE HYPERMOBILITY SPECTRUM DISORDERS
EXPERIENCE VERY DIFFERENT SYMPTOMS \ DO NOT EXIST ON A LINEAR SPECTRUM LIKE THIS:
y, \_
[ eemsonone ) ( eesonTwo | HOW PEOPLE THINK THE HSD SPE
. JOINT INSTABILITY PR MODERATE HSD SEVERE HSD
MAST CELL ACTIVATION
SYNDROME
[ ] eam
[ | rATiGuE 4 N
] cossues EACH PERSON’S EXPERIENCE 1S A COMBINATION l
OF THE SPECIFIC SYMPTOMS THAT AFFECT THEM.
= DYSAUTONOMIA -. THE SPECTRUM LOOKS MORE LIKE THIS j
HEADACHES >0 -~
[ Awxiery WHAT THE HSD SPECTRUM REALL
JOINT MAST CELL PAIN FATIGUE Gl ISSUES DYSAUTONOMIA HEADACHES ANXIETY
INSTABILITY ACTIVATION
SYNDROME
g\tk The ﬁ\f-\ The
= g =0 i
/ Society / Society

The Ehlers-Danlos Society



HOW PREVALENT ARE THE EHLERS-DANLOS SYNDROMES
(EDS) & HYPERMOBILITY SPECTRUM DISORDERS (HSD)?
PER MILLION IN THE POPULATION
MSERs o woareos | tpmmede | cemeiens | veuos

[ eople are likel : : .
hs&z gkayégoof pto ﬁave eithery people are likely are likely to are likely to

EDS or HSD HSD or hEDS to have hEDS have cEDS | have VEDS

LESS THAN ONE IN A MILLION

rochalasia EDS (aEDS) gﬁn Kyphoscoliotic EDS (KEDS)
Brittle Cornea Syndrome (BCS) = Musculocontractural EDS (mcEDS)

Cardiac-Valvular EDS (cvEDS) EDS & HSD Myopathic EDS (mEDS)
Classical-Like EDS (clEDS) AWARENESS Periodontal EDS (pEDS)
Dermatosparaxis EDS (dEDS) el o Spondylodysplastic EDS (spEDS)

The Ehlers-Danlos Society



[ ] DiagnosticCriteria for Hypermobile Distributed by
\ The International Consortium Ehlers-Danlos Syndrome (hEDS) N -IETllleiers
& on Ehlers-Danlos Syndromes  This diagnostic checkist isfor doctors across ?’ XS Ehlers
’ e n B e et all disciplines to be able to diagnose EDS 2 Society.

Patient name: DOB: DOV: Evaluator:

The clinical diagnosis of hypermobile EDS needs the simultaneous presence of all criteria, Tand 2 and 3.

CRITERION 1— Generalized int Hypermobility

One of the following selected:
O 26 pre-pubertal children and adolescents = - = ]
O >5 pubertal men and woman to age 50 Beighton Score: /9 ~—<N_ = 7 | {1
O >4 men and women over the age of 50 = = 4 - =\

¥
i

If Beighton Score is one point below age- and sex-specif ¢ cut of , two or more of the following must also be selected to meet criterion:
O Canyou now (or could you ever) place your hands f at on the f oor without bending your knees?
O Canyou now (or could you ever) bend your thumb to touch your forearm?
O As a child, did you amuse your friends by contorting your body into strange shapes or could you do the splits?
O As a child or teenager, did your shoulder or kneecap dislocate on more than one occasion?
O Do you consider yourself “double jointed"?

CRITERION 2 — Two or more of the following features (A, B, or ) must be present

Feature A (f ve must be present)
O Unusually sof or velvety skin
O Mild skin hyperextensibility
O Unexplained striae distensae or rubae at the back, groins, thighs, breasts and/or abdomen in adolescents, men or pre-pubertal women
without a history of signif cant gain or loss of body fat or weight
Bilateral piezogenic papules of the heel
Recurrent or multiple abdominal hernia(s)
Atrophic scarring involving at least two sites and without the formation of truly papyraceous and/or hemosideric scars as seen in classical EDS
Pelvic f oor, rectal, and/or uterine prolapse in children, men or nulliparous women without a history of morbid obesity or other known
predisposing medical condition
Dental crowding and high or narrow palate
Arachnodactyly, as def ned in one or more of the following:
(i) positive wrist sign (Walker sign) on both sides, (ii) positive thumb sign (Steinberg sign) on both sides
O Arm span-to-height ratio 2105
O Mitral valve prolapse (MVP) mild or greater based on strict echocardiographic criteria
O Aortic root dilatation with Z-score >+2

oo

Feature Atotal: /12

Feature B
O Positive family history; one or more f rst-degree relatives independently meeting the current criteria for hEDS

Feature C (must have at least one)
O Musculoskeletal pain in two or more limbs, recurring daily for at least 3 months
O Chronic, widespread pain for >3 months
O Recurrent joint dislocations or frank joint instability, in the absence of trauma

CRITERION 3 - All of the following prerequisites MUST be met

1. Absence of unusual skin fragility, which should prompt consideration of other types of EDS

2. Exclusion of other heritable and acquired connective tissue disorders, including autoimmune rheumatologic conditions. In patients with an
acquired CTD (e.g. Lupus, Rheumatoid Arthritis, etc.), additional diagnosis of hEDS requires meeting both Features A and B of Criterion 2.
Feature C of Criterion 2 (chronic pain and/or instability) cannot be counted toward a diagnosis of hEDS in this situation.

3. Exclusion of alternative diagnoses that may also include joint hy permobility by means of hypotonia and/or connective tissue laxity.
Alternative diagnoses and diagnostic categories include, but are not limited to, neuromuscular disorders (e.g. Bethlem myopathy), other
hereditary disorders of the connective tissue (e.g. other types of EDS, Loeys-Dietz syndrome, Marfan syndrome), and skeletal dysplasias
(e.g. osteogenesis imperfecta). Exclusion of these considerations may be based upon history, physical examination, and/or molecular
genetic testing, as indicated.

Diagnosis:

vo
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severe kyphoscoliosis in KEDS patient




severe kyphoscoliosis in KEDS patient
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Chiari Malformation
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Life with Ehlers-
Danlos syndrome...




UROGYNAECOLOGIC COMORBIDITIES

Visceral and pelvic organ prolapse (POP) and pelvic floor dysfunction

bladder dysfunction, Pudendal neuralgia

Pregnancy and menstrual cycle complications

infertility, spontaneous abortions, prelabor membrane rupture, preterm labor, failure to progress in labor, etc.

Vascular Compression Syndromes (NCS & MTS -> PCS  MALS, SMAS)
Autonomic Dysfunction (POTS)

bladder dysfunction

Mast Cell Activation Syndrome (MCAS)

Interstitial cystitis / Painful bladder syndrome

Spinal instabilities (CCI, AAl)
Slipped Rib Syndrome (SRS)

Endometriosis, Adenomyosis, PCOS



4.3 | Gynecological manifestations

Gynecological manifestation of hEDS can range from pelvic
organ prolapse (POP), to pregnancy and menstrual cycle
complications. In a small sample of patients with
unspecified EDS subtypes, patients experienced both uri-
nary incontinence and history of POP."**> POP has also been
found to be more common in patients with benign joint
hypermobility syndrome."*>*'° In a patient-reported survey,
infertility issues have been reported in 44% of patients with
EDS, hEDS was the most affected type of EDS compared to
10% of general population.'”” Spontaneous abortions have
been reported in 28% of hEDS patients and 57% of EDS
patients while impacting only 15% of the general popula-
tion."'”""'* Despite some evidence of pregnancy complica-
tions, including prelabor membrane rupture, preterm labor
and failure to progress in labor,""” other published data
indicates that hEDS/JHS are associated with a normal risk
of serious adverse pregnancy outcomes.'*

An increase in dislocations and symptoms at puberty,
during pregnancy, postpartum and during the peri-
menstrual period have both been reported along with an
improvement after menopause.''”''® In the general popu-
lation, ligament laxity has been shown to be influenced
by estrogen, progesterone, relaxin and testosterone and
has been best evaluated in the context of anterior cruciate
ligament (ACL) injury in females. Knee ligament laxity
and risk of ACL injury occurs more frequently during
preovulatory phase and ovulatory phase of the menstrual
cycle, when estrogen exceeds progesterone.'*’'* Hor-
monal contraceptives have been found to have a possible
protective role in ACL tears.'”#'**1% The influence of
hormones on ligament laxity, combined with patient-
reported fluctuations in symptoms that coincide with hor-
monal shifts, indicate that more research is needed to
establish the role of hormones in hEDS.



GI COMORBIDITIES

Vascular Compression Syndromes (MALS, NCS, SMAS, MTS)

Autonomic Dysfunction (POTS — Postural Orthostatic Tachycardia Syndrome)

Mast Cell Activation Syndrome (MCAS)

Functional gut dysmotility (gastroparesis, etc.)

Prolapses - Visceroptosis (gastroptosis, enteroptosis, coloptosis, nephroptosis, rectal and pelvic prolapse, rectocele, etc.)
Hernias (hiatus hernia, etc.)

Spinal instabilities (CCI, AAl)

Slipped Rib Syndrome (SRS)

Esophageal disorders (GERD, Eosinophilic esophagitis)

Temporomandibular disorders



Hypermobile EDS diagnostic criteria is consistently lim-
ited to skin fragility or elasticity and hypermobile joints.>
Due to the emphasis on specific joint and skin elasticity,
diagnostic criteria for hEDS frequently neglects gastroin-
testinal manifestations, despite their high prevalence.'”
The frequency of gastrointestinal symptoms is higher
than previously assessed among hEDS patients. While
GI symptoms experienced by affected individuals are
primarily functional and nonlife threatening in nature,
their impact upon the patient's quality of life is signifi-
cant. Clinical assessment of gastrointestinal symptoms
associated with hEDS should be constructed to address
diagnosed and under-treated gastrointestinal complaints
among hEDS patients.'”® Gastrointestinal complaints
are common in EDS and generalized joint hyper-
mobility.**'”*"'”®  Abdominal pain, bloating, nausea,
reflux symptoms, vomiting, constipation and diarrhea are
commonly experienced GI symptoms.'”" In a widespread
survey inquiring about GI symptoms among hEDS
populations, 79.3% of participants reported gastro-
esophageal disease (GERD), 48% reported symptoms con-
gruent with irritable bowel syndrome, and 36% reported
motility issues, specifically functional constipation.'”
Dysmotility and delayed gastric emptying (gastroparesis)
was highly reported, which may be attributed to the high
prevalence of dysautonomia among hEDS patients.'”*7*

G|

COMORBIDITIES

Gastrointestinal physiological studies by Mayo Clinic
surveyed 36 EDS patients of various subtypes, a majority
of whom presented with type III (hypermobile type): 28%
of patients who underwent colonic transit studies had
abnormal results, with either slow or fast transit.'”* There
is currently no standardized clinical assessment nor care
guidelines for the management of hEDS-related gastroin-
testinal symptoms.'’* Anatomical abnormalities among
hEDS patients may be attributed to structural changes in
collagen located in the smooth muscle of gastrointestinal
pathology, presenting as diverticulosis, rectoceles, and
prolapse. Celiac disease is also reported to be more preva-
lent in hEDS.'”” Recurrent abdominal pain, chronic gas-
tritis and constipation/diarrhea was reported by hEDS
patients.'”®



DIAGNOSTIC TOOLS

CTAG — oral & IV contrast, doppler ultrasound, venography, IVUS, + tests
Vascular Compression Syndromes

below

CARTs — cardiovascular autonomic reflex tests:
Autonomic Dysfunction

HUTT / NASA Lean Test - orthostatic test , Valsalva maneuver, deep breathing,

QSART — quantitative sudomotor axon reflex test, skin biopsy for SFN

Mast Cell Activation Syndrome CD117 staining, tryptase in blood, leukotrienes in urine (IMD lab Berlin),

Colontransit-time study

Functional GI Dysmotility Scintigraphy / Gammagraphy RTG barium study (SMAS), Smart Pill,

Colontransit-time study, Manometry

Prolapses / Visceroptosis RTG barium study, CT with oral & IV contrast, MRI

Hernias, Spinal instabilities, Slipped
MRI, physical examination, etc.
Rib Syndrome, etc.




ABDOMINO-PELVIC
VASCULAR COMPRESSION SYNDROMES

Left Renal Vein

Median Arcuate .
Compression Syndrome

Ligament Syndrome NCS
MALS (Nutcracker S.)
(Dunbar S.) |

lliac Vein Compression

Syndrome
. . MTS
Superior Mesenteric (May Thurner Syndrome)
Artery Syndrome
SMAS
(Wilkie S.)

Pelvic Congestion Syndrome
PCS/
Pelvic Venous Insufficiency
PVI
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Abstract
Introduction

Superior mesenteric artery 5y 1, alsa calbed dundenal compressian symdrome,
Wilkie's syndrome, chronde ducdenal lieus WMMBE.;! & mre clinscal condivion defined 252
compression of the third portion of the SMA and aorta (AA), due to
nmowing of the space between ham. SMAS t o 0 loss of the Imervening messoeric fa
pad, leading to partial or complete ctations re comples and non-specidic,
induding yu‘pundla! - y, weight loss and anorexia. BMAS may
chronie symptoms, SMAS mainky
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Abstract
Introduction: Superior ic artery synd (SMAS), aiso called ic duodenal compression syndrome, Wilk-
ie's syndrome, chronic duodenal ileus or cast synds is @ rare clinical condition defined as a compression of the third

portion of the duodenum in between the SMA and abdominal aorta (AA), due to narrowing of the space between them. SMAS
is primarily altributed to loss of the intervening mnvnlem: - fat pad Iaadmg lo partial or complete duodenal obstruction. Its
manifesiations are complex und non-speclfic, inch epigastric pain, nausea, vomiting, carly satiety, weight
lass and anorexia. SMAS may present as an acute s:yndmme or it may have an insidious onset with chronic symptoms. SMAS
mamly affects females berween I 0 and 40 vears of age. This study aims to discuss the safety and efficacy of vascular decom-
P of the duod. by infr 5P of SMA.
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DIAGNOSTIC IMAGING



Angiologia y Cirugia Vascular
Dr. Rodriguez Morata

DIAGNOSTING

TasLE L.—Imaging examinations for diagnosis of vascular compression/entrapment syndromes.

IMAGING

Test Advantages Disadvantages

Indications

COPYRIGHT" 2023 EDIZIONI MINERVA MEDICA

International Union of Angiology consensus
document on vascular compression syndromes
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Radiography « Cheap + Radiation
* Easily accessible * Bidimensional
« Non-invasive + Bad for soft tissues
* Good for seeing the bones
Duplex ultrasound -« Quick
« Readily accessible
« Non expensive
« Non-invasive
* No radiation
- Hemodynamic information (flow, stenosis
degree, etc.)
« Functional/provocation tests
IVUS + Almost every vascular territory * Invasive
* Does not have X-ray proyection limitations. * Expensive
« Identify and describe lesions in the vessel walls + Requires some training
* Very accurate and real time diameter
measurements (for balloon/stent selection)
* Can be simultaneously combined with
arteriography/phlebography
« Contrast enhanced + Radiation

+ Bad visualization if overlying
bones/air

* Patient-, anatomy- and
explorer-dependent

Computed
Tomography
« Anatomical structure relations
« Bony and soft structures
« 3D/multiplanar reconstructions
+ Non-invasive
« Relatively available and quick

Magnetic Resonance « Good for shoft tissue * Nephrogenic sclerosis

« Non-invasive (gadolinium)
« Can provide hemodynamic information/flow  + Time-consuming
direction * Not easily available

« Dynamic studies

* Non-ionizing radiation

* Canvisualize different structures depending
on potentiation, avoiding contrast

+ Yascular image protocols
difficult to establish

Thoracic outlet syndrome

- Thoracic outlet syndrome

* Popliteal entrapment

= Visceral entrapment

« lliac artery endofibrosis

= Femoro-popliteal vein entrapment

- lliac vein entrapment syndrome
(May Turner)

= Thoracic outlet syndrome

= Popliteal entrapment

= Visceral entrapment

= lliac artery endofibrosis

- Femoro-popliteal vein entrapment
= lliac vein entrapment Syndrome

= Nutcracker

= Thoracic outlet syndrome

« Acurate definition of vessels/lessions * Contrast-induced nephropathy « Popliteal entrapment

- Visceral entrapment

« [liac artery endofibrosis

- Femoro-popliteal vein entrapment
« lliac vein entrapment syndrome

* Nutcracker syndrome

« Popliteal entrampment

« Visceral entrapment

- Femoro-popliteal vein entrapment
« lliac vein entrapment

= Nutcracker/pelvic congestion

«3D
Angiography « Hemodynamic information + lonizing radiation - Thoracic outlet syndrome
« Can confirm diagnostics + Contrast induced nephropathy « Popliteal entrapment
« Can associate endovascular treatments * Invasive = Visceral entrapment
« Allow dynamic imaging/provocation tests + Access complications = lliac artery endofibrosis

* Allow functional tests (intravascular pressure)

= Femoro-popliteal vein entrapment
- lliac vein entrapment syndrome
= Nutcracker syndrome



https://www.rodriguezmorata.es/tratamientos-sindrome-nutcracker-may-thurner/?lang=en

DIAGNOSTING

IMAGING

Vascular entrapment syndromes

ARTERIAL

- Subclavian

- Poplitel

- Cealiac (Dunbar)
- Carotid (Eagle)

- Superior mesenteric (Wilkie)

- lliac

- Poplitel

VENOUS

- Subclavian

- lliac (May-Turner)
- Renal (Nutcracker)
- Jugular (Eagle)




N C S — Nutcracker’s Phenomenon / Left Renal Vein Compression S.

A
Nutcracker Syndrome

Mechanisms Symptoms Diagnosis Management
» frequent incidental finding » asymptomatic NCS > 50% narrowing LRV - 51-72% CT = duplex ultrasonography « conservative (weight gain, physiotherapy - back,
= anterior, posterior / retro-aortic, circum-aortic  cases = computed tomography venography antithrombotic therapy
e renal ptosis * abdominal, left-flank pain = contrast venography « endovascular approach: stenting
» astheic body habitus, min. retroperitoneal fat » hematuria, proteinuria = [VUS * open surgery: renocaval prosthetic bypass, LRV, LOV, SMA
* lumbar lordosis = varicocele, pelvic congestion syndrome transposition, renal autotransplantation, PTFE external
* abnormally high LRV course, abnormal SMA » dyspareunia, dysuria, dysmenorrhea stent, radical nephrectomy
branching = polycystic ovaries, orthostatic intolerance = no safe and efficient technique
* excess fibrolymphatic tissue » anemia, chronic fatigue * no dedicated stent

* other compressions (testicular artery, para-aortic  other compression s. - May-Thurner s.




M TS — May Thurner Syndrome / lliac Vein Compression S.

Left iliac vein
compression

Ctgv'lplgnd X ’ ! : y

A taiaaes (WAl B ,
Figure 13.—Intraoperative phlebography before (A) and after the stent-
ing of left common et external iliac vein (B).

May Thurner Syndrome
Mechanisms Symptoms Diagnosis Management
* LCIV compressed by RCIA * leg swelling, oedema, venuous claudication, e duplex ultrasonography e conservative (compression stockings, anticoagulation
* RCIV compressed by RCIA / LCIA / RIIA / REIA symptomatic varicoe vein, phlebitis, DVT e plethysmography therapy)
* LEIV compressed by LEIA « orthostatic intolerance, pelvic congestion syndrome, * computerized tomography / e endovascular approach
* REIV compressed by REIA functional G| motility issues, urinary issues magnetic resonance * open surgery: transposition, PTFE external stent
* |[VC compressed by RCIA e venography
* Stage 1: asymptomatic LCIV compression e |[VUS

e Stage 2: formation of intraluminal spurs
e Stage 3: occurrence of left iliac deep vein
thrombosis




PCS - Pelvic Congestion S. / P V | — Pelvic Venous Insufficiency

NCS — LRV Compression S.
< PCS / PVI

MTS — IV Compression S.



https://scholbach.de/wissenschaft/deutsch-ultraschalldiagnostik/deutsch-gefaskompressionen/nussknacker#gsc.tab=0

Lordogenetic Midline Congestion Syndrome

median arcuate igament

compressed left common iliac vein superior mesenteric arter

Prof. Dr. med. habil.
THOMAS
SCHOLBACH

LORDOSIS — one of the decisive factors of all APVCS


https://scholbach.de/wissenschaft/deutsch-ultraschalldiagnostik/deutsch-gefaskompressionen/lordogenetisches-mittellinensyndrom#gsc.tab=0

M A LS — Median Arcuate Ligament Syndrome (Dunbar S.)

| Median arcuate Iigamentl /

AN/ ar ‘F‘Ai
, '\\ -

Superior mesentric
artery

Renal artery

A : 0 D
TasLE Ill.—Core features of MALS symptoms, diagnosis and management.
Syndrome Symptoms Diagnosis Management
Celiac artery compression * Epigastric pain that may be * Duplex ultrasound with » Celiac plexus block for physiologic
syndrome worsened by eating, exercise, or respiratory manoeuvres testing and prognostication
forward flexion + CT angiography * Surgical MAL release
* Unintentional weight loss * Endoscopy and gastroenterology -+ Revascularization for residual or
* Nausea or vomiting work-up to rule out other recurrent celiac artery stenosis

aetiologies




S M A S —Superior Mesenteric Artery Syndrome (Wilkie S.)

SMA syndrome or Wilkie Syndrome

Causes Symptoms Diagnosis Management
(a) Congenital: * Weight loss (a) Initial: upper gastro- (a) Conservative:
» Abnormal insertion or abnormally high ligament of Treitz + Post-prandial intestinal series + Nasogastric tube
* Hypertrophy of the ligament abdominal pain (b) Confirmative: * Enteral feeding
» Duodenal malrotation to a cranial position * Early satiety + Computed + Total parenteral
+ Short intestinal mesentery * Bloating tomography nutrition
* Anomalous or low origin of the SMA * Vomiting * Magnetic (b) Surgical:
+ High duodenal fixation resonance imaging  * Strong procedure
* Increased lumbar lordosis * Gastrojejunostomy
+ Visceral ptosis + Duodeno-
* Peritoneal adhesions jejunostomy +
(b) Acquired: distal duodenum
* severe weight loss (tumours, burn, malabsorption syndrome, resection

anorexia nervosa, malignant cachexia, AIDS, prolonged bed rest,
poly-trauma, hyper-catabolic state and drug abuse)

* postoperative (spinal surgery, body casting, open aortic
aneurysm or dissecting aortic aneurysm repair)




[ Abdominal pain and weight loss )

Preliminary
investigations (Biochemical profile,
ultarsounds - abdomen/pelvis,
esophagogastroduo-denoscop
colonoscopy)

No abnormality

Doppler
ultrasonography
(DUS)

Posilive

Negative

Computed tomography angiography
(CTA)

Any abnormality }-(Gastm—intestinai referralj

—>[Gastr0-intestinal referralj

Hepatobiliary Abnormality

iminodiaceticacid
(HIDA) scan

No abnormality

—r( Psychiatry referral J

Positive

Y

Total parental nutrition (TPN)
(weeks)

; _( Gastro-intestinal and }
Negative

’L Psychiatry referral

Y

Median arcuate ligament syndrome

(MALS)

Y
Vi B

Open surgical decompression and

» SJHS (EDS, HSD)

» Gastroparesis, functional Gl motility issues (chronic SIBO)
» Neuroimmune disorders (post-infectious, Long-Covid, etc.)
» MCAS — Mast Cell Activation Syndrome (autoimmune)

» SRS - Slipped Rib Syndrome

celiac sympathectomy
o _J

Figure 5.—Practical therapeutic algorithm employed in patients with abdominal pain and weight loss.




VASCULAR COMPRESSION SYNDROMES

SURGICAL APPROACHES

MALS NCS SMAS MTS PCS
MAL release through Transposition of LRV Gastric bypasses, * Endovascular stents Depending on
resection, with / or LOV into VC, with / Roux-en-Y: * lliac vein primary / secondary
without neurectomy without an extension gastrojejunostomy / transpositions PCS
Laparoscopic / open patch duodenojejunostomy embolization of
approach Infrarenal Duodenal derotation, varicose veins

Celiac plexus block

transposition of SMA
Endovascular /
extravascular PTFE
stents

Renocaval prosthetic
PTFE bypass

Hybrid technique:
endovascular stent &
open surgical sewing
of the stent in LRV
Kidney
autotransplantation
Radical nephrectomy

modified LADD’s
procedure

Infrarenal
transposition of SMA
PTFE extravascular
stents

Treating NCS and/or
MTS
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Actualizacién y resultados en

11l VENOUS SUMMIT [
MALAGA 1 tratamiento del Sd. de Nutcracker.

* Mensajes para recordar:

. Ninguna técnica es la panacea.

Lo mejor (para nosotros) es el bypass protésico.

Otras técnicas interesantes: AutoTx a eje DCHO

y técnica hibrida sin trasposicion previa.
. Los stents actuales no son la solucion.
. INDUSTRIA: por favor, disenad un stent

dedicado sdlo a la vena renal izqd.

i
J

Wil

o Boston
2 BD Scientitic

GRIFOLS Inno¥ase
Medtronic PHILIPS SERVIER

“TeERUMG

5. INDUSTRY: please, design a stent dedicated for the left

renal vein




&ae.. capitulo_cirugia_endovascular

NEED FOR THE
DEVELOPMENT OF A
NEW STENT

capitulo_cirugia_endovascular Closing out the first day of
the lll Venous Summit our president, Dr.
@rodriguezmorata, with an extensive lecture on the
current approach to Nutcracker Syndrome. It highlights
prosthetic bypass as the current best option and calls for
the industry to develop a specific left renal vein stent.




CONCLUSION

APVCS - rare diseases???, young patients, significant symptoms, <, QoL

multiform clinical & anatomical presentation, absence of dedicated guidelines from scientific societies
J
further knowledge required to investigate & treat

4

modern imaging and surgical (open or endovascular) techniques



? unknown & misdiagnhosed ?



rare disease
= 5 years

CURRENT ISSUES

lack of understanding

Y
incorrect / no diagnosis
Y
long time to diagnosis / treatment
'
no treatment
Y
deterioration of patient condition & early deaths
Y
diagnosis — no treatment / treatment unavailability locally
Y

burden to health care, economic and social systems

EDS
= 12 years



STUDY OBJECTIVE

improve understanding

V

raise awareness

V

spread education

V

improve & speed up diagnostics & treatments

V

new diagnostic & treatment options




“All things excellent are as

difficult as they are rare.”

- Baruch Spinoza




Thank you very much for www.avks.sk

Your attention! /NKS

Asociacia
Vaskularnych
Kompresivnych
Syndromov a

Ehlers-Danlos

Stan sa ¢lenom este dnes a bud efektivnejsivo

svojom diagnostickom a liecebnom procese.

Mgr. Silvia Sikova



