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Definice:

Malrotace strev je relativne vzacna vrozena
vada, ke které dochazi poruchou v rotaci Ci
fixaci stredniho streva behem

fetalniho vyvoje.




Rotace stredniho streva:

Stredni strevo:

- duodenum od vyusteni
zluéovodu aboralné

- tenké strevo

- tlusté strevo do 2/3
transverza




Rotace stredniho streva:

- D. tyden

- prodluzovani kranialni
casti strevni klicky

- rotace o0 90° proti sméeru
hodinovych rucicek

- fyziologicka herniace




Rotace stredniho streva:

- dalsich 90° otocCeni proti
smeru hodinovych rucicek

- colon se dostava pred
duodenum

- postupny navrat klicek
(10. tyden)

- cekalni pupen

| .



Rotace stredniho streva:

- zaverecna rotace o 90°
(celkem tedy 270°)

- cekalni pupen umisten
vpravo pod jatry

- 12. tyden




Rotace stredniho streva:

- cekum sestupuje
kaudalne

- fixace colon ascendens
a descendens

- vychlipenim steny
vznika appendix

- cely proces koncCi az do
narozeni

.




Anatomicke ulozeni

Modified from Berrocal T

https://www.scielo.br/j/abcd/a/JJKZNVnLK9gTp4RM56nHFCc/?lang=en




Obraz na ultrazvuku

Kean, Tan & A. Karim, Noor & Nah, Ang & Teoh, Tammy & Qi, Han. (2021). An Imaging Pitfall of Atypical

Malrotation. Malaysian Journal of Medicine and Health Sciences. 17. 201-204.



Rozdéleni poruch rotace:
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Rozdéleni poruch rotace:

(8) (9) (10)
Fig. 2 Schematic diagram of the ten subtypes. (1a) and (1b) two cases of Dy JzC; subtype: normal and high cecum; (2) Dy JrC; (3) DyJrCr; (4a) and

(4b) two cases of D, JyCy subtype: normal and high cecum; (5) DyJgC,; (6) DyJrCyy (7) DyJpCp; (8) Dy, Cy; (9) D, € (10) DGy
p

Xiong, Z., Shen, Y., Morelli, J.N. et al. CT facilitates improved diagnosis of adult intestinal malrotation: a 7-year retrospective stu
s. Insights Imaging 12, 58 (2021). https://doi.org/10.1186/s13244-021-00999-3




Nonrotace

Modified from Berrocal T

https://www.scielo.br/j/abcd/a/JJKZNVnLK9gTp4RM56nHFCc/?lang=en




Incidence:

-1 na 500 porod(l, M:Z = 2:1
- vétSinou diagnostikovana v novorozencu

- dospeli: incidence se tezko odhaduje, jsou
casto asymptomaticti a jejich vada neni
diagnostikovana (post mortem v 2%)

- FN Motol popisuje celkem 86 pripadu z
obdobi od r.1991 do r.2010*

-—‘eimsové et al., Malrotace v détskem veku, Pediatr. praxi 2013; 14(4): 244—247



Klinickeé projevy:
- nejCasteji jiz v prvnim mésici zivota
- obstrukce streva na podklade
volvulu (biliarni zvraceni),
projevy strevni ischemie

- Laddovy pruhy

- vzacne u dospelich — akutne

pri volvulu nebo jako chronicke
““(atypické) bolesti bficha







Malrotace stredniho streva

- atypicka poloha VMS k ose tvorenou AMS-aorta tj. pred Ci
nalevo CAVE: heterotaxie

- intraperitonealni prubéh D3 tj. pred AMS

- hypoplasticky processus uncinatus pankreatu

- abnormalni poloha ceka Normal Malrotation
(vysoky stav, cékum mobile) i 9’““ X suv

Ao
IVC




Volvulus stredniho streva

- vir ve smeéru hodinovych rucicek — ,whirpool sign”
(senzitivita 92% s specificita 99%)*

CAVE: Vir proti smeéru hodinovych ruCicek jako varianta.™
- jeho soucasti jsou i strevni kliCky a mezenterium
- dalsi znamky volvulu: dilatace D2, preléevani obsahu,

zobakovite zakonceny D3, cutoff sign na AMS, dilatace
VMS distalné od volvulu, edém mezenteria, ascites

* Nguyen HN, Kulkarni M, Jose J, et al. Ultrasound for the diagnosis of malro-tation and volvulus in children and adolesce
review and meta-analysis. Arch Dis Child 2021; 106 :1171-1178

**!Ior GA. CT appearance of the duodenum and mesenteric vessels in chil-dren with normal and abnormal bowel rotation. Pe
;41 —1383



Rtg bricha ve visu:
Vyhody:
- levny

- dostupny

Nevyhody:

- radiacni zatéz

BY-SA 3.0, https://commons.wikimedi
curid=32592969

,double bu



Rtg bricha ve visu:

PriCiny™:

Congenital obstruction:
- duodenal web

- duodenal atresia

- duodenal stenosis

- annular pancreas

Midgut volvulus

External compression of the duodenum:
- choledochal cyst

- mesenteric duplication cyst

- intramural duodenal hematoma

- preduodenal portal vein

- retroperitoneal tumor = Cetior e o
- superior mesenteric artery syndrome curid=32592969

,double bu

*httpsmrg/articles/doub|e-bubble-sign-duodenum



Vysetreni horniho GIT:
Vyhody:
- relativne levny

- zlaty standard

- Ize rozsifit i o vySetreni tenkeho streva Ci irigografii




Vysetreni horniho GIT:

Nevyhody:

- zavislost na vybaveni

- radiacni zatez

- presuny nestabilniho pacienta

- zavislost na zkusenostech vysetrujiciho




Vysetreni horniho GIT:

Nevyhody:

- zavislost na vybaveni

- radiacni zatez

- presuny nestabilniho pacienta

- zavislost na zkusenostech vysetrujiciho

Deklarovana senzitivita 91 % a specificita az 94 %.*

* Nguyen HN, Kulkarni M, Jose J, et al. Ultrasound for the diagnosis of malro-tation and volvulus in
cri'ﬁn and adolescents: a systematic review and meta-analysis. Arch Dis Child 2021; 106 :1171-1178




Vysetreni horniho GIT:

e
Pazhanivel Mohan, Murali Ramamoorthy, Jayanthi
Venkataraman
CMAJ Jul 2008, 179 (1) 49-50; DOI:
10.1503/cmaj.080038

Heshin-Bekenstein, Merav & Hashke
Intestinal malrotation as a misdi
colchicine resistant familial M
Pediatric rheumatology onli

10.1186/s12969-015-0044-6.

,Corkscrew



Ultrazvuk v diagnostice:
Vyhody:
- levny
- dostupny (radiolog on-site)
- mobilni (neni treba transport pacienta)
- rychlejsi (mensi Casova prodleva k urCeni diagnozy)
- bez radiacni zateze
- neinvazivni

- posoudi alternativnich diagnoz

L



Ultrazvuk v diagnostice:

Nevyhody:

- presna transverzalni rovina pro posuzeni vztahu AMS a VMS
(riziko FP a FN vysetreni)

- plynna napln strevni

- zavislost na zkusenostech vysetrujiciho




Ultrazvuk v diagnostice:

Nevyhody:

- presna transverzalni rovina pro posuzeni vztahu AMS a VMS
(riziko FP a FN vysetreni)

- plynna napln strevni

- zavislost na zkusenostech vysetrujiciho

Deklarovana senzitivita 94 % a specificita az 100 %

*Nguyen HN, Sammer MB, Bales B, et al. Time-driven activity-based cost
comparison of three imaging pathways for suspected midgut volvulus in children. J Am

Coll Radiol 2020; 17:1563-1570




Ultrazvuk v diagnostice:

Standardizovany vysetrovaci postup: ‘

- poloha AMS a VMS, idealné vCetneé doppler moédu, posouzeni
event. viru

- poloha D3 duodena, vztah k AMS, jeho Sire a tvar (navaznost
na predchazejici oddily duodena (variety typu duodenum
Inversum a wrapping duodenum)

- posouzeni processus uncinatus pankreatu

- poloha ceéka event. | appendixu.

- dalsi znamky volvulu jako dilatace strev, zesileni s
ascites, kolekce



Ultrazvuk v diagnostice:

APPENDIX 2: Ultrasound Reporting Template for Suspected Malrotation and Volvulus

TECHNIQUE: Gray-scale ultrasound of the bowel performed in all four abdominal quadrants.
COMPARISON: [None]
FINDINGS
SMV and SMA-aorta alignment at level of pancreas: [normal/abnormal/not assessable]
D2 dilatation: [absent/present/not assessable]
D3 course: [between aorta and SMA/anterior to SMA/not assessable]
Uncinate process of pancreas: [normal/hypoplastic/not assessable]
Cecal position: [normal/abnormal/not assessed]
Swirling of vessels and bowel: [no/clockwise/counterclockwise/not assessable]
SMA cutoff sign: [yes/no/not assessable]
Mesenteric edema: [yes/no/not assessable]
Bowel dilatation: [yes/no/not assessable]
SMV dilatation: [yes/no/not assessable]
Ascites/fluid collections: [none]
Other: [mone]
IMPRESSION
[Impression: 1/2/3/4/5]
1 = No findings of midgut malrotation = normal SMV and 5SMA-aorta alignment and D3 course between aorta and SMA
2 = Findings of midgut malrotation = one or more of the following findings: abnormal SMV and SMA-aorta alignment, D3 course
anterior to SMA, abnormal cecal position, or hypoplastic uncinate process of pancreas
3 = Inconclusive or nondiagnostic for midgut malrotation and volvulus
4 = No findings of midgut volvulus = no swirling of vessels and bowel and no SMA cutoff sign
5 = Findings of midgut volvulus = one or more of the following findings: clockwise swirling of vessels or bowel, SMA cutoff sign, or
SMV dilatation
Alternative diagnosis or additional diagnosis: [none]
[Communication: critical result/significant findings]

Mote—5SMA = superior mesenteric artery, SMV = superior mesenteric vein, D3 = third portion of duodenum, D2 = second portion of duodenum.
Ultrasound for Midgut Malrotation and Midgut Volvulus: AJR Expert Panel Narrative Review

HaiThuy N. Nguyen, Oscar M. Navarro, David A. Bloom, Kate A. Feinstein, R. Paul Guillerman, Martha M. Munden, Marla B. K.
" Cicero T. Silva American Journal of Roentgenology 2022 218:6, 931-939




Ultrazvuk v diagnostice:

g FAKULTNI
NEMOCNICE
BRNO




Ultrazvuk v diagnostice:

ESposito; (2014): Ultrasonographic Diagnosis of Midgut Volvulus With
Malrotation'in Children: 7-Years Single Center Experience.. Journal of pediatric
gastroenterology and nutrition. 59. 10.1097



CT v diagnostice:




Terapie:

Operacni zakrok s tzv.
Laddovou procedurou

- nonrotace ponechana na
miste, ascendens je
fixovano ke colon
descendens a
sigmoideum, fixace
uponu mezenteéria,
appendektomie, rozruseni
Laddovych vazii.

Lampl, B., Levin, T.L., Berdon,
midgut volvulus: a historical review
controversies in diagnosis and ma
39, 359-366 (2009). https://doi.org/1(
1168-y



Take home message:

- malrotace strev je jen relativne vzacna porucha,
jeji komplikace vsak mohou mit fatalni nasledky

- projevy deti vs dospeli
- predchazet zpozdenim v diagnostice a leCbe
- narustajici role ultrazvuku v diagnostice

- vzdélavani




Dekuji za pozornost !
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