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NPB-rozdéleni

e Urazové NBP

e otevrena poranéni — bodna, strelna, secna

* uzaviena poranéni— zpusobena tupym Urazem
* Neurazove NBP

e zpusobené zanétem — apendicitida, cholecystitida,
perforace peptického vredu, divertikulitida, pankreatitida,
peritonitida

e zpusobené ileem — obstrukéni ileus, strangulaéni ileus, cévni ileus

e cévni, krvaceni z travici trubice



Trauma

All sites
Foreign bodies —
Forceful vomiting Termed Boerhaave syndrome
Typically perforation with an
Esophagus latrogenic causes esophagoscope, balloon dilator,

or bougie

Ingestion of corrosive material

Stomach or duodenum

Peptic ulcer disease

In about one third of patients, no
previous history of ulcer
symptoms

In about 20%, no free air visible
on x-ray

Ingestion of corrosive material

Typically stomach

Intestine

Strangulating obstruction

Possibly
acute appendicitis and Meckel

diverticulitis

Free air rarely visible on x-rays



https://www.msdmanuals.com/professional/gastrointestinal-disorders/bezoars-and-foreign-bodies/overview-of-foreign-bodies-in-the-gi-tract
https://www.msdmanuals.com/professional/gastrointestinal-disorders/esophageal-and-swallowing-disorders/esophageal-rupture
https://www.msdmanuals.com/professional/gastrointestinal-disorders/gastritis-and-peptic-ulcer-disease/peptic-ulcer-disease
https://www.msdmanuals.com/professional/gastrointestinal-disorders/acute-abdomen-and-surgical-gastroenterology/intestinal-obstruction
https://www.msdmanuals.com/professional/gastrointestinal-disorders/acute-abdomen-and-surgical-gastroenterology/appendicitis
https://www.msdmanuals.com/professional/gastrointestinal-disorders/diverticular-disease/meckel-diverticulum
https://www.msdmanuals.com/professional/gastrointestinal-disorders/diverticular-disease/meckel-diverticulum

Typically perforates at cecum
High risk: Colon = 13 cm
diameter, patients

Obstruction receiving prednisone or other
immunosuppressants
(symptoms and signs may be
minimal in this group)
Colon Diverticulitis —
Inflammatory bowel
disease(ulcerative —
colitis, Crohn disease)
Toxic megacolon —
Sometimes spontaneous -
Gallbladder latrogenic injury during

cholecystectomy or liver
biopsy

Usually the biliary tree or
duodenum is injured

Rarely, acute cholecystitis

Usually walled off by omentum



https://www.msdmanuals.com/professional/gastrointestinal-disorders/diverticular-disease/colonic-diverticulitis
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/overview-of-inflammatory-bowel-disease
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/overview-of-inflammatory-bowel-disease
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/overview-of-inflammatory-bowel-disease
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/overview-of-inflammatory-bowel-disease
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/overview-of-inflammatory-bowel-disease
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/ulcerative-colitis
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/ulcerative-colitis
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/ulcerative-colitis
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/crohn-disease
https://www.msdmanuals.com/professional/gastrointestinal-disorders/inflammatory-bowel-disease-ibd/crohn-disease
https://www.msdmanuals.com/professional/pediatrics/congenital-gastrointestinal-anomalies/hirschsprung-disease
https://www.msdmanuals.com/professional/hepatic-and-biliary-disorders/gallbladder-and-bile-duct-disorders/acute-cholecystitis

Etiologie pneumoperitonea:

1.Perforace organu dutiny hrudni, bfi$ni a orgdnu panve
2.Pneumomediastinum s prestupem volného vzduchu z hrudniku do bricha
3.Chirurgicky vykon

4.Iatrogenni- chirurgicky vykon, dialyzacni katetr, ERCP, bronchoskopie,
kolonoskopie,nesteroidni antirevmatika

Podezreni na pneumoperiotneum:

Rozliseni anomalniho rozhrani mezi vzduchem a mékkotkanovymi strukturami (vidime
to, co normalné nevidime).

Peritoneum, falciformni lig., urachus, umbilikalni lig., branici z obou stran, jatra,
slezina,ohraniceni zluc¢niku, obé strany strevni stény, omentalni burzu, skrotum

Diagnoza pneumoperitonea:

Snimek hrudniku vstoje

Snimek bricha vstoje

Snimky bricha horizontalnim paprskem - vleze, na boku



Pneumoperitoneum




Pneumoperitoneum




Nativni snimek horizontalnim paprskem

Lateral abdormen, left dorsal decubitus
position (cross table projection). Image
cowtesy of Dr. Naveed Ahmad.

AP abdormen left lateral decubitus position.
Image courtesy of Or. Naveed Ahmad.

Position the patient in the right lateral position.
Place the arms up by the patient's head and flex
their knees.

# Center CR and IR to duodenal bulb at level of L1
and 1-1.5 inches (2.5-3.8 cm) anterior to mid-
coronal plane.

Minimurm SID is 40 inches (100 cm).

Adjust the body in a true lateral position.

@

o &

Lateral decubitus radiograph taken
with the patient's left side down.
There is air on both sides of the
bowel and alr layering to the top.
Image courtesy of Dr. Naveed
Ahmad.




/nameni kopuly - ,central tendon sign”

* Dome-like
» Air accumulation
| beneath the central

tendon of the
diaphragm




Rieglerovo znameni
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Diferencovatelné obé strany stény streva
— ,double wall sign“




,Ligamentum teres sign” -

,bublifuk na pres jatra“

Extraluminal Gas

Pneumoperitoneum tends to occur after a perforated abdominal viscus. AXR (left) may reveal the falciform
ligament sign, an outlining of the ligament by free air from its origin in the RUQ to its termination at the
umbilicus. Rigler's sign occurs when free air outlines serosal surfaces of bowel wall. Pneumoperitoneum is

sometimes easiest to see on an upright CXR, under the right hemidiaphragm (right)
Ref: 14,19




,Football sign”- extremni pneumoperitoneum

football sign

pneumoperitoneum




Perforace X Obstrukce




Lat. umbilika
dolni epigastrické cévy

=

ni

Igamentum

» Supine
= Free air outlining the
lateral umbilical
ligaments, coursing
inferiorly and laterally
from the umbilicus
e Infants: umbilical
arteries
» Adults: inferior
epigastric vessels
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Please visit www.jssmeradiology.com for more
\ radiology education
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» Air under
hemidiaphragm and

diaphragmatic muscle
slips visible




Phneumoperitoneum - CT




Pneumoperitoneum/p-retroperitoneum

Right anterior Left anterior
pararenal space pararenal space

Retrorenal plane




Chilaiditiho syndrom — interpozice tracniku




! " Subphrenic Abscess
0e i

CAVE: subfrenicky absces




Perforovany gastro-duodenalni vred

W370: L 40

Plyn v gastroduodenalnim lig. (lig. Venosum), periportalni plyn - typicka distribuce PP u perforaci horniho GIT



Perforace bulb. viredu

Volna perforace




Perforovany prepyloricky vred u
paraoesophagealni herniace zaludku




Emfyzem zaludecni steny-nekrotizujici
gastritida/gastroenteritida




Perforace jako komplikace ERCP




Perforovana divertikulitida sigmoidea
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Divertikly
»stranding“-lok.peritonitis
Adheze parametria a adnex
Plynové buliny extraluminalné




e

Perforace divertiklu v ky




Kryta perforace

Leak z pahylu rekta




Kryta perforace

Divertikulitis +
perforace +
abscesy




Kryta perforace

Divertikulitis +
perforace +




Perforace ischemického streva

Pneumatosis intestini, ply v portalnim recisti, pneumoperitoneum, tekutina v brise



Perforace zlucniku - cholecystitida

typ | akutni volna perforace

typ Il: subakutni pericholecysticky absces
typ IlI: chronicka cholecystoentericka pistel
*typ IV: cholecystobiliary pistél

Niemeier/Andersen

mfyzematozni cholecystitida



Perforace zlucniku - cholecystitida




Appendicitida - CT

v

* CT pouze v pripade
pochybnosti

Paediatrics

* Vlyborné rozliseni x vysoka
radiacni zatéz (az 100 x vétsi
nez nativni snimek bricha)

e Perforace

* Atypicka lokalizace

* Adheze (predchozi operace)

* Rezidualni pahyl-mukokéla




Perforace appe + absces




Perforace CRC

CAVE: starsi pacienti jsou ohrozeni komplikacemi lokalné pokrocilych tumoru strfeva

Ucm

Pac. Sledovan s pupecni kylou, primarné neoperovan
NPB — bolesti bricha kolem pupku — CT: inkarcerovana pupecni kyla s
exlcerovanym perforovanym denokarcinomem colon transversum.



Perforace CRC
|

87-lety pacient s akutni bolesti bricha
trvajici 3 dny, perforace karcinomu
colon sigmoideum

Spontanni perforace spojena s vyssi
pooperacni mortalitou, dlouhodobé
preziti je ovlivnéno stadiem onemocnénil




- CT

é poranéeni-

Streln







Stp. LHL + opakovanyh bronchoskopiich
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Abnormal gas detected
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Faktory ovlivaujici mortalitu v akutni abdominalni chirurgii

| N\
Intestingd pearforation Incarceraled hernias Intestingl gbstruction
(14.99%) (17.0%) (19 1%)



Take home message”

1. Lokalizace plynu
Plyn v supramesokolickém kompartmentu, zejména gastroduodenalnim ligamentu

indikuje gastroduodealni perforaci
Plyn v inframesokolickém kompartmentu, zejména v mezokolon sigmoidea indikuje

perforaci colon sigmoideum, nejcastéji divertikuklitidu

2. Nepfimé znamky
Zesileni/edém stfevni stény a zmény v peritoneanim tuku — zvyseni denzity, tzv.
,peritoneal stranding”

3. Misto perforace
Pouze velmi vzacné nalezneme misto perforace strevni klicky
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