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- Bobrek en sik yaralanan genito-uriner organdir.

— Vaskuler yaralanma, kint renal travmalarin %5’ten azinda

olur
- Renal travmalarin 3’0 cocuk-adolesan vyas

grubunda ve erkeklerde olur.

- Anomalili bébrekler travmaya daha duyarhidir.




Cocuk-adolesan grubunda neden bébrekler

kiint travmaya daha duyarlidir?

a. Bdbrek boyutlari abdominal kaviteye gére daha
buyuktir, cevre konnektif doku ve Gerota fasyasi
daha zayiftir, abdominal ve paraspinal adaleler daha

az gelismistir ve kaburgalar daha az kalsifiyedir.

b. Cocuklarda bobrekler vaskuler pedikul tzerinde

daha mobildirler ve abdomende daha kaudalde

lokalizedirler.




Cocuk-adolesan grubunda neden bébrekler
kiint travmaya daha duyarhdir?

c. Travmaya bagli olusan enerji cocuklarin kicuk vicut
yluzeylerinde daha kolay yayilir ve daha yuksek bir glic
olusturur.

d. Ozellikle abartili fleksiyon-ekstensiyona yol acan

travmalara daha duyarhidirlar.

- Intra abdominal organlarin birbirine yakin olmasi

nedeniyle coklu organ yaralanmasi riski daha yuksektir.




Renal travmanin nedeni:

Kiint renal travma: %80-90

— Motorlu arac kazasi (icinde veya disinda)
— Yiksekten diusme

— Disaridan darbe

— Spor aktiviteleri esnasinda flanka veya veya abdomene direk darbe

Penetran renal travma: %10

— Atesli silah

— Bicak

Yatrojenik: Parankimde, toplayici sistemde veya vaskiuler olabilir.
~ PNL

— Perkitan nefrostomi

— Perkutan renal biyopsi

— Abdomino-pelvik cerrahiler esnasinda transplante bobreklere




Table 4.1.1: AAST renal injury grading scale
Grade" | Description of injury
1| Contusion or non-expanding subcapsulr haematoma
No laceration
2 |Non-xpanding pen-renal haematoma %80-85
Cortical laceration < 1 cm deep withot exfravasgtion
3 |Cortical lceration > 1 cm without umnary exiravasation
4 (Laceration: trough corticomedullry unction nto callecting system
or
Vescular: seqmentsl renel artery or ven Inury with cantained haematom, or partl vessel
laceration, or vessel fhrombosis
5 |Laceration: shattered kidney
or
Vescular renal pedicle Or avulsion
‘Auvance one grad for bigteral inunes up fo grage




Ik degerlendirme

Hastanin hemodinamisi (KN, TA)

- Travmanin tipi
— Kunt: Direk carpma, Akselerasyon-Deselerasyon
— Penetran: Bicak, Atesli silah

— Yatrojenik:

Fizik muayene: Flankta ekimoz-sislik, kot kirgi, flank bélgede
penetran yaralanma

Laboratuar
- Hematokrit
 idrar analizi: Hematdiri

+ Kreatinin

Goruntuleme
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41211 Recommendations for patient history and physical examination

Recommendations GR
Assess haemodynamic stability upon admission. (KN, TA, Htc takibi) A
Obtain a history from conscious patients, witnesses and rescue team personnel with regard to the A

time and setting of the incident.

Record past renal surgery, and known pre-existing renal abnormalities (UPJ obstruction, large cysts, |A”
lithiasis).

Perform a thorough physical examination to rule out penetrating injury. Flank pain, flank abrasions A
and bruising ecchymoses, fractured ribs, abdominal tenderness, distension or mass, could indicate
possible renal involvemeant.

‘Upgraded following panel consensus.
UPJ = ureteropelvic junction.

41.2.2.1 Recommendations for laboratory evaluation

Recommendations GR
Test for haematuria in a pt with suspected renal injury (visually and by dipstick). A
Measure creatinine level to identify patients with impaired renal function prior to injury. C

T
W\

‘Upgraded following panel consensus.



Goruntileme yontemleri
» USG:
- American College of Radiologists (ACR) Renal

Trauma guideline: Uygun degil

- Takipte BT e alternatif olabilir

Table 2. US versus CT for imitial imaging of the pediatric patient with
suspected renal injuries

Ultrasound CT

Mild or moderate Severe injuries suspected
injuries suspected Unable to perform ultrasound
(AAST grades I-111) Initial ultrasound findings are

discordant with significant
clinical findings

All patients are hemodynamically stable

AUA kilavuzu, 2014



Goruntileme yontemleri

» IVU:

> Standart IVU: BT yoksa uygun

- Tek film’lik IVU: 2 ml/kg opak sonrasi 10. dk da
alinan tek film
- Peroperatuar yaralanma suphesi olan hasta

- Eksternal travmaya bagli stabil olmayan ve acil

eksplorasyon yapilan hasta




Goruntileme yontemleri
» BT: En faydali ydntem

» MRG:

—Zaman alic oldugu icin akut doénemde
uygun degqil

—Radyasyon  kullanilmadigr  icin  takip
goruntilemelerinde cocuk ve genc kadin

hastalarda daha uygun

» Renal sintigrafi: Yeri yok




Kiint travma sonrasi renal gérintiileme

» Makroskopik hematuri

» Mikroskopik hematdri ve hipotansiyon (TA<90mmHg)

» Hematliriden bagimsiz olarak diger endikasyonlar:
- Yaralanma mekanizmasi:
- Ani akselerason-deselerasyon travmasi
- Flank bdlgesine ciddi darbe
- Abdominal, flank ve alt toraksta penetran yaralanma
- Fizik muayene bulgulari:
- Kaburga kirigi
- Flank bdélgesinde ciddi ekimoz

- Torakolomber omurga kiriklari




Penetran travmada renal

gorintileme

» Penetran travmalarda renal yaralanma
siphesi varsa hematuriden bagimsiz olarak

renal goéruntiuleme gerekli




Yatrojenik yaralanmada tani

- Manuel olarak bobreklerin kontrolu

. Peroperatuar tek cekimlik IVU




Renal travma sitiphesinde

goriuntilemenin amaci

» Bobrek yaralanmasi varsa dogru derecelendirmek

» Yara

pato

» Yara

anmis bdbrekte travma oncesi var olan bir
ojiyi saptamak

anmamis bdébregin durumunu gérmek

» Baska intra—abdominal yaralanmalari saptamak




Renal yaralanmanin tedavisi

Recommendations GR
Following blunt renal trauma, manage stable patients conservatively with close monitoring of vital B
signs.

Manage isolated grade 1-3 stab and low-velocity gunshot wounds in stable patients, expectantly. ~ |B
Indications for renal exploration include: B
¢ haemodynamic instability;

*  exploration for associated injuries;

*  expanding or pulsatile peri-renal haematoma identified during laparotomy;

¢ grade 5 vascular injury.

Treat patients with active bleeding from renal injury, but without other indications for immediate B
abdominal operation, with angio-embolisation.

Attempt renal reconstruction if haemorrhage is controlled and there is sufficient viable renal B

parenchyma.




Anjioembolizasyon

» Anjioembolizasyonun uygun oldugu kisiler

icin kabul edilmis kriterler yoktur.

- Hemodinamik olarak stabil bir hasta

> BT bulgularr:
- Aktif kontrast ekstravazasyonu (biyiik hematom >25mm)
- Arterio-vendz fistul

- Psédoanevrizma varligi
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Evaluation of penetrating
renal trauma™®
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Renal travmanin komplikasyonlari

Erken:

— Kanama
— Uriner ekstravazasyon-Urinoma
— Uriner fistil
— Enfeksiyon ve perinefrik apse
- Gec:
— Kanama
— U-P bileskede darlik-Hidronefroz
— Hipertansiyon
— A-V fistdl

— Renal atrofi




4.1.42  Recommendations for follow-up

Recommendations GR

Repeat imaging in case of fever, flank pain, or falling haematocrit. B

Follow-up approximately three months after major renal injury with hospitalisation. Include ineach  |C
follow-up: physical examination, urinalysis, individualised radiological investigation, including nuclear
scintigraphy in case of major renal trauma, serial blood pressure measurements and renal function
fests.

Manage complications initially by medical management and minimally invasive techniques. C

Decide on long-term follow-up on a case-by-case basis. C

— ilk takip goriintilemesi 48. saatte yapilr.

- Grade 1-3 yaralanmada takip goriintiilemesine gerek yok

— Grade 4 ve Uriner ekstravazasyon yoksa takip goruntilemesine gerek yok

— Uriner ekstravazasyonlu Grade 4 ve Grade 5 yaralanmada takip goéruntilemesi
gerekli

— Sikhk klinik tabloya ve laboratuar bulgularina gore belirlenir
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Ureter yaralanmasi

. Uriner sistem travmalarinin %1-2.5’u ureter travmasidir.

- Genitouriner sistemin en az yaralanan organlaridir:
— Kucuk boyutlu olmasi
— Hareketliligi

— Vertebra-kemik pelvis ve adalelerle olan komsulugu

koruyucu etki saglar.




Ureter yaralanmasinin etiyolojisi

. Eksternal kint travma
- Penetran abdominal yaralanma

- Ani akselerasyon-deselerasyon yaralanmalari

(yuksekten disme veya cok hizli araba kazalar)

. Yatrojenik:
- Pelvik (kolorektal, jinekolojik, Grolojik) cerrahi: %1-10

Pastore et al. J Endourol 2014; 29:415-420

- Endoskopik ureteral islemler: %3.5

de Jonge et al. Curr Urol Rep 2015; 16: 465




Pelvik cerrahi esnasinda ureter
varalanmasini arttiran risk faktorleri

Enfeksi
» ENTEKSIyOon « Pelvik organ prolapsusu

Onceki cerrahiler

v

e Endometriozis

v

Gecirilmis radyoterapi

Malignite olmasi « Divertikulitis

v

Buyuk bir uterus

v

« Fazla kanama

Anatomik anomali

v




Ureter yaralanmasi

» Laserasyon

» Ligasyon

» Transeksiyon
» Ezilme

» Devaskularizasyon

» Termal




Table 3 AAST organ injury severity scale for ureteric frauma

Grade Description of injury

l {aematoma

2 aceration <50% of drcumference

3 aceration =50% of drcumference

. Complete tear <2 cm of devascularisation
3 Complete tear >2 cm of devascularisation

.



Tani

- Yatrojenik yaralanmada peroperatuar ureter

yaralanmasinin dustnulmesi 6nemli

Klinik bulgular:

— Flank agri

— Uriner inkontinans

— Vajinal veya direnden idrar gelmesi
— Hematuri

— Ates

— Uremi

— Urinoma-Apse olusumu



Tani

* Peroperatuar tani:

IV boyali madde verilmesi

Intraoperatif tek film'lik IVU

» Gec radyolojik tani:

o Kontrastli abdominal BT

- Antegrad veya retrograd ureterografi




Onleme

. Cerrahi esnasinda ureterlerin bulunup, goérilmesi

. Preoperatif ureter stenti takilmasi

— Yaralanmay! azaltmiyor, yaralanmanin daha kolay
taninmasini sagliyor

— Rutin preoperatif stent takilmasi onerilmez.
- Maliyeti arttirir
« Ureterin lokalizasyonunu degistirir

« Ureterin esnekligini azaltir




Tedavi

» Hemen: Hemodinamik olarak stabil hastada

hemen tamir

» Ge¢: Hemodinamik olarak stabil olmayan ve

koagulopatisi bulunan hastada gec tedavi




Tedavi

. Konservatif tedavi: Kismi yaralanma
— Ligasyon var ise hemen acilir
— Uretral stent takilir

— Perkiitan nefrostomi takilir

- Definitif-rekonstriktif tedavi:

—Ureteral yaralanmanin  nedeni (atesli silah,
bicaklanma, trafik kazasi...)

— Ureteral yaralanmanin lokalizasyonu

— Ureteral yaralanmanin uzunlugu




Definitif tedavi secenekleri

. Proksimal - Orta ureter:

— Primer anastomoz
— Ureterokalikostomi

— Monti islemi

- Distal ureter:

— Ureteroneosistostomi
— Transuretero-ureterostomi
— Psoas hitch

— Boari flep

- TUm ureter:

— |leal interpozisyon

. Ototransplantasyon



Orta ureter

Proksimal-

Monti islemi

Primer anastomoz

Uretero-kalikostomi




Distal ureter

7/’51' i
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Neosistostomi

Psoas hitch

Boari flep

Transuretero-ureterostomi



Tum ureter

Ototransplantasyon lleal interpozisyon




able 4.2.2: Principles of surgical repair of ureteral injury

Debridement of necrotic tissue.
Spatulation of ureteral ends.

Watertight mucosa-to-mucosa anastomosis with absorbable sutures.

Internal stenting.
External drain.

Isolation of injury with peritoneum or omentum.




Summary of evidence

latrogenic ureteral trauma gives rise to the commonest cause of ureteral injury.

Gunshot wounds account for the majority of penetrating ureteral injuries, while motor vehicle
accidents account for most of blunt injuries.

Ureteral trauma usually accompanies severe abdominal and pelvic injuries.

Haematuria is an unreliable and poor indicator of ureteral injury.

The diagnosis of ureteral trauma is often delayed.

Preoperative prophylactic stents do not prevent ureteral injury, but may assist in its detection.

Endourological treatment of small ureteral fistulae and strictures is safe and effective.

Major ureteral injury requires ureteral reconstruction following temporary urinary diversion.

Recommendations

Visually identify the ureters and meticulously dissect in their vicinity to prevent ureteral trauma during
abdominal and pelvic surgery.

In all abdominal penetrating trauma, and in deceleration-type blunt trauma, beware of concomitant
ureteral injury.

Only use preoperative prophylactic stents in selected cases (based on risk factors and surgeon’s
experience).
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