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Kidney Anatomy and 
Abdominal Vasculature
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Venous Blood Supply
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Management

• Renal Vein Lacerations
– Left Side:

• Proximal renal vein – Ligate
• Mid or distal vein – Repair 

– Right Side:  - Repair
– Nephrectomy  in 25%-55% of main 

renal vein injuries 
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Portal Veins
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IMV Variants 
A landmark for obtaining proximal vascular control

IMV

IMV

IMV

Splenic v
Portal v.

SMV
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Lumbar, Azygos and 
Hemiazygos
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Arterial 
Blood 
Supply
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Segmental Vascular Injury

• Renal arteries are end vessels. 
• Segmental injury results in ischemia                                               

and renal infarct.
• Infarct - Wedge shaped, sharp demarcation    
• TX : Observation 
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Renal Artery Thrombosis (Grade IV) 

• Rapid deceleration injuries
– Falls from Height
– MVA

• Inelastic arterial intima tears
– Cell/PLT aggregation 
– Vessel thrombosis

Brandes SB, McAninch : J Trauma. 1999; 47(4):643-9
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Renal Artery Thrombosis: Imaging

• CT – Absent nephrogram
– Abrupt cut-off of opacified

renal artery
– Renal contour usually normal

• CT – Cortical rim sign
– Delayed presentation          

(>8 hrs to days)
– Perirenal vessel collateral 

kidney perfusion

Kamel IR: J Comp Assist Tomog; 1996, 20:803-6
Same pt. after 72hrs
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Renal Artery Thrombosis: Imaging

Case #1- MVA Case # 2 –
Construction site fall
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Right
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Posterior Kidney Surface 
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Anterior Kidney Surface 
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Posterior Kidney Surface 
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Muscles of the Posterior and Lateral Abdominal Wall
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Posterior LD fascia opened

• SP muscle retracted medial. 
• Ant. LD fascia opened

QL

Y shaped fascia opened
• QL retracted medial .
• Incise bt. iliohypogastric and ilioinguinal n. 

Y
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SA SA

LD
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Lumbar Plexus
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Lumbosacral Nerve Branches



37

Mnemonics 

Nerves of the Lumbar plexus
>> “iiGOLF”
- Iliohypogastric (L1)
- Ilionguinal (L1)
- Genitofemoral nerve (L1-L2)
- Obturator nerve (L2-L4)
- Lateral cutaneous nerve of thigh (L2-L3)
- Femoral nerve (L2-L4)
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Somatic N. of the Lower Abd and Pelvis 
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Hip and knee flexion in lithotomy put the  peroneal 
nerve on stretch and facilitates positioning  injury 
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Adrenal 
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Right Adrenal Vein Variations

Left Adrenal Vein
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Ureter Anatomy and Vascular Supply 
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• Mucosa =  3-5 cells thick, 
transitional epithelium 

• No distinct submucosa
• Proximal Ureter
• thin muscularis = poorly defined 

inner circular and outer longt.
• Mid and distal ureter 
• musclaris =  all 3 layers well 

defined (inner longt., middle 
circular and outer longt.) 
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Ureter

Oblique View

Coronal View

Lateral View
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Ureteral Blood Supply

Medial blood supply

Lateral blood supply
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Ureter Blood 
Supply
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Repair Type by 
Injury Location

TUU usually a 
exam distractor;
Not the answer 
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Complete Lacerations

Injury Location Treatment
Distal third ureter (<2cm) Reimplant
Distal third ureter (>2cm) Psoas Hitch
Mid or proximal third ureter 
(above iliacs)

UU

Extensive defect Boari flap
Ileal ureter
Auto- transplant
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Psoas Hitch
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Psoas Hitch
• For injuries of distal third ureter
• Ligate contralateral sup. vesical arteries
• Fix bladder to Psoas minor tendon
• Psoas minor tendon (absent in 10%)
• Avoid genito-femoral nerve 

– sensory nerve, ant. thigh numbness
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Boari Flap

Max - 4 x12 cm

4 cm



56

TUU

• Bladder - small, fibrotic, not easy to mobilize
• Contraindications
– Upper tract TCC, GU TB, 
– Recurrent K stones, Retroperitoneal fibrosis
– Chronic pyelo, Anomalies of recipient ureter

• Avoid kinking ureter under IMA
• Risks damaging recipient ureter
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Pelvic Anatomy & Vascular Supply 
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Bladder Anatomy
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Bladder Blood Supply



60

POSTERIOR branch (3) }}} “pILS” 
1) Iliolumbar  (Ascending lumbar)
2) Lateral sacral 
3) Superior gluteal (terminal branch)

ANTERIOR branch (8) }}} “OSIOMUII”
1) Obliterated umbilical
2) Superior vesical
3) Inferior vesical
4) Obturator
5) Middle rectal
6) Uterine ( largely replaces the middle rectal or inf. Vesical)
7) Inferior gluteal
8) Internal pudendal (terminal branch )

2 groups with 3 branches each 

Branches of the Internal Iliac Artery 
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Internal Iliac Branches

Posterior Branches
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Internal Pudendal Artery 
Branches of the internal pudendal 
artery.
- Inferior rectal
- Perineal
- Posterior scrotal/labial
- Common penile
- Bulbar 
- Urethral
- Central cavernosal
- Dorsal artery of penis/ clitoris

Lesser sciatic foramen



63



64



65

Retro P Space

Extra P Space 
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Bladder Injury - Extraperitoneal
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• Contrast leak into:
Anterior abdominal wall
& Space of Retzius

Bladder Injury - Extraperitoneal

• Free fluid in the pelvis
& space of Retzius
(Non- con)
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Bladder Injury- Intraperitoneal

Free intraperitoneal fluid surrounding bowel loops
Cul de sac fluid  
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- Free Fluid in Paracolic Gutters

Intraperitoneal Bladder Injury 
Contrast Outlines Bowel and Opacifies Cul de Sac
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Bladder Injury 

Intraperitoneal Extraperitoneal
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Complicated ExtraP Bladder Injury

• Bladder neck and ExtraP injury
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Bowels
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SMA

IMA

Middle Rectal a. (hemorrhoidal)

Inf. Rectal a. (hemorrhoidal)
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Splenic vein
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Root of the Mesentery (RPLND Exposure)



81

Peritoneal Sac And Subdivisions 



82

S
GD

H

Right Left
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Omentum

Left
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Left Hilar Injury Exposure
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Right Hilum Exposure 
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Exposure for midline looping
• IMV and Lig Trietz are constant 

landmarks 
• Regardless of  retroP. hematoma size 

• Palpate for aorta.
• Location not always obvious from 

thick lymphatics or hematoma

IMV
LT
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Proximal Vascular Control
[Mid line looping]

R renal art exposure
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Male External Genital  Anatomy 
and Vascular Supply 
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Urethral Gross Anatomy
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LA
EAS

PB
CT

IC

GM

PCPR

C
ACL

OI

RU
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Mnemonics 

Muscles that insert into the perineal 
body
>> “TREBLE”
- Transverse perineii (superficial & deep)
- Rectourethralis
- EUS
- Bulbospongiosus
- Levator ani
- External anal sphincter

Fascia that insert into the perineal 
body
>> “Perineal DEC”
- Perineal membrane
- Denonvillier’s fascia
- Endopelvic fascia
- Colles’ fascia
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Male Genital Vascular Anatomy
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Penile and Anterior Scrotal Skin 

• Dorsolateral and 
Ventrolateral Art.

• Branch of superficial 
external pudendal artery

• Branch of femoral artery 
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Perineum and Posterior Scrotum

• Posterior scrotal arterial blood supply
• Branch of perineal artery
• Branch of internal pudendal artery
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Preputial blood supply 

Arterial Venous
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Penile Skin 

Penile skin arteries Penile skin vein 
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Urethral Artery Location

ventral ventral
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Bipedal Blood Supply

cp

Normal Anastomotic urethroplasty

cc

u
b

da
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BABA
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Nerve Anatomy

Yucel and Baskin, BJU 2003; 92:624-630
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Nerve Anatomy
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Anastomotic Urethroplasty

• EPA = “urethral flap surgery” that relies on bipedal 
corpus spongiosal circulation

• Detached from its proximal vascular supply: 
urethra is dependent on retrograde blood flow
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Relative 
Contraindications

Hypospadias

PFUI  and Severe ED



106



107



108

Venous drainage of the penis/urethra
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112

Contained by Buck’s fascia

- Contained by Colle’s fascia
- Bucks disrupted
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Martius Flap
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Vas deferens 
blood supply
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Femoral Triangle 

AL
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Urology SASP

Anatomy
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Thank you.


