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EMBRYOLOGY OF THE LOWER URINARY TRACT
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Development of the urogenital sinus., the cloaca is divided into an anterior urogenital sinus and a posterior anorectal canal. (Modified from Larsen
WJ: Human Embryology. New York, Churchill Livingstone, 1997.)

) ) Ll o) i

il Y sall Call e idad) o Sl o CAEN e il JBA ¢ A IS s 5 kil e ) @
o ela yal) lasi | Aaall g A gaiall elday pall ) 4l 3o Ty jleda LS <5 aaatly
Middle Umbilical ) o siall (5 ) Bl )l JSa dyiall slall (o G il & sausY)
g Y allall Jeatpun g ¢ 3yl (e Al JSy A puaie Al ol @l 5 (Ligament
el
o ol 5 (Y e JalaY) JAlS IS 5 L gl s Bania (om gl sl By 1 omsall e 2l @
S xie (Supramontanal) sy (58 Jala !
3L i) Jand ady 3 Ll sl Cualdl fa o jal) OS5 | 1 ol 5 LlaY) 6 501l ©
Oe A Cand andll ) KA die <5 ¢ sl die Jagall i) Guedll g 2 5al) jalas g
("), SRl Jaay) s Jsall Jala!
O 8 ¢ Alulinl) Agaall il as gl e Alda ) calilall alail) ddan) g IS8 el Jola Y Ll
vie Adal) Qlay) Wl o sl o i) A0 dliadie Al g aaili Y elaill die AlaY) il ¢
B LY dasiall 5 sale) (e JSE0 ) K3



(4) Js<
skl
i

Agdal

B D\
Dutusdefrens ‘

Seminal vesicle

Scrota swellng

197.)



rdgag Hal daal
ANATOMY

: Bladder 4Gial) p

Lty sl s LIS a8 Ll (a1 3 A Al 8D 5 ¢ Adlall alie A 5 e ) o
M) gl die Gladl 5 )l

@sle g Gl ) laYl da sl saelis (Apex) 4 Ll JSEI A e de ) dital)
- Ol lils ladau

Ol sl z A andll 8 el ) s ¢ (Urachus) sUa sl W sa A e 236l 48 (g iy
Al mhud) o sacldll | (Median Umbilical ligament) <iualidl s puall Lol )11 G gSa 5l )
A e g i ol A g 31 Cpullally (Dlats A g1y shel) Lol g3 5 JSA01 A0k AUl

: ( Anatomic relationship) 4w &l eyLaty)

e Gl ) e i) s ) Jaaiy Laiy ¢ Ailiall 810 axdandl (g (s sbal o 3all o) sia ) iy
Jigall s an )l gim s o ¢ ALl b Z8UAIN 5 (s el by sl 5 (sl ) 5S) die aivnal
(1), ELY) die a5 Al G

iy o gl s dasi A ¢ Jagall alal ) a1 ) LYY sie Jalay) 5 dilial) sac 8 asius
(o) Jals Jazcall a5 ) sie e ) am gl laall Galii b Ml g ¢z il el Aliaall )
@) sl lsaiaVl 8 590 03¢0y ¢ alaYl s e s Alial 3 ady

and) 13¢] Cpmpdia g il Jsha e o) sl pSai g ¢ ) sl LIS Jlass 2l (g slall mdad)
Casall Jal Jeb ) om 5 iy (sslal) Leadan (8 A0 el ie | Adia gll i sal) ) as )
Dlaalls e dsele Dl epalt a1 ladll jlaad il ¢ 3all e o)) 5 ) by 5 idad)
il ) el lad) adae 5 diladl Cali dpanil) 3alus gl ala¥) (e Lad ) sl il el jladasdl)
@), J8al ez il dndl ) Aliasll 5 AoV (e Adald) dgnland) Alizaall (piiiaele (jlad Logild

-V-



dom prisall 48N e ALY (e 4} J 530 (S (Retzius) oo iy s Al alal sl ans
Condlal) 538l dpe V) s Calall 3 Y sn g gl eliial ) U g o)) oty Laa

dpa pall Adlall) Adan) g LSy S g aan 4-3 2 Alad) Gl85 ) Coiaia (e Al ) AL (Sie i g
4 gall 8 LgiOie aa A Hlaa 0 slulall Aoliaall LY Jual g3 «( prostate) 4 gl alliail
2).

Ureteral orifice

Urinary bladder Body

Symphysis pubica

Prostata
Dorsal vein of penis

Glans penis

Fossa navicularis

Urethra
{ External meatus

Llal) oyl ) JS&

Sagittal section through the prostatic and membranous urethra, demonstrating the midline relations of
the pelvic structures. (From Hinman F Jr: Atlas of Urosurgical Anatomy. Philadelphia, WB
Saunders, 1993, p 356.)

Al e Lexie a5 5 0 il 8 de Wl DG o) ol abaea 4 Jhlad) clisll g shy
eliall ()5S s Al Calially Gl sacldl sl caudl Jaad ) ddalaall ddhie Copaig

@) a5 dpliaell Aadally (i) a8liail) Cany Laily Gulal alaall

G AY) G llall st gaa) (e diey iae Cijr e e (trigone) i) dufial a3ad
(shanl) el clewiy WS | (Interureteric crest or Mercier's bar) celadl (a3l e s



s L JS Gl YD o s gn IS 8 ol Flacall il Gl il s e
AU 3 yana ¢ sSE1 A3L (gie die Apliaal) 4y plal) Addall ASLaw a2 Y35 ¢ (Bell's muscle)

: ( Neuroanatomy) el g o4l

s Al died) (e L ) Apaall ey 333 LYY ¢ Apasall placall e Al Cuas
ARl el sk g A all il ) Jeadl Al

G 5 SN A el iae Y e 1 3 A sdall Qlae V1 IS8 Apaiall U8 200 0 5 yadas CalilY)
o L ) dpeal)l GLIYY Qlefy DG s ) diadl i sall jilazall DA iy a1
@) | dpzm sall 4y sial) lac¥) Gk e 5 3S all sl Sleal) I Juad 4304

Al s Y oaadll ) iy 23 3Bl 5yl e A0 gl Cliac Y a3 ) sl LY iamy
@), Ssill glaall pa dyiladl)

» 4S8N L) g dday Y

) lac Vs de Y o e Jax Al Al el 5 sedall Loy N Jawdl dis sal) Aalall) (i
Ly Jiay 525 ¢ Cualill gyl Tl 5l oy A3l 5 ) Jay yy HaT by Ll aa g9 ¢ A3l 30l
(4): ¢Uay 5l

A gall Ailall Ay \Y) o g Ailall akimy 3 gall Jay 535 a8 Aoy i 2 g3 43U (3ic 2 JauY) b

4 (Puboprostatic Ligament)

: ( Blood supply) &gl 439

g oA (e & 55 Ay ¢ Agdindl g Ao siall g 4y slad) Al cpul A e ARl 4 geal) Ay 5l A
Oes bl saland) Gl il e 3y § g8 D) Jiai WS ¢ Gl a8 el il Y]
(4) ) wie ligall s an 51 by il e JST Al Te 5 8 @llia o LS el (5 oY)



: (Venous drainage ) sl 25
dladl dadll s dalally Dl jlaa o Lo a5 AL Adagma 5y 08 4y 5 b i Gl
8 Lany pa pani Of ey @lld g lald) 88 el oy 56l 8 Aledl) L3305 000 a2 g ¢ Al dlarall
pe Ailiall 43y 5 5l1 8 piall Joati LS ¢ Jie S0 a5l 4881 gl Cpl 80 (38 55 A ) & 53

() bl (88 jadl 3y )l (& caaly (sl 8 _iaa ) 4 sall 203 ) 1 5 il

: (Lymphatic drainage ) cialll ¢ 330

A8 jal) dall o3 Adalll A8 jall g 5 yaUal) 348l diall g AN Jea dall 8 Hild) Caal Cauay
Aa Ul A slaall) dae g1 5 Al Aa 3l Zaaall) dae V) Aad 5 A slaal O e li aa g, Alal)
(), dalusl) g Apca sal) lac ™

: Histologic Structure 4-tiall daasuwdl) 4.1

;) culaall (pe LA laa cally

b 5 ¢ 4 5 58 a5 :(Urothelium) 4al sl 3 )elall i (Mucosa) 4bliall 4kl @
Angiall iy 58 ) gelelie Clo 2w siaT7-3 ez sl S A Cisbiatie (e
OS5 5 Aan giall LIAN Aduda 5 ¢ Apne (8l LJAN Adpha s o4 lude S Lgiana Guad g Aualil)
AL (o gad AllEal) dpsdanall LAY Aua g ¢ QOIS (S0 ASuhae g4y A (8 50n 4-1 (e
b oy all sl ) (e i 433 d3da 4 5 (Lamina propria) Aelill dadial @
ALY ¢ dalll 5 4 el Ao gW) e maal) o (g gint s cdalalaall Jul a8y diliaal) daLal)
Muscularis ) ddalaall dliaelly Ly be JS05 ) elulall 4blanll GLIYI e p0ell

. (mucosa
Adals s elude dpliae il & (e () S5 : (Detrusor muscle) 4aldll dlinl) dddl @
33 3 5 g Laad Ul (e (g slall ¢ 3ol & Jalais 3 gladoa JIA g4 il ddas gie Ay 5ha
Al 3 panal JSG & Ao gid) & ol GLIYY agud Can ¢ DG e b La il



Sl LY s (Prostate) 4 sell Auliasll AR RELR & a5 ¢(Internal sphincter)
. Ja_ll xie (Posterior urethra)

Blaka ) oS5 5 ¢ dplimall ARudall dadd 4 5 ¢ anadi g (e il ; (Adventitia) s B0 ALY @
(6), ) s o) Al LAl A8 (5 gluna A

Lamina propria
. Adventitia
Urothelium Submucosa Muscularis and slerosa

Al Jlaad Al 43 2 IS

Structure of the bladder wall. (Modified from Hinman F Jr. Atlas of Urosurgical Anatomy.
Philadelphia: WB Saunders, 1993; with permission.)
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Figure 8.9 A, The posterior plane beyond the cul-de-sac, which separates the bladder and prostate from the rectum. B, Division of the
peritoneum overlying the rectum in the cul-de-sac.

A

Figure 81-10. A, Exp of the or vascular pedicle of the bladder for higation. B, Ligation and division of the posterior pedicle.
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Camey Il ileal neobladder construction. (a-c) A 65 cm loop of ileum is isolated and folded in a
‘U’configuration. Nonrefluxing ureteral implants are constructed (d) and the neobladder is
fixed to the urethra at its midpoint with the lateral aspects anchored to the pelvic sidewall (e).

Construction of the modified Camey Il. A, The ileal loop is folded three times (Z shaped) and incised
on the antimesenteric border. B, The reservoir is closed with a running suture to approximate the
incised ileum. C, The urethral anastomosis is performed, and the ureters are implanted using a Le Duc

antireflux technique .
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Urethra )7

A B

Construction of the Hautmann ileal neobladder. A, A 70-cm portion of terminal ileum is selected. The
isolated segment of ileum is incised on the antimesenteric border. B, The ileum is arranged into an M
or W configuration with the four limbs sutured to one another. C, After a buttonhole of ileum is
removed on an antimesenteric portion of the ileum, the urethral anastomosis is performed. The
ureteral anastomoses are performed using a Le Duc technique or direct implantation, are stented, and
the reservoir is then closed in a side-to-side manner.As an alternative, the two ends of the W may be
left slightly longer as a short chimney on either side for implantation of the ureters.
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Construction of Studer pouch ileal neobladder with an isoperistaltic afferent ileal limb. A, A 60- to 65-cm distal ileal segment is
isolated, and the distal 40 to 45 cm are folded into a U configuration. It is opened on the antimesenteric border while the more
proximal 20 to 25 cm of ileum remain intact (afferent limb). B, The posterior wall of the reservoir is closed with a continuous
running suture. The ureteroileal anastomoses are performed in a standard end-to-side technique to the proximal portion (afferent
limb) of the ileum. Ureteral stents are used and brought out anteriorly through separate stab wounds. C, The reservoir is folded
and oversewn (anterior wall). D, Before complete closure, a buttonhole opening is made in the most dependent (caudal) portion
of the reservoir. E, The urethral anastomosis is performed. F, A cystostomy tube is placed, and the reservoir is closed
completely.
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F

Construction of the Mainz ileocolonic orthotopic reservoir. A, An isolated 10 to 15 cm of cecum in continuity with
20 to 30 cm of ileum are isolated. B, The entire bowel segment is opened along the antimesenteric border. An appendectomy
isperformed. C, The posterior reservoir is closed by joining the opposing three limbs together with a continuous running suture.
D, An antireflux implantation of the ureters through a submucosal tunnel is performed and stented. E, A buttonhole incision in
thedependent portion of the cecum is made to provide for the urethral anastomosis. F, The reservoir is closed side to side with a
cystostomy tube and the stents exiting.
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ASA Physical Status (PS) Classification System*

ASA PS
Category

Peroperative Health Status

Comments, Examples

ASAPS 1

Normal healthy patient

No organic, physiologic, or psychiatric disturbance;
excludes the very young and very old; healthy with good
exercise tolerance

ASA PS 2

Patients with mild systemic disease

No functional limitations; has a well-controlled disease
of one body system; controlled hypertension or
diabetes without systemic effects, cigarette smoking
without chronic obstructive pulmonary disease (COPD);
mild obesity, pregnancy

ASA PS 3

Patients with severe systemic disease

Some functional limitation; has a controlled disease

of more than one body system or one major system;

no immediate danger of death; controlled congestive
heart failure (CHF), stable angina, old heart attack,
poorly controlled hypertension, morbid obesity, chronic
renal failure; bronchospastic disease with intermittent
symptoms

ASAPS 4

Patients with severe systemic disease that
is a constant threat to life

Has at least one severe disease that is poorly controlled
or at end stage; possible risk of death; unstable angina,
symptomatic COPD, symptomatic CHF, hepatorenal
failure

ASA PS5

Moribund patients who are not expected
to survive without the operation

Not expected to survive > 24 hours without surgery;
imminent risk of death; multiorgan failure, sepsis
syndrome with hemodynamic instability, hypothermia,
poorly controlled coagulopathy

ASA PS 6

A declared brain-dead patient who organs
are being removed for donor purposes
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