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Anatomy Lecture # 13 - Dr Faraj Bustami 

Written according to sec 2. Everything the Dr said is written here, some with different order; hopefully to make it more 

organized and interconnected. Contents are at the end. 

 

⃝⃝ Development of the Urinary Bladder & the Urethra  

Anatomically, the Bladder and the Urethra are located anterior to (and not far from) the Rectum. This 

suggests that they all have the same developmental origin. 

The Urinary Bladder (most of it), the Urethra (most of it) and the Rectum +inferior 2/3 of the Vagina are derived from 

the Cloaca. 

 

## Cloaca ??  It is the expanded distal part of the Hind-gut, and it is closed by the Cloacal Membrane. 

* Cloacal Mem. as well as Buccopharyngeal Mem. are formed only from Endoderm and Ectoderm, with no 
Mesoderm >> will Rupture at one time. 

{{ TAKE IT AS A GENERAL RULE,, Any structure in the embryo that is formed only from Endoderm and 
Ectoderm without Mesoderm will rupture. }} 

 

***** By Uro-Rectal Septum,  

▪ The Cloaca is divided into; 

- Ano-Rectal canal > posteriorly and forms the Rectum and the Anal canal 

- The Primitive Uro-Genital sinus > anteriorly  and forms the Bladder and parts of the Urethra (parts of it in male, but 

the entire Urethra in female). 

▪ The Cloacal Mem. is divided into; 

- Anal Mem. > related to the GI tract 

- Uro-Genital Mem. > anteriorly 

 

At early stages of development, Mesonephric Ducts open into Cloaca. {Exactly into the Primitive Uro-
Genital sinus} 

There is another duct that connects the upper part of the Primitive Uro-Genital sinus to the Umbilicus, 

the Allantois. This will be obliterated and become a fibrous cord, the Urachus (median umbilical ligament 

in the adult). 
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Q: What Mesonephric Duct derivatives ? You really should know this and the Dr repeated it a lot 
- The male genital ducts; Epididymis, Vas Deferens, Seminal Vesicle and Ejaculatory Duct 
- Ureteric Buds -in both male & female- that are really crucial in kidney formation  
 
 

 

 At one time the Mesonephric Duct and the Ureteric Bud will be separated from each other, and obtain 

their own opening.  

- The Mesonephric Duct grows caudally to form its termination the Ejaculatory Duct that opens into 

Prostatic Urethra, while Ureteric Bud grows cranially/superiorly to form the Ureter that opens into the 

Bladder. 

 

Q: Does the Urinary Bladder have a double embryonic origin?  
Yes, ... 
 
How ?! 

- The Primitive Uro-Genital sinus, which will form the most of UB, is a part of Cloaca which is a part of the Hidegut 

that is Endodermal,  

- As the Bladder grows and expands, the distal ends of the Mesonephric Ducts, that are Mesoderm in 
origin, are absorbed into the posterior Bladder wall forming the Trigone {{and the upper posterior half of 
the Prostatic Urethra}}. 

## So the Trigone {{and a part of the Prostatic Urethra}} is Mesodermal in origin and the rest of the 

Bladder is Endodermal.  

 

Now after that (the absorption of the Mesonephric Duct to the posterior Bladder wall) the Mesonephric 

Duct and the Ureteric bud will be separated ... 
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***** Primitive Uro-Genital sinus derivatives, 

 

The Uro-genital sinus is the anterior part or the cloaca; a constriction appears in it at the place of the 

entrance/ opening of the Mesonephric ducts; this constriction divides the Uro-gential sinus into 2 parts : 

upper and lower. 

(a) The upper part = the Vesico-Urethral canal and lies above the entrance of the Mesonephric ducts. 

(b) The lower part = the Definitive Uro-genital sinus and lies below the level of entrance of the Mesonephric ducts. 

>> so the Primitive Uro-genital sinus will raise to Urinary Bladder & Urethra +...??.. 
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The Vesico-Urethral canal >>>> Urinary Bladder & Primitive Urethra that will give rise to the upper anterior 

half of the Prostatic Urethra in males and most of the Urethra in females .  

The Definitive Uro-genital sinus  >>>> ...  

The Definitive Uro-genital sinus in Males: 
The Pelvic part (its upper part) The Phallic part (its lower part) 
will give  
- The lower half of the Prostatic Urethra  
- The Membranous Urethra  

- The Penile Urethra, most of it except its 
distal part in the Glans penis 
 

# Note; 

# Phallus = Penis 

# The Urethra -in males- is derived from Endoderm (mostly) EXCEPT the Glans penis which is derived 

from Ectoderm and the upper posterior part of the Prostatic Urethra that is derived from Mesoderm. 

The Definitive Uro-genital sinus in Females  
The Pelvic part (its upper part) The Phallic part (its lower part) -> Clitoris  
They will give rise to the Female Urethra (small part, because most of it will come from 
Vesico-Urethral canal), the Vestibule and the lower 2/3 of the Vagina 
# Note; 

# Female Urethra is 4 

cm long, and 

corresponds to 

Prostatic & 

Membranous Urethra 

in males. 

# Female Urethra 

opens into the 

Vaginal Vestibule. 

 

Q: What are the derivatives of the Primitive Uro-genital sinus? 
The Urinary Bladder, Urethra and lower 2/3 of the Vagina -in females- 
 
Do not forget the lower 2/3 of the Vagina. Well, if the lower 2/3 are from the primitive Uro-genital sinus 

what about the upper third? It is derived from another origin {{...}}. So the Vagina has double embryonic 

origin -like the Bladder-.  

## There are GLANDs that open in the Urethra,  
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** Bulbo Urethral glands (in males - are found in deep perineal pouch (developed from the Endodermal growth of 

the Membranous Urethra "not mentioned")  

* Prostatic gland (in males - develops from buds originating from Prostatic Urethra) 

* Littre's glands/ Urethral glands (in males - developed from Endodermal growth of the Penile Urethra) 

** Greater Vestibular glands/ Bartholin's glands (in females - are found in the superficial perineal pouch - 

become inflamed in Gonorrhea, and are developed from the Endodermal growth of the Vestibule of the 

Vagina)  

* Paraurethral glands (in females - open into the Urethra - developed from the Urethral Endodermal 

growth into the surrounding Mesoderm, correspond to the Prostate gland in males).

 

# Note;  

# The Vagina & the Urethra in female both open into the Vestibule of the Vagina. 

# Paraurethral glands & greater Vestibular glands are totally Endodermal in origin. 

- The Prostatic Urethra originated from Endoderm & Mesoderm, so the Prostate gland {which its buds 

originated from Prostatic Urethra} will be Endodermal & Mesodermal in origin. 

- The Mesodermal part of the Prostate gland will form the inner/ medial 

glandular zone of the Prostate >> can develop Prostatic Nodular 

Hyperplasia.  

- The Endodermal part of the Prostate gland will form the outer glandular 

zone of the Prostate >> can develop Prostatic Carcinoma. 

- The importance of knowing the origin of each part appears in pathology 

- i.e. Ectodermal tissues have different pathology than Mesodermal ones.  
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⃝ Congenital abnormalities related to the Urinary Bladder: 

In the fetus the Bladder communicates with the Umbilicus by the Allantois. This has to become a fibrous 

cord {{obliterated}} before birth يسد قبل الوالدة    and form the urachus (median umbilical ligament in the 

adult).  

** 1 If it remains patent urine will come out from the Bladder through the Umbilicus. The baby's mother -

after the falling of his umbilical cord/after 1 week- will say this. This is known as Urachal Fistula resulting 

from a persisting  Allantois. 

** 2 If only the upper part remains patent/ opened but without opening into the Bladder, this known as 

Urachal Sinus, this sinus will be filled with mucus NOT URINE. 

** 3 If there are remnants of the Allantois from its middle part that stay persistent, they will give rise to 

Urachal Cysts على شكل كيس    and are found above the symphysis pubis. 

_________ 

⃝ Congenital abnormalities related to the kidneys  

The kidneys in the fetus (derived from metanephros) are formed in the sacral region, then ascend to the upper 

lumber region. So the kidneys ascend from the groin to the loin, BUT WHY? There are multiple theories 

that explain this, the most accepted one says: {Due to the different growth of posterior abdominal wall 

relative to the anterior wall, the kidney ascends to reach the lumbar region. The Ureter elongates 

accordingly as the kidney ascends}. 

Firstly, the hilum of each kidney lies/faces anteriorly. But during the ascent of the kidney it rotates 90° 

medially so that hilum of each kidney now faces medially. 
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## Arterial supply of the kidneys >> The blood supply of kidneys changes as it undergoes ascent.  

They are supplied by lateral branches of the aorta (that arise successively in sequence) until they reach their 

final position opposite the second lumbar vertebra. The Definitive renal arteries that supplies the kidneys 

arise at L2 vertebral level.  

- Arteries formed during the ascent may persist and are called supernumerary/aberrant/accessory/ 

segmental arteries, they are end arteries; therefore, any damage to them will result in necrosis of 

corresponding parenchyma {cutting of a segmental artery = loss of 1/5 of the kidney}.  

- The segmental artery can cause kinking to the Ureter and obstructing the urine outflow. In this situation 

the Ureter is interrupted NOT the artery then is reunited again. 

 

** 1 Renal Agenesis (absence of kidney): occurs when Ureteric bud fails to develop. It can be unilateral 

or bilateral.  

Explanation:: {the kidney has 2 sources -the underlined} the Ureteric bud -from the Mesonephric duct- 

induces the Metanephric tissue to form Metanephric Blastema.  

Failure of Ureteric bud development = No kidney 
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The Ureteric bud penetrates then divides يخترق ثم يتفرع 

and differentiates {{into major + minor calyces & 

collecting ducts}}. The collecting ducts induce the 

growth of the Metanephric Blastema thereby nephron 

formation.  

# Note; the amniotic fluid allows the free movement 

and development of embryo's joints. 

# Potter's syndrome = Bilateral renal agenesis 

 

** 2 Pelvic kidney 

The kidney is located in the pelvis. It occurs when 

kidney fails to ascend. Its hilum remains facing 

anteriorly. In some cases, two pelvic 

kidneys fuse to form a solid mass, 

commonly called Pancake kidney. 

 

** 3 Horseshoe kidney 

In this condition, inferior poles of both 

kidneys are fused. During the ascent, the 

horseshoe kidney gets trapped 

underneath the inferior mesenteric artery so it remains in {{lower lumbar region}} the Dr said pelvic region.  

 

** 4 Duplication of the Urinary tract 

 Occurs when the Ureteric bud prematurely divides 

(divides early) before penetrating the Metanephric 

Blastema. Resulting in double kidney or duplicated 

Ureter and renal pelvis. The commonest duplication 

is double Ureter, double calyces system with single 

kidney.  

The significant of this > Ectopic Ureter, the Ureter 

does not open into the Urinary Bladder, it will open 

into an abnormal site - like Urethra or Vagina leading 

to Dribbling Incontinence {{remember the Stress Incontinence that is caused by Vaginal prolapsing}}. 
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** 5 Exstrophy of the Bladder (Ectopia Vesicae) 

Is caused by failure of the lower anterior abdominal 

wall and anterior wall of the Bladder to develop 

properly {{they are absent}} so the posterior wall of 

the Urinary Bladder is exposed to the exterior. 

Associated clinically with urine drainage to the 

exterior and epispadias (opening of the Urethra on 

the upper surface/ dorsum of the penis).  

Explanation:: It is said before, {{Any structure in the embryo that is formed only from Endoderm and 

Ectoderm without Mesoderm will rupture}}. So, simply this anomaly occurs due to lack of migration of Mesoderm. 

The origin of the Mesoderm in the embryo is the primitive streak (the box)  if there was NO Mesodermal 

migration to the lower abdominal wall (the hypogastric region), this will lead to rupture and occurrence of this 

anomaly. 

Surgical reconstruction is difficult and prolonged. 

Not mentioned by the Dr nor found in the handouts/ you can skip it. 

 Primitive Streak?  

You know that the origin of the Mesoderm for UGS is the intermediate Mesoderm, that forms a longitudinal 

elevation of Mesoderm along the dorsal body wall on each side of dorsal aorta/dorsal mesentery of gut that is called 

Urogenital ridge. 

But at very early stage of embryonic development, the embryo was formed from 2 layers {{bilaminar embryonic 

disc}}; Ectoderm & Endoderm. The Ectoderm forms a linear thickening in the midline of embryonic disc called 

primitive streak. The primitive streak gives rise to the third layer {{the intraembryonic Mesoderm: paraxial, 

intermediate & lateral}} that lies between Ectoderm and Endoderm forming what is known as  {{trilaminar 

embryonic disc}}. 

So in conclusion, all the Mesoderm in our body came from the primitive streak. 

 

** 6 Polycystic disease of the kidneys is a relatively common hereditary disease.  

Formed due to dilatation of parts of the nephrons, particularly the loops of Henle, forming large cysts that 

severely compromise kidney function and lead to renal failure as the formation of these cysts is at the 

expense of normal kidney tissue/ nephrons.  

Associated clinically with cysts of the liver, pancreas, and lungs. Treatment includes dialysis and kidney 

transplant. 



11 

 

# Note;  

- In the Autosomal Recessive type the cysts are formed in the collecting ducts نهاية الطريق, and will 

acquire a large size causing renal failure in infancy and childhood. 

- In the Autosomal Dominant type the cysts are formed from all segments, and renal failure will not 

occur until adulthood -it is more common and LESS progressive-. {Note the  تناقض}  

Q: A kidney with cysts from all nephron segments, the renal failure is expected to happen at? 

Adulthood  

 

 

_______________________________________________________________________________ 
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⃝⃝ Development of the Genital System  

- Important principles: 

1,, The genetic sex (genotype XY or XX) of embryo is established at time of fertilization {depends on what 

the sex chromosome is carried by the fertilizer sperm Y=male, X=female} , but morphological characteristics of the 

external genitalia do not acquire male or female phenotype until the 12th week of the development. 

Note, By using the ultrasound, the physician can determine the sex of the embryo by visualizing the 

external genitalia. Initially both sexes have similar structure/phenotype, so the doctor cannot determine 

the sex. So by the 12th week some male and female characteristics of the external genitalia can be 

recognized. 

 

2,, The development/ differentiation sequence: first the gonads (ovary// testis), then  the internal 

genital organs (uterine tubes, uterus -including the cervix, upper 1/3 of the Vagina// Epididymis, Vas 

Deferens, Seminal Vesicle, Ejaculatory Duct), finally the External genitalia.  

The development of the gonads firstly is important to give hormones to help in internal & external 

genitalia formation. Note that in the fetus, the gonads are working & producing hormones, the fetal testis 

DOES produce Testosterone (stimulates the development of Mesonephric ducts (efferent ductules, Epididymis, vas 

deferens, and seminal vesicles))  and Dihydrotestosterone (stimulates the growth of penis, scrotum, and prostrate). 

Again >> the differentiation of genital ducts and external genitalia into male and female direction is influenced by the 

gonads.  

 

3,, The immature gonads are identical in both sexes. 

4,, The beginning of the external genitalia is similar.   

 

5,, Initially two pairs of genital ducts develop in both the sexes; 

> Mesonephric ducts (Wolffian ducts) ,, will give Epididymis, Vas Deferens, Seminal Vesicle, Ejaculatory 

Duct and Ureteric Bud. 

> Paramesonephric ducts (Mullerian ducts) ,, will give uterine tubes, uterus -including the cervix and the 

upper 1/3 of the Vagina. Remember the lower 2/3 of the Vagina are from the Urogenital sinus. The Vagina has 

double embryonic origin -like the Bladder-.  

*** In male, the Mesonephric ducts form the definitive genital ducts and Paramesonephric ducts 

mostly disappear, while in female Paramesonephric ducts form the female internal genitalia and the 

Mesonephric ducts mostly disappear *** 
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And this is determined by the presence or absence of chromosome Y. 

# One duct system will remain and the other will regress, But at the beginning the embryo has BOTH. 

Thus the young embryo is sexually indifferent, and is capable of developing along either male or female lines. >> 

not mentioned  

 

Q: Does a male embryo have the Paramesonephric ducts? Yes. 
 
 

⃝ Development of Gonads 

*Already known : The origin of the Mesoderm for UGS is the 

intermediate Mesoderm, that forms the Uro-genital ridge. The Uro-

genital ridge forms the Gonadal ridge & the Mesonephric ridge.  

* The gonads develop from following three sources:  

1. Intermediate Mesoderm 

2. Coelomic epithelium (germinal epithelium) {{ coelom = the lining of body cavities }}  

3. Primordial germ cells 

* Initially the development of testis or ovary is similar (Indifferent stage) and only after this stage the 

development proceeds either in male or female direction (Definitive stage). 
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● The Indifferent stage,  

Starts with the proliferation of coelomic epithelium and the underlying mesenchyme, producing a 

longitudinal ridge; the gonadal/genital ridge between the mesonephrons & the dorsal mesentery. 

The primordial germ cells differentiate in the wall of yolk sac close to Allantois, {some books say from the 

Endoderm of the yolk sac  - the Dr prefer this-, some say from the Mesoderm}. The primordial germ cells 

migrate and invade the genital ridges. 

If the primordial germ cells fail to reach the genital ridges or die after they reached them, gonads do 

not develop. Thus, primordial germ cells have an inductive/crucial influence on the development of 

gonads into testis or ovary.   عنصر اساسي  

The cells of surface epithelium of the genital 

ridge (coelomic epithelium) proliferate and 

penetrate underlying mesenchyme to form 

finger-like cords called primitive sex cords that 

surround the invading primordial germ cells. 

{{ Till this stage it is impossible to differentiate between 

male and female gonads. Hence, the gonad at this stage 

is termed indifferent gonad. The outer part of the 

indifferent gonad is called cortex and its central part is 

called medulla }}. 

 

● The Definitive stage, i.e. testis or ovary development 

Depending upon the sex chromosome of the primordial germ cells. If the primordial germ cells carry XY  

the indifferent gonad will develop 

into testis {{the cortex will 

degenerate and the medullary cords 

will persist}} and if the primordial 

germ cells carry XX the indifferent 

gonad will develop into an ovary 

{{the cortical cords will develop and 

the medullary cords will 

degenerate}}.  

## So the whole thing depends on 

the presence or absence of 

chromosome Y. 
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⃝ Testis development  

- Testis develop from the Intermediate Mesoderm that forms the Uro-genital ridge, that forms the 

gonadal ridge. The primitive sex cords are formed by the proliferation of the coelomic epithelium cells 

that penetrate the underlying mesenchyme and surround the primordial germ cells. مش هيك؟ 

- After this, under the influence of TDF (testis determining factor - is coded by a gene on the short arm of 

the Y chromosome) the primitive sex cords increase in length and extend deep into central part/ medulla 

of the indifferent gonad {and lose their connection with surface epithelium allowing a thick tunica albuginea to be formed 

- not mentioned} forming seminiferous cords. 

 

# Note;  

# Seminiferous CORDs >> as they are still solid/do not have lumen. They remain solid until puberty. 

Therefore spermatogonia develop and form sperms only after puberty, when seminiferous tubules are 

formed by canalization of the cords. 

- Pathological hint : for this reason {{Seminoma}} a testicular tumor, is unknown/rare before puberty as the Seminoma arises 

from the Seminiferous tubules, which do not develop before puberty - additional  

# The primitive sex cords form; seminiferous cords/ tubules, straight tubules (tubuli recti), and rete testis. 

# The efferent ductules (15-20) ,that connect the rete testis with the Epididymis, still missing!  

The tubules of rete testis extend into the Mesonephric tissue, where they join the Mesonephric tubules. 

The Mesonephric tubules become efferent ductules of the testis.  

While, duct of epididymis, vas deferens, seminal vesicle, and ejaculatory duct are formed from the 

Mesonephric duct which is connected to the efferent ductules. 
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# The mesonephros (the middle nephric structure) forms Mesonephric tubules and the Mesonephric duct 

(wolffian duct). Most of the Mesonephric tubules degenerate, some parts stay around the testis to form 

the efferent ductules. 

Q: Are the Mesonephric tubules the one that form the rete testis? No  

- Seminiferous tubules, straight tubules and rete testis are from the primitive sex cords 
- Efferent ductules are from Mesonephric tubules 
- Duct of Epididymis, vas deferens, seminal vesicle, and ejaculatory duct are from the Mesonephric 

duct  

 

- Between the seminiferous tubules there are interstitial (Leydig) cells that are formed from the 

Mesoderm around the seminiferous tubules. 

- By 8th week, the Leydig cells start secreting Testosterone —the male hormone that influences sexual 

differentiation of genital ducts {{efferent ductules, Epididymis, vas deferens, and seminal vesicles}} and its 

derivative Dihydrotestosterone responsible for formation of {{penis, scrotum, and prostrate}}. 

# The fetal testis DOES produce Testosterone, and it is important in the differentiation of the internal & 

external genitalia.  
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⃝ The Decent of the Testis 

Remember that the kidneys ascend. 

 

#### The descending of the testis depends on androgens. If there was a deficiency in androgens Testes 

may fail to descend into the scrotum. 

 

** Gubernaculum:  

* A mesenchymal band/ ligament - is formed from the Mesonephros remnants. 

* It extends from lower pole of the testis to bottom of the scrotum -through the inguinal canal-. Due to 

relative shortening (does not grow in proportion to the growth of the body wall)  of Gubernaculum, the testis 

progressively assumes a lower position. 

** Processus Vaginalis = Vaginal Process:  

* A sac of peritoneum that extends from the abdominal wall into the inguinal canal and scrotum,, ventral 

to the testis 

* As the testis descends into the scrotum, it invaginates Processus Vaginalis from behind. The part of 

Processus Vaginalis that covers the testis is now known as Tunica Vaginalis {{parietal and visceral layers}}. 
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* Once the descent of testis is completed, the part of Processus Vaginalis between the testis and the deep 

inguinal ring is obliterated forming a thread خيط named Vestigue or remnant of Processus Vaginalis. 

* If the Processus Vaginalis fails to obliterate and remains open, the loops of intestine may herniate 

through it (the Processus Vaginalis) into the scrotum causing Congenital indirect inguinal hernia خلقيا   . 

The patient will be born with congenital indirect inguinal hernia. 

* Indirect inguinal hernia can be congenital or acquired. Acquired if it has happened at old age because 

of persistent cough the intestines can descend through the congenital {{the remnants}} or acquired 

processus Vaginalis. 

* Hydrocele is accumulation of fluid in the peritoneal sac within the scrotum. It occurs due to 

incomplete obliteration of the processus Vaginalis providing a tiny communication between the 

peritoneal cavity and tunica Vaginalis, which permits the escape of fluid but not entry of intestine into 

the sac. 

 

⃝ Congenital abnormalities related to the Testis 

** 1 Cryptorchidism (undescended testis) 

It is a clinical condition in which one or both the testes may fail to descend into the scrotum. The testes 

may become arrested at any point during their journey from upper lumbar region of abdominal cavity to 

the scrotum {{Lumbar region of abdomen, at deep inguinal ring, within inguinal canal, at superficial inguinal ring}}. 

** Clinical significance of cryptorchidism >> 

* In the un-descended testes the spermatogenesis is impaired {due to higher abdominal temperature}. In 

bilateral cryptorchidism the individual is sterile. This may lead to testes atrophy. 

* The un-descended testes are more likely to develop malignancy. 

# Note,  

# For these reasons, it is necessary to position the testes surgically within the scrotum. 

## Retractile tests = بتتركها بترجع لفوق  ,لتسحبها لتحت بتنز  , after the surgical mobilization of the testis into the 

scrotum, it re-ascends again. In this case it must be fixed to the scrotal floor, to prevent the malignancy & 

impaired spermatogenesis.  

** 2 Ectopic testes - Maldescend testes 

Result when they deviate from the usual path of descent and they may come to lie in the lower 

abdominal wall, the medial aspect of the thigh, the base of the penis, the perineum, or other unusual 

places.  
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** 3 Congenital indirect inguinal hernia -Was explained before, 

Cryptorchidism is often associated with a congenital hernia on the affected side. 

 

** 4 Hydrocele -Was explained before,  
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