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CHAPTER 3

EMBRYOLOGY OF UTERUS

Mehmet AK

How the female reproductive system develops 
embryologically?
Human female reproductive system develops a very detailed process. Repro-

ductive tissues are examined in 3 parts including gonads, reproductive ducts, and 
external genitalia. The female reproductive system is embryologically derived from 
four origins: mesoderm, primordial germ cells, coelomic epithelium and mesen-
chym. The uterus forms during Mullerian organogenesis accompanied by the de-
velopment of the upper third of the vagina, the cervix, and bilateral tuba uterina. 
Learning the embryology of the female reproductive system facilitates the identifi-
cation of congenital pathologies related to these organs (1,2).

What is paramesonephric duct?
The Mullerian channel is used synonymously with the paramesonepric duct. 

This channel forms the epithelial layer of the reproductive organs including uterus, 
the upper third of the vagina, the cervix, and both fallopian tubes. Paramesonephric 
duct is next to the mesonephric (Wolffian) duct anatomically in early development. 
These ducts also occur initially in male fetus but later degenerate. Before these two 
channels stemmed from the coelomic epithelium they derived from an epithelium 
at the anterior end of the mullerian epithelial tube.This tube is covered by mesen-
chymal cells. Mullerian ducts are formed as an epithelial tube, mesenchymal cells, 
and coelomic epithelial cells (3,4).

Where does the uterus develop?
Until the fifth and sixth week of fetal life, the genital system is not evident. Ini-

tially there are two pairs of genital channels: the mesonephric (Wolffian channel) 
and the paramesonephric (Mullerian channel). In females, in the absence of the 
anti Mullerian hormone (AMH) and the SRY gene, Wolffian channel regresses and 
the Mullerian channels become more pronounced. The upper third of the vagina, 
the cervix, fallopian tubes, and the uterus derive from the paramesonephric ducts. 
During the 7th week, paired paramesonephric ducts are caused by focal invagations 
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What is Mayer Rokitansky Kuster Hauser Syndrome?
Mayer Rokitansky Kuster Hauser syndrome has a prevalence of 1 in 4000 to 

5000 births and is one of the most frequent Mullerian abnormalities. It is occur due 
to microdeletion at 17q12. Uterine and vaginal agenesis or hypoplasia and kidney 
and bone abnormalities are seen frequently. Since patients usually have normal 
secondary sexual characteristics, treatment is given for primary amenorrhea. Treat-
ment of vaginal aplasia is to create neo-vagina (17,18). Studies demonstrated that 
uterine anomalies do not affect clinical pregnancy or live birth rates. Nevertheless 
they increase the risk of preterm birth. Pregnancy results are poor especially in the 
presence of arcuate uterus (19,20).

References
1. Kobayashi A,Behringer RR, Developmental genetics of the female reproductive tract in mam-

mals. Nature reviews. Genetics. 2003 Dec; (PubMed PMID: 14631357)
2. WITSCHI E, Embryology of the uterus: normal and experimental. Annals of the New York Acad-

emy of Sciences. 1959 Jan 9; (PubMed PMID: 13845458)
3. Robbins JB,Broadwell C,Chow LC,Parry JP,Sadowski EA, Müllerian duct anomalies: embryo-

logical development, classification, and MRI assessment. Journal of magnetic resonance imaging: 
JMRI. 2015 Jan; (PubMed PMID: 25288098)

4. Guioli S,Sekido R,Lovell-Badge R, The origin of the Mullerian duct in chick and mouse. Devel-
opmental biology. 2007 Feb 15; (PubMed PMID: 17070514)

5. Warne GL,Kanumakala S, Molecular endocrinology of sex differentiation. Seminars in reproduc-
tive medicine. 2002 Aug; (PubMed PMID: 12428197)

6. Chaudhry SR,Chaudhry K, Anatomy, Abdomen and Pelvis, Uterus Round Ligament 2019 Jan; 
(PubMed PMID: 29763145)

7. Roly ZY,Backhouse B,Cutting A,Tan TY,Sinclair AH,Ayers KL, Major AT,Smith CA, The cell 
biology and molecular genetics of Müllerian duct development. Wiley interdisciplinary reviews.
Developmental biology. 2018 May;(PubMed PMID: 29350886)

8. de Ziegler D,Pirtea P,Galliano D,Cicinelli E,Meldrum D, Optimal uterine anatomy and physiol-
ogy necessary for normal implantation and placentation. Fertility and sterility. 2016 Apr; (Pub-
Med PMID: 26926252)

9. Chandler TM,Machan LS,Cooperberg PL,Harris AC,Chang SD, Mullerian duct anomalies: from 
diagnosis to intervention. The British journal of radiology. 2009 Dec; (PubMed PMID: 19433480)

10. Thomas DF, The embryology of persistent cloaca and urogenital sinus malformations. Asian jour-
nal of andrology. 2019 Jul 19; (PubMed PMID: 31322137)

11. Hegar K. Anatomical investigations on the nullipara uterus with special consideration of isthmus 
(Anatomische Untersuchungen am nullipara Uterus mit besonderer Berücksichtigung der Isth-
mus). (1908) Beitraae zur Geburtsh. u. Gynak., vol. 13, 1908.

12. Robboy, S.J., Kurita, T., Baskin, L., Cunha, G.R., 2017. New insights insights into human female 
reproductive tract development. Differentiation 97, 9–22

13. Cunha, G.R., T, K., Cao, M., Shen, J., Robboy, S., L, B., 2017b. Molecular mechanisms of devel-
opment of the human fetal female reproductive tract. Differentiaiton 97, 54–72

14. Cooke, P.S., Spencer, T.E., Bartol, F.F., Hayashi, K., 2013. Uterine glands: development, function 
and experimental model systems. Mol. Hum. Reprod. 19, 547–558.



The ART of Understanding ENDOMETRIUM 19

15. Du, H., Taylor, H.S., 2015. The role of hox genes in female reproductive tract development, adult 
function, and fertility. Cold Spring Harb. Perspect. Med. 6, a023002.

16. Shelton DN, Fornalik H, Neff T, Park SY, Bender D, DeGeest K, Liu X, Xie W, Meyerholz DK, 
Engelhardt JF & Goodheart MJ. (2012). The role of LEF1 in endometrial gland formation and 
carcinogenesis.PLoS ONE , 7, e40312. PMID: 22792274 DOI.

17. Troiano RN,McCarthy SM, Mullerian duct anomalies: imaging and clinical issues. Radiology. 
2004 Oct; (PubMed PMID: 15317956)

18. Morcel K Camborieux The Warrior D, Mayer-Rokitansky-Kuster-Hauser (MRKH) syndrome. 
Orphanet Journal of Rare diseases.14 March 2007;  (PubMed PMID: 17359527)

19.  Nanjappa MK, Mesa AM, Medrano TI, Jefferson WN, DeMayo FJ, Williams CJ, Lydon JP, Levin 
ER & Cooke PS. (2019). The histone methyltransferase EZH2 is required for normal uterine de-
velopment and function in mice. Biol. Reprod. PMID: 31201420 DOI.

20. Prior M, Richardson A, Asif S, Polanski L, Parris-Larkin M, Chandler J, Fogg L, Jassal P, 
Thornton JG & Raine-Fenning NJ. (2018). Outcome of assisted reproduction in women with 
congenital uterine anomalies: a prospective observational study. Ultrasound Obstet Gynecol , 

51, 110-117.


