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Mullerian agenesis, a congenital malformation of the genital tract is the second most common
cause of primary amenorrhea. Its etiology is poorly understood but it may be associated with renal,
skeletal, and other abnormalities. The diagnosis is often made either radiologically or laparoscopi-
cally in patients in whom hormonal and karyotypic investigations for primary amenorrhea are
normal. Two-dimensional ultrasound is not a reliable method of diagnosis, as exemplified by the
two cases presented in this review; however, three-dimensional ultrasound may be a more sensi-
tive diagnostic tool. The management is varied, but we conclude that the treatment of choice
should be a nonsurgical approach aimed at creating a neovagina. Because of the implications for
reproduction, these patients require psychological support, which should be offered as part of
therapy.

Target audience: Gynecologists and Family Physicians

Learning objectives: After completion of this article, the reader will be able to describe the patho-
physiology and clinical presentation of millerian agenesis and to list the other abnormalities associated
with this condition and to outline potential treatment options for a patient with mdllerian agenesis.

The true prevalence of congenital uterine anomdiagnosing this condition. We report two cases of
lies in the general population is unknown."Nawian millerian agenesis presenting with primary and pre-
agenesis, a congenital malformation of the genitslimed secondary amenorrhea in which the diagnosis
tract, is a common cause of primary amenorrhe@as made at laparoscopy after normal two-dimen-
second only to gonadal dysgenesis (1). The diagnosignal pelvic ultrasound scans.
is often made by endoscopy or radiology in women
who present with primary amenorrhea, but whose
hormone profiles and chromosome analysis are nor-
mal. Until recently, the use of two-dimensional CASE REPORTS
sonography was a key to diagnosis. This may, how-The first patient was a 17-year-old nullipara pre-
ever, be misleading. The use of three-dimensionginting with 6 months of presumed secondary amen-
ultrasonography or magnetic resonance imaging C8fthea and apareunia. Allegedly, menarche occurred
provide a noninvasive and more accurate means Qf o age of 15 years followed by regular monthly
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width. No cervix was felt. Rectal examination could Etiology
not reveal any uterus. Two-dimensional abdominal.l_he atioloav of nillerian agenesis is unknown
ultrasound showed a juvenile uterus and normal ova; gy 9 . L oL

ries. Serum hormone levels were normal and hipe fetal gonad has the potential to differentiate into

. Bither a testis or an ovary (8). The critical factor that
karyotype was 46,XX. At laparoscopy, the Ioaltlen}‘;ﬁignals the bipotential gonad to develop into a testis

was found to have normal ovaries and fallopia ,
tubes, but only rudimentary Harian tissue on both Is a gene called the H-Y antigen, Io_cated on the short
| arm of chromosome Y. The Sertoli cells of the fetal

lateral pelvic sidewalls at the brim. . -
The second patient was a 20-year-old who prgé)stls produce a substance known as aritienian

sented with primary amenorrhea and associated r _rma?e_(alsohkg_?wn as bmmt rlan-lngl]bl';ung factorth
ular monthly lower abdominal and lower back paing _mdierian-inhibiting su s_ance) at causes the
ullerian structures to regreds utero, so that in the

of 1 year’s duration. She was phenotypically femal@ ; i the f o | I ital
with normally developed secondary sexual charactdf-€Sence of testis, the female internal genital struc-

istics and external genitalia (she was virgo intacta}!"®S ‘r’]"i” nokt)deg/el%p (9). This regr(-E\)ssion gfoces?' Is
Her hormonal profile was normal and the karyotypE'oUgnt to be by basement membrane disruption,
was 46,XX. Two-dimensional abdominal ultrasounfgerganization of epithelial cells and movement into
scan showed a prepubescent uterus and ovaries/t§f mesenchyme (10). For the male embryonic inter-
normal size. At laparoscopy, she was found to haV& genital structures to differentiate into epididymis,
an absent vagina and uterus, but rudiments 6F myaS deferens, seminal vesicles, and ejaculatory ducts,

lerian tissues located over the pelvic brim on botgStosterone needs to be present, and unless the fetus
sides. Is exposed to androgens, the external genitalia will

develop as that in phenotypic women.
Anti-mullerian hormone molecule is a glycoprotein
DISCUSSION that is translated from two different mRNA tran-

] _scripts (11). The difference between the two tran-
~ The syndrome of congenital absence of the vagiRgripts is that one of them has a greater degree of
in association with an abnormal or absent uterus Wa8lyadenylation at its '3end. The longer mRNA is
first characterized by Mayer (2), Rokitansky (3)most abundant in embryonic testis and it decreases
Kuster (4), and Hauser and Schreiner (5). In thigier pirth (11). The shorter mRNA is found in the
syndrome, the ovaries are usually normal, althoughgbstnatal period, when its action is largely unknown
is not uncommonly associated with renal and/or skelt 1) There are several theories about the difference
etal anomalies. The syndrome has frequently begnihe translation of the two mRNA transcripts. One
referred to as the Mayer-Rokitansky-#ter-Hauser of these suggests that the prenatal mRNA, which is
syndrome. , ‘the highly polyadenylated transcript, is more stable

Mullerian anomalies are grouped as class 1 genitglq |ess likely to undergo degradation, so it is trans-

abnormalities according to the recommendations plieq more efficiently into peptide than the postnatal
the American Fertility Society (6) for genital tractiy.n, (11).

abnormalities. This class further is subdivided into The biological activity of anti-rillerian hormone

tW?I ty?(esf: éA‘ WIhiCh is charﬁctﬁ{iz_ed t()jy a sym(rjnetr'ig in the carboxy terminus, but to be active and cause
cal lack of development in the fierian ducts and B, jierian duct regression it has to be processed pro-

ir; W_Ir_“Ch tg? Ialck of dev_elogmer;\t is a.s’ymmztricqgolytically (12). In the male fetus, the longer anti-
(7). Type B is also associated with ovarian and rengliyjerian hormone transcript exerts its effects be-

anomalies. tween 8 and 10 weeks of gestation (13), whereas the
shorter anti-nillerian hormone persists for several
years lasting into infancy.
Although the etiology of rillerian agenesis is cur-
The frequency of congenital absence of the vagimently unknown, several hypotheses have been pos-
and uterus is not entirely clear, although reportddlated for the underlying mechanism. The first is an
incidences vary from 1 in 4,000 to 5,000 femalactivating mutation of either the gene for the anti-
births to 1 in 20,000 hospital admissions. In womemullerian hormone or the gene for the anti-thedan
presenting with primary amenorrhea, the disorder fl@rmone receptor, resulting in the inappropriate pro-
fairly common, second only to gonadal dysgenesis daction of anti-nillerian hormone or the receptor
a cause (1). which then acts as if it was bound to the hormone. A

Incidence
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genetic female fetus exposed to antiffatian hor- main clinical features of the Mayer-Rokitansky-
monein uteroduring embryogenesis at a time wheilster-Hauser syndrome are summarized in Table 1
the milerian structures are sensitive to anti{18).
mullerian hormone action might develop ftarian In our first case, the patient presented with pre-
duct regression. sumed secondary amenorrhea. Although she claimed
The human anti-ifllerian hormone receptor geneto have had regular menses, at examination under
has recently been cloned (14). The receptor geneaisesthesia, she was found to have an almost nonex-
localized in band gq13 on chromosome 12. The receigtent vagina (1.5 cm in length). Regular menstrua-
tor is similar to the transforming growth factor betation was, therefore, impossible in her case. That she
type Il receptor and is expressed in Sertoli cells artbclined vaginal examinations and transvaginal ul-
the mesenchyme surrounding the fetal'llenian trasound scans on different occasions may illustrate
ducts. that she was suspicious of the nature of her problem.
Although no activating mutations of the antiWhether this was influenced by family history, cul-
mullerian hormone (AMH) receptor gene have beeture, or religion is uncertain. There are, however,
reported, inactivating mutations of the AMH receptocertain cultures where amenorrhea is socially unac-
gene have been associated with persisteiiteman ceptable, and such patients, therefore, may run the
duct syndrome (15). Persistent lewian syndrome is risk of being socially rejected if they admit to the
a disorder in which normally virilized males retairexistence of the problem.
remnants of milerian structures; in half of them,
AMH serum levels and the gene itself are normal,
which suggests some type of hormone resistance iThis is often made after radiological (ultrasound or
the target organ; this resistance is most likely becausiRl) or endoscopic examination. General physical
of mutation in the gene for the AMH receptor (14)examination commonly reveals a normal phenotypic
woman with well-developed secondary sexual char-
acteristics. However, vaginal examination may either
reveal a short or absent vagina. When examined
The woman with nillerian agenesis has normakectally, findings may be difficult to interpret (as was
external genitalia and normal functioning ovariesiemonstrated in one of our cases). Where the patient
The phenotype, therefore, is normal with normalresents with cyclical abdominal pain, it may be
secondary sexual characteristics. The degree of maécessary to relate this pain with the ovarian cycle.
formation of the organs involved in the MayerSuch pain may be Mittelschmerz or pain from re-
Rokitansky-Kister-Hauser syndrome varies. The fakained menstruation in the rudimentary uterine horns.
lopian tubes may be normal and the uterus vestigi&lmonthly record of basal body temperature with a
or vice-versa. Vaginal involvement also varies ibiphasic pattern and the timing of the pain will be
extent and degree (16). In approximately one third dielpful. Weekly serum progesterone assays can also
cases, there are associated renal abnormalities shehused to document ovulation and the timing of the
as renal agenesis, malrotations, or ectopic kidnegain. The karyotype is always 46,XX.
(17). Spinal abnormalities such as asymmetric, fusedlhe main differential diagnosis of erian agen-
or wedged vertebrae, or skeletal abnormalities suehis is testicular feminization syndrome. The karyo-
as absent digits, syndactyly, or hypoplasia of thgpe in this condition is, however, 46,XY. In addi-
thenar eminence may also occur. The condition otien, the hormone profile in fiierian agenesis will
curs in women with normal 46,XX karyotypes. A
strong familial element has been recorded (16).
Millerian agenesis is usually diagnosed at pubertysLE 1  Principal clinical features of the Mayer-
because of primary amenorrhea. If endometrial tissBekitansky-Kister-Hauser syndrome
is present in the rudimentary uterine horns, the pBsmary amenorrhea associated with congenital absence of the
tient may present with primary amenorrhea associ~agina
ated with cyclical lower abdominal pain. Secondar§fXX karyotype
. . Yariable uterine development
sexual characteristics develop normally and ovarigl, i ovarian function and normal ovulation
function after the menarche as assessed by horm@agnal female breast development, body proportions, and body
assay and basal body temperature fluctuation is norhair
mal also. Some patients describe Cyc|ica| breast alreauent gssociation of renal, skeletal, and other congenital
mood alterations compatible with ovulation. The 2nomalies

Diagnosis

Clinical Presentation
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be typically that of a woman. Failure to obtain doth occasions, whereas in the second case, on
karyotype, therefore, may miss the diagnosis of tesansabdominal ultrasound again showed a prepubes
ticular feminization syndrome with the resultant reeent uterus. However, when diagnostic laparoscopy
tention of testes that could become malignant latervwas done, there was, in fact, no uterus in the pelvis.
life (19).

Urinary tract abnormalities must be excluded be-
cause they may be associated witfillenian agene- Treatment is usually delayed until the patient is
sis. This should be done by ultrasound scan, MRkady to start sexual activity, even when the diagno-
CT scan, or intravenous urogram. The presence osia is made during adolescence (27). It may be either
single kidney may influence the means of creatingsrgical or nonsurgical, but the chosen method needs
neovagina (20, 21). Approximately 10 percent ab be individualized depending on the patient's
patients with millerian agenesis have anomalies afieeds, motivation, and the options available.
the urinary tract (19), 3 to 5 percent have anomaliesNonsurgical. The most commonly used nonsurgi-
involving the vertebral column (19) and very rarelyal procedure is Frank’s dilator method. This method
serious defects in the bones of the extremities. Raas first described in the 1930s and has since been
diological studies to exclude such skeletal anomaliggdely used. The procedure involves the application
may be indicated. of progressively increasing sizes of vaginal dilators,

In evaluating patients with suspected’llatian from 1.3 cm in diameter and 10 to 12 cm in length to
agenesis, the first investigation should be pelvic artd5 cm in diameter and 10 to 12 cm in length. The
renal tract ultrasonography because of it simplicityatients start with the smallest dilator and apply
and low cost. If the ultrasonographic findings arpressure to the vaginal dimple for periods of 20
indeterminate or incomplete, an MRI should be peminutes three times a day. The dilators of increasing
formed, as the information is much more precisgizes are then gradually introduced until the largest
(22). Until recently, laparoscopy was considered nedilator has been used for 1 month. Sexual intercourse
essary for the definitive diagnosis of this conditionay then be attempted (28). The whole process usu-
because failure of ultrasonography to clearly identifglly takes from 6 to 8 weeks. The success rate as
the uterus or Milerian rudiments or ovaries does notlefined by normal sexual function is 76 percent (28).
necessarily imply their absence. Laparoscopy, on thdn 1981, Ingram (29) described a variation of the
other hand, will define the precise anatomical locdrank’s dilator method. The Frank’'s method had the
tion and abnormalities of the uterus and the ovariedisadvantages of being very tiring and causing finger
Several studies (22, 23) have suggested that MRlaad hand fatigue. Ingram designed a bicycle stool
advantageous to laparoscopy in diagnosindenian that enabled the application of constant perineal pres-
agenesis because it is noninvasive. It also may be lssse to special dilators. The dilator is placed under-
expensive inasmuch as hospitalization and anesthas@amth the patient’s clothing and held in place by
are not necessary. Compared with ultrasonograplaghletic compression shorts. The patient then sits on
MRI gives equally good images of superficial anthe stool for variable periods of time for a total of up
deep planes, and unlike ultrasound, the images @oe2 hours a day. Some degree of discomfort is
not affected by the patient’s size (24). The disadvanecessary to develop the vaginal barrel effectively.
tages of an MRI include cost and discomfort, esp&he aim of this procedure is to lengthen the vaginal
cially because the procedure lasts longer and requieal first and then increase its width. Some clini-
immobility and magnetic insulation. cians use estrogen creams in conjunction with the

Three-dimensional ultrasonography, which has rdilators to give the neovagina a normal vaginal epi-
cently been introduced into clinical practice, alsthelial character. Today, this approach is preferred to
provides accurate diagnosis of congenital uterirsairgery.
anomalies (25). The technique is noninvasive, pro-Surgical. The most commonly used surgical
vides quantitative information, and can reconstructraethod to correct the inadequate vagina is the Abbe-
three-dimensional view of the pelvic organs, whicMcindoe technique, described by Mclndoe in the
hitherto was impossible with traditional two-1950s (30). It involves the construction of a vaginal
dimensional techniques (26). The disadvantage davity at the site of the vaginal dimple by making an
that the technique is currently confined to a fewl-shaped incision in the space between the urethral
specialized centers. opening and the posterior fourchette. The fascial

In our first case, the patient had two transabdomplane is then separated and the neovagina epithelial-
nal ultrasound scans that showed a juvenile uterusiaed with a skin graft obtained from the gluteal

Treatment
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region. The most important aspect of the procedure & Mayer. Uber Verdoppelungen des Uterus und ihre Arten,

H ; ; ; nebst Bemerkungen Uber Hasenscharte und Wolfsrachen.
the continuous prolonged dilatation of the vaginal J Chir Auger 1829:-13:525564,

CaVity during hea”ng_to_ preve_nt contracture of the& Rokitansky. L"Jbgr die sogenannten Verdoppelungen des
opening (30), and this is achieved by a form or a Uterus. Med Jb Ost Staat 1838:26:39-77.
stent, that Staym situfor 7 to 10 days after surgery. 4. Kuster H. Uterus bipartitus solidus rudimentarius cum vagina
; solida. Z Geburtschilfe Gynaekol 1910;67:692-718.
After .that.’ the form is replaced by a new c_)ne th.a%. Hauser GA, Shreiner WE. Das Mayer-Rokitansky-Kister Syn-
staysin situ for another 6 weeks except during uri- — grom. Schweiz Med Wochenschr 1961;91:381-384.
nation, defecation, and routine cleaning. After 6. The American Fertility Society classifications of adnexal ad-
weeks. the form is onIy used at night for the next 12 hesions, distal tube occlusion, tubal occlusion secondary to
' . . tubal ligation, tubal pregnancies, mullerian anomalies, and
months (30). The form is then used only occasionally i . terine adhesions. Fertil Steril 1988:49:944-955.
until coitus occeurs. The art|f|C|§1I _vaglnal acquires they. strubbe EH, Willemsen WN, Lemmens JA et al. Mayer-
same physiological characteristics as the normal va- Rokitansky-Kiister-Hauser syndrome. Distinction between
i i i ifi i. two forms based on excretory urography, sonographic, and
?f:n? The-?l,:aﬂ WI-I1!- actquwe Sél’atlflzd stquamfouls ep! laparoscopic findings. AJR 1993;160:331-334.
elium wi CO_I’nI Ica IOI_’] an pr(_) uction ot glyco- 8. Gustafson M, Donahoe P. Miillerian-inhibiting substance: Crit-
gen that varies cyclically with the estrogen ical roles in sexual differentiation. In: Wachtels S, ed. Molec-

production of the ovary similar to normal vaginal ular Genetics of Sex Determination. San Diego: Academic
tissue (28) Press, 1994, pp 457-502.

> . .. 9. Josso N, Imbeaud S, Picard J et al. The gene for anti-muillerian
Modifications of the Mcindoe procedure use dif- hormone. In: Wachtel S, ed. Molecular Genetics of Sex De-

ferent materials such as human amnion, peritoneum, termination. San Diego: Academic Press, 1994, pp 439-455.
Segments of C0|on’ graci”s or rectus abdominis mug: MacLaughlin D, Levin R, Catlin E et al. Identification of mdl-

; ; lerian-inhibiting substance specific binding in human cell
cles, myocutaneous flaps, and synthetic materials to lines. Horm Metab Res 1992.24-570-575.

replace the skin graft (31)- 11. Lee M, Cate R, Donahoe P et al. Developmentally regulated
. S . . p y reg

The Vecchietti operation is a mixture of the surgi- polyadenylation of two discrete messenger ribonucleic acids
cal and nonsurgical methods of creating a neovagina. LCI?n;igffia” inhibiting substance. Endocrinology 1992;130:
It has been performed_ frequently In Europe over _thl . MacLauéhIin D, Hudson P, Graciano A et al. Miillerian duct
IaSt.ZO years (27). It involves the use of a _tractlon regression and antiproliferative bioactivities of mullerian inhib-
device that is connected to two threads, which pass iting substance reside in its carboxy-terminal domain. Endo-
through the abdominal wall and the potential neq. @058 W 000 icon M etal. Variants of the
Vagma_l Sp_ace and a_re Conneci[ed tO- an acryllc 0||\./é°'_ anti-mullerian h‘ormone gen’e in a compound heterozygote
The _0||Ve IS p|aC(_9d n the. vaginal dimple, Whe_r_e It with the persistent miillerian duct syndrome and his family.
applies progressive continuous pressure. Initially, Hum Genet 1992;90:389-394.

i 14. Imbeaud S, Faure E, Lamarre | et al. Insensitivity to anti-
this _p_rocgdure was perfo_rmed at Iaparotomy, but é‘ mdllerian hormone receptor. Mol Cell Endocrinol 1994;100:
modification of the operation has been proposed us- 59 34

ing laparoscopy. Perforations of the bladder and refs. Meyers-Wallen V, Lee M, Manganaro T et al. Miillerian inhib-

tum with this modification have been minimized. iting substance is present in embryonic testes of dogs with
persistent mullerian duct syndrome. Biol Reprod 1993;48:
Psychotherapy 1410-1418.

. . . 16. Ramsey EM. Malformations of the female genital tract. In: Fox
Itis very important to manage psychological symp- H, ed. Haines and Taylor Obstetrical and Gynaecological Pa-
toms in women with milerian agenesis_ A young thology, 3rd ed. London: Churchill Livingstone 1987:51-55.

: : . Jones K. Rokitansky sequence. In: Schafler A, ed. Smith’s

Womar.] Wh_O dISC.OVGI’S that she has a Congemtal mé? Recognizable Patterns of Human Malformation, 4th ed. Phil-
formation involving her reproductive organs may agelphia: WB Saunders, 1988, pp 570-571.

develop extreme anxiety about her femininity and . Griffin JE, Edwards C, Madden JD et al. Congenital absence

distortion of her physical image that can affect her of the vagina. The Mayer-Rokitansky-Kulster-Hauser syn-

. . drome. Ann Intern Med 1976;85:224-236.

Self—eSte,em' Itis recomm_ended that the patlent al&g Jones HW, Andrews MC. Surgery for congenital anomalies of

her family attend counseling throughout treatment. the uterus and vagina and for infertility. In: Ridley JH, ed.

The psychological adjustment and general attitude Gynecologic Surgery. Errors, Safeguards, and Salvage. Balti-
are also very important in deciding what procedurg more Williams & Wilkins, 1974, pp 202-203.

. Bryan AL, Nigro JA, Counseller VS. One hundred cases of
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88:79-86.
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SURVEY ALERT

1998 Practice Guidelines for the Management of Patients Undergoing
Spinal or Epidural Anesthesia in Association With Use of Perioperative Low
Molecular Weight Heparin

In 1997, the Food and Drug Administration (FDA) issued a public health advisory and requésted

manufacturers of low molecular weight heparin (LMWH) to include in their label a black-box warr
of the complication of spinal hematoma. The FDA approached the American Society of Reg
Anesthesia (ASRA) for assistance in developing practice guidelines. In response, the ASRA con
a consensus conference on Neuraxial Block and Anticoagulation on May 2, 1998. A supplem
Regional Anesthesia and Pain Medicifi®©98;23(Suppl 2)) includes 10 articles relating to the subje
of anticoagulation and neuroaxial block particularly as it relates to the use of: low molecular w
heparin, oral anticoagulants, antiplatelet agents, fibrinolytics/thrombolytics, standard heparin
recommendations of monitoring adverse drug events. Regional anesthesia can be administered s
patients receiving LMWH prophylaxis, if the following guidelines are considered:

1. Monitoring of anti-Xa level is not recommended because anti-Xa is not predictive of the rig
bleeding.

2. A combination of antiplatelet or anticoagulant medication administered in combination
LMWH may increase the risk of spinal hematoma.

3. Patients on preoperative LMWH can be assumed to have altered coagulation. A single d
spinal anesthetic may be the safest neuroaxial technique in patients receiving preope
LMWH. In these patients, neuroaxial technique should occur at least 10 to 12 hours afteg
LMWH dose. Whereas patients receiving higher doses of LMWH (e.g., 1 mg/kg of enoxaf
twice daily) will require longer delays (24 hours). Neuroaxial techniques should be avoide
patients administered a dose of LMWH 2 hours preoperatively.

4. Patients with postoperative initiation of LMWH thrombophylaxis may safely undergo single-d
continuous catheter technique. It is recommended that in-dwelling catheters be removed bef
initiation of LMWH thrombophylaxis.

The ASRA believes that it is impossible to devise guidelines that will completely eliminate the
of spinal hematoma. It is strongly recommended that all obstetrician/gynecologists become cony
with their anesthesiologists of these recommendations.

RECOMMENDED READING

Regional Anesthesia and Pain Medicine. 1998;23:Nov/Dec issue.
Casele HL, Laifer SA, Woelkers DA et al. Changes in the pharmacokinetics of the low-molec
weight heparin enoxaparin sodium during pregnancy. Am J Obstet Gynecol 1999;181:1113-11
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