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Role of MRI in pre-operative evaluation of obstructing reproductive
tract anomalies in young girls presenting with hematometrocolpos
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Objective: To study the role of MRI in pre-
operative evaluation of obstructing congenital
uterine and vaginal anomalies in adolescent girls
presenting with hematometrocolpos.
Methodology: This study was conducted in
Radiology department, Holy family Hospital,
Rawalpindi. The study included 15 adolescent
female patients presenting to Radiology
department with clinical of sonographic suspicion
of hematocolpos or hematometra.

Results: Out of the 15 patients, 6(40%) had
imperforate hymen, 5(33.3%) distal vaginal
atresia, 3(20%) transverse vaginal septum and
one (6.6%) had cervico-vaginal agenesis. All
(100%) had hematometra while hematocolpos

was seen in 14(93.3%) patients. Three(20%)
patients had hematosalpinx and endometriotic
cysts. MRI findings were correlated with surgical
findings giving MRI a sensitivity, specificity and
accuracy of 100%.

Conclusion: Congenital obstructive anomalies of
uterus and vaginal were diagnosed accurately
with MRI. It is the investigation of choice in
determining the accurate pre-operative level of
obstruction and associated uterine anomalies.
(Rawal Med J 202;45:148-153).

Keywords: Magnetic Resonance Imaging (MRI),
imperforate hymen, vaginal atresia, vaginal
septum, cervical agenesis.

INTRODUCTION

Congenital obstructive anomalies of uterus and
vagina have a varying clinical presentation and can
occur at multiple levels." Congenital anomalies of
uterus and vagina have a prevalence of 0.3 to 10%.™’
The incidence of obstructive reproductive tract
anomalies ranges from 0.1%-3.8%." Female
reproductive tract obstruction can result in blood
accumulating in endometrial and vaginal cavities
referred to as hematometra and hematocolpos,
respectively. Hematometrocolpos is a rare anomaly
of pediatric and adolescent females with atypical
presentation like constipation, cyclical lower
abdominal pain and urinary retention in setting of
primary amenorrhea.’ Congenital causes of female
genital tract obstruction are imperforate hymen,
vaginal atresia, transverse vaginal septum, cervico-
vaginal atresia and acquired vaginal stenosis.’
Uterus, cervix, fallopian tubes and upper two thirds
of vagina embryologically arise from paired
Mullerian ducts and lower one third of vagina
including the hymen arises from urogenital sinus.’
Ovarian development on the other hand is not
related to Mullerian ducts and is therefore spared in

148

congenital genital tract outflow anomalies.” If
untreated, obstructing reproductive tract anomalies
can result in hematosalpinx and recurrent
endometriosis. Thus correct and timely diagnosis is
crucial to avoid these complications.’

Failure of canalization of urogenital sinus results in
imperforate hymen accounting for 0.1% cases of
hematocolpos presenting at puberty.”"""" It usually
presents at puberty with amenorrhea and cyclical
pain.”” Transverse vaginal septum is a rare
obstructive reproductive tract anomaly and has a
reported incidence of 2 in 100,000 female live
births. " It is commonly seen in upper vagina but can
occur at any level in vagina.” Thickness of these
septa varies but usually are < 1 cm thick with more
thick septa commonly occurring near the cervix."”
Vaginal atresia can result in utero vaginal outflow
obstruction. *"” It is a condition in which the lower
one third of vagina fails to form and is replaced by
fibrous tissue.*

MRI, due to its multiplanar multisequential
capabilities, large FOV (field of view), soft tissue
contrast, and lack of ionizing radiation, remains the
preferred investigation of choice in pre-operative
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evaluation of congenital obstructive genital tract
anomalies. The aim of this study was to study the
role of MRI in pre-operative evaluation of
obstructing congenital uterine and vaginal
anomalies in young girls presenting with
hematocolpos and/or hematometra.

METHODOLOGY

This study was conducted in department of
Radiology, Holy Family Hospital, Rawalpindi after
its approval from the ethical committee of Rawalpindi
Medical University. It included 15 adolescent females
with suspicion of obstructive uterine or vaginal
anomalies on colposcopic examination and
ultrasonography presenting to us over a period of one
year from October 2017 to September 2018. An
informed consent was taken from all patients.

Their medical record evaluated. All patients had an
MRI examination of pelvis in 1.5T GE machine.
Fast spin echo (FSE) sagittal TIWI and fat
suppressed T2WI images of pelvis was obtained
followed by fast spin echo (FSE) T2WI and fat

Table. MRI and Colposcopic findings in 15 study patients.

suppressed T2WI coronal and axial T2ZWI of pelvis.
Finally axial and coronal T2WI of abdomen were
taken to evaluate the kidneys. MRI scans were
evaluated to look for the detailed anatomy of
reproductive tract, congenital anatomical
variations, signal intensities of collections either in
vaginal and uterine cavities, ovaries and fallopian
tubes. Associated renal anomalies were also
evaluated. Findings of MRI examination were then
correlated with the surgical findings. Follow up
ultrasound was done in all patients.

RESULTS

The study had 15 adolescent females with mean age
of 14.2+1.5 years. Presenting complaint was
primary amenorrhea in 11 patients, cyclical lower
abdominal pain in 2 patients and lower abdominal
pain with hypogastric mass in 2 patients. Out of the
15 patients, 6 (40%) had imperforate hymen,
5(33.3%) had vaginal atresia, 3(20%) had
transverse vaginal septum and 1(6.6%) had cervico
vaginal atresia (Table).

S.N. Signal Signal
MRI findings intensity of | intensity of | Colposcopic findings | Diagnosis [Associated
hematocolpos/[hematocolpos/ anomalies
hematometra | hematometra
on TIWI on T2WI

1. | Unicornuate uterus Hyperintense | Hyperintense | Small introitus with a | Vaginal Malrotated
.Absent right horn. small narrow pouch at | atresia left kidney
Distended left horn and the site where vaginal
upper vagina opening should be
representing present
hematometra and
hematocolpos. Atresia
of distal vagina.

Malrotated left kidney.

2. | Uterine morphology Hyperintense | Hypointense | Inferiorly bulging Imperforate | No
normal. Hematometra imperforate hymen hymen
with Hematocolpos
JImperforate hymen.

3. | Uterine morphology Hyperintense | Hypointense | Transverse inferiorly Transverse | No
normal. bulging vaginal vaginal
Hematometrocolpos. septum septum
Left hematosalpinx. Left
endometriotic cyst.

Distal transverse vaginal
septum
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Centrally interrupted
transverse vaginal
septum in distal vagina

defect.

S.N. Signal Signal
MRI findings intensity of | intensity of | Colposcopic findings | Diagnosis |Associated
hematocolpos/|hematocolpos anomalies
hematometra | hematometra
on TIWI on T2WI

4. | Well defined uterine Hyperintense | Iso to Small introitus with Cervico- No
corpus with hypointense | small vaginal canal vaginal
hematometra. Agenesis and poorly developed | Atresia
of cervix and upper cervix
vagina

5. | Uterine morphology Hyperintense | Iso to Inferiorly bulging Imperforate | No
normal. Hematometra hypointense | imperforate hymen Hymen
with Hematocolpos.

Imperforate hymen.

6. | Uterine morphology Hyperintense | Hypointense | Transverse inferiorly Transverse | No
normal. Hematocolpos. bulging vaginal Vaginal
Hematometra with septum Septum
transverse vaginal
septum in the distal
vagina.

7. | Unicoruate unicollis Hyperintense | Hyperintense | Dimple at the expected | Vaginal No
uterus. Hematocolpos. site of vagina Atresia
Hematometra. Left sided
hematosalpinx. Left
endometriotic cyst.

Hypoplastic distal
vagina.

8. | Uterine morphology Hyperintense | Hyperintense | Inferiorly bulging Imperforate | No
normal. Hematometra imperforate hymen Hymen
with Hematocolpos.

Imperforate hymen.

9. | Uterine morphology is Hyperintense | Hypointense | Shallow depression at | Vaginal No
normal. Hematometra. the anatomical location | Atresia
Bilateral hematosalpinx. of vagina
Bilateral endometriotic
cysts. Atretic vagina.

10. | Uterine morphology is Hypointense | Hyperintense | Inferiorly bulging Imperforate | No
normal. Hematometra. imperforate hymen Hymen
With Hematocolpos.

Imperforate hymen.

11. | Uterine morphology is Hyperintense | Hyperintense | Inferiorly bulging Transverse | No
normal, hematometra transverse vaginal vaginal
with hematocolpos. septum with central septum
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12. | uterine morphology Hypointense | Hyperintense | Inferiorly bulging Imperforate | No
normal. Hematometra. imperforate hymen Hymen
With Hematocolpos.

Imperforate hymen.

13. | Normal uterine Hyperintense | Hyperintense | Small introitus witha | Vaginal No
morphology. small narrow pouch at | Atresia
Hematometra. the site where vaginal
Hematocolpos. Atretic opening should be
distal vagina. present

14. | Normal uterine Hyperintense | Hyperintense | Inferiorly bulging Imperforate | No
morphology. imperforate hymen Hymen
Hematometra.

Hematocolpos.
Imperforate hymen.

15. | Normal uterine Hyperintense | Hyperintense | Dimple at the expected | Vaginal No
morphology. site of vagina Atresia
Hematometra.

Hematocolpos. Vaginal
atresia

All 15(100%) patients had hematometra while
hematocolpos was seen in 14(93.3%) patients.
Three(20%) patients had hematosalpinx and
endometriotic cysts. Hematocolpos,
hematometra and endometriotic cysts showed
variable signal intensities on TIWI and T2WI.
Hematocolpos and hematometra showed T1
hyperintense signal in 13(86.6%) and T1
hypointense signal in 2(13.3%) patients while
4(26.6%) patients showed hypointense signal,
2(13.3%) patients iso-hypointense signal and
7(46.6%) patients showed hyperintense signal T2
weighted images. Ovaries were well
demonstrated in all study patients. Normal uterine
morphology was seen in 13(86.7%) out of 15
study patients while 2(13.3%) patients had
unicornuate uterus with rudimentary horn. In all
patients MRI correctly identified the cause and
level of obstruction on correlation with surgical
findings giving it a sensitivity, specificity and
accuracy of 100%.
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Fig. Hematometrocolpos with imperforate hymen.

All the six patients (40%) with imperforate hymen
had hematocolpos and hematometra with inferiorly
bulging of imperforate hymen well demonstrated
both on MRI as well as colposcopy (Fig 1). All these
patients had normal uterine morphology.

DISCUSSION

At present, no standard classification system exists
for congenital obstructive uterine and vaginal
anomalies. Classification system currently used is
by the American Society of Reproductive
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Medicine.” This is mainly based on uterine
abnormalities. Lower 1/3" of vagina and hymen are
not included in this classification system. Since
obstructive genital tract anomalies occur at different
levels with different embryological origin, correct
diagnosis of level of obstruction is crucial for
management.

Imperforate hymen has a prevalence of 0.1%. MRI
is usually not advised once the diagnosis is made on
colposcopy. MRI however can tell about the lowest
level of bulge and differentiate it from vaginal
atresia and transverse vaginal septum.” In our study,
six patients had imperforate hymen for which they
underwent Hymenectomy and had complete
resolution of obstruction on follow up.

Distal vaginal atresia and transverse vaginal
septum are believed to constitute segmental
vaginal obstruction. A study by Deligeoroglou et al
found that 46% patients had transverse vaginal
septum in upper 1/3*, 40% in middle 1/3" and 14%
in lower 1/3" of vagina.” Some authors consider
distal vaginal atresia as a thick transverse septum
while others consider them as two different
entities. MRI is important in demonstrating the
level and the length of atretic segment and
transverse vaginal septum. In present study, five
(33.3%) patients had distal vaginal atresia and 3
(20%) had transverse vaginal septum. In all these
cases, MRI correctly diagnosed the level and
length of obstruction which correlated with the
surgical findings.

Cervico-vaginal agenesis constitutes vaginal
agenesis along with cervical malformation.
Anomalies of genitourinary tract can occur in
association with it. In present study, one (6.6%)
patient had cervico-vaginal atresia. Colposcopy
showed small atretic vagina and underdeveloped
cervix in this patient. This patient underwent
repeated cervical and vaginal canal dilatation.
According to American Society of Reproductive
Medicine classification, unicornuate uterus falls in
type IIb category.”’ On ultrasound, at times it can be
difficult to demonstrate. MRI is very important in
diagnosis of unicornuate uterus assuming a curved,
elongated morphology having banana like
configuration of external contour of uterus.”
Hematometra is usually seen in the center of
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rudimentary horn. Our results are similar to already
published studies.”*

CONCLUSION

Congenital obstructive reproductive tract anomalies
usually present at puberty and should be diagnosed
early in order to preserve reproductive function and
avoid complications. MRI due to its imaging
advantages and high accuracy is the investigation of
choice in determining the cause and level of
obstruction and associated uterine anomalies.

Author contributions:

Conception and design: Maria Khalig, Riffat Raja, Syed
Muhammad Raza,

Collection and assembly of data: Maria Khaliq, Riffat Raja,
Analysis and interpretation of the data: Syed Muhammad Raza,
Khoala Riaz, Sidra Nadeem.

Drafting of the article: Maria Khaliq, Riffat Raja, Sidra Nadeem.
Critical revision of the article for important intellectual content:
Maria Khalig, Riffat Raja

Statistical expertise: Riffat Raja, Maria Khalig, Syed Muhammad
Raza.

Final approval and guarantor of the article: Riffat Raja
Corresponding author email: Dr. Riffat Raja:
riffat_hassan@hotmail.com

Conflict of Interest: None declared

Rec. Date: Oct 29, 2018 Revision Rec. Date: Nov 20, 2019 Accept

Date: Dec 6, 2019

REFERENCES

1. Johal NS, Bogris S, Mushtaq I. Neonatal imperforate
hymen causing obstruction of the urinary tract. Urology
2009;73:750-1.

2. Chan YY, Jayaprakasan K, Zamora J, Thornton JG,
Roine-Ecnning N, Coomarasamy A.The prevalence of
congenital uterine anomalies in unselected and high risk
populations: a systematic review. Hum Reprod Update
2011;17:761-71.

3. Elumalai G, Chodisetty S, Usen BO, Patel RD. Patent
Ductus Caroticus -Embryological Basis and its Clinical
significance. Elixir Physiol Anat2016;98:42439-42.

4.  Parikh RM, Nakum K, Kadikar GK, Ghokhle AV.
Mullerian anomalies: a cause of primary amenorrhea. Int
JReprod Contracept Obstet Gynecol 2013;2:393-7.

5. Saleh R, Katzenbach G, Espinosa J. Hematometrocolpos
Disguised as Abdominal Pain. ] Emerg Med 2017;53:97-
9.

6. Boruah DK, Yadav RR, Mahanta K, Augustine A, Gogoi
M, Lotha L. MR imaging evaluation of obstructing
vaginal malformations with hematocolpos or
hematometra in adolescent girls: A cross sectional study.
EgyptJ Radiol Nucl Med 2017;48:1187-96.

7. Drews U, Sulak O, Schenck PA. Androgens and the
development of the vagina. Biol Reprod
2002;67:1353-9.

8. Arnold KC, Thai TC, Craig LB. Uterine Didelphys with

Rawal Medical Journal: Vol. 45. No. 1, Jan.-Mar. 2020



Role of MRI in pre-operative evaluation of obstructing reproductive tract anomalies in young girls

10.

I1.

12.

13.

14.

15.

16.

153

Bilateral Cervical Agenesis in a 15-Year-Old Girl. J
Pediatr Adolesc Gynecol 2018;31:64-6.

Rock JA, Zacur HA, Dlugi AM, Rock JA, Zacur HA,
Dlugi AM, et al. Pregnancy success following surgical
correction of imperforate hymen and complete
transverse vaginal septum. Obstet Gynecol 1982;59:448.
Chang JW, Yang LY, Wang HH, Wang JK, Tiu CM. Acute
urinary retention as the presentation of imperforate
hymen. J Chin Med Assoc 2007;70:559-61.

Kumar A, Mittal M, Prasad S, Sharma JB.
Haematocolpos—an uncommon cause of lower
abdominal pain in adolescent girls. J Indian Med Assoc
2002;100:240-1.

Buick RG, Chowdhary SK. Backache: a rare diagnosis
and unusual complication. Pediatr Surg Int
1999;15:586¢€7.

Deligeoroglou E, lavazzo C, Sofoudis C, Kalampokas T,
Creatsas G. Management of hematocolpos in
adolescents with transverse vaginal septum. Arch
Gynecol Obstet 2012 ;285:1083-7.

Poudel R, Dangal G, Karki A, Pradhan H, Shrestha R,
Bhattachan K, et al. Primary amenorrhoea with
transverse vaginal septum presented with pyometra of 24
weeks size. NJOG 2017;23:66-8.

Tanmahasamut P, Rattanachaiyanont M, Dangrat C,
Indhavivadhana S, Angsuwattana S, Techatraisak K.
Causes of primary amenorrhea: a report of 295 cases in
Thailand. J Obstet Gynaecol Res 2012;38:297-301.
Elumalai G, Ezzeddin MAR. The sudden soul reaper -

17.

18.

19.

20.

21.

22.

23.

24.

hypertrophic cardiomyopathy — its embryological basis.
Elixir Embryol 2016;99:43284-8.

Mansour O, Morsi H. Management of partial vaginal
atresia in infancy: early experience. Ann Pediatr Surg
2006;2:174-9.

Elumalai G, Arumugam M. Common vaginal anomalies
embryological basis and its clinical importance. Elixir
Embryol2017;102:44498-44501.

The American Fertility Society classifications of adnexal
adhesions, distal tubal obstruction, tubal occlusions
secondary to tubal ligation, tubal pregnancies, Mullerian
anomalies and intrauterine adhesions. Fertil Steril
1998;49:944-55.

Burgis J. Obstructive Miillerian anomalies: case report,
diagnosis, and management. Am J Obstet Gynecol
2001;185:338-44.

Zhang H, Qu H, Ning G, Cheng B, Jia F, Li X, et al. MRI
in the evaluation of obstructive reproductive tract
anomalies in paediatric patients. Clin Radiol
2017;72:612-5.

Deligeoroglou E, Makrakis E, Creatsas G. Obstruction
of the female genital tract because of vaginal septum in
adolescence. ] Gynecol Surg 2001;17:49-56.

Trojano RN, McCarthy SM. Miillerian duct anomalies:
imaging and clinical issues. Radiology 2004;233:19-34.
Pellerito JS, McCarthy SM, Doyle MB, Glickman MG,
DeCherney AH. Diagnosis of uterine anomalies: relative
accuracy of MR imaging, endovaginal sonography, and
hysterosalpingography. Radiology 1992;183:795-800.

Rawal Medical Journal: Vol. 45. No. 1, Jan.-Mar. 2020



