


vagima as well as vaginal caleuli and congenital
vaginal abnormalites can be demarcated by a
vaginogram ( White House and Wright 1990). Vaginal
caleuli develop as part of caleification around a foreign
body. They may also develop due to constant urine
leakage imo the vagina from an ectopic ureter or a
arinary fistula. Transverse ridges in the upper vagina
are seen in cases with in utero exposure to di-ethyl

stilbestrol.

¢. Genitography
This is a radiotogical investigation of the urogenital
sinus and its communicating structures i cases of
pseudohermaphreditism. A French (no 9) balloon
catheter 1s mmtroduced into the perineal orifice and
contrast is miected under fluoroscopy in the left lateral
position. The v ray picture delineates the urogenital
sinus. urethra and vagina and helps in formulating

management. {White House and Wright 1990)

d. Pelvic Arteriography
Color Doppler imaging provides the mitial suspicion
of an arterio-venous maltformation or an angioma of
the uterine vessels as the cause of abnormal and severe
uterine bleeding. This is foltowed by a pelvic
angiogram which provides the exact site of the
anomalous blood supply. Treatment in the form of

eclfoam embolisation can be done in the same sitting.

Tumour dirceted mtusion of chemotherapeutic agents

can also be done under pelvic angiographic control.

e. Hysterosalpingography
The main use of HSG i adolescence appears to be
academic in the investigation of end organ failure t.e.
pelvie Koch's causing amenorrhocea, either primary

or secondary.

II1. Ultrasonography
Transabdominal USG uses a full urinary bladder as
an acoustic window and allows a detailed morphologic

cvaluation ol the uterus, cervix, adnexa and urinary

tract.

The most common indication for gynaccologieal USGs
the evaluation of a pelvie mass. (Gramger and Allisor
1997). USG gives the location, size. shape, consistency
of the mass. back pressure effect on the urinary tract and

characteristics of malignancy i the mass,

In voung girls, transrectal USG probe obyiates the need
for a full bladder and allows cxcellent visualizanon ol
the uterus, adnexa and parametrium. Transpermeal USG
is also a great help especially in the evaluation of

mullerian anomalics and abnormal sexual development.
Interventional ultrasound

Drainage of hematocolpos and hematometra. aspiration
of cystic adnexal masses. drainage of pelvic abscess and
hematoma and methotexate injection in to an unruptured

ectopic sac can all be achieved under USG guidance.
IV. Color Doppler imaging

Neovascularity with @ vascular bed of low-mmpedance
and high velocity blood flow are tumor characteristios
seen on doppler (Gramager and Allison 1997y, The
vascular pattern of fibroids. pelvic tumors and
inflammatory pelvic masses can be studied with color
doppler. Evaluation of patients with pelvie congestion
syndrome presenting with pelvic pain and dy smenorrhoca
and pauents with abnormal uterine bleeding has been

possible with Doppler imaging.
V. Role of CT Scan — Computerised Tomography

A pelvic CT scan plays an itegral part in the staging
and assessment of pelvic neoplasms. CT assesses local
twmor invasion and also gives accurate tumor localization

tor both biopsy and radiotherapy.

Inittally. contiguous 1 ¢m cuts are taken tor the ¢l
scanning and subsequently 3-53 mm cuts are obtained i it
1s necessary 1o define boundaries of a mass and (o assess
the extent of local spread more accurately. Intravenous

contrast-enhanced CT helps to identfy and differentiate

THEJOU RNAL OF OBSTETRICS AND GYNAECOLOGY OF inpiA

102



pelvic vessels from Iy mphnodes. Various technigues are
nsed forexcellentsoft tissue differentiation, like a tampon
1o fecalise the vagima, 500 ml of 2% oral gastrografin 6-
12 hours prior to opaciy the Targe bowel, use of 500 ml
of wastrogratin 30 to 45 minutes prior to the scan o
dentify the small and large intestine and a limited enema

o define the rectum and pelvic colon.

The drawbacks of CT are 1ty hmtation to only the
ransverse plane of imaging, relative Tack of soft tissue
contrast resolution, artefacts from pelvie and metathic
inserts. the necessity for mjection of contrast material
with it attendant potential dangers and exposure of
tissues to tonistye radiation. USG shows greater
speciticits over CTin the diagnosis of ovarian neoplasms;
more over CT shows an iability to identify normal

ovaries (Schwartz and Weiner 1979),
VIL.Role of MRI-Magnetic Resonance Imaging

MR well sutted for the study of the femule pelvis as it
provides a unigue. non-ronising, non-invasive means of
cvaluating tssue density with respect to uterine zonal
anatomy. MRI provides excellent morphological display
of benign tumours of the uterus and also has the unique
ability for stagmg pelvie malignancies (Hricak and Chang
1987y MRI allows soft tissue mmaging with greater
contrast resolution than CT, allows multiplanar imaging

and generation of different views of tissues.

USG will remain the iitial procedure for evaluating
clinically suspected pelvie masses and MRI will
supplement CT and play an important role in patients in
whom USG findigs are suboptimal. patients in whom
the orgin of the pelvie mass cannot be determined by
USG and patients in whom differentiation between simple
fluid lesions and other types of adnexal lesions is not
possible with USG. Most important, MRI will continue
to play a significant role n the staging of genital

malignancies (Hrcak 1987 and Chang).

V1L Vaginoscopy. Colposcopy

In-utcro exposure to di-ethylstilberstrol 1s assoctated with
vaginal and cevical lesions m the form of adenosis,
adenocarcimoma, erosion, ectropion, cochscomb cerviy,
pseudopolyp formation and transverse cervico-vagimal
ridges. Vaginoscopy and colposcopy allows an excellent
means of diagnosis, evaluation and follow-up of young
girls with abnorml vagimal blceding which may be due
to vaginal foreign bodies or vaginal tumours like

SArCOMAs.
VIHI. Laparoscopy

Laparoscopy is indicated in the evaluation of acute and
chronic abdominal pain which may be due to pelvie
inflammatory discase, cctopic pregnancy. cndometriosis,
torsion of ovarian mass or a non-gynaccologic cause and
also in the evaluation of young girls with abnormal
amenorrhoca and  interses

genitalia, primary

abnormalities (Logsdon, 1997).

Ovarian torsion 1s common i young girls due to the laxin
of ligamentous structures surrounding the voung ovary.
{Shaker et al 1993). Ovarian torsion may be associated
with normal adnexa or an adnexal tumour. USG helps o
detect the adnexal mass and doppler imaging detects the

diminished or absent ovarian blood flow with torsion.

Menstruating adolescents with chronic, cyclic pelyic pam
who are unresponsive to analgesics and oral contraceptin e
pills are candidates for laparoscopic evaluation after
gastrointestinal and genitourinary causcs are clinmnated.
In a study by Goldstein et al, 1980, 53% of such
adolescents had early endometriosis identified by close-
1204

cases, the only findings were petechial and bleblike

up, magnification view through the laparoscope.

lesions of early endometriosis.

Clinical Situations in Adolescent girls warranting iimaging
modalities.

a. Mullerian anomalies
USG

hematocolpos and hematometra and back-pressure

I. Imperforate hymen: helps to detect
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effect on the urinarry sy m. Dramage of the blood

collection can be done under USG guidance.

2. A transverse vaginal septum is associated with a
normal lower vagina with hematocolpos and
hematometra. USG detects the hematocolpos and
hematometra, measures the thickness of the septum

and deciphers the level of obstruction.
MRI helps in the differential diagnosis of a high
transverse vaginal septum from Mullerian duplication

with a pronimal atresia.

Disorders of lateral fusion of mullertan ducts

]

encompasses uterus didelphys, bicornuate uterus,
unicornuate uterus with rudimentary horn, septate,
subseptate, arcuate uterus, longitudinal vaginal
septum. Mullerian anomalies may be associated with
urinary tract anomalies.

Imaging modalities helpful in the anatomical
classification of such unomalies are USG, MRI, IVU

{intravenous urography.

4. Congenital absence of uterus and vagina (Mayer —
Rokitansky
onlv to gonadal dysgenesis as & cause of primary

It occurs in T in 4000 to 1 in 20,000

female births. (Kim and Laufer 1994), Urinary tract

Kustner — Hauser syndrome) is second

amenorrhocea.

anomalies are associated in 0% cases and spinal

anomalies m 12% cases.

Thus USG. helped by MRTin a few cases helps detection
of presence of uterus, cervix, vagina., presence of ovaries,
urinary tract anomalies and buack pressure etfect on the

Kidneys.

b. Abnormal sexual development
USG of gonads helps differentiate testis from the
ovary. (Logsdon 1997). USG also allows detecting
the presence of mullerian derivatives. If in case of
ambiguous genttalia. mutlerian structures are present,
then it signifies female pscudohermaphroditism or

virtlisation of a femalc tus.

Presence of palpable gonads but absent mullerian
USG is a
pseudohermaphroditism or hypovirilised male.

structures  on pointer to  mauale

Karyotypic analysis is a must in cases of abnormal sexual
development as dysgenetic gonads i.c.. those with a Y
cell line are prone to a 30% risk of gonadal malignancy
before the second decade of life (Krstic, ctal 1995). The
risk of tumours like gonadoblus'lomu. dysgerminoma.
cmbryonal carcinoma is 20-30% in dvsgenetic gonads
of Turner’s syndrome (Speroff et al 1994). In all cases
of dysgenetic gonads. gonadectomy 1s resorted (o prior
to puberty to avoid neoplasia and virilisation which occurs
at puberty. The only exception to this rule is complete
androgen insensitivity wherein gonadectomy is done at
age 18 to allow puberty to occur uninterrupted as the
risk of gonadal tumour is only 5% betore the age of 25
(Manuel et al 1876).

Precocious puberty due to hypothalamic and prtuitary
tumours are diagnosed by MRI bram while ovarian and
adrenal masses are diagnosed by USG. Doppler imaging
and MRI.

¢. Ovarian Tumours

Germ cell tumours are the most common benign and
malignant ovarian tumours in adolescents.  Teratomas
comprise 10% of ovarian tumours, of which 96% arc
dermoids or benign cystic Teratomas. A plain radiograph
reveals a soft tissue pelvie mass with dental calctfication
in 30% and osseous classification in 40% of dermoids
(Blackwell, et al 1946). Radiolucency is due to sebaceous
material contained in the dermoid. USG shows a mass of
mixed or variable echogenecity due to fat, imverse
layering which is echogenic fat floating on cvstic
elements and a solid plug ot hair and calcitied clements.
Differentiation of fat from fluid 1s well appreciated on
CT.

Ovarian malignancy is evaluated with USG, Doppler, CT.
USG

characteristics of malignancy in an ovarian mass are

MRI and IVU (intravenous urography).

bilaterality of tumour. solid components. thick and

irregular septae, capsular rupture, tumour nodules or
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papillae on the tumour surface, ascites, peritoneal

aeposits. liver and kidney and lymphnode metastasis.

d. Fibroids

’lain radiography shows multiple and large fibroids as a
soft tissue pelvic mass. Calcification 1s very rare in
fibroids seen in adolescents. USG distinguishes tibroids
from extra uterine pathology. gives the endometrial
thickness. associated ovarian cyst or tumour and also
presence of hvdrourcter and hydronephrosis. IVU is a
mnust in large fibroids reaching the pelvic brim and also
broud ligament fibroids which are prone to cause ureteric

compression and displacement.

¢. Abnormal Vaginal Bleeding

USG will help 1o rule out organic causes of abnormal
vaginal bleeding in the form of vaginal and uterine
twmours, functional ovarian cysts. ovarian tumours,
foreign body in the vagina, polycystic ovaries, pregnancy
associated bleeding.  Doppler imaging & pelvic
angiography is of paramount importance in the diagnosis
of pelvic congestion syndrome as a cause of
dysmenorrhoea, arterio venous uterine aneurysms causing

abnormal uterine bleeding and various pelvic tumours.

f. Pelvie Inflammatory Discase

USG detects hypoechoeic or complex. symmetrical echo
pattern in the adnexa. Fluid in the posterior pouch and
hydrosalpinax formation are other characteristics on
USG. In PID cases. the uterus is shightly enlarged. more
Also, the

endometrial echo 1s quite prominent with a sonolucent

trans-sonic with unclear uterine margins.
margin due to endometritis.

Pelvic tuberculosis is diagnosed by hystero-
salpingography, hysterolaparoscopy and histopathology

o1 tissue diagnosis.

g. Endometriosis

A diagnostie laparoscopy clinches the clinical diagnosis
of endometriosis. USG helps detect endometriotic ovarian
cvsts as a hvpochoceic mass in the adnexa with

haecmorrhage. MRI gives a characteristic appearance of
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the ovaries due to recurrent haemorrhage in the
endometriomas.

In conclusion, of all the imaging modalities utilised in
diagnosing the various problems encountered in
adolescents, pelvic sonography plays a very prominent
role. Etither by itself. or when complemented by
cytogenetic studies and endocrine profile, sonography

cliniches the diagnosis in most cases.
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