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Contraceptive vagiml rings (CV'Rs) impregnated with a combination 
of estradiol and d-norgestrel were studied in 39 women. The rings were 
inserted as three weeks ?i.n' and one week 'out' schedule to allow with- 
drawl bleeding. Ovulation was inhibited in all cycles and promptly 
resumed on completion of the treatment cycles. Bleeding control was 
excellent. Incidence of breakthrough bleeding was 2.11 per cent in 
273 cycles studied, with 89 per cent of the cycles within the acceptable 
range (25 - 35 days). Levels of estradiol after an initial rise were 
maintained between 50-100 p&it and, d-norgestrel levels were relatively 
constant bet6een 1.8-3 r&ml during the period while the ring remed 
in situ. Clinical acceptance was good. The main problem encomtered 
was of spontaneous expulsion of the ring in the toilet, which might be 
due to the squatting toilet habits of Indian women and laxity of 
vagi.nalwall. 
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INTRODUcTION 

In the last decade, data from various published studies indicate 
that it is possible to develop steroid-releasing vaginal devices which 
may inhibit ovulation and also may have an antifertility effect by their 
action on cervical mucus or endometrium (1-5). These earlier rings were 
mregnated withprogestogens only; however, irregular breakthrough 
bleeding and spotting were their major disadvantages. In an attempt to 
alleviate this vroblem. M&hell et al. (6) renorted their ewerience with -- 
rings impregnated with-a combination of‘estrabiol and d-norgestrel, and 
concluded that these vaginal rings have satisfactory cycle control and 
lack of adverse metabolic effects. 

All above reported studies were carried out in Western women. It 
is apparent that the health of Indian women in general is different from 
their Western counterparts. Sanitary conditions are different in India 
and most of our women have squatting toilet habits. This along with 
frequent presence of lax vagina due to repeated child bearing may be 
-oFcant factors influencing the use of vaginal ring as a method of 
fertility control. In order to study how all these factors would affect 
the use of contraceptive vaginal rings (CVRs) in our population, the 
present trial was undertaken. 

The rings used in the study were supplied (through Indian Council 
of Medical Research) by Biomedical Division, Population Council, New York. 
These were cylindric contraceptive vaginal rings (CVRs) of polysiloxane 
containing 17,Sestradiol (E2) and d-norgestrel (d-Ng) fabricated in a 
three-layered shell desig. The rings had an outer diameter of 61 mn 
and thickness of 9.5 mm. Tne steroids were impregnated in a thin 
polysiloxane middle layer between an inner steroid free core of 
polysiloxane and an outer layer of polysiloxane tubing. 

The rings were placed in the vagina on the fifth day of the cycle 
and left in place for three weeks. They were then removed for one week 
to allow withdraw1 bleeding, and subsequently reinserted and removed 
according to three weeks 'in' and one week 'out' schedule. 

The study was conducted in two stages. Initially, eight healthy 
(Group I) informed women volunteers of proven fertility but not exposed 
to the risk of pregnancy since they were sterilized subjects, agreed to 
use vaginal rings for six months. The subjects were 22-35 years old, 
and had a history of regular cycles with indirect evidence of ovulation 
documented by an elevated mid-luteal serum progesterone (P) level 
( > 4 r&ml) during the cycle prior to the insertion of CVR. lhe 
vaginal rings used by these women contained estradiol ranging between 
40 to 77 mg and d-norgestrel ranging between 96 to 160 mg. At enrolment 
and at completion of the study or at the time of discontinuation of the 
method, all subjects underwent a general and systemic examination 
including collection of their cervical and site smears for cytology 
(latter from posterior fornix - the possible site where ring would come 

in contact with vaginal mucosa). In addition, the metabolic parameters 
(oral GTT, cholesterol, triglycerides, SGCT, alkaline phosphatase, 
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hemoglobin, total proteins, serum albumin) were studied prior to the 
use of vaginal rings and repeated at three months and six months of 
ring use, by standard analytical methods. Frequent blood samples were 
collected to study hormonal patterns (d-Ng, E2 and P) throughout the 
study period (Table I). The hormonal level were estimated by standardized 
radioimnunoassay methods described elsewhere (7). The women were taught 
to insert the rings themselves. Blood pressure and weight was recorded 
every month and vagina was also visually inspected at monthly intervals 
to detect any evidence of vaginal discharge/ulceration. 

TABLE I 

BLOOD SAMPLING SCHEDULE DURING VAGINAL RING lJSE 

Period of use Blood smles 

Initial insertion and removal 0, 2, 6, 24, 48 krs. 

Du.rirq lst, 3rd and 6th 
treatment cycle 

Biweekly with an additional 
sample between 22-25th day. 

During 2nd, 4th and 5th 
treatment cycle 

Weekly with an additional 
sample between 22-25th day. 

After evaluating the preliminary data and encouraged by the 
responses shown by the subjects, the study was extended to include 
another group of thirty-one women for twelve months of ring use 
(Group II). The main aim here was to study the menstrual pattern, 
clinical side effects and acceptability of CVBs. 'Ihe criteria of 
subject selection and monitoring schedule were similar to the one used 
for the earlier group. 'Ihe women in this group wereat least six months 
postpartum and not lactating. They hadat least one living child and 
were currently exposed to the risk of pregnancy. The subjects opted 
to use vaginal rings for purposes of contraception. 3se of previous 
fertility regulating methods was noted, none of them had discontinued 
a steroidal contraceptive method due to side effects. At the time of 
accepting the current method, they had used condoms or were abstaining 
for a period of minimum two months. Hormonal levels and metabolic 
parameters were not studied in this group of women. 
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Hormonal Pattern 

In four subjects, serum E2 levels showed a spurt within eight 
hours of initial ring insertion followed by a steady decline and 
stablized between 50-100 pg/ml at the end of seven days (Fig. 1). 
Steady serum levels of d-Ng were achieved within twenty-four hours 
of insertion and maintained throughout the period while the ring remained 
in situ. A similar pattern of E2 and d-Ng levels was seen in the 
remaining subjects. 

6 
4 

24 .e .D*ll 
HOURS AFTER CVR INSERTlO,, 

FIG-1 PLASMA ESTRADIOL AND O-WORQElTREL 
LEVEL AFTER INITIAL MIS INSERTION 

Figure 2 is the representative graph which shows the individual 
value patterns of serum E2 and d-Ng levels on a log scale during the six 
treatrent cycles in one of the subjects (P.D.). E2 levels remained 
steady between 50-100 pg/ml and d-Ng levels fluctuated between 
1.8-3 n&l during the period while the ring was in situ. Estradiol 
values between day 80 - day 140 of the treatment period have not been 
plotted due to insufficient samples. 
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Ovulation was inhibited in all the forty-eight treatment cycles 
(Group I) with serum P levels consistently retiing below 1 n&l 
during the mLd-luteal phase (between days 22 to 25) of the rrmstrual 
cycle. Serum progesterone was not measured during the period while the 
vaginal ring was out. All the subjects had withdraw1 bleeding within 
O-7 days of removal of the ring. It is unusual for ovulation to occur 
during menstrual bleeding, hence, the low progesterone values during 
the premenstrual period indicate anovulatory status of the subjects. 
At the end of the study period, there was a prompt resmption of 
ovulation as indicated by a marked mid-luteal rise in serum P levels 
( 74 n&l) in all the subjects, in the irmediate post-treatment cycle. 

Pktabolic Pararieters 

The liver function, as assessed by estimation of plasma alkaline 
phosphatase and SGCYT activity, was unaltered. No significant changes in 
oral GTT (as reflected by blood glucose levels) as well as protein status 
were seen. A sigr&ficant lowering of plasm triglycerides and 
cholesterol levels to 23.5 2 7.111-g % and 25.8 + 13.4 mg %,respectively, 
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was observed in all the study subjects. The statistical analysis was 
done by using students 't' test (P < 0.001). 

Menstrual Pattern 

The diagrammatic representation of the menstrual pattern with 
vaginal ring in a group of women selected on random basis is depicted 
in Figure 3. A total of 273 menstrual cycles were studied in 39 women. 

The cycles were regular and incidence of breakthrough bleeding 
(BTB) was 2.11 per cent of 273 cycles studied. Interval between removal 
of the ring and onset of bleeding varied from O-7 days (mean 2.9 days). 
Bleeding lasted for 2-5 days and was scanty or moderate. Profuse 
bleeding was never complained of by any subject. The amount of blood 
loss during BTB varied from spotting to scanty and required PWIOV~~ 
of ring only once. 89 per cent of the cycles were in the acceptable 
range (cycle length 25 - 35 days). Table II shows the analysis of 
menstrual history data. 

TABLE II 

ANALYSIS OF MENSTRUAL CYCLES IN WOMEN USING COMBINATION VAGINAL PINGS 

Menstrual cycles 
(Total number = 273) 

Cycle length 

Duration of flow 

Interval between removal 
of the ring and onset of 
bleeding 

Mean+Standard error 
(days) 

28.3 + 0.2 

3.4 ; 0.1 

2.9 2 1.1 
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Acceptability 

Initially being a new method, some difficulty was encountered in 
motivating the women to accept the vaginal ring as a fertility control 
method. 'Ihe majority of them associated it with an IUE and were 
hesitant to use it due to its size. However, once accepted, they were 
satisfied with the method and were easily taught to remove and insert 
the ring themselves. Good cycle control and the personal involvement 
in regulating their own fertility were the main reasons quoted for 
acceptability. The subjects and their consorts experienced no 
discomfort during sexual intercourse with the ring in place and only 
one woman commented that the ring could be felt by the husband during 
coitus. None of the women removed the vaginal ring during coitus. 

Weight Gain 

There was a tendency on the part of women using the vaginal 
rings to put on weight. Loss of weight was not experienced by any women. 
lY&ty-five per cent of women had gained more than three kg weight in 
6-12 months of ring use. Mean weight gain was 2.1 kg during first six 
months of the vaginal ring use and maximum weight gain was 6.5 kg over 
a 12-months period of vaginal use. 

Local Condition of Cervix and Cytology 

The cervix was seen to be bluish in colour during the period while 
the ring was in situ, but within a week of removal of the ring, it 
reverted to normal colour. Vaginal discharge was Ua rare complaint". 

All the cervical and site smears taken initially and at six 
and twelve months of vaginal ring use did not show any inflation 
or dysplasia. The vagina/cervix remained healthy clinically, and 
infection/ulceration was not encountered with the use of vaginal rings. 

Reasons For Discontinuation 

The trial was completed by ~(56.4 percent) subjects. The 
remaining women discontinued the method (n=17) before completion of the 
trial. The various reasons encountered are listed in Table III. 

Six women (15.3 per cent) dropped from the study for non-medical 
reasons like husband away or shifted residence out of town, etc. In 
only nine women (23 per cent), was the method discontinued for reasons 
connected to the vaginal ring. Delayed onset of bleeding was noticed 
in 2 women. The interval was 33 days and 23 daysJrespectively,in them 
and though they were willing to continue, they were dropped from the 
study. The criteria used for diagnosing pelvic inflarrnratory disease was 
purely clinical, hence it is difficult to associate vaginal ring with 
pelvic inflmtory disease. The expulsion of ring was a fairly common 
complaint. There were sixteen such incidences. In the three women who 
had to discontinue the method due to this reason, two did so as the 
ring was actually lost in the toilet, and could not be replaced as we 
did not have extra CVRs available. In the third subject, the expulsion 
had occurred in the first week of ring insertion and she was the only one 
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who discontinued due to the loss of confidence in the method. In the 
remsining episodes, ring was kdiately reinserted by the subjects 
themselves. 

TABLE III 

REASONS FOR DISCONTINUATION OF THE MEYHOD 

Reason Number of 
women 

Menstrual Problem 

Prolonged interval between ring 2 
removal and onset of bleeding 

Short cycles 1 

scanty flow 1 

Expulsions 3 

Pelvic inflarrnnatory disease 3 

Edema and tenderness of legs 1 

Non-medical reasons 6 

DISCUSSION 

The results indicate that in women using contraceptive vaginal 
rings containing a combination of estradiol and d-norgestrel in varying 
doses, the bleeding pattern is satisfactory. The incidence of BTB with 
CVRs containing d-norgestrel only, in an earlier study, was reported 
to be 33.3 per cent of the cycles studied (8). Though IWshell in his 
series had incidence of BTB as 7 per cent with the use of similar 
vaginal rings containing estradiol and d-norgestrel (61, we found it 
to be still less (2.1 per cent) when significantly larger number of 
cycles was studied. Though cervical congestion was noted in most 
of the women while the ring was in use, no cytological alterations 
indicating either inflarrnnation or dysplasia was noted in sny women 
uptothe 12th month of the study period. 

These vaginal rings seem to act by ovulation inhibition as 
detected by low mid-luteal serum progesterone levels ( < 1 ng/ml) in 
all cycles. In a smaller group of women in whom the metabolic 
parameters were studied by us, no adverse biochemical chsnges were seen. 
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These observations and also the release pattern of the drugs from the 
rings are consistent with the findings of &shell et al. (6). 

Two women had a prolonged interval between removal of the ring 
and withdraw1 bleeding. According to the criteria l&d down in our 
study protocol, we expected the withdraw1 bleeding to occur within a 
week of ring removal. Therefore, the two women with prolonged interval 
to bleeding were discontinued from the study. Cne woman was discontinued 
from the study after four cycles as she developed bilateral mild pedal 
edema and mild calf tenderness. Ihis might have been due to 
congestion in the pelvic veins. She recovered with analgesics and bed 
rest. 

The frequent occurrence of expulsions in our series deserves 
mention. Cut of the 16 total incidences of expulsion, in thirteen the 
ring was reinserted by the subjects themselves imnediately. Cut of 
three women who had to discontinue the method due to this reason,in two 
of them, vaginal rings were actually lost in the toilet and could not 
be replaced. Only one study subject discontinued due to the loss of 
confidence in the method as the expulsion had occurred in the first week 
of ring insertion. It seems likely that the frequent episodes of 
expulsions of CVRs may be due to the squatting toilet habits as well as 
lax vagina in these women. This aspect needs to be further studied when 
selecting subjects for vaginal rings in Indian women. 

We greatly appreciate the help of Mrs. K. Patani and Miss Chitra 
Ceshpande for motivation and excellent follow-up of the women participat- 
ing in the study. 
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