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Abstract

Pelvic organ prolapse (POP) is a very common condition which can greatly impact a woman’s quality of life. Treatment
options are individualized and typically involve a combination of physiotherapy, pessary insertion and surgical treatments.
It is well known that nulliparous prolapse in India constitutes 1.5-2% of genital prolapse, while the incidence is even higher
(5-8%) for young women who have delivered one or two children, thus making it one of the highest rates in the world. This
has necessitated the development of numerous conservative surgical treatment options for POP, which allows women to retain
their sexual and reproductive function and therefore allows for subsequent pregnancies. With the controversy surrounding the
use of mesh, a variety of surgical treatment options should be considered. Such alternative treatments include the use of surgi-
cal sling procedures, which have been used widely in Indian practice for the treatment of POP for over 60 years. This review
outlines some of the well-established conservative treatment options for POP. It also highlights the unique contribution of
Indian Obstetricians in the development of these conservative surgical treatment options, from prominent Indian Gynecologists
including Dr VN Shirodkar, Dr BN Purandare, VN Purandare, RP Soonawala, Brigadier SD Khanna and Dr RM Nadkarni.
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an’s quality of life. Although not a disease, pelvic organ pro-
lapse can cause significant discomfort and pain and can greatly
impact activities of daily living, sexual activity and exercise, as
well as having a negative effect on a woman’s body image [1].

The treatment options for POP are varied and should be
tailored to the individual patient’s needs, though the gen-
eral principal is that treatment should be given only to those
that are symptomatic. Conservative management includes
physiotherapy and pessary insertion. Well-established
surgical options available include anterior and posterior
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colporrhaphy, sacrospinous fixation and abdominal sacro-
colpopexy, and many of these procedures can be performed
with or without the addition of synthetic mesh. There has
been significant controversy in the use of mesh in recent
years [2]. Although its use has been associated with good
success rates [3], severe complications have been reported
resulting in significant long-term disability [2, 4].

With the controversy surrounding the use of these mesh,
other potential surgical options could be considered. Surgical
sling procedures have been employed in India for the treatment
of POP for over 60 years. Nulliparous prolapse in India consti-
tutes 1.5-2% of genital prolapse. The incidence is even higher
(5-8%) for young women who have delivered one or two chil-
dren, thus making it one of the highest rates in the world which
in turn has resulted in the development of numerous conserva-
tive surgical treatment options for POP [5]. Prominent Indian
Gynecologists Dr VN Shirodkar [6], Dr BN Purandare [7],
Brigadier SD Khanna [8], VN Purandare, RP Soonawala and
Dr RM Nadkarni were some of the earliest surgeons to perform
and describe these procedures. This article reviews the Indian
contribution to the conservative treatment options available for
the management of POP, in particular the various conservative
surgical options. We also present the details on the surgical
sling procedures, which are widely used in India. The conserva-
tive treatment options are of particular importance to young
women who wish to have fertility sparing surgery.

Incidence

There is some difficulty in accurately determining the inci-
dence of POP, as much of it is unreported. Figures from
the UK show that POP accounts for 20% of women on the
waiting list for major gynecological surgery [9, 10]. For
women who have had a hysterectomy, the risk of prolapse
increases with the time post-hysterectomy; the risk is 1% at
3 years post-hysterectomy, and 5% at 17 years after a hyster-
ectomy [10, 11]. There is an increased risk of prolapse with
age [10]. Figures from the USA show that nearly 25% of
women suffer from pelvic floor disorders [12]. A US study
by Nygaard et al. [12] showed that women aged 20-39 years
had an incidence 9.7% of at least one pelvic floor disorder
and that women aged 80 years or older had a rate of 49.7%
(P<0.01). In the USA, the lifetime risk of surgery for POP
in the general female population is 11.1% [13]. A study by
Wau et al. estimated that with the increasing aging popula-
tion, it is expected that by the year 2050, 245,970 women
will have surgery for POP [14]. The estimated direct costs of
prolapse surgery in the USA alone are greater than $1 billion
per year and are expected to rise in line with the predicted
increased requirement for surgical procedures [14, 15].
POP is classified by both the anatomical compartment
involved and the level of the prolapse. The degree of POP
can be quantified using any number of classification systems.
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These include Jeffcoate’s classification, Shaw’s, Baden
walker and Beecham, Malpaz’s, DeLancey’s levels of sup-
port, Baden Walker Halfway System and Pelvic Organ Pro-
lapse Quantification (POPQ) [16].

Patients with POP typically present with symptoms such
as a bulge or pressure symptoms [17], or something ‘coming
out’ of the vagina, which may become worse with prolonged
standing. The severity of symptoms does not always corre-
late with the stage of the prolapse [17-20]. Many women can
be asymptomatic, and these women do not require treatment.
Other symptoms described include urinary symptoms [19,
21], bowel symptoms [19, 20] and effects on sexual func-
tion [19]. Studies have found increased incidence of POP
with parous women, particularly those with vaginal deliver-
ies [17, 18], increased maternal age [17, 18] and increased
body-mass index [11, 17] as some of the most consistent
risk factors in the development of POP. Other factors which
have been associated with an increased risk for the develop-
ment of POP include hysterectomy, chronic straining/chronic
constipation, connective tissue disorders [11, 17, 18] and
obstetric factors including prolonged second stage [17],
birthweight > 4500 g [17, 18] and forceps delivery [17].

Management

Treatment can be either surgical or non-surgical. Non-surgical
intervention includes preventative strategies, physiotherapy and
the use of pessaries. Lifestyle advice and physiotherapy, par-
ticularly directed pelvic floor muscle training (PFMT), are often
used in cases of mild to moderate prolapse [22]. Pelvic floor
exercises can also be used in conjunction with other conserva-
tive treatments, including pessary insertion, to improve symp-
tomatic relief [23]. The use of vaginal pessaries is a suitable
option for most women with POP and can be used for women
with or without a hysterectomy. Continuous use of pessaries is
also appropriate and effective in women who are not suitable for
surgical intervention and has been used successfully for women
with advanced prolapse [24]. Pessary insertion is also an option
for symptomatic relief for patients awaiting surgery.

Surgical Treatments

The mainstay of treatment for symptomatic prolapse is sur-
gical. The aims of surgical correction of POP are relief of
symptoms, restoration of normal vaginal anatomy, preserva-
tion of coitus and urinary and anal continence. The surgical
options can be either vaginal or abdominal, laparoscopic
or open. Options for surgical treatment include anterior or
posterior colporrhaphy with or without vaginal hysterectomy
plus or minus sacrospinous fixation. Other recognized surgi-
cal procedures include the placement of surgical mesh, either
abdominal sacrocolpopexy (laparoscopic or open) or vaginal
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mesh insertion. There is, however, controversy surrounding
the use of various surgical meshes to treat prolapse, particu-
larly in vaginal procedures, as when complications occur,
they can have ‘Serious, life changing consequences’ [25].
Mesh, as an option for conservative vaginal surgery, is now
avoided due to these potential complications, most notably
erosion into the bladder, rectum or vagina.

Conservative Surgical Treatment Options

The choice of surgery is dependent on a number of fac-
tors. The desire to preserve reproductive and/or menstrual
function and the desire to preserve the uterus are all factors
in deciding on particular treatment options. Other factors
include concomitant intrapelvic disease, e.g., urinary incon-
tinence and the presence of vaginal vault prolapse in hyster-
ectomized women. The patients’ suitability for surgery and
other medical comorbidities also factor into the decision to
proceed with different surgical options.

Preservation of Reproductive Function

For those who desire to preserve reproductive function,
there are a number of surgical options available to them
including: 1. Shirodkar’s Sling operation; 2. Shirodkar’s
vaginal prolapse operation; 3. Purandare’s Cervicopexy; 4.
Modification of Purandare’s Cervicopexy; 5. Khanna’s Sling
operation; 6. The Composite Sling operation; 7. Soonawala’s
sling operation; and 8. Nadkarni Operation. All of the above
types of sling operations are performed abdominally either
by open or laparoscopic techniques and may be associated
with paravaginal repair of vaginal prolapse where necessary.

a

Shirodkar's abdominal posterior sling operation
SP - Posterior Fixation | USL - Uterosacral Ligament

B - To Sacral Promontory Extraperitonealy | PSL - Psoas Loop

Fig. 1 Shirodkar’s Abdominal Posterior Sling Operation

The advantages of an endoscopic approach include a quicker
recovery time and a shorter hospital stay for the patient, as
well as better exposure and magnification of tissue. Anterior
or posterior colporrhaphy can also be performed as part of
the same procedure if clinically indicated. Although per-
formed in India for over 60 years, there are less data to our
knowledge on the long-term success and recurrence rates
associated with these procedures. The data available are pri-
marily in the form of case series, and data would suggest that
these are acceptable treatment options for patients, with low
complication rates and low recurrence rates [26]. However,
more robust data are required in the form of randomized
control trials in order to make more accurate recommenda-
tions and to determine the suitability of these procedures as
alternative treatment options for POP.

1. Shirodkar’s Sling operation (Fig. 1a, b) from VN Shi-
rodkar (Image 1) [5, 6, 27] was one of the first described
sling operations. His many surgical contributions include
operations for prolapse repair, tuboplasty, the creation of
a neovagina and the internationally acclaimed Shirodkar
Cerclage [28]. The principles and techniques of Shirod-
kar’s surgeries highlight his appreciation of engineering.
Dr. Shirodkar devised this operation for the management
of prolapse in women of childbearing age [29]. Shirod-
kar’s sling operation could be described as technically
near-perfect procedure. This procedure is performed
abdominally, the aim of which is to strengthen or ‘recre-
ate’ the uterosacral ligaments. The tape is fixed to the
posterior aspect of cervix at the level of internal os and
is then taken extra-peritoneally, toward sacral promon-
tory and transfixed at this point. On the left side a tape

b

LEFT
PSOAS
SLING

Shirodkar's Posterior Sling operation
Left Psoas Sling
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Dr V.N. Shirodkar

2.

loop is formed on psoas muscle, through which the tape
is then passed. This avoids any resulting pressure or
obstruction of the sigmoid colon by the tape placement.
The advantages of this procedure include that this is the
most anatomically correct operation and provides strong
static support, with a decreased tendency for enterocoele
formation [5]. The disadvantage is that this is techni-
cally difficult procedure to perform [5]. There is a risk
of injury to the presacral veins and hematoma forma-
tion, as well as damage to external iliac vessels, ureters,
sigmoid colon, nerve trunks in the retroperitoneal area
and the left genitofemoral nerve and later a risk of bowel
obstruction. A further disadvantage is that the cervix is
displaced posteriorly and hence can impede dilatation of
the cervix in a subsequent vaginal delivery.

Image 1.

In 1946 Dr Shirodkar devised an innovative approach
of using the uterosacral ligaments for the repair of pro-
lapse without amputation of cervix with good success
rates [30] called Shirodkar’s vaginal prolapse opera-
tion (‘Modified Fothergill’s or Manchester operation’)
(Fig. 2). A circular incision is made on the cervix and
the bladder dissected and pushed up, exposing the cer-
vix. The posterior pouch is opened and both uterosacral
ligaments are clamped, cut and ligated. They are then
advanced anteriorly, crossing over and then fixed to the
cervix at the level of internal os. The posterior pouch is
then closed, and the vagina sutured circumferentially
with interrupted sutures. In this procedure, the cervix is
not amputated, as is performed in the Manchester pro-
cedure, as Shirodkar believed that cervical preservation
is vital for further childbearing and thus avoids the risk
of cervical incompetence secondary to amputation. A
potential disadvantage is that caesarian delivery can be
difficult due to uterosacral advancement.

Purandare’s Cervicopexy (Fig. 3) was first described
by Dr B.N. Purandare in 1965 (Image 2) [5, 7]. Dr B.N.
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Rectus Sheath pulled
in Internal Ring

LTRLig

Uterosacral Shortening
by cutting and fixing
anterior to cervix vaginally

Shirodkar's Vaginal operation
Shortening of uterosacral ligaments

Fig.2 Shirodkar’s Vaginal Operation

Purandare was a premier vaginal surgeon with excellent
skills, and he devised the abdominal cervicopexy opera-
tion for prolapse which revolutionized the conservative
surgeries for prolapse [31]. It is a closed loop, anterior
sling operation. In this procedure, slings are formed from
the rectus sheath and fixed on the anterior surface of the
uterus near the isthmus. This is a dynamic operation, as
when the patient coughs the cervix is pulled up as the
rectus sheath contracts. The fat is cleared over rectus
sheath and the sheath dissected from rectus muscle. A
strip of rectus sheath is then created on either side with
a wider 2 cm base up to the ring, which is lateral to the
rectus muscle. The tip of the strips created is transfixed
with a long linen suture. Bladder peritoneum is incised
and dissected downward. A long artery forceps is then
used to pass the strips extra-peritoneally along the round
ligament through internal ring and come out at the lat-
eral aspect of rectus muscle, where the base of the strip
is located. The tip of the forceps can then grasp the linen
suture, and it is pulled in through the ring in front of the
cervix. Both side sheath strips are then cross across and

Anterior Suture
on cervix

Purandare Cervicopexi
IR - Internal ring Rectus Sheath pulled in the near round
ligament in a fold of broad ligament and fixed at Point A.

Fig. 3 Purandare’s Cervicopexy
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are transfixed onto the cervix at the level of the internal
os. Vesicular peritoneum is then closed. Bilateral round
ligament plication is done in order to antevert the uterus.
The risks of this procedure include injury to the inferior
epigastric vessels. In this procedure, the uterus becomes
retroverted resulting in a tendency for enterocele forma-
tion [5]. Subsequent delivery by cesarean section can
result in difficulty getting adequate exposure of the lower
uterine segment, and the sling can be damaged [5].

Image 2.

Purandare's Cervicopexy -
Anterior Rectus Sheath cut and strip
passed through internal ring

Fig.4 Purandare’s Cervicopexy

out should be pulled to keep the uterus in the anatomical
position. The round ligaments are plicated, and the tapes
are crossed in front of the recti and sutured to each other.

Dr B.N. Purandare Image 3

4. The Modified Purandare’s Cervicopexy (Fig. 4) by V.N.
Purandare (Image 3) uses Mersilene tape [5, 32]. Dr. V.
N. Purandare was a WHO Consultant for Mother and
Child Health Research from 1970 to 1983. He was also
a popular orator and presented lectures in several foreign
universities including Japan, Sweden, UK, and USA.
He was often invited to demonstrate his gynecological
surgeries including his own vagino-abdominal hyster-
ectomy [33]. The abdomen is opened by a suprapubic
transverse incision. The peritoneum is opened, and the
uterus is elevated using a uterus holding forceps. The
utero-vesical (UV) fold is incised, and bladder reflected
down. The Mersilene tape (30 cm long, 5 mm broad) is
stitched at the uterine isthmus anteriorly. A Bonney’s
round ligament forceps is used to pass the tape later-
ally through the rectus abdominus through the posterior
sheath and then through the broad ligament to enter at
the level of the UV fold. The tape is drawn out through
the broad ligament and sutured to the aponeurosis of the
external oblique muscle. The ends of the tape brought . v N. Purandare
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Brig. S.D. Khanna

5. Khanna’s sling operation (Fig. 5), devised by Briga-

dier SD Khanna (Image 4) in Mumbai, is an open, ana-
tomically neutral sling operation. In 1972, Brigadier
SD Khanna presented a video of his technique for the
conservative treatment of nulliparous prolapse during
a Maternal Mortality Conference in Mumbai [5]. The
primary aim of Khanna’s sling is to bolster the cardinal
ligaments [5]. The ends of the tape are attached to ante-
rior superior iliac spines. The disadvantages include that
the tape is superficial and can be easily felt by the patient
[5]. There is also a risk of periostitis and a risk of the
tape getting detached.

Image 4.

6. All the abdominal operations can now be performed

laparoscopically. The Laparoscopic Composite Sling
is a combination of the anterior sling on left side and
posterior sling on right side, essentially combining both
the Shirodkar and Purandare techniques [8]. The advan-
tage is that it avoids compression of sigmoid on the left
side. Disadvantages include that significant training is

Khanna Sling -

Fig.5 Khanna Sling
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required to perform this complex laparoscopic proce-
dure.

Soonawala’s Sling Operation, devised by Dr R.P. Soon-
awala (Image 5), is a unilateral posterior sling surgery
to reinforce the uterosacral ligaments [8]. Dr R.P. Soon-
awala is recognized for his many innovations includ-
ing the modified Gynecological Operative Techniques,
designing over 12 Gynecological Instruments and two
Intrauterine Contraceptive Devices [34]. It is essentially
a right-sided Shirodkar’s sling and with left side pli-
cation of the round ligaments to prevent deviation of
uterus. The advantages of this procedure include that
there is no risk of bowel obstruction or injury, though
the position of the uterus may be distorted.

Image 5.

Dr R. P. Soonawala

The Nadkarni Operation [35] was devised by Dr R M
Nadkarni for supravaginal elongation of the cervix and
is also termed the Nadkarni’s Sleeve Excision. Dr Nad-
karni’s hypothesis was converse to Fothergill’s opera-
tion, where the vaginal portion of the cervix which aides
in fertility is removed. He hypothesized that it is in fact
the supravaginal portion of cervix which is elongated
and thus results in subsequent prolapse. In this prolapse
operation, a semi-circular vaginal incision is placed in
the cervix and both cardinal ligaments are then clamped
and held as support. The bladder peritoneum is opened
to expose the anterior pouch. At the level of the isthmus,
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an “I”’-shaped incision is made between the body of the
uterus and the lower one-third of cervix, i.e. the vaginal
portion. A cylindrical wedge of the central core of the
cervix is then removed, and body of the uterus is anasto-
mosed to the vaginal portion of cervix with interrupted
sutures over a Hegar dilator, which is passed through
the cervix into body of the uterus for both support and
easy delineation of cervical canal. The ‘I’-shaped fas-
cial incision is then closed. The round ligament is short-
ened and plicated, but only anteversion of the uterus is
achieved and it remains as a weak support of the uterus.
The vagina is closed with interrupted sutures. A Foley
catheter is inserted inside to cervix, with the balloon
in the uterine cavity, for 5 days postoperatively to sup-
port the anastomosis. While there is the advantage of
retaining the vaginal portion of cervix, the round liga-
ments are weakened through this procedure. A further
disadvantage is that the anastomoses is a potential area
of rupture in a subsequent pregnancy.

Preservation of Menstrual Function

For those desiring to preserve menstrual function or
preserve the uterus but not reproductive function, the
Manchester operation—1888 (Fothergill’s operation)—
can be performed. This involves dilatation and curet-
tage, followed by shortening of the cardinal ligaments,
partial amputation of cervix and insertion of Sturmdorf
sutures. This is usually accompanied by an anterior colp-
orrhaphy =+ posterior colporrhaphy. It is not recommended
in women desiring reproductive function as it can result in
cervical stenosis, infertility, an incompetent cervix and a
high risk of recurrence of the prolapse after a subsequent
pregnancy.

Options for Women Who DO Not Wish to Preserve
Sexual Function

For postmenopausal women who have no desire to preserve
sexual function, particularly for women with additional
medical comorbidities and those that are medically unfit
for surgery, the Le Forts procedure may be an acceptable
conservative approach to treat prolapse in this cohort of
patients. Le Forts procedure, sometimes called colpocleisis,
involves suturing the front and back walls of the vagina
together. Anterior to posterior fusion of vagina is done in
the midline leaving gutters on either side to allow drainage
of vaginal secretions. This automatically prevents uterus
from descending in the midline. In the appropriate patient
cohort surgical intervention of this type has been shown
to have a positive impact on bowel, bladder, and prolapse
symptoms, with a high rate of satisfaction and low levels
of regret [36, 37].

Conclusion

POP is an extremely common condition and can have a sig-
nificant impact on the daily activities of the women affected.
Clinicians have multiple treatment options available to them
to offer patients including advice on lifestyle modification,
physiotherapy and focused PFMT, pessary insertion and sur-
gical treatment. The distinctive surgical sling procedures,
developed by prominent Indian gynecologists, highlight the
importance of considering all treatment options and tailoring
the treatment to each individual patient, particularly those
wishing to preserve their reproductive function.
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