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ENERAL GYNECOLOGY

reation of a neovagina by Davydov’s laparoscopic modified
echnique in patients with Rokitansky syndrome
uigi Fedele, MD; Giada Frontino, MD; Elisa Restelli, MD; Nevio Ciappina, MD; Francesca Motta, MD; Stefano Bianchi, MD
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BJECTIVE: The purpose of this study was to assess anatomic and
unctional results after the laparoscopic Davydov procedure for the cre-
tion of a neovagina in Rokitansky syndrome.

TUDY DESIGN: Thirty patients with Rokitansky syndrome underwent
he laparoscopic Davydov technique from June 2005–August 2008.
ean follow-up time lasted 30 months (range, 6–44 months) and in-

luded clinical examinations and evaluation of the quality of sexual in-
ercourse; vaginoscopy, Schiller’s test, and neovaginal biopsies were
erformed after 6 and 12 months. Functional results were assessed
ith the use of Rosen’s Female Sexual Function Index and were com-
yndrome. Am J Obstet Gynecol 2010;202:33.e1-6.
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oi: 10.1016/j.ajog.2009.08.035
ESULTS: No perioperative complications occurred. At 6 months, ana-
omic success was achieved in 97% of the patients (n � 29); functional
uccess and optimal results for the Female Sexual Function Index ques-
ionnaire were obtained in 96% of patients. Vaginoscopy and biopsy re-
ults showed a normal iodine-positive vaginal epithelium.

ONCLUSION: The Davydov technique seems to be a safe and effective
reatment for vaginal agenesis in patients with Rokitansky syndrome.

ey words: Davydov technique, laparoscopy, neovagina, Rokitansky

ared with age-matched normal control subjects. syndrome, sexual function

ite this article as: Fedele L, Frontino G, Restelli E, et al. Creation of a neovagina by Davydov’s laparoscopic modified technique in patients with Rokitansky
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he Mayer-Rokitansky-Kuster-
Hauser syndrome is a malforma-

ion complex that is defined by the ab-
ence of the vagina and uterus. Such
ondition is represented by primary
menorrhea, with a normal ovarian
unction, normal female karyotype, and
econdary sexual characteristics. Anom-
lies of the urinary tract and the skeletal
ystem are associated variably with the
okitansky syndrome.1,2 The exact inci-
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ence of this syndrome is unknown, al-
hough the only recent epidemiologic
tudy estimated it to be of 1:1500 to
:4000 born female infants.3 Numerous
urgical and nonsurgical procedures
ave been described, all of which have
imed at creating a neovagina of ade-
uate size and physiologic condition to
ermit normal sexual intercourse.4

The purpose of this study was to assess
natomic, functional, and sexual long-
erm outcomes after the creation of a neo-
agina with Davydov’s laparoscopically
odified technique, in which the vesico-

ectal space is coated by peritoneum.5-10

ATERIALS AND METHODS
he subjects of the study were all patients

n � 30) with Rokitansky syndrome who
nderwent surgery by the same operator
L.F.), who used the laparoscopically
odified Davydov technique from June

005–August 2008 in a tertiary referral
enter for the Rokitansky syndrome at
he University of Milan, Italy.

The preliminary hypothesis of our
tudy was that the modified laparoscopi-
ally directed version of the Davydov
rocedure allows satisfactory anatomic
nd functional results for the creation of
neovagina in patients with Rokitansky
e

JANUARY 2010 Ameri
Before surgery, all patients underwent
elvic and abdominal ultrasonography,
elvic magnetic resonance imaging, and
aryotyping. Diagnostic criteria for Ro-
itansky syndrome were primary amen-
rrhea, vaginal agenesis, absence of the
terus, normal external genitalia, and a
ormal female karyotype (46,XX). The
resence of a pelvic kidney was consid-
red a contraindication to Davydov’s
rocedure.
The modified laparoscopic Davydov

echnique involves a laparoscopic step,
ollowed by a vaginal approach. During
he laparoscopic step, after exploration
f the pelvis and abdominal cavity, the
trand that connects the 2 rudimental
terine horns is lifted, and the perito-
eum immediately below is incised

ransversely for a section of 4 –5 cm (Fig-
re 1). Guided by the middle finger,
hich is inserted in the patient’s rectum,

his incision is extended in a horseshoe-
haped fashion for approximately 1 cm
nto the connective tissue beneath which
eparates the bladder from the rectum.
n order to mobilize the peritoneum,
hich will constitute the neovaginal
alls and vault, the round ligaments are

dentified by applying traction on the
terine remnants and then are cut bilat-

rally. The supravesical peritoneum is

can Journal of Obstetrics & Gynecology 33.e1
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ncised along the apparent line that con-
ects the rudiments. A monofilament
polydioxanone synthetic absorbable su-
ure [PDS] 2-0) is used to create 2 purse-
tring sutures for each hemi pelvis. Each
uture is begun from the mobilized peri-
oneum above the bladder dome by
ransfixing consecutively the round liga-

ent, the tubal isthmus, the uteroovar-
an ligament, and the lateral peritoneal
eaf, prior identification of the ureters.
he 2 sutures then include the lateral as-
ect of the mesorectum and the end in-
luding the anterior aspect of the rectal
erosa immediately below the rectosig-

oid junction (Figure 2). The perineal
tep allows the creation of an anastomo-
is between the previously incised pelvic
eritoneum and the mucosa of the vagi-
al vestibulum. An H-shaped incision is
ade on the vaginal vestibulum, with a

ransverse cut from the base of 1 minor
abia to the contralateral and 2 vertical
uts that run adjacent to the extremities
f the transverse incision (Figure 3). The
issection between the bladder and rec-
um is started along the vertical inci-
ions, which creates 2 paramedian tun-
els, while the median raphe is cut
ubsequently. The surgeon works by
lunt and sharp dissection until the peri-
oneal margins of the laparoscopically

FIGURE 1
The modified laparoscopic
Davydov technique involves
a laparoscopic step

he strand that connects the 2 rudimental uter-
ne horns is lifted, and the peritoneum immedi-
tely below is incised transversely for a section of
–5 cm (dotted line).

edele. Creation of neovagina in patients with Rokitansky
yndrome. Am J Obstet Gynecol 2010.
erformed transverse incision are iden-

3.e2 American Journal of Obstetrics & Gynecolog
ified. The peritoneal margins are then
ooked by interrupted sutures in PDS
-0 to the vestibulum’s mucosa, which
tart from the median line where mobi-
ization of the margins is easiest (Figures

and 5). At this point, a paraffin gauze
ressing tampon can be inserted in the
eritoneum-coated neovagina.
Removal of the catheter and gauze

ressing and the use of vaginal obtura-
ors were scheduled 48 hours after sur-
ery. The obturators are made of soft la-
ex and are 10 cm in length and 2.5 cm in
idth. Before use, the obturators are
ashed and sterilized with an antiseptic

olution or otherwise simply washed and
overed with a condom. An estrogen-
ased vaginal cream is applied to the ob-
urators before use to promote neovagi-
al epithelization. All patients have to
se the obturators for approximately
– 8 hours each day and perform neo-
aginal irrigations with sterile saline so-
ution daily.

Clinical follow-up was planned at 1, 3,
, and 12 months after surgery and every

FIGURE 2
Creation of 2 purse-string sutures

, Transfixion of the round ligament; B, creation
tively the round ligament, the tubal isthmus, th
nd the rectal serosa; C, closure of the right pur
edele. Creation of neovagina in patients with Rokitansky syn
y JANUARY 2010
ear thereafter. At each follow-up visit,
aginal and rectal examinations and
valuation of symptoms and of the qual-
ty of sexual intercourse were performed.
aginoscopy was performed at 6 months

nd 1 year after surgery, along with a bi-
psy and Schiller’s test to evaluate epi-
helization of the neovagina.

At the first follow-up visit, the fre-
uency in use of obturators was reas-
essed, and the possibility to start sexual
ctivity was evaluated based on the ana-
omic results. Primary outcomes were
he achievement of anatomic and func-
ional success. Anatomic success was de-
ned, as previously reported,11 as a neo-
agina of �6 cm in length that allows the
asy introduction of 2 fingers within 6
onths after surgery. Achievement of

unctional success was considered when
he patient reported satisfactory sexual
ntercourse that started from 6 months
fter surgery. Functional results were
lso assessed by the use of a standardized
uestionnaire, the Female Sexual Func-
ion Index (FSFI),12 which is an interna-

each hemi pelvis

e left purse-string suture by transfixing consec-
teroovarian ligament, the lateral peritoneal leaf,
tring; D, final laparoscopic vision.
e. Am J Obstet Gynecol 2010.
for
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ionally validated test for the evaluation
f female quality of sexual function. FSFI
ssesses 6 domains: desire, arousal, lu-
rication, orgasm, satisfaction, and pain.
he functional result is considered to be
very good” when the FSFI score is �30,
good” when the score is between 23–29,
nd “poor” when the score is �23. The
ighest total FSFI score that may be ob-
ained is 36. Patients who had started
exual activity completed the question-
aire 6 months after surgery. The results

hat were obtained were compared with
ge-matched normal control subjects.
he results of the FSFI questionnaire
ere analyzed with STATA software

Stata Corp, College Station, TX). The
ean score (� SD) and 95% confidence

nterval for each item were calculated,
nd the comparison between cases and
ormal age-matched control subjects
as done with the t test. A probability
alue of � .05 was considered statisti-
ally significant.

ESULTS
he mean age of patients at surgery was
0 � 4.3 years (range, 15–34 years).
one of the patients had had previous
elvic surgeries. The procedure was also
erformed in 2 patients with a single kid-
ey; we excluded from our study 2 pa-

ients with pelvic kidney who underwent
he Vecchietti technique.13,14 The mean
ength of the vaginal fovea before surgery
as 9.4 mm (range, 5–25 mm). In all

FIGURE 3
Perineal step

n H-shaped incision is made on the vaginal ves-
ibulum (dashed line).
edele. Creation of neovagina in patients with Rokitansky
yndrome. Am J Obstet Gynecol 2010.
ases, a median uterine structure was ab-
ent; uterine remnants were present in all
atients, which were unilateral in 4 cases
13%) and bilateral in 26 cases (87%).
he mean diameter of the remnants was
2 mm. Only 1 patient had a single ovary;
n 6 patients (20.7%), the ovaries were
xtrapelvic.

The surgical procedure was completed
uccessfully in all patients. The operating
ime was 125 � 23 minutes, and the in-
raoperative bleeding was 178 � 139 mL.
o perioperative complications oc-

urred. The catheter was removed 2.45
1.1 days after surgery. Five cases of uri-

FIGURE 4

, The pelvic peritoneum is identified before the
lum; B, final vision of the neovagina, which is c
edele. Creation of neovagina in patients with Rokitansky syn

FIGURE 5

inal view after creation of the vaginal vault a
estibulum.
edele. Creation of neovagina in patients with Rokitansky syn
JANUARY 2010 Ameri
ary retention were observed after cath-
ter removal, which resolved after the
atheter was repositioned for 4 days and
ntibiotic treatment. In 1 case at ultra-
ound examination, a hematoma of 4 cm
iameter that eventually resolved spon-
aneously was observed on the rectum’s
nterior wall. The patients were dis-
issed from the hospital at a mean of 3.9
1.4 days after surgery.
At the end of the surgical procedure,

he neovagina that was obtained was ap-
roximately 7– 8 cm in depth and 3 cm in
idth. At hospital dismissal, the mean

ation of an anastomosis with the vaginal vestib-
red by peritoneum.

e. Am J Obstet Gynecol 2010.

the anastomosis between the peritoneum and

e. Am J Obstet Gynecol 2010.
cre
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ength and diameter of the neovagina
ere 7.4 � 2.3 cm and 2 � 0.6 cm, re-

pectively. Mean follow-up examinations
asted 30 months (range, 6–44 months).
natomic success was achieved in 97%
f the operated patients (n � 29). In 1
ase, the surgery did not succeed because
f the early formation of a severe fibrotic
tenosis at the neovaginal introitus after
months from surgery. Mechanical di-

ation of the neovaginal introitus in this
ase was performed without success. The
ean length of the neovagina 6 months

fter surgery in the other 29 patients was
.1 � 2 cm, and the mean diameter was
.8 � 0.7 cm.
Vaginoscopy with Schiller’s test was

erformed in all 29 patients at 6 months
nd 1 year after surgery to evaluate the
pithelization of the neovagina.15,16 This
as performed with a laparoscopic 0°
ptic, with an assistant retracting the
eovagina using 2 small lateral retrac-

ors. The neovaginal walls appeared to be
oated completely with an iodine-posi-
ive epithelium in the 29 patients with
natomic success.

Biopsies were performed of the neo-
aginal mucosa, which at light micros-
opy appeared very similar compared
ith the normal vagina (ie, with normal

hickness, normal squamous stratifica-

TABLE
Case vs control FSFI scores
Variable Cases

Total Female Sexual Function
Index scorea

28 � 4

..........................................................................................................

�30, n 8
..........................................................................................................

24–29, n 15
..........................................................................................................

�23, n 1
...................................................................................................................

Desirea 4.3 �
...................................................................................................................

Arousala 4.8 �
...................................................................................................................

Lubrificationa 4.7 �
...................................................................................................................

Orgasma 4.4 �
...................................................................................................................

Satisfactiona 5.1 �
...................................................................................................................

Comforta 4.5 �
...................................................................................................................

FSFI, Female Sexual Function Index.
a Data are given as mean � SD (95% confidence interval); b P

Fedele. Creation of neovagina in patients with Rokitansky
ion, and a glycogen-rich epithelium). s

3.e4 American Journal of Obstetrics & Gynecolog
At 6 months after surgery, functional
uccess was obtained in 23 of the 24
exually active patients (96%). Besides
he only patient who did not experi-
nce an adequate anatomic result, only
patient reported unsatisfactory sex-

al intercourse; 4 patients had not
tarted sexual intercourse 6 months af-
er surgery. The Table shows single do-

ain and total scores in the 24 sexually
ctive operated patients, compared
ith normal control subjects (n � 24).
he total score of the FSFI shows opti-
al functional results in 23 of the 24

atients. In particular, the score was
ery good in 8 patients (total FSFI
core, �30) and good in 15 patients
total FSFI score, 24 –29); only in 1 case
as the total score �23. There were no

ignificant differences in the domains
f arousal and satisfaction, although
lightly lower scores with significant
ifferences were found in the domain
f lubrication, desire, orgasm, and
ain for patients with Rokitansky syn-
rome. Seven patients experienced
ild dyspareunia, which was, at times,

uperficial or deep.

OMMENT
ased on our experience, the laparo-

copic Davydov technique may be con-
idered a safe and effective option for the

Control subjects

(26.9–30.0)b 31 � 2.25 (30.0–32.0)

..................................................................................................................

17
..................................................................................................................

7
..................................................................................................................

0
..................................................................................................................

9 (3.9–4.6)c 4.8 � 0.7 (4.5–5.1)
..................................................................................................................

1 (4.3–5.2) 5.1 � 0.7 (4.8–5.4)
..................................................................................................................

0 (4.3–5.1)d 5.6 � 0.4 (5.5–5.8)
..................................................................................................................

0 (4.0–4.9)e 5.0 � 0.6 (4.8–5.3)
..................................................................................................................

3 (4.5–5.7) 5.0 � 1.1 (4.5–5.4)
..................................................................................................................

3 (4.0–5.1)f 5.6 � 0.6 (5.3–5.8)
..................................................................................................................

.01; c P � .05; d P � .001; e P � .05; f P � .001.

rome. Am J Obstet Gynecol 2010.
urgical treatment of women with Roki- p

y JANUARY 2010
ansky syndrome. The laparoscopic ap-
roach allows minimal invasiveness, an
dequate visualization, optimal esthetic
esults, and minimal scarring in these
oung patients. Despite the relatively
mall sample size (n � 30), Rokitansky
yndrome represents a rare entity.

Adamyan et al,17 in 1994, first re-
orted a case series of 324 Davydov col-
opoiesis, 27 of which were performed

aparoscopically, showing the major ad-
antages of the endoscopic approach,
ompared with the traditional lapa-
otomic procedure. The mean duration
f surgery in the study was 98 and 52
inutes, respectively, for the lapa-

otomic and laparoscopic approaches. In
he laparotomic and laparoscopic group,
ospitalization lasted, respectively, a
ean of 11 and 2 days; in the first group,
inadvertent enterotomies and 1 cystot-
my occurred, while no complications
ccurred in the laparoscopic subgroup.
he anatomic results that were assessed
t a medium-term follow-up examina-
ion showed adequate results that were
omparable in both subgroups.

Compared with the first laparoscopi-
ally assisted approach of Soong et
l,10,18 in our case series, the procedure
as modified to a first laparoscopic step
uring which both mobilization and 2
urse-string sutures were obtained; a
econd final vaginal step included vesi-
orectal dissection and anastomosis of
he peritoneum to the vaginal vestibu-
um. The Müllerian rudiments were not
emoved, because there have been no re-
orts of neoplastic degeneration of the
udiments and because their excision
ould even temporarily affect the ovar-
an vascularization; their precise vascular
onnections with the uterine rudiments
re not clear and most likely might be
xtremely variable. As suggested in the
eport by Soong et al,10 to obtain a longer
eovagina, peritoneal mobilization was
erformed prior sectioning of the round

igaments and posterolateral incisions of
he peritoneal leaf along the infundibu-
opelvic ligaments, after which the final

ean neovaginal length was increased
rom 6 – 8.5 cm after their modified pro-
edure. Moreover, in our case series, the
ddition of the laparoscopic supravesical
.6
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he identification of the peritoneal mar-
in during the perineal step.
Although the duration of surgery was

omparable with the case series by Soong
t al,10 the 2-step modification of the
avydov’s laparoscopic technique can
otentially shorten the procedure; the

aparoscopic assistance does aid in the
ransvaginal identification of the perito-
eal margins. Again, in a study of 28 pa-

ients, Dargent et al5 reported a mean
uration of surgery of 119 minutes, with
mean hospitalization of 8 days, and 4

ases of perioperative complications and
medium-term neovaginal stenoses.

imilarly to case series of Dargent et al,5

he operating times in the present study
iminished after the initial cases. Al-
hough the surgical duration of this tech-
ique is longer than the laparoscopic
ecchietti procedure,19 it is shorter than
ther procedures, such as sigmoid col-
oplasty.20-22 Compared with other
echniques, intraoperative blood loss
nd vaginal bleeding after surgery are
ery scant. Postoperative vaginal bleed-
ng may be intermittent during the first 2

onths but is generally scant and rarely
ccurs. Unlike the techniques of McIn-
oe23 and Vecchietti and sigmoid vagi-
oplasty, the Davydov laparoscopic

echnique does not require any particu-
ar surgical instrumentation and is per-
ormed by a gynecologic team alone that
as to be experienced in laparoscopy and
aginal surgery.
The catheter and neovaginal gauze

ressing can be removed 48 hours after
urgery; therefore, the risk of bladder
nd neovaginal infections is minimized.
espite the mean hospitalization of 3.9
ays due to 5 cases of transient urinary
etention, the hospital stay is relatively
hort, because patients can be discharged
–3 days after surgery (ie, after catheter
emoval and when the patients are capa-
le of using the vaginal obturator).
As previously reported by Adamyan et

l17 and Templeman et al,24 the Davydov
rocedure is demonstrated to allow
pontaneous squamous epithelization of
he neovagina within 6 postoperative

onths. The reason for this rapid trans-
ormation is not clear, although we

ight hypothesize that, despite the dis-

ocated peritoneum, it preserves its orig- i
nal vascularization and thus represents
n easy substrate for epithelization.

The vaginal step makes this procedure
articularly indicated for patients with
bnormalities of the external genitalia
such as female hypospadia) for which
he creation of a neovagina by vaginal
ressure (such as in the laparoscopic
ecchietti technique and Frank method)

s not indicated. Patients with a pelvic
idney were excluded from our study be-
ause of the risk of damaging the kidney
r ureter during the laparoscopic mobi-

ization of the peritoneum. Similarly,
revious pelvic surgery might be a rela-
ive contraindication to Davydov’s tech-
ique. The presence of postoperative ad-
esions could complicate the surgical
rocedure and increase the risk of in-
raoperative complications (such as
leeding).
Although in the present case series

here were no severe intraoperative or
ostoperative complications, as in all
ombined laparoscopic and vaginal pro-
edures, complications of the Davydov
echnique may involve intraoperative
amage to the bladder, ureters, or rec-
um, with a subsequent risk of fistula for-

ation. A rectovaginal fistula at 18
onths follow-up examination in 1 op-

rated patient was reported in the case
eries of Soong et al.10

A hyatrogenic septic peritonitis could
ccur during the first 10 postoperative
ays because of the communication be-
ween the dome of the neovagina and the
eritoneal cavity. Such complication
robably can be prevented through ster-

lization of the vaginal obturator before
se and cautious insertion of the obtura-

or to avoid bringing the neovaginal dis-
harge upward into the peritoneal cavity.
exual intercourse should be avoided
ntil the first postoperative month fol-

ow-up visit. No cases of peritonitis were
bserved in this case series.
The advantages with respect to an-

ther vaginal approach (such as the
cIndoe technique) are undoubtedly

he absence of major scarring from skin
rafting in these frequently young pa-
ients. Despite the fact that sexuality after
aparoscopic Davydov procedure is
oorly documented, our results are sim-
lar to those of Giannesi et al25 and Dar- s

JANUARY 2010 Ameri
ent et al.5 In our experience, the Davy-
ov technique permitted a good

unctional outcome in 90% of patients
ho had started sexual intercourse.
The FSFI results show that, in terms of

lobal satisfaction, there are no differ-
nces between the patients and the age-
atched control group. However, com-

ared with the case series of Soong et al,10

atients with Rokitansky syndrome gen-
rally are referred more frequently for an
nsufficient lubrication and sometimes

ild superficial or deep dyspareunia.
he slight differences we have found may
e due to the relatively short time spent
rom vaginal surgery and the early as-
essment of the degree of lubrication and
ain, which probably should be reas-
essed later. Slight differences were also
ound in desire. There is certainly no
nique interpretation of these results, al-

hough it could be due to an objective
ifficulty in lubrication and pain or
ould also be related to a subjective hy-
erreactivity in this particular subset of
atients, with frequently late diagnoses
nd protracted clinical histories. Al-
hough most patients were satisfied with
he surgery, it is also important to con-
ider that success largely depends on
heir cooperation in maintaining the re-
ults that are obtained with the surgery.

In patients with Rokitansky syn-
rome, the laparoscopic Davydov tech-
ique seems to represent a safe and effec-

ive solution for the treatment of vaginal
genesis. f
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