
REVIEW ARTICLE

Interventions to reduce morbidity from vault hematoma following
vaginal hysterectomy: a systematic review and meta-analysis

Suneetha Rachaneni1 & Anupreet Dua1

Received: 24 July 2018 /Accepted: 14 November 2018 /Published online: 29 November 2018
# The International Urogynecological Association 2018

Abstract
Introduction and hypothesis A frequent complication following vaginal hysterectomy is the formation of vaginal vault hema-
toma. The objective of our systematic review was to assess the impact of various interventions in reducing the incidence of vault
hematoma or postoperative febrile morbidity following vaginal hysterectomy.
Methods We carried out a systematic search of Cochrane, MEDLINE, Embase, CINAHL, HTA database, PROSPERO, meta-
Register of Controlled Trials (mRCT), PubMed, CENTRAL, Google Scholar, conference abstracts, and a hand search of journals
from inception until September 2018. Our search strategy included interventions in women undergoing vaginal hysterectomy
with modified vault closure with inclusion of peritoneal edges, vaginal vault drainage, or vaginal packing to reduce the incidence
of clinically significant vault hematomas. Two independent reviewers (SR and AD) extracted data using a structured proforma.
Meta-analysis was carried out using RevMan 5.3 software.
Results We identified two studies on modified vaginal vault closure incorporating peritoneal edges that reported a significant
reduction in vault hematoma incidence. Meta-analysis of two randomized trials on vaginal drains showed no difference in
postoperative febrile morbidity secondary to vault hematoma [risk ratio (RR) 0.8, 95% confidence intervals (CI) 0.43–1.50].
Similar results were seen on meta-analysis of four randomized trials on the use of vaginal packing (RR 0.8, 95% CI 0.43–1.50).
Conclusions Inclusion of peritoneal edges in vaginal vault closure may reduce the incidence of vault hematoma. The routine use
of vaginal vault drainage and/or packing has not shown to reduce vault hematoma incidence or postoperative febrile morbidity.
We recommend a change of practice to include peritoneal edges in vault closure based on the evidence available in our systematic
review.
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Introduction

Vaginal hysterectomy is a recommended surgical procedure
for benign gynecological conditions and pelvic organ prolapse
(POP) [1]. Vaginal hysterectomy facilitates reduced postoper-
ative discomfort, shorter postoperative stay, and faster postop-
erative recovery [2]. A common postoperative complication is
formation of a vaginal vault hematoma and the consequent
febrile morbidity [3]. The reported incidence of vault hemato-
ma after vaginal hysterectomy ranges from 25 to 59% [4].

Most are asymptomatic, with only 6–9% needing treatment
[5, 6].

Hematoma serves as a culture medium for the proliferation
of bacteria and results in pyrexia, anemia, pelvic discomfort,
secondary hemorrhage, blood transfusion, and return to the-
ater for evacuation. Treatment options of vaginal vault hema-
toma range from a course of antibiotics to surgical drainage
depending on the clinical picture. Some interventions to re-
duce the risk of vault hematoma and postoperative pyrexia
include antibiotic prophylaxis and electrocautery of pedicles,
with the latter shown to be beneficial and becoming the ac-
cepted standard intervention [7]. Electrocautery for pedicle
sealing during vaginal hysterectomy has shown no difference
in vaginal vault hematoma formation in a systematic review
and meta-analysis [8].

During vaginal hysterectomy, traditional vaginal vault clo-
sure might involve closing the visceral peritoneum around the
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vaginal vault separately from that of the vault, leaving a po-
tential space between the two or not completely closing the
visceral peritoneum. Any oozing from the free peritoneal
edges might result in a collection of blood within this potential
space and formation of vaginal vault hematoma [9].
Modifications in the technique of vault closure need to be
evaluated further. A frequent practice is to fill the vaginal
cavity with a gauze pack and remove it the morning of the
first postoperative day. The systematic review and guideline
produced by the Society of Gynecological Surgeons (SGS) on
the risks and benefits of technical steps and interventions at
the time of vaginal hysterectomy recommends against routine
vaginal packing after a vaginal hysterectomy, indicating that
the risks of postoperative vaginal packing generally outweigh
the benefits for most patients [10]. However, individual stud-
ies on vaginal packing included in the SGS systematic review
report no increase in postoperative pain or bleeding in women
who had vaginal packs compared with those who did not. In a
study of vaginal vault drainage during complicated
laparoscopic-assisted vaginal hysterectomy with wide dissec-
tion, large volume of operative blood loss, intraoperative ooz-
ing, blood coagulation defects, and coexisting pelvic lesions,
there were no adverse effects particularly related to drain in-
sertion [11]. The role of vaginal vault drainage in reducing
vault hematoma during vaginal hysterectomy is uncertain.

So far there is insufficient evidence on the most appropriate
intervention or a combination of interventions needed to re-
duce the incidence of vault hematoma. The aim of our system-
atic review was to evaluate the role of various interventions—
like modified vaginal vault closure, vaginal packing, and vault
drainage—in reducing the risk of vault hematoma (primary
outcome) and febrile morbidity (secondary outcome).

Materials and methods

We prospectively registered our study protocol for systematic
review in PROSPERO database with the registration number:
CRD42017083955. We carried out a systematic search of
Cochrane, MEDLINE, Embase, CINAHL, HTA database,
PROSPERO, meta-Register of Controlled Trials (mRCT),
PubMed, CENTRAL, and Google Scholar databases from
inception until September 2018. Abstracts presented at the
International Urogynecology Association (IUGA),
International Continence Society (ICS), and United
Kingdom Continence Society (UKCS) up to September
2018 and a hand search of journals was carried out using the
keywords vault hematoma, vaginal hysterectomy, drains, elec-
trocautery, surgical technique, vaginal packs, and postopera-
tive morbidity. We included only articles published in English
and unsuccessfully attempted to contact authors of conference
abstracts for further information. Ethical approval was not
required, as this was a systematic review. Articles captured

during the search were analyzed, and studies meeting our
criteria were selected. Two reviewers (SR and AD) selected
the studies independently. Data presented as conference ab-
stracts were also included. We assessed methodological qual-
ity using the following criteria:

1. Quality assurance was assessed using the Newcastle–
Ottawa scale [12, 13] for cohort studies to assess study
selection, comparability of cohorts, and outcomes
assessed. Good-quality studies may score 8–13 stars.

2. Cochrane’s risk of bias tool [14] was used to assess meth-
odological quality for RCTs, as it includes sequence gen-
eration, allocation of sequence concealment, blinding, in-
complete outcome data, selective outcome reporting, and
other potential sources of bias.

Study inclusion

Our literature search identified review articles, cohort studies,
and studies in which the incidence of vault hematomas were
compared with and without various interventions. We includ-
ed studies using vaginal drains, vaginal packing, and modified
vault closure technique incorporating the peritoneum to re-
duce the risk of vault hematomas during vaginal hysterecto-
my. The four-part clinical question for this systematic review
was as follows:

& P (Population): adult women undergoing vaginal
hysterectomy

& I (Intervention): use of modified surgical techniques or
vaginal drains or vaginal packs

& C (Comparison): conventional vaginal hysterectomywith-
out the use of any of the above-mentioned modifications

& O (Outcome): reduction in the incidence of vault hemato-
ma (primary outcome)/postoperative pyrexia (secondary
outcome)/return to theater

Total cita�ons iden�fied on literature search and grey literature=226
(Cita�ons from databases=199, Hand search of grey literature=27)

Ar�cles retrieved for
detailed evalua�on=57

Cita�ons excluded a�er screening
�tles and abstracts=169

Ar�cles excluded as outcome
of interest not studied=47

Ar�cle in Polish=1

Ar�cles included in the systema�c
review =9

Fig. 1 Study selection for inclusion in systematic review

1062 Int Urogynecol J (2019) 30:1061–1070



Statistical analysis

Statistical meta-analysis was performed using the RevMan 5.3
software provided by the Cochrane Collaboration (http://ims.
cochrane.org/revman). Confidence intervals (CI) were set at
95%. Heterogeneity between RCTs was assessed using the
chi-square and I2-statistic tests. P value <0.05 was defined to
note statistical significance in the analysis of heterogeneity.
Risk ratios (RR) and 95% C) for all outcomes were calculated
using DerSimonian-Laird random-effects model. Specifically,
for all analyses, results from fixed-effects model are presented
when I2 statistic used to assess heterogeneity between studies
was low. Publication bias was not assessed due to the small
number of studies.

Results

Our literature search identified 226 study titles, from which
we selected 57 for more detailed review. Of them, nine were
included in our final review. Literature flow of eligible studies
is depicted in Fig. 1. Of the nine articles identified, two were
on modified closure of the vaginal vault incorporating the
peritoneum, four were on vaginal packing, and three were
on vaginal drains.

Data abstraction, quality assessment, and synthesis
of results

Study results were entered into data tables for each interven-
tion: Table 1 for modified vault closure, Table 2 for vaginal
drains, and Table 3 for vaginal packing summarize baseline
characteristics, interventions, comparisons, outcomes
assessed, and duration of follow-up. Study quality assessment
is shown in Figs. 2 and 3

Risk of bias assessment

On Cochrane risk of bias assessment of randomized studies,
four of six studies were of good quality (Fig. 2). The
nonrandomized studies (two on modified vault closure and
one on Foley catheter drain) in the systematic review were
assessed using the Newcastle–Ottawa scale (Fig. 3); two of
three studies scored 7 stars (good quality).

Outcomes for modified surgical closure of vaginal
vault

We identified two studies that included the peritoneum in vag-
inal vault closure compared with the previous practice men-
tioned in text books where peritoneum above the vault is
closed separately or not closed, and vaginal vault closure is
a separate step. Inclusion of the peritoneum in vault closureTa

bl
e
1

C
ha
ra
ct
er
is
tic
s
of

m
od
if
ie
d
va
ul
tc
lo
su
re

st
ud
ie
s

St
ud
y

Se
tti
ng

In
cl
us
io
n
cr
ite
ri
a

M
et
ho
ds

In
te
rv
en
tio

n
(I
)
an
d
C
om

pa
ri
so
n
(C
)

O
ut
co
m
e
m
ea
su
re
s
an
d
fo
llo

w
-u
p

M
or
ri
s
E
P
[9
],
20
01
,

U
K
,r
et
ro
sp
ec
tiv

e
ca
se

no
te
an
al
ys
is

Si
ng
le
ce
nt
er

(n
=
58
1)

W
om

en
un
de
rg
oi
ng

va
gi
na
lh

ys
te
re
ct
om

y
ov
er

a
5-
ye
ar

pe
ri
od

R
et
ro
sp
ec
tiv

e
st
ud
y
fo
llo

w
ed

by
pr
os
pe
ct
iv
e
an
al
ys
is
of

po
st
op
er
at
iv
e
m
or
bi
di
ty

In
cl
us
io
n
of

pe
ri
to
ne
um

in
va
ul
tc
lo
su
re
up

to
an
d
in
cl
ud
in
g
th
e
ut
er
os
ac
ra
l

lig
am

en
ts
(I
)
co
m
pa
re
d
w
ith

cl
os
ur
e
or

no
nc
lo
su
re
of
pe
ri
to
ne
um

se
pa
ra
te
to
th
e

va
gi
na
ls
ki
n
du
ri
ng

va
ul
tc
lo
su
re

(C
)

R
ed
uc
ed

in
ci
de
nc
e
of

va
ul
th

em
at
om

a
fr
om

15
.7
%

in
co
nt
ro
l(
C
)
gr
ou
p
to

1.
7%

in
in
te
rv
en
tio

n
gr
ou
p
(I
)

M
is
kr
y
T,

[8
]
20
01
,

U
K

Si
ng
le
ce
nt
er

(n
=
70
)

W
om

en
un
de
rg
oi
ng

va
gi
na
lh

ys
te
re
ct
om

y
70

co
ns
ec
ut
iv
e
w
om

en
un
de
rg
oi
ng

va
gi
na
lh

ys
te
re
ct
om

y
w
ith

ou
t

re
pa
ir
;2

4
(3
4%

)
un
de
rw

en
t

si
m
ul
ta
ne
ou
s
bi
la
te
ra
l

sa
lp
in
go
-o
op
ho
re
ct
om

y

M
od
if
ie
d
te
ch
ni
qu
e
in
cl
ud
ed

m
as
s
cl
os
ur
e

of
va
gi
na
le
dg
es

al
on
g
w
ith

th
e

pe
ri
to
ne
um

,i
nc
lu
di
ng

th
e
ut
er
os
ac
ra
l

lig
am

en
ts
(I
)
co
m
pa
re
d
w
ith

tr
ad
iti
on
al

cl
os
ur
e
w
ith

pu
rs
e
st
ri
ng
in
g
of

th
e
pe
ri
-

to
ne
um

at
th
e
va
gi
na
lv

au
lt
an
d
cl
os
in
g

th
e
va
gi
na
le
dg
es

se
pa
ra
te
ly

(C
)

V
au
lt
he
m
at
om

as
in

5.
7%

in
th
e
m
od
if
ie
d

te
ch
ni
qu
e
gr
ou
p.
T
he

au
th
or
s
ha
d
no

co
nt
ro
lg

ro
up

an
d
co
m
pa
re
d
ou
tc
om

es
w
ith

th
os
e
of

pr
ev
io
us
ly

pu
bl
is
he
d
da
ta

Int Urogynecol J (2019) 30:1061–1070 1063

http://ims.cochrane.org/revman
http://ims.cochrane.org/revman


Ta
bl
e
2

C
ha
ra
ct
er
is
tic
s
of

va
gi
na
ld

ra
in

st
ud
ie
s

St
ud
y

Se
tti
ng
/p
at
ie
nt

ch
ar
ac
te
ri
st
ic
s

In
cl
us
io
n
cr
ite
ri
a

E
xc
lu
si
on

cr
ite
ri
a

In
te
rv
en
tio

n,
m
et
ho
ds
,f
ol
lo
w
-u
p

du
ra
tio

n
O
ut
co
m
e
m
ea
su
re
s

R
et
ur
n
to

th
ea
te
r/
he
m
at
om

a

K
ri
sh
na
sw

am
y

[1
5]
,2
01
8,

U
K

S
in
gl
e
ce
nt
er

R
et
ro
sp
ec
tiv

e
ca
se

co
nt
ro
l

Pr
em

en
op
au
sa
lw

om
en

un
de
rg
oi
ng

va
gi
na
l

hy
st
er
ec
to
m
y

M
al
ig
na
nc
ie
s,

po
st
m
en
op
au
sa
l

w
om

en

52
co
ns
ec
ut
iv
e
w
om

en
ha
d
pe
lv
ic

F
ol
ey

ca
th
et
er
dr
ai
n
in
se
rt
ed

at
th
e

tim
e
of

va
gi
na
lh

ys
te
re
ct
om

y
co
m
pa
re
d
w
ith

51
w
om

en
w
ith

ou
t

dr
ai
n
in
se
rt
io
n

Pr
im

ar
y
ou
tc
om

e:
va
gi
na
lv

au
lt

he
m
at
om

a;
se
co
nd
ar
y

ou
tc
om

e:
le
ng
th

of
ho
sp
ita
l

st
ay
,p
os
to
pe
ra
tiv

e
py
re
xi
a,

an
tib

io
tic

us
e
(p
os
to
pe
ra
tiv

e)

H
em

at
om

a

D
ua

[1
1]
,2
01
1,

U
K

S
in
gl
e
ce
nt
er

W
om

en
un
de
rg
oi
ng

va
gi
na
lh

ys
te
re
ct
om

y
w
ith

or
w
ith

ou
t

va
gi
na
lp

ro
la
ps
e

re
pa
ir
fo
r
be
ni
gn

gy
ne
co
lo
gi
ca
ld
is
ea
se

H
ys
te
re
ct
om

ie
s

pe
rf
or
m
ed

fo
r

m
al
ig
na
nc
ie
s
or

w
he
n

th
e
su
rg
eo
n
fe
lt
th
at

su
rg
ic
al
dr
ai
n

in
se
rt
io
n
to

th
e

va
gi
na
lv

au
lt
w
as

cl
in
ic
al
ly

in
di
ca
te
d

W
om

en
w
er
e
ra
nd
om

iz
ed

to
dr
ai
n

(n
=
13
5)

or
no

dr
ai
n
ar
m

(n
=
13
7)

P
at
ie
nt
’s
al
lo
ca
tio

n
to

ea
ch

gr
ou
p

w
as

co
nc
ea
le
d
un
til

cl
os
ur
e
of

th
e

va
gi
na
lv

au
lt;

fo
llo

w
-u
p
6
w
ee
ks

Pr
im

ar
y
ou
tc
om

e:
po
st
op
er
at
iv
e

fe
br
ile

m
or
bi
di
ty
;s
ec
on
da
ry

ou
tc
om

e
im

m
ed
ia
te

co
m
pl
ic
at
io
ns

of
he
m
or
rh
ag
e,

re
tu
rn

to
th
ea
te
r,
bl
oo
d

tr
an
sf
us
io
n,
ch
an
ge

in
po
st
op
er
at
iv
e
he
m
og
lo
bi
n,
an
d

le
ng
th

of
ho
sp
ita
ls
ta
y

C
lin

ic
al
ly

si
gn
if
ic
an
tf
eb
ri
le

m
or
bi
di
ty

of
>
38

°C
se
en

in
17
/1
35

w
om

en
in

th
e
dr
ai
n

gr
ou
p
an
d
(1
5/
13
7)

in
th
e
no

dr
ai
n
gr
ou
p;

fe
br
ile

m
or
bi
di
ty

co
ns
id
er
ed

to
ro
ug
hl
y
eq
ua
te
to

va
ul
th

em
at
om

a
P
el
vi
c
U
S
fo
rh

em
at
om

a
w
as

do
ne
,

va
gi
na
lv

au
lt
in
fe
ct
io
n
ra
te
s

fr
om

in
tr
od
uc
tio
n
of

va
gi
na
l

dr
ai
n
as

a
fo
re
ig
n
bo
dy

w
as

no
t

co
ns
id
er
ed

a
co
nf
ou
nd
in
g
fa
ct
or

S
w
ar
tz
,[
16
]

19
76
,U

SA
S
in
gl
e
ce
nt
er
,R

C
T
in

w
om

en
un
de
rg
oi
ng

va
gi
na
l

hy
st
er
ec
to
m
y
±

pe
lv
ic
fl
oo
r
re
pa
ir
s

(n
=
87
)

W
om

en
un
de
rg
oi
ng

va
gi
na
lh

ys
te
re
ct
om

y
N
on
e
m
en
tio
ne
d

W
om

en
w
er
e
ra
nd
om

iz
ed

to
T-
tu
be

su
ct
io
n
dr
ai
na
ge

an
d
pr
op
hy
la
ct
ic

an
tib

io
tic
s
(n
=
45
)
or

no
dr
ai
n

ar
m

(n
=
42
)
w
ith

on
ly

pr
op
hy
-

la
ct
ic
an
tib

io
tic
s

P
ri
m
ar
y
ou
tc
om

e:
re
du
ct
io
n
in

fe
br
ile

po
st
op
er
at
iv
e

m
or
bi
di
ty
;s
ec
on
da
ry

ou
tc
om

e
pe
lv
ic
ab
sc
es
s,
he
m
at
om

a,
pu
ru
le
nt

cu
ff
dr
ai
na
ge

C
lin

ic
al
ly

si
gn
if
ic
an
t

he
m
or
rh
ag
e/
va
ul
th

em
at
om

a
w
er
e
ze
ro

in
th
e
dr
ai
n
gr
ou
p

(0
/4
5)

co
m
pa
re
d
w
ith

(2
/4
2)

in
th
e
no

dr
ai
n
gr
ou
p.
S
ev
en

pa
-

tie
nt
s
in

ea
ch

gr
ou
p
ha
d
fe
br
ile

m
or
bi
di
ty

in
th
e
ab
se
nc
e
of

pe
l-

vi
c
in
fe
ct
io
n

R
C
T
ra
nd
om

iz
ed

co
nt
ro
lle
d
tr
ia
l,
U
S
ul
tr
as
ou
nd

1064 Int Urogynecol J (2019) 30:1061–1070



Ta
bl
e
3

C
ha
ra
ct
er
is
tic
s
va
gi
na
lp

ac
ki
ng

st
ud
ie
s

St
ud
ie
s

Se
tti
ng
/p
at
ie
nt

ch
ar
ac
te
ri
st
ic
s

In
cl
us
io
n
cr
ite
ri
a

E
xc
lu
si
on

cr
ite
ri
a

In
te
rv
en
tio

n,
m
et
ho
ds
,a
nd

du
ra
tio

n
of

fo
llo

w
-u
p

O
ut
co
m
e
m
ea
su
re
s

R
et
ur
n
to

th
ea
te
r/
he
m
at
om

a

W
es
te
rm

an
n
[1
7]

20
16
,U

SA
Pr
os
pe
ct
iv
e,

si
ng
le
-b
lin
de
d
R
C
T
in
-

vo
lv
in
g
w
om

en
un
de
r-

go
in
g
va
gi
na
lh

ys
te
r-

ec
to
m
y

(n
=
77
)

W
om

en
18
–8
5
ye
ar
s,

va
gi
na
lh

ys
te
re
ct
om

y
fo
r
be
ni
gn

di
se
as
e,

E
ng
lis
h
sp
ea
ki
ng
,

w
ill
in
g
to

pr
ov
id
e

in
fo
rm

ed
co
ns
en
t

R
ep
ai
rs
no
ti
nv
ol
vi
ng

va
gi
na
l

hy
st
er
ec
to
m
y,
us
e
of

m
es
h,

va
gi
na
lo

bl
ite
ra
tiv

e
pr
oc
ed
ur
es
,c
on
cu
rr
en
t

re
m
ov
al
of

m
es
h
fr
om

an
te
ri
or
,p
os
te
ri
or

or
ap
ic
al

co
m
pa
rt
m
en
ts
,

va
gi
na
l-
re
la
xi
ng

in
ci
si
on
s,

di
ag
no
se
d
cl
ot
tin

g
di
so
rd
er
,

pe
lv
ic
m
al
ig
na
nc
y,
cu
rr
en
t

an
tic
oa
gu
la
tio
n,
pr
eo
pe
ra
tiv
e

th
ro
m
bo
pr
op
hy
la
xi
s,
in
tr
ao
p-

er
at
iv
e
bl
oo
d
lo
ss

>
50
0
m
l,

re
gi
on
al
an
es
th
es
ia

W
om

en
w
er
e
ra
nd
om

iz
ed

to
pa
ck
in
g
(n
=
37
)
or

no
np
ac
ki
ng

ar
m

(n
=
40
)

Pa
tie
nt

al
lo
ca
tio

n
to

ea
ch

gr
ou
p

co
nc
ea
le
d
un
til

co
m
pl
et
io
n
of

su
rg
er
y

Fo
llo

w
-u
p
=
6
w
ee
ks

Pr
im

ar
y
ou
tc
om

e
pa
in

sc
or
es

Se
co
nd
ar
y
ou
tc
om

e:
im

m
ed
ia
te

co
m
pl
ic
at
io
ns

of
he
m
or
rh
ag
e,

re
tu
rn

to
th
ea
te
r,

po
st
op
er
at
iv
e
va
gi
na
lv

au
lt

he
m
at
om

a/
ab
sc
es
s

N
o
cl
in
ic
al
ly

si
gn
if
ic
an
t

he
m
at
om

a
in

pa
ck

gr
ou
p

(0
/3
7)

co
m
pa
re
d
w
ith

tw
o

(2
/4
0)

in
th
e
no
np
ac
ki
ng

gr
ou
p.

Pe
lv
ic
U
S
sh
ow

ed
0.
5–
2.
1
cm

he
m
at
om

a
in

4/
37

in
pa
ck

gr
ou
p
an
d
7/
40

in
no
np
ac
k

gr
ou
p.

N
o
di
ff
er
en
ce

in
V
A
S
pa
in

or
sa
tis
fa
ct
io
n
sc
or
es

be
tw
ee
n

gr
ou
ps
.

T
hi
ag
am

oo
rt
hy
,

[1
8]

20
14
,U

K
Si
ng
le
ce
nt
er
,

do
ub
le
-b
lin
d
R
C
T
in

w
om

en
un
de
rg
oi
ng

va
gi
na
lh

ys
te
re
ct
om

y-
±
pe
lv
ic
fl
oo
r
re
pa
ir
s

(n
=
19
0)

W
om

en
>
18

ye
ar
s,

va
gi
na
lh

ys
te
re
ct
om

y
fo
r
be
ni
gn

di
se
as
e,

E
ng
lis
h
sp
ea
ki
ng
,

w
ill
in
g
to

pr
ov
id
e

in
fo
rm

ed
co
ns
en
t

W
om

en
w
ith

hi
gh

ri
sk

of
po
st
op
er
at
iv
e
m
or
bi
di
ty

lik
e

cl
ot
tin
g
ab
no
rm

al
iti
es
,i
n

im
m
un
oc
om

pr
om

is
ed

st
at
es
,

an
d
ha
vi
ng

pr
ev
io
us

pe
lv
ic

fl
oo
r
su
rg
er
y

W
om

en
w
er
e
ra
nd
om

iz
ed

to
pa
ck

(n
=
86
)
or

no
n-
pa
ck
in
g

ar
m

(n
=
87
)

Pa
tie
nt

al
lo
ca
tio

n
to

ea
ch

gr
ou
p

w
as

co
nc
ea
le
d
un
til

co
m
pl
et
io
n
of

su
rg
er
y.

Pr
im

ar
y
ou
tc
om

e
as
se
ss
or

w
as

bl
in
de
d

Fo
llo
w
-u
p
=
6
w
ee
ks
.

Pr
im

ar
y
ou
tc
om

e:
pa
in

Se
co
nd
ar
y
ou
tc
om

e:
he
m
at
om

a

Im
m
ed
ia
te
co
m
pl
ic
at
io
ns

of
he
m
or
rh
ag
e,
re
tu
rn

to
th
ea
te
r,

an
d
po
st
op
er
at
iv
e
va
gi
na
l

va
ul
th

em
at
om

a/
ab
sc
es
s

Z
er
o
cl
in
ic
al
ly

si
gn
if
ic
an
t

he
m
or
rh
ag
e/
va
ul
th

em
at
om

a
in

pa
ck

gr
ou
p
(0
/8
6)

co
m
-

pa
re
d
w
ith

th
re
e
(3
/8
7)

in
no
np
ac
k
gr
ou
p
(o
ne

re
tu
rn

to
th
ea
te
r
fo
r
va
gi
na
la
ng
le

bl
ee
di
ng

an
d
tw
o
in
fe
ct
ed

he
m
at
om

as
).
O
n
pe
lv
ic
U
S

6
w
ee
ks

po
st
op
er
at
iv
el
y,

7.
3%

of
pa
ck

an
d
14
.3
%

of
no
np
ac
k
gr
ou
p
ha
d
he
m
at
o-

m
as

>
2
cm

U
rz
ua
,[
19
]
20
13
,

C
hi
le

Pr
os
pe
ct
iv
e
R
C
T
in

tw
o

ho
sp
ita
ls
of

w
om

en
un
de
rg
oi
ng

va
gi
na
l

hy
st
er
ec
to
m
y
(n
=
14
4)

W
om

en
un
de
rg
oi
ng

va
gi
na
lh

ys
te
re
ct
om

y,
w
ill
in
g
to

pr
ov
id
e

in
fo
rm

ed
co
ns
en
t

N
ot

m
en
tio

ne
d

Pa
ck

gr
ou
p
(n
=
74
)
an
d

no
np
ac
k
gr
ou
p
(n
=
70
)

Pr
im

ar
y
ou
tc
om

e:
V
au
lt

he
m
at
om

a
Fo

llo
w
-u
p:

7
da
ys

Im
m
ed
ia
te
co
m
pl
ic
at
io
ns

of
he
m
or
rh
ag
e,
re
tu
rn

to
th
ea
te
r,

an
d
va
gi
na
lv

au
lt
he
m
at
om

a

C
lin

ic
al
ly

si
gn
if
ic
an
th

em
at
om

a
ra
te
s:
0/
74

co
m
pa
re
d
w
ith

3/
70

U
S
on

da
y
7:

he
m
at
om

a
>
1
m
l

w
as

2.
7%

in
pa
ck

gr
ou
p
an
d

12
.9
%

in
th
e
no
np
ac
k
ar
m

B
au
m
ga
rt
en
,[
20
]

20
10
,

N
et
he
rl
an
ds

Pr
os
pe
ct
iv
e
R
C
T
of

w
om

en
un
de
rg
oi
ng

va
gi
na
lh

ys
te
re
ct
om

y
(n
=
43
)

W
om

en
un
de
rg
oi
ng

an
y

va
gi
na
ls
ur
ge
ry

fo
r

pr
ol
ap
se

W
om

en
un
de
rg
oi
ng

T
V
T
/T
O
T

or
co
m
bi
ne
d
ab
do
m
in
al
or

va
gi
na
ls
ur
ge
ry

R
an
do
m
iz
ed

to
pa
ck

(n
=
22
)

an
d
no
na
ck

gr
ou
p
(n
=
21
)

Pr
im

ar
y
ou
tc
om

e:
he
m
or
rh
ag
e/
he
m
at
om

a
Se
co
nd
ar
y
ou
tc
om

e:
U
T
I

Po
st
op
er
at
iv
e
bl
ee
di
ng

or
in
fe
ct
io
n

H
em

at
om

a
in
2/
22

in
pa
ck

gr
ou
p

an
d
0/
21

in
no
np
ac
k
gr
ou
p

U
T
I:
1/
22

in
pa
ck

gr
ou
p
an
d

2/
22

in
no
np
ac
k
gr
ou
p

R
C
T
ra
nd
om

iz
ed

co
nt
ro
lle
d
tr
ia
l,
TV

T/
TO

T
tr
an
sv
ag
in
al
/tr
an
so
bt
ur
at
or

ta
pe
,U

TI
ur
in
ar
y
tr
ac
ti
nf
ec
tio

n,
VA

S
vi
su
al
an
al
og

sc
al
e,
U
S
ul
tr
as
ou
nd
,U

TI
ur
in
ar
y
tr
ac
ti
nf
ec
tio

n

Int Urogynecol J (2019) 30:1061–1070 1065



reduces the dead space between the peritoneal layer and the
vaginal vault. The first study of 581 women undergoing vag-
inal hysterectomy carried out over a 5-year period showed a
reduction in clinically significant vault hematoma from 15.7%
(conventional vault closure technique) to 1.7% (modified
vault closure incorporating peritoneum into the vault) [15].
In another study of 70 women with mass closure of the peri-
toneum and vaginal vault incorporating uterosacral ligaments,
the symptomatic vault hematoma rate was reported to be
5.7%, and these women were managed conservatively. One
woman needed a blood transfusion on the seventh postopera-
tive day when she presented with bleeding [16]. We did not
perform a meta-analysis, as the study design, data presenta-
tion, and reporting of outcome variables was very different
between studies.

Outcomes for vaginal drains

We included three studies on pelvic drain usage inserted at the
time of vaginal vault closure (two randomized trials and one
retrospective case control study). A significant reduction of
vault hematoma (8 vs 0; p = 0.0025), length of hospital stay
(15 vs 3; p = 0.001), antibiotics usage for vault hematoma (0
vs 5; p = 0.028), and readmission rates (7 vs 0; p = 0.005) in
women who had a drain inserted at the time of their hysterec-
tomy was seen in a retrospective study of 52 premenopausal
women who had Foley catheter drain compared with 51 pre-
menopausal women without a drain [20].

In a study of 306 women undergoing vaginal hysterectomy
randomized to vaginal drain compared with no vaginal drain,
15/135 women in the drain group and 17/137 in the no-drain
group had postoperative febrile morbidity (pyrexia ≥38 °C).

0 0.5 1 1.5 2 2.5 3 3.5

Representa�veness of the exposed cohort

Selec�on of the non-exposed cohort a

Ascertainment of exposure

Demonstra�on that outcome of interest was not
present at start of study

Comparability of cohorts on the basis of the design or
analysis controlled for confounders

Assessment of outcome

 Was follow-up long enough for outcomes to occur

Adequacy of follow-up of cohorts

Morris,2001 Miskry,2001 Krishnaswamy,2018

Fig. 3 Newcastle–Ottawa scale
for assessment of cohort studies

Fig. 2 Risk of bias assessment of randomized trials
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RR was 0.90, which was not statistically significant [19]. In
another randomized study of 87 women, none in the drain
group and 2/42 in the no-drain group had postoperative febrile
morbidity [18]. On meta-analysis, the RR was 0.8 with 95%
CI of 0.43–1.50 (Fig. 4), with no significant difference in the
incidence of febrile morbidity in both the groups, though there
was a trend toward reduced incidence of febrile morbidity in
the drain group. Therefore, it would appear that drains do not
significantly reduce the incidence of vault hematoma.

Outcomes for vaginal packing

Four randomized trials on the use of vaginal pack versus
no pack were included in the meta-analysis [17, 21–23].
A total of 437 women were randomized into two groups:
pack and no pack. The incidence of clinically significant
vault hematoma was 2/219 (pack group) compared with 8/
218 (no pack group). The collated data analysis showed a
RR of 0.37 with 95% CI of 0.07–1.99 (Fig. 5), indicating
the absence of any statistically significant difference in
both the groups. Heterogeneity reported on I2 was 1%
for the vaginal vault drainage group and 21% for the
vaginal pack group. Low heterogeneity (I2 < 25%) en-
abled us to use a fixed-effects model for our meta-
analysis (Figs. 4 and 5) [24]. The quality and level of
evidence were analyzed in accordance with the Grading
of Recommendations Assessment, Development and
Evaluation (GRADE) methodology using GRADEpro
software tool (www.gradepro.org/) [25, 26] (Table 4).

Discussion

Postoperative morbidity following vaginal hysterectomy
ranged from vaginal vault hematoma to postoperative hemor-
rhage needing a return to theater and febrile morbidity.
Inclusion of the peritoneum in vault closure reduced these
complications of vaginal vault hematomas/febrile morbidity
to a significant extent, without added morbidity. The interven-
tions of using vaginal vault drainage and vaginal packs imme-
diately following vaginal hysterectomy were not shown to
make a difference in reducing postoperative morbidity.
There were no reports of increase in pain scores or any other
adverse effects associated with the pack or during drain re-
moval in any study in our systematic review.

Our literature search was extensive, involving all avail-
able databases and gray literature. Our systematic review
is first of its kind to compare outcomes of surgical mod-
ifications during and after vaginal vault closure in reduc-
ing vaginal vault hematoma and postoperative pyrexia in
patients undergoing vaginal hysterectomy. A recent sys-
tematic review was carried out by the SGS studied 18
different interventions before, during, and after vaginal
hysterectomy to construct the best evidence-based prac-
tice. Similarly, a Cochrane systematic review on perioper-
ative interventions in pelvic organ prolapse surgery exam-
ined various interventions during vaginal hysterectomy in
reducing short- and long-term morbidity. Our systematic
review focused on two interventions (drain and modified
vault closure) not included in the SGS and Cochrane re-
views, placing specific focus on reduction of vaginal vault

Int Urogynecol J (2019) 30:1061–1070 1067

Fig. 4 Vault drainage in reducing postoperative febrile morbidity

Fig. 5 Role of vaginal packing in reducing vaginal vault hematoma following vaginal hysterectomy
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hematoma or postoperative pyrexia [10]. These interven-
tions are very simple techniques without any added mor-
bidity or requirement of surgeon training.

For the interventions on vaginal vault drainage and
vaginal packing, we included randomized trials with very
similar study design, patient population, and reporting of
outcomes. On meta-analysis, heterogeneity reported on I2

was 1% for the vaginal vault drainage group and 21% in
the vaginal packing group. Low heterogeneity improves
generalizability and clinical applicability of our findings,
as populations in studies on adult women are similar to
those seen in routine clinical practice. Attrition and
reporting bias were almost nonexistent in all studies, as
they required no long-term follow-up. We adhered to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) checklist for reporting the me-
ta-analyses.

We acknowledge several limitations of this review. The
conclusion was limited by the lack of randomized trials on
the role of modified vaginal vault closure to include the
peritoneal edge. The two cohort studies [15, 16] for this
intervention were methodologically limited by the retro-
spective nature of the study design and methods used to
diagnose vault hematoma and size cutoff to diagnose a
sonological vault hematoma. There was significant het-
erogeneity in reporting outcome measures, such as clinical
diagnosis of vaginal vault hematoma to ultrasound diag-
nosis (size cutoff to diagnose hematoma has varied from 2
to 5 cm).

Publication bias could not be assessed, as we found
only nine studies for our systematic review. GRADE qual-
ity and level of evidence was low for two of the three
interventions: modified vault closure and use of vaginal
drains due to the inconsistency from diversities in study
designs, defining outcome measures and imprecision in-
duced by the relatively small number of participants in the
studies, and wide CIs without overlap. Power calculation
using a Superiority RCT design would have improved
reporting validity of RCTs in our meta-analysis on vaginal
vault drainage and vaginal packing.

Conclusion and recommendations

Adequately powered superiority RCT on modified closure of
the vaginal vault to include the peritoneal edge may help form
a strong conclusion regarding this issue. A total of 1810 wom-
en need to be recruited to demonstrate a 50% reduction in
clinical hematoma formation with 80% power. Such a large
RCTwill need a significant amount of time and resources. The
technique of visceral peritoneal inclusion in vaginal vault clo-
sure is very simple, less time consuming (compared with sep-
arate closure or nonclosure of the peritoneum), and without

major risk of ureteric injury. We therefore recommend a
change of practice to include peritoneal edges in vault closure
based on the evidence available in our systematic review.

We do not recommend routine use of vaginal vault drains
and vaginal packs to reduce postoperative vaginal vault hema-
toma due to the lack of strong evidence in their favor. Vault
drainage and use of packs are once again very simple inter-
ventions with no significant impact on morbidity and
healthcare costs. Temporary use of foreign bodies like drains
or vaginal packs have not shown an increase in febrile mor-
bidity. Clinicians, reluctant to use vaginal vault drains, may be
reassured with these findings and need not hesitate to use
them. These two interventions may be used in complex cases
where achieving hemostasis is challenging.
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