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 Abstract
Background: There exist various surgical approaches to hysterectomy for benign conditions. The total abdominal hysterectomy is 
associated with the worst medical outcomes and is substituted, where feasible, with minimally invasive hysterectomy, namely vaginal, 
laparoscopic or robotic hysterectomy. This study aimed to investigate the role of vaginal hysterectomy in the era of laparoscopic and 
robotic hysterectomy with respect to their complications and operative outcomes. The proposed hypothesis is that vaginal hysterectomy 
is underutilised as a result of surgeon’s preferences and experience, and not based on existing evidences. 

Methods: We select randomised control trials that compare vaginal hysterectomy with laparoscopic and/or robotic hysterectomy for benign 
gynaecological conditions. The search included Medline/PubMed and Cochrane Database. English language articles from January 2003 
to December 2020 were reviewed, in conjunction with reviews published by the American College of Obstetricians and Gynecologists 
(ACOG), the American Association of Gynecologic Laparoscopists (AAGL), and the International Society of Gynaecologic Endoscopy 
(ISGE). The bibliographies of selected works were also checked to acquire additional data where relevant. The primary outcome was 
a comparison of the complication rates. The secondary outcomes were comparisons of the operative time, blood loss, intra-operative 
conversions, post- operative pain, and length of hospital stay. 

Results: There were no differences in post- operative pain and length of hospital stay between vaginal hysterectomy and laparoscopic or 
robotic hysterectomy. Vaginal hysterectomy was associated with less intra-operative and immediate post-operative complications, less 
intra- operative conversion, shorter operation time, and proved more cost effective than laparoscopic and robotic hysterectomy. 

Conclusion: When minimally invasive hysterectomy is feasible, vaginal hysterectomy should remain the treatment of choice for many 
gynaecological patients in whom hysterectomy is indicated. It may be safely executed, and thus should be offered to a large group of 
appropriately selected women, who today are operated predominantly by the abdominal or laparoscopic/ robotic approach. Far more 
efforts should be directed towards teaching the technique of vaginal hysterectomy during residency.
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RH: Robotic Hysterectomy, AH: Abdominal Hysterectomy

Introduction:

Hysterectomy is one of the most common operative 
procedures for benign gynaecological diseases [1,2]. It can 
be performed abdominally, vaginally, or laparoscopically, 
with or without robotic assistance. The surgical approach to 
hysterectomy is the most important factor for post-operative 
morbidity The advantages provided by Vaginal Hysterectomy 
(VH), Laparoscopic Hysterectomy (LH) be it Laparoscopic-
Assisted Vaginal Hysterectomy (LAVH) or Total Laparoscopic 
Hysterectomy (TLH) and Robotic Hysterectomy (RH) Over 
Abdominal Hysterectomy (AH) include less post-operative 

pain, less need of analgesia, shorter hospital stay, and more rapid 
recovery and return to daily activities [3-7]. Additionally, there 
are fewer intra-operative and post-operative complications 
reported with vaginal hysterectomy as compared with 
Abdominal Hysterectomy (AH) or Laparoscopic Hysterectomy 
(LH) [8-10]. AH for benign uterine conditions remains the 
chosen route worldwide. This preference is largely due to a 
lack of experience in VH, resulting in the surgeon’s reluctance 
to perform VH, especially in patients without uterine prolapse, 
with uterine fibroids, previous caesarean sections, previous 
laparotomies, as well as in nulliparous women. Correctly 
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challenging these contraindications may lead to an increased 
number of VHs [11-16].

Globally, the rate of LH has been shown to be increasing, without 
a significant reduction in AHs. 70-80% of hysterectomies have 
been shown to be carried out via the abdominal approach, 
according to all reviewed large-scale surveys, except when 
treating utero vaginal prolapse, for which the vaginal route is 
generally preferred. This latter indication accounts for about 
10% of all hysterectomies conducted worldwide [17]. This 
increase in LH has thus been incurred at the expense of VH 
while, ideally, it is the VH rate that should increase at the 
expense of both the LH and AH rate.

Methods:

We select RCTs that compared VH with LH (LAVH and TLH), 
RH, published from January 2003 to December 2020. The 
search included Medline/PubMed and Cochrane Database. 
English language articles from January 2003 to December 
2018 were reviewed, in conjunction with reviews published 
by the American College of Obstetricians and Gynecologists 
(ACOG), the American Association of Gynecologic 
Laparoscopists (AAGL), and the International Society of 
Gynaecologic Endoscopy (ISGE). The bibliographies of 
selected works were also checked to acquire additional data 
where relevant.

Study outcomes

The primary outcome of the present study was a comparison of 
the incidence of intra-operative and immediate post- operative 
complications between VH and LH or RH. Conversion to 
laparotomies amongst the three techniques was considered as a 
complication. Secondary outcomes were comparisons of operating 
time, blood loss, length of hospital stay, and cost analysis between 
these minimally invasive approaches to hysterectomy.

Regarding the incidence of intra- and post-operative 
complications, currently available evidence indicates that 
minimally invasive procedures, including VH and LH/RH, 
should be the preferred route of hysterectomy, as they offer the 
same benefits, and avoid large and painful abdominal incisions 
that are needed for AH. Additionally, longer hospital stay and a 
delay in returning to daily activities are also avoided [3-7,18].

In the VALUE study conducted in 2004, McPherson et al. 
[19] reported on severe complications of hysterectomy, and 
concluded that LH was associated with the greatest risk of 
severe complications, both intra- and post- operatively. The 
VALUE findings were confirmed by Gary et al. [4] in the 
eVALuate study, which consisted of two parallel randomised 
trials, one comparing LH with AH, the other comparing LH 
with VH. In the abdominal arm, when AH was compared with 
LH, complication rates for laparoscopic hysterectomy were as 
high as 11, 1%. In the vaginal arm, where VH was compared 
with LH, no difference was found in major complications 
between LH and VH. However, this trial was reported as 
under- powered, and is thus considered to be inconclusive [4].

Intra- and post-operative complications were found to be 
more frequent in AH, LH, and LAVH in comparison with VH, 
according to a prospective study conducted in 2007 by David-
Montefiore et al. [20] in which 634 women who underwent 
hysterectomy for benign disorders were prospectively analysed. 
The operating time was shorter with the vaginal route than 
with laparotomy, laparoscopy, and LAVH (p<0.0001). Intra- 
and- post- operative complication were significantly more 
frequent in the laparotomy group compared with the vaginal, 
TLH, and LAVH group (p<0.0001). Conversion to laparotomy 
(laparoconversion) was more frequent with LH than with VH 
route (p<0.0001) [20]. Stang et al. [21] found that the nationwide 
rates of from laparoscopic or vaginal hysterectomies was 10, 1% 
and 1,1%, respectively. In 2007, Morelli et al. [22] conducted a 
prospective randomised-control trial comparing TLH and VH. 
TLH was associated with 7% haemorrhages, 2, 5% ureteric 
injuries, and an operating time of 86 minutes. VH however was 
associated with 2.5% haemorrhage, no ureteric injuries, and 46 
minutes operating time. 

Regarding urinary tract injuries (ureter and bladder) 
Teeluckdharry et al. [23] in a systematic review and meta- 
analysis of case series of urinary tract injuries covering a 
period 2004 to 2014, found that VH is associated with fewer 
ureteric and bladder injuries as compared with LH or RH. He 
found that the rate of bladder injury was 5.1% for VH, 7.3% 
for LH, and 16.5% for RH. For ureteric injury, he reported 
0.4% for VH 3.1% for LH, and 4.1 for RH. 

In the FINHYST study, a prospective study of 5279 
hysterectomies performed for benign conditions, Brummer et 
al. [24] found major complications in 11.7% of VH cases as 
opposed to 15.4% for LH and 19.2% for AH, respectively. The 
study investigated the rate of urinary tract injuries in detail, 
and determined that bladder injury occurred in 0.6% of VH 
cases, and 0.9% and 1% for AH and LH cases, respectively; 
the rate of ureter injury was 0.04% for VH and 0.3% for both 
AH and LH. Bowel injury was also less common in VH, with 
a rate of 0.1%, while AH and LH had injury rates of 0.2% 
and 0.4%, respectively. Finally, VH was found to be associated 
with less intra-operative haemorrhaging: 1.6% of VH cases 
involved haemorrhage exceeding 1000 ml during surgery, 
while AH and LH found haemorrhaging >1000 ml in 5.7% and 
3.0% of cases, respectively [24]. These studies confirm that 
VH is associated with fewer complications and conversions to 
open abdominal hysterectomy as compared to LH and is thus 
recommended for benign disorders of the uterus. 

In a 2009 Cochrane review found that VH, as compared to 
AH, is associated with a shorter hospital stay, the ability of 
the patient to resume normal daily activities more quickly, 
and fewer infections and episodes of raised temperature after 
surgery [3]. LH, as compared to AH, has the same advantages 
as VH. While there was less blood loss and fewer wound 
infections in LH, as compared to AH, LH took longer and was 
associated with a greater risk of damaging the ureter or the 
bladder [3]. No differences were found between LH and VH 
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with regards to their benefits. However, when compared to 
VH, LH takes 39.3 minutes longer than VH, on average, and 
is associated with a higher rate of complications [3]. Fewer 
complications have been associated with VH, when comparing 
this method of hysterectomy to all other routes. In 2015, 
a further Cochrane review by Aarts et al. [7] confirmed the 
findings of Nieboer et al. [3] regarding the advantages of VH 
over the other routes of hysterectomy, including RH. Vaginal 
hysterectomy appears to be superior to LH and AH for benign 
indications, as VH is associated with a faster return to normal 
activities and there were no advantages of LH over VH, as the 
operation time was longer for LH and the incidence of urinary 
tract injuries was greater for TLH than for VH. Comparing LH 
with RH found that RH presented no difference in outcomes 
when compared to conventional LH, beneficial or otherwise. 
Thus, both Cochrane reviews concluded that VH should be 
considered the first choice for hysterectomy in the treatment of 
benign uterine conditions [3,7].

The introduction of robotics has changed the rates in favour 
of robotic hysterectomy (RH) with a further decline not only 
in VH but also in conventional LH [25]. Recent findings in 
United States hospitals where robotics were introduced the use 
of AH has declined from 66,1% in 2003 to 54,2% by 2010. 
The use of VH declined throughout, from 24.8% in 1998 to 
16,7% in 2010. Use of LH increased to a peak of 15.5% of 
cases in 2006, and then declined to 8.6% of procedures in 
2010, whereas use of RH increased from 0,9% in 2008 to 8,2% 
in 2010 [25]. However, robotics do not truly make a difference 
in increasing the ratio of VH and conventional LH in favour 
of AH, as evidenced by the fact that the latter remained at a 
constant 64% nationwide in the US in 2009 [26]. The advent 
of robotic hysterectomy may also contribute to declines in VH 
rates. In an evaluation of practice change in the wake of the 
introduction of RH, Schmitt et al. [27] found that surgeons 
who would have performed VH in the pre-robotic era now opt 
for RH instead. 

The costs to perform an open or a minimally invasive 
hysterectomy are widely variable. Cost comparison between 
VH and the other minimally invasive hysterectomies (LH/ 
RH) shown that VH is cheaper. A cost effectiveness analysis 
undertaken with the eVALuate study revealed that the 
vaginal approach was more cost-effective compared to the 
laparoscopic route, primarily due to the use of disposable 
instruments in laparoscopy [4]. Sculpher et al. [28] found that 
LH cost an average of $780 more than VH, per patient. With 
more than 500 000 hysterectomies performed annually in the 
United States, and more than 100000 in the United Kingdom, 
the vaginal approach seems even more relevant in this time 
of economic strain. Kovac et.al. [29] reported that by using 
guidelines to assist clinical decision-making for hysterectomy, 
potential savings of $1.2 million (US) could be attained for 
every 1000 hysterectomies performed vaginally with an 
additional 1020 bed days saved, as well as a reduction of 20% 

in complications associated with the procedure.

Discussion:

It is evident from the literature review that VH should be the 
preferred route of hysterectomy. It is associated with a shorter 
operating time when compared to other minimally invasive 
hysterectomies; it presents fewer intra-operative complications, 
is associated with no scarring, and is cost effective.

The 2009 ACOG guidelines on choosing the route of 
hysterectomy for benign disease state that, when feasible, VH 
is the safest and most cost-effective route by which to remove 
the uterus [18]. LH is an alternative to AH for those women 
in whom a VH is not indicated or possible [18]. The AAGL 
adopted the statement advising that surgeons without requisite 
training and skills required for the safe performance of VH or 
LH should enlist the aid of colleagues who do, or should refer 
patients requiring hysterectomy to such individuals for their 
surgical care [30]. In June 2017, the ACOG confirmed their 
2009 statement defending VH as the route of choice wherever 
feasible. This statement was based upon data collected over 
the course of almost a decade, which indicated that VH was 
associated with better post-operative outcomes when compared 
with other approaches to hysterectomy. It was concluded that 
LH serves as a preferable alternative to open AH for patients 
in whom VH is contraindicated or infeasible [31]. In 2018 
International Society for Gynecologic Endoscopy (ISGE), 
published evidence based guidelines and concluded that VH, 
for non-prolapsed uterus is the treatment of choice for many 
gynaecological patients in whom hysterectomy is indicated 
[32].

In the era of COVID-19, VH should be the first choice when 
hysterectomy is indicated as it is faster compared to AH and 
LH and can be performed using regional (spinal) analgesia, 
thereby avoiding viral contamination during intubation and 
extubation. Additional health risks manifest during laparoscopic 
surgery, where the creation of a pneumoperitoneum using 
gas insufflation and the use of electrosurgical or ultrasonic 
devices may increase the risk of aerosol exposure to the whole 
operating team [33]. These risks are omitted during VH.

Despite, these distinct benefits over LH and RH, VH remains 
underutilised. An interesting observation globally is that in most 
situations where LH has been introduced the number of LH 
performed steadily increases, without a significant reduction 
in AH, but a decline in VH. This decrease in the rate of VH is 
demonstrated clearly in the US, where the rates of VH have 
dropped below 20%, according to data collected in 2010 [18]. 
In Norway, the preferred route of hysterectomy has changed 
in favour of LH, where the number of VHs have decreased to 
below 10%, mainly performed for utero-vaginal prolapse [34]. 
It is a common perception that the decreasing VH rate, which 
came about as a consequence of the dependence on LH, may 
be at least partially attributed to the impact of the industry that 
manufactures and promotes the laparoscopic equipment.
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Factors implicated in declining of VH are considered to be the 
lack of training during residency, non-adherence to existing 
evidence-based guidelines for selecting appropriate candidates 
for VH, and lack of patient knowledge about surgical options.

A lack of adequate training offered in VH is also of relevance in 
new generations of gynaecologists performing AH or TLH in 
patients who may have otherwise undergone an uncomplicated 
VH. In a study performed in the USA in 2011, by Antosh et al. 
[35] only 41.7% of residents reported VH as their preferred 
route of hysterectomy, as compared to 47.1% who preferred 
laparoscopic approaches. Lee et al. [36] considering the 
difficulties in teaching both LH and VH during residency, 
has suggested that TLH represents the new gold standard 
in minimally invasive approaches for hysterectomy, while 
the professional societies, such as the American College of 
Obstetricians and Gynaecologists (ACOG) and the American 
Association of Gynecologic Laparoscopists (AAGL), 
have been encouraged to direct more resources to promote 
education in and practice of LH if a substantial decrease in 
AH is truly our primary goal [36]. However, this highlights 
a fundamental problem currently facing clinical gynaecology, 
namely insufficient VH training/practice due to the inadequate 
experience of junior trainers in VH, and the consequent lack 
of appreciation of the benefits afforded by VH. Considering 
the advantages of VH over other routes, it is evident from 
the literature that the vaginal route should be considered the 
preferred choice. VH skill should not be sacrificed in favour 
of LH. Academic institutions worldwide are urged to review 
a strategy in order to retain the skill of VH, via appropriate 
training programmes. 

While there are existing guiding algorithms for the selection 
of the most appropriate surgical approach to hysterectomy, 
surgeon training and experience are often deemed the most 
influential leading factors for hysterectomy. The lack of training 
in VH has been raised by several authors as being an important 
factor, with lack of experience in vaginal surgery leading to 
gynaecologists having a dependence on the abdominal and/
or laparoscopic routes when contemplating hysterectomy [37-
39]. Training in vaginal surgery during residency is important 
in order to challenge supposed contraindications to VH. It 
has been shown that VH can be safely performed in women 
without uterine prolapse, in those with an enlarged fibroid 
uterus up to 12 weeks gestation, in patients with a history of one 
or more previous caesarean sections, previous laparotomies, 
premalignant cervical or endometrial pathology, as well as 
in nulliparous women [11-16]. Gynaecologic surgeons can 
no longer continue to select the route of hysterectomy based 
on their preference and training experience. It is thought 
that with the adoption of standardised, evidence-based 
practical guidelines, and with adequate surgical education, 
the proportion of hysterectomies performed vaginally will 
be increased. With this in mind, the International Society for 
Gynecologic Endoscopy (ISGE) published evidence-based 

practical guidelines in 2020 on how to perform a safe VH, for 
a non-prolapsed uterus [40]. 

The use of a set of guidelines on the route of hysterectomy – 
incorporating vaginal accessibility, uterine size and mobility, 
and pathology confined to the uterus – has been proposed 
[30,31,37]. In a randomised trial where residents followed 
these guidelines for selection of hysterectomy, the percentage 
of VHs performed for benign conditions was found to be 
more than 90% [37]. When pathology is not confined to the 
uterus (adnexal pathology, known or suspected, adhesions, 
and endometriosis), thereby precluding VH, it is advisable to 
perform LAVH to restore anatomy or to free the adnexal before 
proceeding to VH [31]. Figure 1 can assist in determining the 
route of hysterectomy for benign disease based on clinical 
examination and pelvic ultra-sonography approach. LAVH 
has its place where there is uncertainty of a successful VH, or 
in order to perform adhesiolysis, to treat endometriosis, and 
to restore pelvic anatomy. LAVH is especially needed when 
prophylactic oophorectomy is required, as it is not always 
possible for the ovaries to be removed vaginally. Kovac et al. 
[41] demonstrated that by performing laparoscopies on patients 
who were considered to be unsuitable for VH on clinical 
examination, 98% were rendered eligible for uncomplicated 
VH. In a study by Chrysostomou [42], it was demonstrated 
that by performing LAVH in patients who were considered 
unsuitable for VH, all the subjects were able to proceed to 

Figure 1: Determining the route of hysterectomy for benign 
disease (clinical examination and pelvic ultra-sonography-
based approach).
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an uncomplicated VH. Both the above authors reached the 
same conclusion: that the laparoscopic approach should be 
converted to a vaginal procedure as soon as possible (e.g. 
after adhesiolysis, treatment of endometriosis, adnexectomy, 
location of the fibroids) [41,42]. Nothing is gained by 
continuing laparoscopic dissection, as this unnecessarily 
prolongs the surgery and increases the risk of visceral damage. 
As the surgeon’s confidence increases, ultimately more cases 
will be achieved by VH alone, and the overall operative risks 
may thus be decreased.

Reflections:

Minimally invasive approaches to hysterectomy are preferable 
options, based on their well-documented advantages over AH. 
Due to a lack of training during residency and the non-adherence 
to existing evidence-based guidelines for the preferred route 
of hysterectomy, many specialists tend to neglect the vaginal 
approach when performing hysterectomies. Emphasis should 
be directed in residency programs and in training the registrars. 
Recently, the RH has been favoured above others, due to 
the growing focus on the possible advantages introduced 
by support offered by newer medical technology and the 
influence of company-driven merchandising. As evidenced in 
the literature review, it was found that the introduction of RH 
resulted in a decline of both VH and conventional LH [24,25]. 
This reliance on technology over conventional methods is not 
justified, as patients have not demonstrated significant benefit 
in the wake of robot-assisted surgery [7]. The proportion of 
hysterectomies performed through the robot-assisted approach 
is increasing [24,30]. However, fascination with technology 
is not a good enough reason to promote new technology that 
has failed to demonstrate any additional benefit for the patient, 
especially in the current economic climate. As the most 
highly recommended route of hysterectomy, VH should be 
considered a priority among procedures learned by residents. 
The personal preference of the surgeon should not mask a lack 
of skills, and should be fuelled instead by a critical analysis 
of the conditions of the patient. If the senior specialists in 
teaching institutions are not comfortable with this procedure, 
those in training will qualify as gynaecologists without an 
imperative skill in their arsenal. Since it is often safer to 
perform hysterectomy vaginally, this technique must be one 
with which all gynaecologists are comfortable, so as to ensure 
the best possible treatment for patients. The future surgical 
relationships with our patients will depend on whether we 
make our surgical decisions based on the evidence, or because 
of our lack of surgical expertise, or as a response to newly 
developed skills. 

The data regarding the method of hysterectomy are now 
clear. It is essential to revive the use of VH as it is safer, 
more economical, and has rapid recovery rates and fewer 
complications among all the routes of hysterectomy. By 
challenging existing contraindications to VH, adopting 
guidelines which incorporate uterine size, uterine accessibility, 

and pathology confined to the uterus, we can increase the 
numbers of VH performed by the registrars in teaching 
institutions.

Conclusion:

The results of this review clearly demonstrate that when 
minimally invasive hysterectomy is feasible, vaginal 
hysterectomy should remain the treatment of choice for many 
gynaecological patients in whom hysterectomy is indicated. 
It may be safely executed, and thus, should be offered to a 
large group of appropriately selected women, who today are 
operated in predominantly by the abdominal or laparoscopic/ 
robotic approach. Greater efforts must be directed towards 
teaching the technique of VH during residency.
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