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Abstract

Review Article

IntroductIon

Pelvic organ prolapse (POP) describes the condition when 
the pelvic organs, including uterus, rectum, and bladder, slip 
from normal position and protrude into or out of the vagina. In 
the “boat at the dock” theory, the pelvic organs (i.e., bladder, 
uterus, and rectum) are the boat. The ropes, holding the boat 
to the dock, are the ligaments (e.g., uterosacral and cardinal 
ligaments) that support the organs from above. The water is 
the pelvic floor muscle (e.g., levator ani muscle) that supports 
the organs from below. If the water level drops (i.e., loss 
of support or weakness of the pelvic floor muscles), the 
boat (organs) hangs on the ropes (ligaments). Eventually, the 
ropes stretch out and break, resulting in the boat (organs) falling 
down (i.e., prolapse).[1] POP may result from dysfunction of 
either pelvic muscle and/or supporting ligament.

According to a systemic analysis in 2010 by Vos et al.,[2] POP 
presents in about 9% of all females worldwide, especially 
in those who have undergone vaginal deliveries, advanced 
age, and increased body mass index.[3,4] Given the growing 
of aging population, the prevalence of POP and the demand 
of treatment increase over time.[5] POP becomes the leading 
indication for hysterectomy in postmenopausal women, 
and accounts for 15%–18% in all-aged women. Although 
hysterectomy is still the standard intervention of POP 
patients, more and more people consider uterine-preserving 
surgery (hystero-preservation).[6,7] Our previous study, based 
on the National Health Insurance Research Database in 
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Taiwan, found an increasing trend of hystero-preservation 
for POP during the past decades. Even in the patients who 
needed reoperation after primary POP surgeries, their 
tendency of choosing hystero-preservation surgery was still 
high (30%).[8]

the conservAtIve treAtment before surgery

Treatments for women with POP consist of conservative and 
surgical management, depending on the severity of symptoms 
and the demand of the patients.[3,9] Individuals with no or few 
symptoms may choose conservative options, such as lifestyle 
modification, laser therapy, or pessary, which are followed by 
surgical intervention.

Lifestyle modification, including diet control, body weight 
control, avoidance of heavy lifting work, and discontinuation of 
smoking, should be considered before surgery;[10] nonetheless, 
the benefits are not yet established. Evidence indicated a 
positive effect of pelvic floor muscle training (PFMT) on 
prolapse symptoms and severity. According to Wiegersma 
et al., PFMT could significantly improve bladder, bowel, and 
pelvic floor symptoms after 3-month treatment at a rate of 
57% (82/145) versus 13% (18/142) in the watchful waiting 
group (P < 0.001).[11] Another randomized control trial (RCT) 
by Hagen et al. further showed the benefit of one-to-one 
individualized PFMT for reducing prolapse symptoms (i.e. a 
significantly greater reduction in the POP symptom score) at 
12 months than those in the control group.[12]

Biofeedback using electromyography (EMG) and ultrasound 
is added to recent PFMT treatment for more precise and 
individualized therapy. An observation study by Liu et al. 
identified a significant therapeutic effect on overactive bladder 
and stress urinary incontinence (SUI). However, there is no 
subjective improvement of POP stage by adding biofeedback 
with EMG.[13] On the contrary, a RCT by Gu et al. found that 
PFMT with ultrasound biofeedback attenuated POP severity 
and strengthened pelvic floor muscles.[14] Related studies on 
application of biofeedback on PFMT of POP treatment remain 
inconclusive.

Laser therapy, such as fractional CO2 laser and vaginal 
erbium-doped yttrium aluminium garnet (Er:YAG) laser, is 
commonly used for the treatment of genitourinary syndrome 
of menopause, and thereafter, may play some role in POP 
treatment.[15,16] A systematic review by Mackova et al. 
showed that laser therapy significantly improved either 
urinary incontinence, POP, or both.[17] Nonetheless, there 
existed huge heterogeneity of laser settings, application, 
and outcome measurement in these studies. Since there are 
only RCT and two controlled cohort studies in the review, 
the efficacy of laser therapy needs improvement, because 
of weak evidence.

For women who wish to maintain fertility or who are poor 
surgical candidates, patients may consider pessary use for 
nonsurgical intervention. Some side effects, such as vaginal 
erosions, discharge, and other new bowel or bladder symptoms, 
may still develop. The effects of pessary on sexual functions 
are still controversial, though most of the complications can 
be neglected.[18]

the AffectIng fActors of choosIng hysterectomy 
or hystero‑preservAtIon durIng pelvIc 
reconstructIve surgery

In symptomatic POP patients, who failed conservative 
treatment, surgical intervention is still inevitable. Although both 
hysterectomy and hystero-preservation had high anatomic and 
clinical cure rate, the affecting factors on the outcome of pelvic 
reconstructive surgery (PRS) are enormous and obscure.[19] The 
choices, either hysterectomy or hystero-preservation, depend 
on the surgical factors, psychosocial factors, self-esteem and 
sex, and surgeon factors.

Surgical factors
Hystero-preservation is less traumatic because of shorter 
operation time, less intra- and postoperative complications, 
shortened hospital stay length, less perioperative hemorrhage, 
blood transfusion rate, urologic injury or fistula, infection, and 
re-admission rate, than hysterectomy.[20-22] Gutman and Maher 
also unraveled lower rates of postoperative infection risk and 
mesh erosion in hystero-preservation.[23] These are possibly the 
main factors in which affect patients’ decision. On the other 
hand, whether hystero-preservation had a higher recurrence 
rate is still equivocal. De Oliveira et al. indicated no significant 
difference in recurrence rates with or without hysterectomy.[21]

The concern of potential subsequent risk of cervical or uterine 
cancer in hystero-preservation may also affect patients’ 
decisions. Although the uterine removal can reduce the risk of 
either cervical or uterine cancer,[24] the risk of subsequent cervical 
cancer after subtotal hysterectomy (SH) is as low as <0.1%. 
Due to the potential subsequent risks, long-term surveillance 
and follow-up of cervical and uterine pathology are therefore 
essential in patients who received hystero-preservation.

Hysterectomy was found to increase the risk of postoperative 
SUI as well. Higher postoperative SUI may severely 
worsen quality of life (QoL), emotional value, and sexual 
satisfaction.[25] Therefore, those with higher risk of SUI or 
preoperative SUI symptoms and incontinence surgery such as 
mid-urethral sling can be considered in combination with PRS 
to reduce the subsequent postoperative SUI.[26]

Psychosocial and sexual factors
Patients’ characteristics can also predict their preferences for 
hysterectomy or not.[27] A multicenter cross-sectional study by 
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Korbly et al. found that geographic region and education level 
also affected the proportion of choosing hystero-preservation.[28] 
Patients living in the Northeast in the United States or with 
higher education tended to preserve their uterus than others. 
Patient age, in a previous nationwide study, was also found to 
affect the choice to preserve uterus or not. Younger women who 
were under 50 years old received more hystero-preservation 
procedures than the older (25.1% vs. 74.9%, P < 0.0001) in 
Taiwan.[29]

Women are increasingly aware of self-esteem. Therefore, more 
women prefer to preserve their uterus in PRS. Considerations 
of hystero-preservation may include maintenance of femininity, 
integral sexual function, and better mental health.[30] Women 
who believed uterus as an important sense of self, and those 
with higher income and education level, tended to prefer 
hystero-preservation more. Other demographic and social 
factors, e.g. age, race, prolapsed stage, and previous treatment 
for POP, did not influence their options.[28] Interestingly, 
according to Korbly et al.’s study, 21% of women still prefer 
hystero-preservation, even with the acknowledgment for the 
potentially inferior outcomes.[28]

Other psychosocial factors that patients primarily ponder 
upon are the self-body image identity and sexual satisfaction. 
Since the conscience toward psychological health and 
sexuality has been growing more and more crucial overtimes, 
women are more likely to preserve their womb (uterus), 
which values female identity and remains integral sexual 
functions. Sexuality, body image, and partnership of the 
benefit of uterus were all their concerns, and the importance 
of these concerns differed between races, especially higher 
in Russia.[31] The effects of uterine removal for POP patients 
on sexual function, compared with uterine-sparing, are still 
debatable, since POP per SE is associated with poor sexual 
function. A RCT by Jeng et al. reported that there was no 
significant difference in postoperative sexual functioning 
between patients with and without hysterectomy for PRS after 
6-month follow-up.[32] Despite plausible explanations, we 
cannot exclude the probability that hysterectomy had negative 
impacts on body image and sexual problems.

Surgeon factors
Besides patients’ preference, surgeons’ personal preference 
of surgical procedure also showed a strong force behind the 
choice of hysterectomy or hystero-preservation. As a surgeon 
or health-care provider, the surgical technical skill relies on 
apprenticeship during their training courses. The surgeon 
tends to provide the choices that they are well trained and 
expert at. Therefore, where the hospital or department the 
surgeons belong, and who the mentors in the surgeons’ 
training are, would intensely affect a surgeon’s preference and 
recommendation to their patients.[33]

In our previous study, surgeons’ age and gender were also 
affecting factors over choosing hystero-preservation.[29] Younger 
surgeons (<50 years old) performed more hystero-preservation 
procedures than the older surgeons (9.3%–10.7% vs. 
6.3%–7.5%, P < 0.0001), while female surgeons performed 
less hystero-preservation procedure than the male surgeons 
(4.0% vs. 9.9%, P < 0.0001). Moreover, hospital accreditation 
levels were also impacting factors while local hospitals showed 
a higher rate of hysterectomy being performed, as compared 
with a medical center. Overall, more accurate studies are 
still required in the comparison of hysterectomy versus 
hystero-preservation for POP. Surgeons may need to get well 
prepared for the increasing demands of women in selecting 
uterine-sparing surgery for POP.

compArIson between hystero‑preservAtIon And 
hysterectomy vIA dIfferent ApproAches

Both hysterectomy and hystero-preservation can be performed 
via different approaches, including abdominal, laparoscopic, 
and vaginal routes. They can be done with native tissue 
(without mesh) or with mesh, which demonstrate related pros 
and cons. The treatment algorithm chart of POP is shown in 
Figure 1.

Abdominal versus vaginal approaches
PRS can be performed through abdomen or vaginal approach, in 
which vaginal approach was performed as many as 80%–90% 
of PRS in epidemiological studies, although no precise statistic 
estimations.[9,34] According to Maher et al., abdominal route 
such as sacrocolpopexy was found to be with lower recurrence 
rate and better anatomic support improvement, as compared 
with vaginal approach. On the other hand, vaginal routes, 
including sacrospinous ligament fixation and uterosacral 
ligament suspension, had shorter operation time, shorter 
recovery time, as well as lower morbidity.[35] However, there 
was no significant difference in outcomes among the routes 
of hysterectomy at long-term follow-up.[36]

Hysterectomy versus hystero‑preservation
Illiano et al. and Detollenaere et al. found no differences in 
outcomes between hysterectomy and hystero-preservation 
for PRS.[37,38] According to the large population-based cohort 
study by Dallas et al.,[39] hysterectomy, as compared with 
hystero-preservation, was found associated with lower 
risk of repeat PRS, with reoperation rate of 3.0% versus 
4.4%, respectively (P < 0.001). Another meta-analysis 
by de Oliveira et al. showed similar results respecting 
recurrence (4.23% vs. 6.92%, P = 0.12) and reoperation 
rate (5% vs. 8.72%, P = 0.02).[21] Nonetheless, Meriwether 
et al. reported no difference in recurrence rate.[20] Meanwhile, 
hystero-preservation had shortened operating time, less blood 
loss, and lower risk of mesh exposure,[20] and fewer visceral 
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injuries were revealed, as compared with hysterectomy.[40-42] 
Here, we further compared and discussed the pros and cons 
between hysterectomy and hystero-preservation in the same 
route pattern. The major findings are summarized mainly based 
on the meta-analysis by de Oliveira et al. and Meriwether 
et al. [Tables 1-4].[20,21]

Abdominal approach
Through abdominal approach, hysterectomy had less 
recurrence, reoperation rate, and less voiding dysfunction but 
more mesh exposure events than hystero-preservation. On the 
other hand, hystero-preservation showed significantly shorter 
operative time and less blood loss than hysterectomy [Table 1].

Laparoscopic approach
As for laparoscopic route, Campagna et al. compared 
laparoscopic sacral hysteropexy versus laparoscopic sacral 
colpopexy plus supracervical hysterectomy in a cohort study.
[44] Patients in both groups showed high satisfaction for PRS. 
Hystero-preservation had significant shorter operative time, and 
less sexual disturbance and less voiding dysfunction without 
significant difference, as compared with hysterectomy [Table 2].

Vaginal approach with native tissue or mesh
Regarding PRS via vaginal approach with native tissue 
(without mesh), hysterectomy showed lower recurrence rate and 
lower reoperation rate. On the contrary, hystero-preservation 
showed shorter operation time, less blood loss, and less voiding 
dysfunction [Table 3a].

Surgical mesh is sometimes considered during PRS to reduce 
recurrent rate and increase surgical success rates. However, the 

US Food and Drug Administration had released public health 
notifications in 2008 and 2011, respectively, because of adverse 
events, especially the common occurrence of postoperative 
mesh erosion.[43,45] As experts still have different opinions on 
this issue, the risk–benefit profile of using surgical mesh remains 
debatable till now. Kato et al. and Iyer and Botros reported 
that the mesh complication rate can be further decreased by 
modification and improvement of these prostheses.[46,47] To 
compare hysterectomy and hystero-preservation procedure 
via vaginal route with mesh, hysterectomy showed lower 
recurrence rate and lower reoperation rate [Table 3b]. On the 
contrary, hystero-preservation showed shorter operation time, 
less blood loss, and shorter duration of catheterization and 
shorter hospital stay. Meanwhile, hystero-preservation had 
less mesh exposure and dyspareunia, though no significant 
difference [Table 3b].

In summary, due to the lack of high-quality studies and 
solid data in the comparison between hysterectomy and 
hystero-preservation for PRS, most of the outcomes are with 
high bias, resulting in unconvincing and equivocal conclusions. 
General speaking, hysterectomy showed lower recurrence 
rate and lower reoperation rate [Table 4]. On the contrary, 
hystero-preservation showed shorter operation time, less blood 
loss, and mesh exposure [Table 4]. More studies are still needed 
to fully understand the advantages and disadvantages between 
hysterectomy and hystero-preservation in PRS. Nevertheless, 
the surgeons, as well as patients, may need to keep in mind the 
potential benefits and drawbacks in various approaches of PRS. 
Surgeons ought to offer sufficient information and suitable 

Figure 1: The treatment algorithm chart of POP. POP: Pelvic organ prolapse, LSC: Laparoscopy



Chen, et al.: Hystero‑preservation on pelvic reconstructive surgery

207Gynecology and Minimally Invasive Therapy ¦ October-December 2023 ¦ Volume 12 ¦ Issue 4

surgical intervention for POP women who are considering 
surgical options for POP.

cervIcAl preservAtIon (subtotAl hysterectomy) 
As A preventIve procedure In benIgn 
hysterectomy

Total hysterectomy versus subtotal hysterectomy
When hysterectomy is planned to be performed in patients for 
benign uterine conditions besides POP, cervical preservation 
or not may become a concerned issue. Most of the studies 
comparing total hysterectomy (TH) and SH were conducted 
via abdominal approach. SH had less blood loss, shorter 
hospital stay, lower complication rates, shorter operating 
time, and earlier return to work or baseline activities.[48] 
On the other hand, TH had fewer cervical stump problems, 
and less postoperative urinary incontinence risks [Table 5]. 

Psychological outcome and sexual function improved 
postoperatively, especially dyspareunia, in both TH and SH, 
without significant difference.[49,50]

Nonetheless, a practical guideline from the French College 
of Gynecologists and Obstetricians (CNGOF) is still 
recommended to remove uterine cervix for hysterectomy, 
because of subsequent higher risk of cervical cancer and 
reoperations in cervix preservation.[51] Therefore, SH should 
be avoided in patients with potential risk or history of cervical 
dysplasia or cancer. Moreover, cervical stump syndromes, 
such as cervical bleeding and abnormal Pap smear, are also a 
concern though uncommon in SH.[48]

Laparoscopic hysterectomy versus laparoscopic subtotal 
hysterectomy
Literature about the pros and cons of cervical preservation 
via laparoscopic route is limited.[50,52] The presently available 

Table 1: Comparison between hysterectomy and hystero‑preservation via abdominal route for pelvic organ prolapse

Abdominal route Hysterectomy Hystero‑preservation Favor Significant Reference
Recurrence rate 1.89% 4.08% Hysterectomy NS [21]
Reoperation rate 2.83% 5.1% Hysterectomy NS [21]
Operative time (min) 115-239 89-192 Hystero-preservation Significant [20]
Blood loss (mL) 86.77-333 52.77-200 Hystero-preservation Significant [20]
Voiding dysfunction 2.86% 9.09% Hysterectomy NS [21]
Length of hospital stay NA NA Equal NS [20]
Mesh exposure 7.89% 0 Hystero-preservation NS [21]
Dyspareunia 6.25% 6.25% Equal NS [21]
NS: Not significant, NA: Not available

Table 2: Comparison between hysterectomy and hystero‑preservation via laparoscopic route for pelvic organ prolapse

Laparoscopic route Hysterectomy Hystero‑preservation Favor Significant Reference
Reoperation rate (%) 2% 2% Equal NS [44]
Operative time (min) 150 120 Hystero-preservation Significant [44]
Blood loss (mL) 30 30 Equal NS [44]
Voiding dysfunction (%) 2.5% 1.9% Hystero-preservation NS [37]
Length of hospital stay (day) 2 2 Equal NS [44]
Sexual disturbance (%) 3.7% 1.9% Hystero-preservation NS [37]
NS: Not significant

Table 3a: Comparison between hysterectomy and hystero‑preservation via vaginal route with native tissue (no mesh) for 
pelvic organ prolapse

Vaginal with native tissue Hysterectomy Hystero‑preservation Favor Significant Reference
Recurrence rate 3.66% 13.27% Hysterectomy Significant [21]
Reoperation rate 4.88% 7.14% Hysterectomy NS [21]
Operative time (min) 77 51 Hystero-preservation Significant [21]
Blood loss (mL) 135 46 Hystero-preservation Significant [21]
Visceral injury 1.61% 0 Equal NS [21]
Voiding dysfunction 12.66% 4.17% Hystero-preservation NS [21]
Length of hospital stay NA NA Equal NS [20]
Dyspareunia 5.13% 5% Equal NS [21]
NS: Not Significant, NA: Not available



Chen, et al.: Hystero‑preservation on pelvic reconstructive surgery

208 Gynecology and Minimally Invasive Therapy ¦ October-December 2023 ¦ Volume 12 ¦ Issue 4

evidence showed shorter recovery time, hospital stay, and return 
to normal life in laparoscopic subtotal hysterectomy (LSH).[52] 
However, current studies could not support the benefit of sexual 
function and psychologic outcome by LSH due to limited 
researches. In the review by Nesbitt-Hawes, LSH showed 
less blood loss, operative time, and complication rates for 
LSH, as compared with laparoscopic hysterectomy without 
significant difference.[52] Similar to abdominal approach, 
subsequent higher risk of cervical malignancy still exists 
after LSH. Therefore, postoperative surveillance of cervical 
cancer remains mandatory. Furthermore, the potential cyclical 

bleeding, though only a few cases presented, should always be 
mentioned and well informed to a patient before undergoing 
LSH. The symptoms can be bothersome and unacceptable 
for some women. The American Association of Gynecologic 
Laparoscopists provided practice guidelines for intraoperative 
approach, including intraoperative considerations, outcomes, 
and complications of LSH for clinicians to refer to as 
practices.[53]

As the current surgical trend becomes more minimally invasive 
and conservative in consideration of not only organic but 
also physiologic reasons, surgeons as well as patients rather 

Table 5: Comparison between total hysterectomy and subtotal hysterectomy with cervical preservation via abdominal 
approach

TH SH Favor Significant Reference
Blood loss (mL) 418.7 336.7 SH Significant [48]

370.6 302.8 SH Significant [50]
Length of hospital stay 4.6 4.2 SH NS [50]
Operative time (min) 84 74 SH Significant [48]

82.1 71.8 SH Significant [50]
Complication rates 21.2% 19.6% SH Significant [48]
Return to normal activities (weeks) 4.5 4.4 Equal NS [50]
Sexual function 9.4% 8.3% Equal NS [50]
Cervical stump problems NA 5%-22% TH N/A [48]

0.6% 13.1% TH Significant [50]
Urinary incontinence 24.4% 22.3% Equal NS [48]

5.2% 7.3% TH NS [50]
NS: Not significant, NA: Not available, TH: Total hysterectomy, SH: Sub TH

Table 4: Overall comparison between hysterectomy and hystero‑preservation for pelvic organ prolapse[21]

Hysterectomy Hystero‑preservation Favor Significant
Recurrence rate 4.23% 6.92% Hysterectomy NS
Reoperation rate 5% 8.72% Hysterectomy Significant
Operative time (min) 104 77.78 Hystero-preservation Significant
Blood loss (mL) 177.89 115.18 Hystero-preservation Significant
Voiding dysfunction 7.28% 8.22% Equal NS
Duration of catheterization NA NA Equal NS
Length of hospital stay NA NA Equal NS
Mesh exposure 12.5% 6.57% Hystero-preservation NS
Dyspareunia 4.7% 3.68% Equal NS
NS: Not significant, NA: Not available

Table 3b: Comparison between hysterectomy and hystero‑preservation via vaginal route with mesh for pelvic organ prolapse

Vaginal with mesh Hysterectomy Hystero‑preservation Favor Significant Reference
Recurrence rate 2.02% 4.85% Hysterectomy NS [21]
Reoperation rate 2.02% 4.85% Hysterectomy NS [21]
Operative time (min) 125.31 90.21 Hystero-preservation Significant [21]
Blood loss (mL) 126.9 48.8 Hystero-preservation Significant [21]
Voiding dysfunction 0 0 Equal NS [21]
Duration of catheterization (day) 2.7 2.4 Hystero-preservation Significant [21]
Length of hospital stay (day) 4.2-7.6 1.5-7.7 Hystero-preservation Significant [21]
Mesh exposure 14.29% 8.74% Hystero-preservation NS [21]
Recurrence rate 2.02% 4.85% Hysterectomy NS [21]
NS: Not significant
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choose a preserving procedure than an invasive one such as 
hysterectomy.[54] In light of the clinical preference, better 
preventive treatments are required, especially for postoperation 
cervical bleeding and probable prolapse in the future.

conclusIon

Women nowadays tend to consider uterus-sparing surgery for 
POP based on the benefits, including reduced intraoperative 
blood loss, shorten operative time and hospital stay, and also 
positively affected self-esteem over female body image and 
sexuality. As a surgeon, the choice of appropriate procedure 
for the patients with POP depends on both the surgeon’s 
experience and skill on specific technique and the patient’s 
medical and surgical consideration for PRS, comorbidities, and 
expectation. After all, professional opinions are still the most 
important factors that affect patients’ decision-making toward 
hysterectomy.[55] With no inferiority of hystero-preservation 
in overall outcome and symptom improvement, surgeons 
should not neglect the patients’ expectation of uterine-sparing. 
Uterus-sparing surgery, if feasible and suitable for the 
patients, should be considered for PRS to perform for better 
QoL. Ultimately, further long-term follow-up studies are still 
needed to clarify the complications of hystero-preservation, 
as compared with hysterectomy, for ideal alternatives for PRS 
choices.
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