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Abstract
Introduction and hypothesis We conducted a systematic review of the effectiveness of local preemptive analgesia for post-
operative pain control in women undergoing vaginal hysterectomy.
Methods MEDLINE, EMBASE, the Cochrane Central Register of Controlled Trials and the Cochrane Database of Sys-
tematic Reviews were searched systematically to identify eligible studies published through September 25, 2019. Only 
randomized controlled trials and systematic reviews addressing local preemptive analgesia compared to placebo at vaginal 
hysterectomy were considered. Data were extracted by two independent reviewers. Results were compared, and disagreement 
was resolved by discussion. Forty-seven studies met inclusion criteria for full-text review. Four RCTs, including a total of 
197 patients, and two SRs were included in the review.
Results Preemptive local analgesia reduced postoperative pain scores up to 6 h and postoperative opioid requirements in 
the first 24 h after surgery.
Conclusion Preemptive local analgesia at vaginal hysterectomy results in less postoperative pain and less postoperative 
opioid consumption.

Keywords Postoperative pain · Local preemptive analgesia · Vaginal hysterectomy

Introduction

Hysterectomy for benign indications is one of the most 
common operations in gynecology. Multiple guidelines and 
reviews favor the vaginal approach for benign hysterectomy, 
if feasible [1–5]. In German-speaking countries, vaginal hys-
terectomy is the most common approach to hysterectomy, 
with about half of all benign hysterectomies done vaginally 
[1, 6].

Many Enhanced Recovery After Surgery (ERAS) proto-
cols in gynecology recommend multimodal analgesia using 
different agents addressing different pathways to reduce 
intra- and postoperative opioid requirements, speed recovery 
and reduce complications [2, 3, 7]. The reduction of opioid 
requirements is of particular significance considering the 
potential for misuse of these agents [8–10], their side effects 
and higher costs for the health care system [7]. Recently 
attempts have been made to improve multimodal periopera-
tive analgesia [8, 9, 11–19]. Due to the opioid crisis, there is 
high interest in reducing perioperative opioid use. Preemp-
tive analgesia is a part of this concept and denotes all analge-
sia given before the start of surgery, i.e., before any painful 
stimulus to the body [20].

We performed this systematic review (SR) because of 
the clinical relevance of postoperative pain control in a fre-
quently performed procedure.

The primary aim was to systematically review the litera-
ture on vaginal hysterectomy with any form of local preemp-
tive analgesia according to postoperative pain reduction. 
Secondary outcomes were defined as postoperative opioid 
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requirements, readmission rates, perioperative pain manage-
ment and quality of life measured by validated question-
naires as well as opioid-related side effects.

Materials and methods

The systematic review was restricted to the use of local 
preemptive analgesia in vaginal hysterectomy; other modes 
of hysterectomy and other forms of analgesia interventions 
were excluded. The protocol was registered at PROSPERO 
and is available under https:// www. crd. york. ac. uk/ prosp 
ero/ displ ay_ record. php? ID= CRD42 02014 4709. PRISMA 
guidelines were followed [21]. No approval was needed from 
the institutional review board because of the study design.

Data sources and search strategy

Two gynecologists systematically searched MEDLINE 
(1946 to present), EMBASE (1974 to present), the Cochrane 
Central Register of Controlled Trials (CCTR) and the 
Cochrane Database of Systematic Reviews (CDSR) to iden-
tify relevant randomized controlled trials (RCT) and SR. 
Subject headings and keywords for vaginal hysterectomy 
were suitably combined with those for local preemptive 
analgesia or local anesthetics as well as filters for rand-
omized controlled trials or systematic reviews. No restric-
tions for the date of publication were made, and all full text 
articles that were published in either English or German 
were included while those written in other languages were 
excluded. Reference lists of eligible studies and review arti-
cles were included in the search.

Two reviewers (N.T. and A.-M. S.) screened the identified 
abstracts and removed duplicate entries. Subsequently, all 
full texts of potentially relevant abstracts were retrieved and 
screened in the same way. Any discrepancies were resolved 
by consensus. The screening process and its results were 
documented in a spreadsheet.

The two reviewers used prespecified extraction templates 
to independently extract the data. Extracted data included 
information on the study type and methodology, country/
place of the study, inclusion and exclusion criteria, partici-
pant demographics, number of participants and measured 
outcomes and effects. Disagreement was resolved by discus-
sion between the reviewers.

Study selection

The review focused on RCTs and SRs of local preemp-
tive analgesia given prior to vaginal hysterectomy for all 
indications with the goal of reducing postoperative pain, 
peri- and postoperative opioid use as well as readmission 
rates. The search was through 25 September 2019. The 

intervention had to be compared to another regime or pla-
cebo. We excluded laparoscopic or laparoscopically assisted 
vaginal hysterectomies. For more homogeneous data we also 
excluded systemic interventions and spinal interventions. 
Studies including vaginal hysterectomy done for prolapse 
were included. No restrictions were made on the basis of 
sample size, country or date of publication.

Data extraction and quality assessment

The quality of the RCTs was assessed with the current ver-
sion of the Cochrane Risk of Bias Tool [22], which com-
prises domains such as the randomization process, devia-
tions from intended interventions, missing outcome data, 
measurement of the outcome and selection of the reported 
result. Because we included only local interventions com-
pared to placebo or no local treatment, we did not need to 
categorize the different interventions according to their loca-
tion, but we did categorize them according to their compari-
son to placebo or no local treatment, participant characteris-
tics and intervention details.

Results

A total of 731 abstracts were identified, and after removal 
of the duplicates, 539 were screened and 47 full-text manu-
scripts were selected for further evaluation. As our review 
focused strictly on preemptive local analgesia in vaginal hys-
terectomy, we identified 4 RCTs with a total of 197 patients 
and 2 SRs for inclusion in the SR (Fig. 1). All four RCTs 
compared local preemptive analgesia with placebo using dif-
ferent local anesthetics.

One study excluded vaginal hysterectomies done for pro-
lapse [23], one study included these procedures [24], one 
study included only women with prolapse [25], and one is 
unclear on this question [26].

Applied local anesthetic

Two of the included studies compared 30 ml of 0.5% of 
ropivacaine vs. placebo [24, 25], and the other two com-
pared 20 ml of 0.5% bupivacaine combined with 1:200,000 
epinephrine vs. placebo infiltration [23, 26].

Main outcome

Tables 1 and 2 summarize the significant outcomes and 
study characteristics of the four studies.

The primary outcomes of all four studies were postop-
erative pain measured with either the visual analogue scale 
(VAS) or a verbal analogue pain score from 0 to 10 at differ-
ent predefined time points between 30 min (min) and 32 h 
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(h) after surgery. Two studies evaluated postoperative pain at 
rest, one while resting and during coughing and one defining 
the primary outcome of postoperative pain as pain intensity 
while coughing.

Both studies which evaluated pain at rest showed a sig-
nificant reduction in pain for 30 min up to 6 h after surgery. 
Pain during coughing was also significantly reduced at 1 and 
4 h postoperatively in the treatment groups in the two studies 
that assessed this (Table 2).

Other outcomes

Our predefined secondary outcomes in the four studies 
included blood loss, length of hospitalization, adverse 

events, duration of surgery, postoperative nausea and vom-
iting, and time to first mobilization. These outcomes did not 
differ between the two groups with or without preemptive 
analgesia. None of the four RCTs measured quality of life 
(QoL), readmission rate or perioperative care, so no results 
to these predefined secondary end points of our protocol 
can be reported.

None of the four included RCTs reported any adverse 
events regarding the use of preemptive local anesthesia.

The studies which defined pain at rest or during move-
ment or pain at other evaluated time points as second-
ary outcomes found also a significant decrease in pain 
between 1 and 8  h. One secondary outcome all four 
studies had in common was postoperative morphine 

Fig. 1  Literature selection 
process

Total abstracts identi�ied through 

database research

(n = 731)

Full- text articles assessed for 

eligibility

(n = 47)

Abstracts excluded 

(n = 492)

Articles included in the review

(n = 6)

4 RCTs

2 SRs

Full-text articles excluded 

(n = 41)
No vaginal hysterectomy (n = 18)

Wrong intervention (n = 2)

Articles in other language (n = 4)

Double publication (n = 1)

No systematic review (n=1)

No full-text available (n = 11)

Duplicates excluded 

(n = 192)

Total abstracts screened
(n = 539)
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consumption. Although the results regarding opioid use 
in post-anesthesia care were different in two studies, all 
studies showed a significant reduction in morphine-con-
trolled patient analgesia and/or overall opioid require-
ments in the treatment group in the first 24 h.

Using the Cochrane Risk of Bias Tool [22], we 
assessed three studies [23–25] as having a low risk of 
bias with clear methods. One of the RCTs [26] lacked 
specific descriptive statistical analysis and provided no 
information on confidence intervals used whether mean 
or median values were reported. This study summarized 
all pain scores in one figure with only the greatest dif-
ference in pain scores appearing after 4 and 6 h. After 
analyzing the data from the figure, we assumed that the 
columns showed the mean of the pain scores.

Use of statistics

A meta-analysis was planned but due to the heterogeneity 
of time points and conditions under which the outcomes 
were measured, the results of the studies were analyzed 
descriptively.

Discussion

Our systematic review of preemptive local analgesia at vagi-
nal hysterectomy yielded four RCTs with a total of 197 ran-
domized patients [23–26]. To our knowledge, this is the first 
SR of this specific issue.

Table 2  All pain scores with 
significant results in bold

Athanasiou et al. Hristovs.ka et al. Long et al. O’Neal et al.
25 (IG*) vs. 25 (CG*) 20 (IG) vs. 17 (CG) 45 (IG) vs. 45 (CG) 9 (IG) vs. 11 (CG)

Oost OP
 time (h)

Pain at rest
 (median VAS)

Pain at rest 
(median VAS)

Pain 
(mean VAS)

Verbal analog
 pain score

0.5 – – 2.5 vs. 4.4
1 – 10 vs. 60 – 5.3 vs. 4.8
2 0.5 vs. 1.1 20 vs. 35 – 3.4 vs. 4.9
3 – – 2.4 vs. 3.6 3.1 vs. 4.6
4 1.3 vs. 3.1 15 vs. 45 – 1.7 vs. 3.3
6 – – – 1.8 vs. 3.6
8 1.3 vs. 2.6 19 vs. 40 – –
12 – 24 vs. 29 3.0 vs. 2.7 –
24 0.5 vs. 0.6 2 vs. 2 2.2 vs. 2.0 1.4 vs. 1.7
32 – No data – –

Pain during cough 
(median VAS)

Pain during cough
 (median VAS)

– –

1 – 10 vs. 70 – –
2 0.9 vs. 1.9 22 vs. 35 – –
4 1.6 vs. 3.2 18 vs. 50 – –
8 1.7 vs. 4 20 vs. 46 – –
12 – 29 vs. 38 – –
24 0.5 vs. 1 19 vs. 20 – –
32 No data – –

VAS ≥ 4 (n/N) – VAS = 0 (n/N) –
0.5 – – 25/45 vs. 11/45 –
2 1/25 vs. 8/25 – – –
3 – – 14/45 vs. 6/45 –
4 4/25 vs. 11/25 – – –
8 3/25 vs. 10/25 – – –
12 – – 12/44 vs. 13/45 –
24 2/25 vs. 1/25 – 16/44 vs. 14/45 –
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Main findings All four RCTs showed a significant decrease 
in postoperative pain with the use of preemptive analgesia 
at different measurement points up to 8 h after surgery and 
a decrease in morphine use over the first 24 h after surgery. 
However, the effect on postoperative pain reduction is only 
seen up to 8 h postoperatively, which means that the effect 
is only measurable on the day of surgery. This is consistent 
with the half-life of widely used local anesthetic agents. This 
explains the lack of difference in length of hospital stay [23, 
24]. Also, no significant difference was shown in the adverse 
events of opioid consumption such as nausea, vomiting or 
sedation [24, 25], which is probably explainable because of 
the rather small sample size.

Regarding postoperative pain and opioid consump-
tion, the effects were statistically significant and clinically 
measurable, but the total number of patients investigated 
was small. However, besides the pain scores reported by 
Hristovs.ka et al., all postoperative pain score means and 
medians were under 45 mm on the VAS scale.

There are different VAS cutoffs for mild, moderate and 
severe pain for the VAS scale ranging from 30, 70 and 
100 mm [27] to 44, 74 and 100 mm [28]. Based on guide-
line recommendations and studies using patient controlled 
analgesia, a VAS of ≤ 33 mm is considered acceptable pain 
right after surgery [27]. This means that a great part of the 
patient population had good postoperative pain control any-
way—with or without preemptive analgesia.

Athanasiou et al. [25] studied only patients with prolapse 
surgery and used combined spinal-epidural block (CSE) 
instead of general anesthesia. They evaluated two primary 
end points: postoperative pain scores and the number of 
patients who had moderate or severe pain, defined as a VAS 
score ≥ 4 on a 10-cm VAS scale. They showed a significant 
decrease in the number of patients with higher pain scores up 
to 8 h after surgery accompanied by significantly less opioid 
consumption up to 24 h after surgery. The duration of 8 h is 
explained by the duration of the sensory block of ropivacaine, 
which is approximately 6–10 h [24, 29]. Although we saw a 
trend in favor of fewer patients reporting opioid side effects, 
this was not significant and was likely due to standard use 
of antiemetics and systemic NSAIDs [25]. For example, 
Hristovs.ka et al. [24] found that the reduction of postoperative 
opioid use did not lead to a decline in opioid side effects. 
Postoperative pain scores were also significantly lower in the 
treatment group up to 8 h, which is also in line with the 8–13 h 
duration of bupivacaine [29]. The main difference between 
this RCT and the other three is that the pain scores in this 
study were higher than in the others, for reasons which are 
unclear [24]. The reason for this was not obvious, but because 
of the similar pain scores of the other three studies with a 
patient number of 160, assumptions can be made that either 
there was another surgical approach or the perioperative pain 
management differed from that of the other studies.

The largest study in this review [23] randomized 90 
patients and used 20 ml 0.5% bupivacaine with 1:200,000 
epinephrine. They found a decline in pain scores up to 3 h 
after surgery as well as a reduction in opioid consumption.

The earliest study in our review, published in 2003 [26], 
has the highest risk of bias indicated by the Cochrane Risk 
of Bias Tool [22]. The pain results are similar to those in the 
other studies but statistical methods, perioperative analgesia, 
the anesthetic protocol and results are not described clearly.

There has been much debate about what amount of VAS 
change is clinically important. A prospective observational 
study enrolling 224 patients suggested the minimal clinically 
important difference (MCID) to be 10 in the postoperative 
setting measured by the VAS scale [27]. However, because 
of the heterogeneity of surgical procedures, preexisting con-
ditions and individual patients, we have no validated and 
evidence-based recommendation on the MCID in the post-
operative setting [30].

The postoperative pain scores in the present review indi-
cate that patients undergoing vaginal hysterectomy have 
good postoperative pain control even without preemptive 
analgesia. With medians and means of 3.1, 4.5, 3.6 and 3.3 
points between 3 and 4 h after surgery, most of the patients 
had postoperative pain scores that can be considered accept-
able [27]. Nevertheless, the reported medians and means of 
1.3, 1.5, 2.4 and 1.7 of the treatment group were significantly 
lower, and the suggested MCID of 1 point on the VAS scale 
was reached in all studies.

All four trials in this review found reduced postoperative 
opioid requirements during the first 24 h after surgery [23–
26]. Many concepts have been implemented in the last few 
years to reduce postoperative opioid needs in gynecologic 
patients, including a shared decision-making model [14], 
change in discharge regimes in minimal invasive surgeries 
[13] and a quality improvement intervention protocol [12]. 
Systemic approaches to multimodal analgesia have included 
systemic administration of acetaminophen and anti-inflam-
matory drugs and gabapentin [31–37]. Our results regarding 
the benefits of a paracervical block before vaginal hysterec-
tomy are in line with those of the other SRs [35, 38].

Strengths This is a systematic review of a simple interven-
tion in a frequently performed operation with a clear result. 
An inexpensive and simple intervention – i.e., preoperative 
infiltration with a local anesthetic agent, improves patient 
outcomes.

Limitations The results of our SR are limited by the stud-
ies available. Our review yielded four RCTS with < 200 
patients overall. A meta-analysis was not possible because 
of heterogeneity of end points as well as the use of different 
local analgesics and the small number of studies included. 
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Also, a sub-analysis according to the indication for vaginal 
hysterectomy was not possible because of heterogeneity.

Conclusion The data from four RCTs, with three of them 
being of good quality, indicate that local preemptive analge-
sia in the form of a paracervical block is a simple procedure, 
which results in lower postoperative pain scores and opioid 
consumption of patients undergoing vaginal hysterectomy. 
Another systematic review has already described the need 
for further evidence in minimally invasive hysterectomies 
[39]. National and international guidelines recommend the 
vaginal approach [1, 2, 4, 5], and according to fast track 
pathways [40] and ERAS protocols [3, 7,7,37, 41], multi-
modal analgesia protocols are recommended to reduce post-
operative opioid consumption and improve patient recovery.

Given its easy implementation and low cost, local 
preemptive analgesia in vaginal hysterectomy is a simple but 
effective procedure to improve postoperative pain control.

None of these studies used a long-acting, liposomal-
bound agent, and this might be a topic for future research. 
Only one RCT has compared liposomal bupivacaine vs. pla-
cebo in posterior vaginal wall surgery and found no signifi-
cant decrease in postoperative pain or narcotic medication 
[42].
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