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Abstract

Purpose To evaluate the duration and effect of superior

hypogastric nerve block (SHNB) with ropivacaine and

clonidine on postinterventional pain levels and opioid

requirements in patients undergoing uterine artery

embolization.

Materials and Methods Postinterventional pain levels

(numeric rating scale, NRS 0–10) and opioid doses were

retrospectively analyzed in 53 patients undergoing trans-

femoral uterine artery embolization and intraprocedural

superior hypogastric nerve block during 24 h. A mixture of

150 mg of ropivacaine and 150 lg of clonidine was used

for the block.

Results Postinterventional pain averaged between 1.4 and

2.0 during the first 9 h, after which a small but significant

increase was observed (NRS 1.7 ± 1.6 vs. NRS 2.6 ± 2.2,

p\ 0.001). 70% of patients did not exceed a tolerable pain

threshold of NRS 4 during the first 9 h after the interven-

tion. Thirty-three patients (62%) did not require any opioid

medication. Mean iv morphine dose was 3.1 ± 4.7 mg,

whereas 71% of opioid doses were administered after 9 h.

Conclusion Superior hypogastric nerve block using a

mixture of ropivacaine and clonidine provides good pain

relief for 9 h after uterine artery embolization requiring

only very low amounts of additional opioids.

Keywords Pain control � Quality of life � UFE �
Regional anesthesia

Abbreviations

EDA Epidural anesthesia

LAST Local anesthetic systemic toxicity

NRS Numeric rating scale

PCA Patient-controlled anesthesia

RPC Retained products of conception

SHNB Superior hypogastric nerve block

UAE Uterine artery embolization

VAS Visual analog scale

Introduction

Uterine artery embolization (UAE) is an established min-

imally invasive alternative to hysterectomy for treatment of

symptomatic uterine fibroids and is recommended by cur-

rent guidelines for patients who desire uterine preservation

[1, 2]. However, postprocedural pain related to myometrial

ischemia is a major concern to eligible patients and refer-

ring physicians, limiting a more widespread use. There is

consensus that pain after UAE peaks within the first 7 h

[3–8]. Several strategies to improve postprocedural patient

comfort have been explored without established superiority

[9, 10]. Epidural anesthesia (EDA) [11, 12] is time-con-

suming, requires an anesthesiologist and renders same-day

discharge difficult. In patient-controlled anesthesia (PCA)

[3–5, 7], cumulative opioid dosages are usually high with

potential dose-related adverse effects. Recently, two trials

have shown a promising effect of lidocaine infused into the

uterine arteries. [13, 14] However, significant pain
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reduction was limited to 2–4 h after UFE. Further, there are

uncertainties about the timing, dosages and a potential

adverse impact of lidocaine-induced vasospasms on fibroid

infarction rates, especially when lidocaine is mixed with

the embolic agent rather than administered after

embolization [15, 16]. Consequently, two recent meta-

analyses conclude that the effect of intraarterial lidocaine

administration is either limited to 4 h post-UAE or not

statistically significant [17, 18]. SHNB on the other hand is

safe, technically straightforward and can be performed by

the interventional radiologist in the angiography suite

without significant time loss [11, 19]. Additionally, SHNB

allows the use of long-acting local anesthetics that cannot

be administered intravascularly and allows for UAE to be

performed in an outpatient setting. Existing studies on

SHNB only evaluate either patient reported pain levels

[12, 20] or the cumulative opioid dose as a surrogate

marker for pain [11, 19, 21]. A concurrent analysis of both

metrics has not been performed except in the 2020 study by

Yoon et al., which covered only a short postinterventional

monitoring period of four hours [22]. In this retrospective

analysis, we evaluate the duration of SHNB using ropiva-

caine together with clonidine as well as its effect on

postinterventional pain and cumulative opioid dose.

Methods

Patient Selection and Ethics

All patients who had undergone UAE between May 2017

and March 2022 at our institution received SHNB and were

retrospectively screened for eligibility. Patients were

excluded from the analysis if less than 5 reported pain

levels within 24 h or less than 3 data points within the first

8 h after the procedure were available. Since depression

and anxiety disorders are known to alter pain perception,

patients with preexisting severe anxiety and/or depression

disorders under antidepressant medication were excluded

[23–25]. Informed consent was obtained from all patients

and the study was approved by the local ethics committee

(BASEC-ID 2021-02089).

Uterine Artery Embolization and Superior

Hypogastric Nerve Block

The technique of uterine artery embolization and superior

hypogastric nerve block has been described before in detail

[11, 26]. In short, all procedures were performed from a

unilateral femoral approach using a 4F sheath and catheter.

A coaxial microcatheter was used in select cases where

anatomy was challenging. When type Ib or type III utero-

ovarian anastomoses were encountered, superselective

catheter positioning past the origin of anastomosis or pre-

ventive coil-embolization was performed to reduce the risk

of postinterventional reduced ovarian function [27, 28].

Trisacryl gelatine microspheres (EmboSphere�, Merit

Medical Systems, South Jordan, UT, USA) were used as

the embolic agent in varying sizes between 300–500 lm

and 900–1200 lm. All embolization procedures were car-

ried out bilaterally to an endpoint of near stasis in the

uterine arteries. After successful embolization on the first

side, SHNB was performed. In order to prolong the dura-

tion of SHNB, we added 150 lg of clonidine to 20 ml of

ropivacaine 0.75%. SHNB was considered technically

successful when symmetric extravascular distribution of

contrast agent in front of the L5 vertebra was documented

in two planes (Fig. 1).

Postinterventional Care

Postinterventional pain was assessed on a 11-point (0–10)

numeric rating scale (NRS) for 24 h after intervention

whenever the nurse visited the patient, at least every two

hours. The medication protocol is displayed in Table 1.

Morphine was administered when pain was not lowered to

a tolerable level by non-opioid analgesics as subjectively

assessed by the patient.

Data Collection and Analysis

Patient characteristics, patient reported pain levels and

administered medication with corresponding time stamps

were extracted from electronic medical records. To ensure

uniformity and facilitate comparison with existing studies,

the datapoints were binned to the nearest hour. If more than

one datapoint was available per interval per patient, a mean

was calculated for each bin. Maximum pain levels were

recorded without averaging. Pain progression was modeled

by nonlinear regression. All statistical analyses were per-

formed using R 4.1.3 (R Foundation for Statistical Com-

puting, Vienna, Austria). A two-sided p-value of less than

0.05 was considered significant. The Wilcoxon signed-rank

test was used to compare pain levels during the duration of

the block effect and later.

Results

Fifty-three patients were included in the final analysis.

Mean patient age was 42 ± 5.9 years. Mean postinter-

ventional pain progression is displayed in Fig. 2a. Pain

levels were consistently low (average NRS 1.4–2.0) during

the first 9 h. After that, pain levels started to rise with a

wider variability. Nonlinear regression modeling yielded

cohort-wide pain levels of NRS 1.7 (CI: 1.1–2.2) for the
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first 9 h and NRS 3.4 (CI: 3.0–3.9) for post-9 h after UAE.

Similarly, on a patient level, pain levels were significantly

lower during the first 9 h than afterwards (Fig. 2b, NRS

1.7 ± 1.6 vs. NRS 2.6 ± 2.2, p\ 0.001, paired Wilcoxon

test). The maximum reported pain intensity per patient

during the first 9 h was NRS 3.4 ± 2.6 on average. During

this time, 37 patients (70%) did not exceed a maximum of

NRS 4, which is considered a threshold for tolerable pain

[29, 30].

Fig. 1 Pictorial representation

of SHNB procedure on ap

(a) and lateral (b) views.

Starting from a true ap

projection of L5, a 21G Chiba

needle is advanced under

fluoroscopy guidance until bony

resistance is reached. After

confirmation of symmetric

extravascular distribution of

diluted contrast in two planes,

150 mg of ropivacaine mixed

with 150 lg of clonidine are

slowly administered while

holding the needle firmly in

place

Table 1 Medication protocol

Fixed As needed*

Pre

procedure

Amoxicilline/clavulanic

Acid

Or

Ciprofloxacine

Scopolamine

1000/

200 mg

iv

400 mg iv

1 mg td

Intra

procedure

Ketorolac

Methylprednisolone

60 mg iv

40 mg iv

Midazolam

Fentanyl

Propofol

3 mg iv

100 mcg iv

When deeper sedation without mechanical ventilation was requested

by the patient prior to the intervention

Post

procedure

Ketorolac

Acetaminophen

30 mg iv

every 8 h

1 g iv every

6 h

Ibuprofen

Metamizole

Morphine

Ondansetron

Metoclopramide

Flunitrazepam

600 mg every 8 h

1 g every 8 h

2.5 mg every 15 min

4 mg every 8 h

20 mg every 12 h

2 mg single dose

Discharge Ibuprofen 600 mg

every 8 h

Acetaminophen

Metamizole

1 g every 6 h

500 mg every 6 h

*Indicated as maximum doses per 24 h
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Thirty-three patients (62%) did not require any opioid

medication. Overall mean administered iv morphine dose

was therefore low at 3.1 ± 4.7 mg. In those 20 patients

(38%) requiring morphine, mean dose was 8.3 ± 3.9 mg.

The time of the first morphine administration followed a

bimodal distribution with 10/20 (50%) patients requiring

morphine for breakthrough pain within the first 5 h and the

other half only after 9 h (Fig. 2a) Overall, 42/59 (71%) of

morphine doses were administered after 9 h.

Discussion

Comparison of pain levels between studies is challenging

due to inherent differences in population, choice of

embolic agent, temporal relations between pain level reg-

istration and pain medication as well as inconsistent rating

systems (10-scale or 11-scale NRS, visual analog scale

VAS etc.). Pain levels observed in our population are

similar to those reported by Yoon et al. for SHNB [22].

With intraarterial lidocaine, Duvnjak et al. and Noel-Lamy

et al. reported slightly higher mean pain levels with VAS

42.7 ± 21.4 at 2 h post-UAE and VAS 28.6 ± 24.5 and

VAS 35.8 ± 22.6 at 4 h, respectively.

SHNB likely eliminated the need for opioid medication

in 62% of our patients. Out of the remaining 38%, half of

the patients did not require opioids until the effect of the

block had worn off. While this presumed causality cannot

be definitively proven due to the retrospective, single-arm

design, there is still a striking difference to the reported

99% of patients requiring opioid PCA when undergoing

UAE without adjunct measures [7]. Our findings are in line

with a 2020 study by Pereira et al. in which 50% of patients

with SHNB did not require opioid medication [19].

Duvnjak et al. and Noel-Lamy et al. reported mean iv

morphine doses of 11.1 ± 9.6, 16.3 ± 11.5 and

11.2 ± 7.3 mg, respectively, for the intervention groups, in

both cases significantly lower amounts than in controls.

Park et al. reported 35.9 ± 26.6 mg in patients with SHNB

[21]. All of these studies cover a 24 h-monitoring period

regarding cumulative opioid dose. We observed even lower

mean morphine doses in our patients at 3.1 ± 4.6 mg.

Limitations

SHNB has been adopted as standard of care at our insti-

tution since 2007. Thus, the lack of a control group limits

comparative statistics to intra-individual analyses. Our

study examined pain in the first 24 h after UAE. No

delayed pain due to post-embolization syndrome was

studied. Usage of non-opioid analgesics was not controlled

for, yet the medication regimen was the same for the entire

hospitalization and therefore likely not a confounding

factor for the pain level over time.

Fig. 2 a Cohort-averaged pain progression during 24 h showing

significantly lower NRS before than after 9 h (p\ 0.001). Values are

given as mean ± SD over all patients binned to the nearest hour. Data

points were fitted to a nonlinear regression model and the SHNB

duration (9 h) was defined as the hour before the inflection point

(vertical dashed gray line). The threshold for tolerable pain is

indicated at NRS = 4 (horizontal dashed black line). Time points of

first and subsequent morphine doses are provided as red and black

marks. b Boxplot of paired patient-averaged pain levels before and

after 9 h. Rectangles indicate the mean. Color-coding indicates

whether the patient experienced lower or higher pain during SHNB
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Conclusion

We showed that with SHNB using a mixture of ropivacaine

and clonidine, mean and peak postinterventional pain was

low. The effect lasted for 9 h, which is well past the

reported 7 h during which pain after UAE is usually

highest. In 62% of patients, no opioids were needed at all

for pain control. Although no definitive superiority can be

drawn from a single arm retrospective study, our results

suggest that SHNB compares favorably to other pain

strategies such as intraarterial lidocaine, PCA or EDA both

in terms of pain level and effect duration.
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