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Effects of the Intermittent Injection with Super-Low Pressure on the Postoperative Pain Control during 

the Uterine Artery Embolization for Uterine Myoma 

J-B Zhao, C Feng, Q-L Zeng, X-F He, Y-H Li, Y Chen
 

ABSTRACT 

Objective: Uterine artery embolization (UAE) has been commonly used for uterine myoma with satisfactory 

effects, but the pain during and following the procedure with an occurrence rate in 100%. The aim of this study 

was to observe the effects of intermittent injection with super-low pressure on pain control during the UAE for 

uterine myoma. 

Methods: 67 subjects were divided into 2 groups with 47 in-group A and 20 in group B. A underwent UAE with 

the intermittent injection at super-low pressure, while B underwent routine UAE. Pain was assessed according to 

WHO analgesic ladder. Meanwhile, all were scored with the visual analogue scale (VAS). 

Results: The numbers of first, second and third step analgesic user in Group A were 21, 18 and 6, respectively, 

with 2 non-analgesic users, while in Group B were 4, 6 and 10, respectively without non-analgesic user 

(chi-square = 7.043, P = 0.008). VAS showed good pain control in 23 cases, satisfactory in 18 and poor in 6 in 

Group A, while in Group B, were 4, 8 and 8, respectively (chi-square = 7.329, P = 0.007). Mean follow-up was 

16.5 months (range, 6-32 months). The abnormal menstruation was improved and the ultrasound examination 6 

months later demonstrated a significant decrease in the diameter of myoma (from 6.65 ± 2.40 cm to 5.22 ± 1.86 

cm, t = 3.186, P = 0.002). 

Conclusion: The application of intermittent injection with super-low pressure during UAE can decrease and 

possibly eliminate post-operative pain. But the procedure time was increased. 
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INTRODUCTION 

Recently, the uterine artery embolization (UAE) has been commonly used for uterine myoma 

with satisfactory therapeutic effects (1-6). So far, the major side effect of UAE that has been 

reported was serious, or even severe long-term pain during and following the procedure with 

an occurrence rate in 100% of cases (7-11). Previous reports focused on the postoperative 

pain control with few attempts to prevent or reduce the extent of pain during the procedure. 

Pain managements include oral analgesia with a combination of a NSAID (nonsteroidal 

anti-inflammatory drug) and an opioid, morphine intravenous patient-controlled analgesia 

(IV-PCA), thoracic epidural analgesia, Superior hypogastric nerve block
 
(12-15) some 

authors even advocated performing UAE under general anesthesia (16). In our practice, we 

realized that the embolic agent injection speed might affect the degree of the postoperative 

pain. Thus we tried to reduce, or even eliminate the postoperative pain through controlling 

the embolic agent injection speed during UAE and obtained good effects on pain control. 

 

 

SUBJECTS AND METHODS 

Clinical data 

This is a prospective study performed during the period from 2009-2012. UAE was 

performed on 67 cases with uterine myoma that had been diagnosed by both the gynecologic 

examination and radiographic imaging (ultrasound examination, or CT, MRI scanning). The 

age ranged 22-46 years with a mean of 35.8 years. Among the subjects, 55 suffered from 

intramural myoma, 9 with submucous myoma and 3 with subserous myoma. The tumor 

diameter ranged 2.2-14.3 cm, with a mean of 6.7 cm. All cases complained abnormal 



Zhao et al 

3 

 

menstruation before UAE, including abnormal menstrual volume or cycle and painful 

menstruation. All the subjects were divided into 2 groups with 47 in group A and 20 in group 

B. The age, myoma type and size had no significant differences between the two groups. This 

study was conducted in accordance with the declaration of Helsinki. This study was 

conducted with approval from the Ethics Committee of Nanfang Hospital, Southern Medical 

University. Written informed consent was obtained from all participants. 

 

UAE methods 

The interventional protocol was approved by our Hospital Ethics Committee. Written 

informed consent was obtained from all the patients before the procedure. The UAE 

procedure was performed 3-7 days following menstruation. After the puncture of the right 

femoral artery using Seldinger technique, a 4 For 5 F Cobra catheter (Terumo, Japan) was 

used to select the bilateral internal iliac arteries sequentially, then the catheterization of both 

uterine arteries were completed by 3 F mico-catheter (Terumo, Japan) for angiography to 

determine the blood supply of the uterus and myoma. The embolization was performed with 

embosphere (500-700 um, Biosphere Medical, Inc, MA). The dose depended on the size and 

blood supply of the myoma. All UAE procedures were completed by 3 professional 

physicians (over 10 years interventional radiology experience). 

 

Injection speed control during the operation 

Group A was for the recent treatment. The uterine artery embolization was adopted with 

intermittent injection at a super-low pressure, which was different from the routine method of 

low-pressure flow control. The characteristics of the adopted method were: 1) the super-low 
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pressure, namely the pressure for PVA (Polyvinyl Acetate) injection was as low as possible to 

just push the embolic agent out the catheter; 2) intermittent, namely after the embolic agent 

was completely into the focus by the fluoroscopic observation, the next injection was carried 

out; 3) the progressively decreased injection dose, namely the initial injection of 

comparatively larger dose and then decreased progressively, especially in the terminal stage 

of injection. 

Group B was for the early-stage treatment. The PVA was injected routinely with 

low-pressure flow control. That was to inject the PVA through the uterine arteries in the 

pulsed-wave mode under the fluoroscopic monitor. The speed criteria were without the 

retrograding regurgitation. 

 

Evaluation of the postoperative pain 

The self-related pain duration of each subject was recorded after discharge. The rank of the 

analgesic user was determined according to WHO analgesic ladder. The users who had used 

the third step analgesic were considered with the intense pain, the second step with the 

median pain and the first step with the light pain (e.g. the first step is to use mezolin or 

aspirin, the second step is to use tramadol hydrochloride sustainedrelease tablets and the third 

step is to use morphine sulfate tablets). Meanwhile, the subjects in both groups received the 

visual analogue scale (VAS), with which the subjects had to move the sign (0-100, 0 as 

without pain and 100 as the intense pain) to signify the pain severity and the overall mental 

impact of the pain. The detailed criteria were as the follows: 1) 0 meant no pain when turning 

the body over with coughing; 2) 10 meant no pain in quiet supine lying and with pain when 

turning the body over with coughing; 3) 20 meant with pain when coughing but no pain when 
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deeply breathing; 4) 30 meant no pain when quiet supine lying but pain when coughing and 

deeply breathing; 5) 40 meant intermittent pain when lying quiet and supine; 6) 50 meant 

continuous pain when lying quiet and supine; 7) 60 meant intense pain when lying quiet and 

supine; 8) 70 meant obvious pain; 9) 80 meant the unbearable continuous pain and overall 

sweating; 10) 90-100 meant unbearable intense pain. In that, less than 30 VAS score meant 

good, 30-50 VAS score satisfactory and more than 50 meant poor. 

 

Following-up 

All the subjects underwent a follow-up pelvic ultrasound 6 months after the operation to 

re-examine the changes of the uterine myoma. The symptomatic changes were also recorded. 

The follow-up was conducted for 6-32 months, with a mean of 16.5 months. 

 

Statistical analysis 

SPSS version 13.0 software was achieved for this term and a P value <0.05 was considered 

statistically significant. 

 

 

RESULTS 

Postoperation pain 

All UAEs were completed successfully without complications. The postoperative pain 

occurred in a few minutes to 1d after the operation. The numbers of first, second and third 

step analgesic user in Group A were 21, 18 and 6, respectively, with 2 non-analgesic users, 

while in Group B were 4, 6 and 10, respectively without non-analgesic user (chi-square = 
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7.043, P = 0.008, Kruskal-Wallis T test) (Table 1). In group A, VAS showed good pain 

control in 23 cases, satisfactory in 18 and poor in 6, while in Group B, were 4, 8 and 8, 

respectively (chi-square = 7.329, P = 0.007, Kruskal-Wallis T test) (Table 2). 

 

Comparison of the therapeutic effectiveness 

During the follow-up, the abnormal menstruation was improved or relieved in all cases. The 6 

months ultrasound re-examination demonstrated a significant decrease in the diameter of 

myoma (from 6.65 ± 2.40 cm to 5.22 ± 1.86 cm, t = 3.186, P = 0.002, paired t test). There 

was no statistically significant difference in the diameters between the control and the 

experimental group (F = 134.615, P = 0.000, Analysis of Covariance). 

 

 

DISCUSSION 

In 1994, UAE was firstly reported in the treatment of the uterine myoma (17). Pain is a 

common side effect of UAE for leiomyomata (1, 18-20). According to our experience, the 

post-procedural pain is likely due to the partial tissue ischemia of the uterus and pelvis. The 

severity and duration of this pain is mainly due to of the ischemic range, especially the pelvic 

tissues (2, 8, 21, 22). The topography indicates that the pelvic organs, including the uterine 

body, ovary, cervix and bladder etc, are collected by extensive capillary networks. It can be 

observed from the preoperative arteriogram that with the increase of the injected contrast 

agent within the unit time, there is only uterine artery angiogram at first, then the retrograde 

showing of the periuterine arteries (Figure 1). Therefore, how to eliminate non-target artery 

embolization of the pelvic non-target organ is the key to the pain control post UAE. 
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Commonly, 4 F or 5 F catheters are firstly used in UAE followed by micro-catheter, 

which almostly occlude the uterine arteries with few blood flows. In such conditions, if the 

injection pressure exceeding the pressure of the capillary network, the embolic agent would 

flow from the uterine arteries (high pressure area) to the lateral branch of the surrounding 

organ (low pressure area). This situation would result in the retrograde embolization of 

non-target organs. But if the injection pressure were low enough, the pressure of the uterine 

arteries would be lower than that of lateral branch of the surrounding organ. Accordingly, the 

superlow pressure injection was developed. 

The key points of intermittent injection with super-low pressure include the followings: 

1) The injection pressure was as low as possible to just push the embolic agents out of the 

catheter, then be almost pushed into the uterus and myomas by the remaining blood flow of 

the uterine artery and the blood flow of the lateral branch, since the surrounding lateral blood 

vessels network was in high pressure area; 2) The injected dose of the embolic agent should 

be gradually decreased. With the increase of the drug deposit on the uterus and myoma 

vascular bed, the dose should be gradually decreased possibly to reduce the risk of non-target 

embolization. 

Therefore, the intermittent injection with super-low pressure can eliminate non-target 

embolization and reduce pain and analgesia requirements. 
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Table 1:  Ranks of the analgesic use among postoperative patients of both groups. 

Group First step 

(case) 

Second step 

(case) 

Third step 

(case) 

Mean 

rank 

chi-square p 

value 

A 

B 

21 

4 

18 

6 

6 

10 

30.13 

43.10 

7.043 

 

.008 

 

Table 2: The VAS grade of both groups. 

Group Good 

(case) 

Satisfactory (case) Poor 

 (case) 

Mean rank chi-square p 

value 

A 

B 

23 

4 

18 

8 

6 

8 

30.09 

43.20 

7.329 

 

0.007 
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Fig.1: Catheter was placed in the same location of left uterine artery and the images were gained 2 s after 

the injection, with three injection speeds of 0.5 ml/s (A), 2 ml/s (B) and 3 ml/s (C), respectively. The 

injection pressures are the same of 300 psi. The higher injection speed is, the more arteries around are. The 

cervical branch (arrow in B) and ovarian branch (C). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


