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A bs t rac t  

Objective: To evaluated the clinical and post procedural success rates of gelfoam bilateral Uterine Artery Embolization (UAE) for 
symptomatic acquired arteriovenous shunting and myomas. 
Methodology: A retrospective study was conducted on women of childbearing age at a tertiary referral center Shaheed Mohtarma Benazir 
Bhutto Institute of Trauma Karachi from January 2022 to June 2023. Outcome was measured at 3 and 6 months, in terms of bleeding, 
resolution of myoma, reduction in uterine size or both, and relief of pain intensity following the procedure. A paired t-test was conducted to 
assess the mean difference in the number of pads used between baseline (pre-operative) and 3 and 6 months post-procedure. A p-value of 
less than 0.05 was considered the threshold for statistical significance.   
Results: Around 46.9% of women found with pain reduction at three months, increasing to 53.1% at six months. Regarding the impact of 
surgery on the uterus and myoma resolution, 31.3% of patients showed a decrease in uterine size, 25% had reduced myomas, and 37.5% 
had a reduction in both. The mean number of pads used per day significantly decreased from 15.34/day before the procedure to 8.44/day at 
three months and 4.88 at six months, as a statistically significant reduction in pad usage between the third and sixth months post-surgery 
(P=0.001). 
Conclusion: The method of gelfoam UAE observed as a safe and effective alternative procedure to myomectomy or hysterectomy to treat 
symptomatic uterine arteriovenous shunting and myomas with a high technical and clinical success rate and low rate of the complications. 
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Introduction 

Uterine fibroids are common in reproductive-aged 

women, affecting 40% by age 35, and 70% by age 50.1 

Fibroids are asymptomatic mostly, but 20% to 50% of 

women with fibroids needs treatment to reduce bulk 

effects and relieve menstrual symptoms.2 Fibroids have 

the characteristic of appearing de novo and, if left 

untreated, continue to grow until menopause. 

Hysterectomy has remained the mainstay of treatment 

for ages.2 Recent treatment strategies such as, Uterine 

artery embolization, are proven to be successful for 

managing excessive bleeding.3 The prevalence of UAE 

has increased since the procedure was first performed 

with approximately 25,000 procedures being performed 

in 2008.4,5 Moreover, UAE has demonstrated fairly 

acceptable outcomes especially among women of 

younger age group with fertility need to be preserved.6 

Abnormal communication of arteries and veins without 

an intermediating capillary bed is Arteriovenous 

malformation (AVM).7 It can be life threatening when for 

uterus presenting as intermittent, sometimes heavy 

bleeding with no prior intervention.8 Congenital and 

acquired forms of AVMs are seen.9 Acquired type are 

frequently the consequence of previous uterine trauma, 

such as curettage procedures, cesarean section, or 

Authorship Contribution: 1design, data collection and analysis of the work, 2,3 the final approval and critical review, 4,5Collection and 
interpretation of data, 6contributions to drafting the work 
 

Funding Source: none 
Conflict of Interest: none 

Received: July 29, 2024 
Accepted: Nov 21, 2024 

Original Article 



 

Yousuf Memon, Faryal Farooq, Vicky Kumar, Kailash, Komal, Sohbia Munir   
 

J Soc Obstet Gynaecol Pak. 2025; Vol 15. No 1                     38  

pelvic surgery.10 Treatment depends on the symptoms, 

age and desire for unborn fertility, localization, and size 

of the lesion. Embolization of the uterine artery is an 

efficient and effective system of treating AVM, 

particularly in cases of reproductive age.  

Initially, hysterectomy was the favorable treatment 

option for AVM and fibroids, however, uterine artery 

embolization has become the preferred method of 

treatment considering its minimally invasive feature, 

efficacy, and its ability to preserve uterine functions 

especially for women of childbearing age.11 Bilateral 

UAE is 90% effective as studies suggest procedural 

complications, deficient embolization and sometimes 

uterine artery rupture resulting in technical failures.12 

Variety of embolic agents are used like polyvinyl 

alcohol, histoacryl glue, stainless steel coils, 

detachable balloons, and hemostatic gelatin.13  

However, there is a lack of data to compare the efficacy 

of various embolic agents. Besides, data are lacking on 

assessing the clinical and post procedural success 

rates of gelfoam bilateral uterine artery embolization for 

symptomatic acquired arteriovenous shunting and 

myomas. To address this gap in knowledge, this study 

has been done to assess the clinical and post 

procedural success rates of gelfoam bilateral uterine 

artery embolization for symptomatic acquired 

arteriovenous shunting and myomas. 

Methodology 

A retrospective study was conducted on women of 

childbearing age at a tertiary referral center Shaheed 

Mohtarma Benazir Bhutto Institute of Trauma Karachi 

from January 2022 to June 2023. The study included 

patients with abnormal uterine bleeding following recent 

gynecological procedures, obstetric events, or due to 

underlying fibroids. Patients who underwent serial 

uterine artery angiography during this period were 

included. Convenient sampling was used, and a 

sample of 32 patients was considered eligible for the 

analysis. The exclusion criteria included a history of 

active pelvic infection or malignancy, coagulopathy 

disorders, previous hysterectomy or any other surgical 

treatment for fibroids, and cases with incomplete or 

missing data according to the study criteria. This 

retrospective study was conducted following 

compliance and approval from the Institutional Review 

Board letter no ERC-000121/SMBBIT/Approval/2023. 

Due to the study's retrospective design, a waiver for 

informed consent was obtained from the participants. 

Angiograms were performed on reproductive-age 

patients presenting with abnormal uterine bleeding 

following recent gynecological or obstetric procedures 

or secondary to fibroids. All eligible patients underwent 

bilateral uterine artery embolization using Gelfoam to 

achieve embolization of arteriovenous malformations 

(AVMs) and fibroids while minimizing complications.  

The technical success of the procedure was defined as 

the angiographic resolution of the arteriovenous shunt 

or fibroids. Clinical success was determined based on 

pain relief, cessation of symptomatic bleeding, 

reduction in uterine and myoma size on follow-up 

imaging, and post-procedure blood loss measured by 

the number of pads used. Patients were followed up at 

three and six months. A telephonic follow-up was 

conducted at three months to assess symptom 

improvement and disease surveillance. At six months, 

a comprehensive evaluation was performed, including 

clinical assessment and pelvic ultrasound, to monitor 

treatment outcomes and resolution of symptoms. The 

demographic information including age, time since 

marriage, pre-procedure hemoglobin level, blood 

pressure and pain was assessed. Pre-operative 

bleeding was also assessed based on the number of 

pads used per day and findings from ultrasound or MRI 

were also noted. Outcome data were documented at 3 

and 6 months post-procedure, including bleeding 

measured by the number of pads used per day, 

resolution of myomas or reduction in uterine size, and 

relief of pain intensity following the procedure.  

SPSS version 26 was used for the data analysis. For 

continuous variables, means and standard deviations 

were calculated. For categorical variables, frequencies 

and percentages were generated. T-test and chi-

square test were applied to assess the mean difference 

in the number of pads used between baselines and at 3 

and 6 months post-operatively, taking a p-value < 0.05 

considered as significant. 

Results 

According to the socio-demographic characteristics, the 

majority of participants were aged 30 to 40 years 

(53.1%), with a mean time since marriage of 7.88 

years. Most common presenting complaint was heavy 

menstrual bleeding (40.6%), followed by pain (12.5%), 

irregular cycles (21.9%), and a combination of pain and 

heavy bleeding (25.0%). Most patients reported their 

complaints for more than six months (53.1%). 

According to fertility pattern, 46.9% had no infertility, 

while 18.8% had primary infertility and 34.4% had 

secondary infertility. Pre-operative assessments 
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indicated normal blood pressure in 75.0% of 

participants, and all patients were found to have pre-

operative anemia (hemoglobin < 11 g/dL), with a mean 

hemoglobin level of 9.5 g/dL. The mean fluoroscopic 

time was 36.31 minutes, and the average pre-operative 

bleeding was 15.34 pads per day. Ultrasound or MRI 

findings revealed various fibroid locations and tortuous 

vascularity among the participants as shown in table I.  

Table I: Socio-demographic characteristics of women. 
(n=32) 

Variables  
Descriptive 
statistics  

Age groups  N % 

20 to 30 years 10 31.3% 

30 to 40 years 17 53.1% 

> 40 years 5 15.6% 

Time since marriage (Mean ± SD) 7.88 +5.26 years 

Presenting complaint N % 

Heavy menstrual bleeding 13 40.6% 

Pain 4 12.5% 

Irregular cycle 7 21.9% 

Pain and heavy menstrual bleeding 8 25.0% 

Time of presenting complaint N % 

< 1 week 6 18.8% 

1 week to 6 months 9 28.1% 

> 6 months 17 53.1% 

Type of infertility N % 

No infertility 15 46.9% 

Primary infertility 6 18.8% 

Secondary infertility 11 34.4% 

Pre-operative blood pressure N % 

Normal blood pressure reading 24 75.0% 

Low blood pressure reading 8 25.0% 

Pre-operative bleeding 15.34 pads 

Pre-operative hemoglobin, (Mean ± SD) 9.5+0.86 g/dL 

Pre-operative anemia, Hb < 11 g/dL      

Yes 32 100.0% 

No 0 0 

Fluoroscopic time, (Mean ± SD) 36.31+ 8.6 

Pre-operative bleeding,     

Mean Pads per day 
15.34 +2.25  

per day  

Previous surgery/intervention N % 

No previous surgery 23 71.9% 

Previous surgery 9 28.1% 

Ultrasound or MRI findings, n %     

Tortuous vascularity 9 28.1% 

Fibroid in fundus 6 18.8% 

Fibroid in anterior wall 5 15.6% 

Fibroid in posterior wall 6 18.8% 

Multiple fibroids 5 15.6% 

Fibroid in cervix 1 03.1% 

According to the post-operative outcomes, at three 

months post-operatively, the average number of pads 

used per day significantly decreased to 8.44 ±1.6, with 

further reduction to 4.88 ±0.79 by six months (p=0.001). 

The pre-operative hemoglobin level was 9.5 ±0.86 g/dL 

and significantly increased to 11.4 ±1.32 g/dL at six 

months, p-0.048. Regarding pain relief, 46.9% of 

patients reported a decrease in pain at three months, 

which increased to 53.1% by six months (p=0.001). 

(Table II)  

Table II: Post-operative outcomes in terms of bleeding, 
pain, and myoma.  

Post-operative bleeding  Statistics 
p-

value  

Pads per day at 3 months,  8.44±1.6 0.001 

Pads per day at 6 months  4.88±0.79 

Pre-operative hemoglobin,  

Hb at 3 months,  9.5+0.86 g/dL  
0.048 Hb at 6 months  11.4+1.32 g/dL 

Post-operative pain, n % 

Pain decreased at 3 months 15 46.9% 0.001 

Pain decreased at 6 months 17 53.1% 

Resolution of size of uterus and myomas at 6 months,  

Decrease in uterus size 10 31.3%  

Decrease in myomas 8 25.0% 

Decrease in both uterus size 
and myomas 12 37.5% 

No change in uterus or 
myoma 2 6.3% 

In terms of myoma resolution at six months, 31.3% of 

patients experienced a decrease in uterine size, 25.0% 

had reduced myomas, and 37.5% showed a decrease 

in both uterine size and myomas. Only 6.3% of patients 

reported no change in either uterine size or myomas. 

(Figure 1)  

 

Figure 1. Resolution of size of uterus and myomas 

at 6 months 

Discussion 

This retrospective study conducted at a tertiary care 

hospital aimed to evaluate the effects of Gelfoam 

bilateral UAE on pain intensity, bleeding, and the size 

of myomas in women of childbearing age presenting 

with symptomatic acquired arteriovenous shunting and 

myomas. The results demonstrated a significant 

reduction in bleeding, evidenced by a statistically 

significant decline in the number of pads used per day 

at both three and six months post-procedure.  
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Furthermore, nearly half of the patients reported a 

reduction in pain intensity following the procedure. 

Regarding the size of the myomas and uterus, more 

than one-third of the patients experienced a decrease 

in both uterine and myoma size, highlighting the 

effectiveness of UAE as a treatment option for these 

conditions. Despite inherent risk of potential fertility 

problems following UAE, it remains a suitable choice 

for women with symptomatic acquired arteriovenous 

shunting and myomas. The procedure is also 

considered a suitable option for those who want to 

retain fertility and show desire to become pregnant 

after the procedure. The UAE was initially considered a 

suitable procedure for bleeding before myomectomy or 

after post-partum hemorrhage. With its recognition, the 

procedure becomes an effective treatment for uterine 

myomas, especially with abnormal bleeding.  While we 

did not compare gelofoam with other embolic agents in 

this study, the findings from literature consider 

gelofoam as equivalent, if not superior, to other embolic 

agents. For example, Vilos et al., undertook a 

prospective, pilot observational study comparing 

gelfoam to embospheres, and authors found that at 12 

months, the reduction in uterine volume was 

comparable in both groups, meaning that clinical 

outcomes were equivalent after using gelfoam or 

gelfoam plus embospheres.14 While authors did not 

objectively demonstrate the reduction in pain, the 

authors reported an immediate decline in pain following 

use of gelfoam UAE.14 Similarly, findings of a 

randomized controlled trial suggest a reduction in 

fibroid volume for about 40 to 60% of the women 

underwent for either gelfoam UAE alone or a 

combination of gelfoam with particles.15 Besides, 

authors also found a reduction in bleeding at 12 months 

and that was equivalent in both groups.15 These 

consistent findings suggest that gelfoam UAE alone or 

with other embolic agents can be considered a 

beneficial and effective procedure to reduce the 

symptoms such as pain, bleeding, and reduction in 

volume of myomas.15  

Similar findings have been reported by another 

prospective report by Katsumori et al on 96 women, 

followed for about 5 years, suggest a symptomatic 

relief for about 90% of women following gelfoam UAE.9 

Furthermore, a study by Camacho et al., 2019 

suggests a similar clinical and technical success rate 

following UAE with gelfoam for AVM. The authors 

included 18 patients and reported a technical and 

clinical success rate for about 95% and 94% of 

patients, respectively.16 A similar high technical and 

clinical success rate is also reported by Wang et al and 

Ganguli et al who introduced this procedure on 42 and 

66 patients, respectively.17,18  

In aligns to this study Yadavali R et al19 also reported 

that on the comparison of Gelfoam with Embospheres, 

at six moths both showed the enhanced QOL and 

improvement in symptoms, with more reduction in 

volume of uterus in the Embospheres group. These 

consistent findings can be explained by the fact that 

selective uterine artery embolization may work by 

occluding flow of blood by inducing blood clot 

formation. This concept of temporarily occluding the 

uterine arteries may be due to apoptotic mechanisms 

for myomas that may be required to reduce their 

volume.20,21 It is likely that gelfoam may result in a 

similar apoptosis in myomas by inducing hypoxia at the 

tissue levels instead of exclusive ischemia that is 

caused following UAE with particles leading to tissue 

necrosis. Ischemia results in rapid ATP exhaustion and 

glucose consumption, apoptosis inhibition with 

subsequent death of cells due to necrosis.21 These cells 

are featured by electron-lucent cytoplasm and swelling 

of mitochondria with lost cell membrane integrity. Cell 

death takes place following ATP-depleting conditions.20  

In addition, gelfoam has an added benefit of 

normalizing menstrual blood loss instead of causing 

extreme reduction that has been observed following 

UAE with particles. This perhaps may provide an 

additional benefit for women who desire to preserve 

their fertility. Despite the small sample size, the present 

study has several important clinical implications, as the 

findings propose that the UAE with gelfoam can lead to 

improved clinical outcomes, particularly among women 

of childbearing age in resource-limited settings.  

Although this study did not assess patient satisfaction 

or quality of life, it is plausible that these factors may 

have improved alongside the alleviation of clinical 

symptoms. Given the positive outcomes observed, 

gelfoam UAE could be considered a viable treatment 

option for women in developing countries with diverse 

backgrounds, offering a less invasive alternative to 

hysterectomy or myomectomy for managing fibroids. 

However, long-term follow-up is necessary to evaluate 

sustained outcomes and potential side effects. Since 

gelfoam dissolves within days, it is speculated that this 

temporary occlusion method may contribute to 

permanent uterine artery occlusion. This characteristic 

also allows for the possibility of re-embolization in 
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cases of recurrent or new myomas, thus preserving 

fertility and potentially improving pregnancy outcomes.  

Additionally, gelfoam UAE may serve as a preventive 

intervention for small, asymptomatic myomas before 

they enlarge, providing women with a broader range of 

treatment options. This study possesses other 

limitations like the limited small sample size and lack of 

a control group restricted comparisons with other 

treatments. Additionally, the study was conducted in a 

single tertiary care hospital, limiting generalizability.  

The retrospective design and variable follow-up 

durations further hindered establishing a clear temporal 

relationship between gelfoam UAE and clinical 

outcomes. To strengthen the evidence, future large-

scale randomized controlled trials with standardized 

follow-ups are needed to assess the long-term efficacy 

and impact of gelfoam UAE on patient outcomes and 

quality of life. 

Conclusion 

Study revealed that the gelfoam uterine artery 

embolization is a safe and effective treatment option for 

women with myomas, with high technical and clinical 

success rate. Additionally, this method appears to 

improve clinical symptoms while minimizing potential 

harm to endometrial anatomy. Therefore, gelfoam UAE 

can be considered a viable approach for managing 

symptomatic uterine arteriovenous shunting. However, 

based on certain study limitations and retrospective 

design, further longitudinal studies are recommended to 

validate the findings.  
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