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Objective To evaluate the feasibility and effect of ultrasound-guided ethyl alcohol injection on malleolar and

olecranon synovial proliferative bursitis.

Methods Twenty-four patients received ultrasound-guided 50% diluted ethyl alcohol injection at the site of

synovial proliferative bursitis after aspiration of the free fluid.

Results Swelling and symptoms significantly decreased in 13 of the 24 patients without any complications. Eleven

patients had partial improvement in swelling and symptoms.

Conclusion Ultrasound-guided alcohol injection could be an alternative therapeutic option before surgery in

patients with chronic intractable malleolar and olecranon synovial proliferative bursitis.
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INTRODUCTION

Bursae are located between surfaces where there is
friction and movement. The function of the bursa is to
reduce friction between two layers [1]. On ultrasound
study, synovial membranes of the bursa are usually not
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visible. Its thickness is typically within 1 mm and does
not exceed 2 mm under normal conditions [1]. Repeated
micro-trauma or inflammatory conditions induce the
proliferation of synovial cells, and subsequently the
synovial sac fills with fibrous exudates [2]. When the
synovium proliferates to form a polyp, it is called a pan-
nus [3]. Bursitis with synovial proliferation accompanied
by vessel infiltration is hard to treat [3], and surgery is
considered when conservative treatments such as steroid
injections or other treatments fail [2]. Despite the use of
several conservative treatments, the rate of recurrence is
high [4,5], and thus, many patients are not satisfied with
conservative treatment.

Highly concentrated alcohol causes the denaturation
of proteins [6]. Alcohol installation is used to manage
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hepatocellular carcinoma and arteriovenous malforma-
tion in medical fields [7,8]. Ultrasound-guided or electro-
myography-guided alcohol injection is commonly used
in rehabilitation departments, such as a nerve block in
spastic cerebral palsy patients or to improve gait patterns
in hemiplegic patients or to prevent joint contracture [9].

In our study, alcohol injection was performed in 24 sy-
novial proliferative bursitis patients before surgery was
considered.

MATERIALS AND METHODS

Between October 2012 and June 2014, 24 patients were
diagnosed with malleolar bursitis or olecranon bursitis
based on clinical symptoms, physical examination and
radiological evaluation. In all patients, steroid injection
had been previously performed to treat bursitis, but all
patients were consistently unresponsive to conserva-
tive treatment for at least 2 weeks. The failure of steroid
injection was defined as when swelling remained the
same compared to the initial state and when the patient
was unsatisfied with steroid injection. Exclusion criteria
included patients with diabetic ulcer, septic bursitis ac-
companied by local infection or skin issues, autoimmune
disease such as rheumatoid arthritis or systemic lupus
erythematosus, penicillin allergic patients, and those
who refused alcohol injection. Our study received ap-
proval from the Institutional Review Board. All patients
were informed of the medical procedure and their in-
formed consent obtained. Patient medical records, age,
gender, the side of affected bursa, disease duration, oc-
cupation type, comorbidity, clinical outcome, trauma
history, number of alcohol treatments and complications
after injections were collected. We carried out the inves-
tigations and sonoguided procedure with the GE Volu-
son i ultrasound machine (GE Healthcare Technologies,
Milwaukee, WI, USA). A 5-13 MHz linear array 2D trans-
ducer was applied. All physical examinations as well as
ultrasonography and ultrasonoguided 50% ethyl alcohol
injections were performed by a single physician. Syno-
vial proliferative bursitis was diagnosed when there was
cystic fluid collection or lobulated synovial thickening
surrounded by hypoechoic fluid and when there was ac-
tive inflammation on an active Doppler signal. After the
location of a bursa sac was identified through ultrasound,
all the patients underwent ultrasound-guided aspiration

with an 18-gauge needle. Then, 2% lidocaine was aspi-
rated to the bursa sac for local anesthesia. After the aspi-
ration of 2% lidocaine, a mixture of 50% dehydrated ethyl
alcohol 2.5 mL and normal saline 2.5 mL was injected
into the bursa sac. Next, the process of injecting normal
saline and aspirating was repeated similar to irrigation.
After performing the process for a minute, we confirmed
that as much ethyl alcohol as possible had been removed
from the bursa sac. After the injection, compressive
dressing was undertaken using an elastic bandage. Dur-
ing follow-up at 1-week intervals, the procedure was re-
peated if the fluid collection was not reduced or if there
was no effect. To check for recurrence or side effects after
injection, we followed the patients in 3 months intervals
until at least 1 year.

The clinical outcomes were assessed using the response
evaluation criteria, which were modified from the guidelines
of the response to treatment in a solid tumor [10]. Each
assessment was performed by one of the authors who
had not performed the injection. The response evalua-
tion criteria included the degree of fluctuation, shrink-
age of the bursal sac and soft tissue swelling (Table 1). In
other words, the complete response was defined as when
swelling was not found in the bursa sac, when no fluid
collection was visible on the ultrasound and when the
patient was satisfied with his or her status (Fig. 1). A par-
tial response was defined as when bursa swelling was not
visually clear, when minimal fluid collection was visible
on the ultrasound, needle aspiration was not possible
and when the patient was satisfied with the treatment. No
response was defined as when the patient was unsatisfied
with the treatment and not much change was found in
the fluid collection on the ultrasound. Side effects, such
as pain, fever, and scarring were also evaluated during
the follow-up periods. To manage possible side effects,

Table 1. Response evaluation criteria for malleolar or
olecranon bursitis

Response Shrinkage Fluctuation Soft ti§sue
swelling
CR Complete No None or minimal
PR Partial Yes Yes
NR No change Yes Yes

CR, complete response; PR, partial response; NR, no re-
sponse.
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such as local heat and pain, we prescribed non-steroidal

anti-inflammatory drugs such as meloxicam to all pa-
tients for 7 days after injection. After alcohol injection,
follow-ups were performed at outpatient clinic. When
this was impossible, recurrence or side effects were sur-
veyed over the phone.

RESULTS

Twenty-four patients were enrolled in this study, and
their average age was 62.5 years. There were 2 patients
with olecranon synovial proliferative bursitis and 22
patients with malleolar synovial proliferative bursitis.
Complete resolution was observed in 13 patients (54%)
who showed a response after the first alcohol injection;
11 patients (46%) responded after receiving the therapy
two or more times (Table 2). There were no cases with
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Fig. 1. Ultrasound image and pho-
tographs of the olecranon (OL)
bursitis. (A) Photograph of fluid
collection prior to injection. (B)
Initial ultrasound image of olec-
ranon bursa. Pannus proliferation
inside the olecranon bursa is seen.
(C) Photograph of improved fluid
collection after injection. (D) Ultra-
sound image of the shrunk bursa.
Complete response was found after
injection; pannus was removed in
the oleclenon bursa; no fluid collec-
tion was found.

Table 2. Clinical outcomes of alcohol injection for bursitis

Response to treatment No. of patients (%)
CR 13 (54)
PR 11 (46)
NR 0
Total 24 (100)

CR, complete response; PR, partial response; NR, no re-
sponse.

no response. The mean follow-up period was 16+5.01
months. As the injection trial number varied in our pa-
tients the follow-up period also differed. Ten patients
had comorbidity such as hypertension, diabetes mellitus
and hyperlipidemia (Table 3). However, the clinical out-
comes might not be related to comorbidity. Four patients
(16.6%) showed minor side effects and their average
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symptom period was 2.1+2.0 months. However, they were
all well-controlled after the administration of antipyretic
medications (Table 4). There were 14 patients (58%)
whose symptom duration was less than 3 months. The
mean alcohol injection trial for symptom periods lasting
more than 3 months (chronic period) was 2.4+1.7, while
the mean trial for symptom periods lasting less than 3
months (acute period) was 4.7+5.5 (Table 5).

Table 4. Side effects of alcohol injection for bursitis

Side effect No. of patients (%)
Local heat with tolerable pain 4(16.6)
Numbness 0
Skin pigmentation 0
Scar or deformity 0

DISCUSSION

Bursae are located between surfaces where there is
friction and movement, often between different tissues
(e.g., tendon and bone). Typically, 1-2 mm thick bursae
exist in the body where protective responses are needed
for repeated traumas or frictions [1,11]. On a normal ul-
trasound study, synovial membranes are not observed.

Table 5. Mean number of trials for alcohol injection com-
pared by symptom duration

. Mean no. of trials
Symptom duration

for alcohol injection
<3 mo (acute period) 4.7+5.5
>3 mo (chronic period) 2.4+1.7
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Fig. 2. Ultrasound image and photo-
graphs of the lateral malleolar
bursitis. (A) Photograph of fluid
collection prior to injection. (B)
Initial ultrasound image of lateral
malleolar bursa showing fluid
collection. (C) Photograph of im-
proved fluid collection after injec-
tion. (D) Ultrasound image of the
bursa after injection showing im-
proved status of fluid collection.
ML, malleolar bone.
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Bursitis undergoes synovial proliferation under repeated
micro traumas or inflammatory conditions while the
synovial sac is packed full of fibrous exudates [2]. In this
study, the improvement of fluid collection in the ultra-
sounds of patients with malleolar bursitis or olecranon
bursitis was studied. The bursitis were vulnerable to
repeated micro traumas rather than inflammatory condi-
tions such as autoimmune diseases (Figs. 1, 2).

Non-surgical treatments for bursitis include conserva-
tive approaches including pain relief or ice pack applica-
tion. However, they can only reduce inflammation and
have difficulty lowering bursa fluid collection [11,12].
Steroid injection is possible, but synovial proliferative
bursitis with steroid injection is accompanied by a risk of
fat atrophy and depigmentation of skin tissues, infection,
tendon rupture, hyperglycemia and iatrogenic Cush-
ing syndrome. In addition, there is a high likelihood of
relapse when re-injection is difficult due to the above
side effects [4,5,13]. Additionally, this synovial prolifera-
tion accompanied by vessel proliferation is hard to treat,
and surgery is used when conservative treatment is not
useful. In the event of surgical treatment, incision and
drainage are performed if the former does not result in
any progress [14]. However, this method reportedly in-
volves operative complications such as painful scarring,
superficial peroneal nerve injury, cosmetic problems,
fistula and local infection [15-18]. Furthermore, Lee et al.
[19] reported that the non-surgical leakage of exudates
in patients with chronic lateral malleolar bursitis using
an indwelling silk suture resulted in complications such
as skin redness and recurrence. In addition, Park et al.
[20] reported on the treatment of malleolar bursitis in 20
patients after injecting OK-432, an immunotherapeutic
agent commonly used for head and neck cancer. How-
ever, OK-432 was found to have side effects such as the
compression of surrounding tissues due to severe soft tis-
sue swelling [21].

The medical application of alcohol injection is mainly
found in treatments for arteriovenous malformation and
cancer such as hepatoma [7,8]. In rehabilitation medi-
cine, it is used for nerve block in spastic cerebral palsy
patients, to improve gait patterns in hemiplegic patients
or to prevent joint contracture [9]. Some complications of
alcohol injection have been reported such as skin color
changes, infection, nerve injury, ulcer and abscess for-
mation, but none had any severe complications.

We have experience with treating subdeltoid bursitis
and finger isolated tenosynovitis with 50% ethyl alco-
hol [22,23]. Taking into consideration the results of our
previous studies and the 24 cases in this study, alcohol
injection could be a treatment option for synovial pro-
liferative bursitis without surgery. Alcohol injection has
fewer complications and no surgical scarring [8]. In our
patients, there were no specific complications probably
because alcohol dilution was also performed, decreasing
the possibility of focal or general complications. Alcohol
injection for synovial proliferative bursitis had a good
prognosis in 13 out of 24 cases (Table 2). In addition,
alcohol injection at outpatient clinics is relatively cost ef-
fective compared to other operative treatments. Accord-
ing to Part et al. [20], full recovery of malleolar bursitis
following a single injection of OK-432 was observed in 16
cases, and full recovery after two injections was observed
in 4 cases. However, our cases involved a large number of
treatments, up to as many as 17 injections. This could be
attributed to the 50% alcohol concentration. In general,
the ethyl alcohol concentration used in the treatment of
vascular malformation and hepatocellular carcinoma is
95%. When 95% alcohol is injected, the vascular endo-
thelium is destroyed and red blood cell hemolysis occurs,
which induces blood coagulation [8].

Therefore, 50% alcohol is believed to be a low enough
concentration to destroy abnormal vasculature and pro-
liferative pannus extending to the surrounding area of the
bursa and therefore, requires several injections. In future
studies, a range of concentrations for ethyl alcohol needs
to be tested to determine the effective concentration and
efficacy.

The mean number of injection trials was 3.8+4.63 in our
study. As the injection trial number varied, the follow-up
period ranged from a minimum of 11 months to a maxi-
mum of 28 months. Alcohol injection can be continuous-
ly performed if there is no side effect. According to our
results, alcohol injection should be done at least 4 times
to obtain therapeutic effects.

The mean alcohol injection trial number during the
chronic period was lower than during the acute period
(Table 5). According to this result, as fewer injection trials
are needed, alcohol injection is more effective in chronic
period patients compared to acute period patients. The
average symptom period for patients who had side effects
was 2.1+2.0 months. Therefore, side effects also had a
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greater tendency to appear in the acute period patients.
Alcohol injection should be performed for chronic in-
tractable patients who show no response to conservative
treatments including steroid injection. The strength of
the alcohol injection in our study was the low recurrence
rate. All patients showed no recurrence within a follow-
up period of 16+£5.0 months. A large number of studies
can offer guidelines and protocols for alcohol injection
therapy.

Among the 24 patients in this study, 3 had been on
medication such as aspirin or Plavix for bleeding. How-
ever, all of them showed no signs of bleeding under
ultrasound guided aspiration (Table 3). When the first
injection did not result in complete response and a single
injection did not lead to full recovery, bloody exudates
were found during the second aspiration, regardless of
the use of aspirin or Plavix. In addition, unlike Western-
ers, Koreans usually sit crossed-legged on the floor and
are more likely to hit the malleolar bursa. This may hin-
der immediate recovery after the operation.

The findings of this study suggest that compared to an-
ticancer drugs, 50% ethyl alcohol injection has advantag-
es such as lower cost and fewer side effects. We can also
assume that compared to conventional treatment such
as steroid injection, the denaturation effect of alcohol
is more effective in destroying synovial sac cells. Biopsy
of the synovial cell was not conducted in this study but
comparing the biopsy results with conventional treat-
ment groups would be useful in a future study.

The disadvantages include having to perform multiple
injections for complete recovery rather than just one or
two injections.

The limitation of this study lies in the inclusion of acute
period patients. As our study shows that alcohol injec-
tion has a lower effect and more side effects in the acute
period, acute period patients should had been excluded.
Acute period patients should attempt conservative treat-
ment for at least 3 months before trying alcohol injection.
There is a need to perform a large number of alcohol
injections in a random control case study to compare
the effects of alcohol injection, conventional treatment
and surgical treatment in order to set a guideline for
malleolar and olecranon synovial proliferative bursitis
treatment. Second, the malleolar bursa and olecranon
bursa that we examined did not communicate with the
joint but were close to the skin. Therefore, those that do
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communicate with joints, such as the trochanteric bursa,
suprapatellar bursa, and iliopsoas bursa or bursitis, with
a relatively deep portion that were not studied are not ap-
plicable. Third, the number of steroid injection trials and
the recurrence after steroid injection was not evaluated.
As there was no control group for comparison with the
steroid injection group, a case control study including
steroid injection will be needed in the future.

Conventional treatments for malleolar or olecranon
proliferative bursitis include medication, steroid injec-
tion, sclerotherapy and surgery. However, these meth-
ods all involve recurrence or complications. This study
reports improvements in the symptoms of patients di-
agnosed with malleolar or olecranon proliferative bur-
sitis following alcohol injections and was visualized by
ultrasound. There is a need to investigate the injection of
high-concentration ethyl alcohol in the future. In conclu-
sion, ultrasound guided 50% alcohol injection could be
an alternative therapeutic option before surgery in pa-
tients with chronic intractable malleolar and olecranon
synovial proliferative bursitis.
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