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Abstract

Introduction: This study investigated the feasibility of ultra-
sound (US)-guided microwave ablation (MWA) as a treat-
ment for nonpuerperal mastitis (NPM). Methods: Fifty-three
patients with NPM diagnosed by biopsy and treated with US-
guided MWA at the Affiliated Hospital of Nantong University
between September 2020 and February 2022 were classified
according to whether they underwent MWA alone (n =29) or
MWA with incision and drainage (n = 24). Patients were fol-
lowed up by interviews, physical and US examinations, and
evaluation of breast skin at 1 week and 1, 2, and 3 months
after treatment. Data from these patients were prospectively
collected and retrospectively analyzed. Results: The overall
mean patient age was 34.42 + 9.20 years. The groups differed
significantly by age, involved quadrants, and the initial max-
imum diameter of lesions. In the MWA group, the cure rate
was 34.48%, and the apparent efficiency rate was 65.52%. In
the MWA with incision and drainage, the apparent efficiency
rate was 91.66%, and the effective rate was 4.17%. The excel-
lent rate for breast aesthetics in the MWA group was 79.31%,
and the good rate was 20.69%. The excellent rate in the MWA
with incision and drainage group was 45.83%, the good rate

was 41.67%, and the qualified rate was 12.5%. The mean max-
imum diameter of lesions in the two groups decreased sig-
nificantly. Conclusion: For NPM with small lesions in a single
quadrant, MWA therapy is a direct and effective method. For
larger lesions involving two or more quadrants, the com-
bined treatment of MWA with incision and drainage showed
significantimprovementin a short period. MWA treatment of
NPM has importance for further research and clinical applica-
tions. © 2022 S. Karger AG, Basel

Introduction

Nonpuerperal mastitis (NPM) is a benign disease that
causes an inflammatory response in the breast and nipple
in the absence of lactation [1]. The latest data show that
NPM accounts for 2-5% of all breast diseases in China
and 0.3-1.9% globally [2]. However, cases of NPM, par-
ticularly periductal mastitis and granulomatous mastitis,
are thought to be more common in clinical practice [3].

Most patients with NPM have local breast discomfort,
swelling, pain, or erythema in the initial stages and then
progress to the formation of a secondary abscess [4, 5]. In
severe cases, the skin becomes transparent, ulcerates, and
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discharges purulent material. NPM can progress to in-
volve the entire breast with widespread erythema and ex-
tensive ulceration of the skin [6], causing immense phys-
ical and mental distress to patients [7].

The typical ultrasonographic manifestations of NPM
are an irregular hypoechoic mixed mass, in which there
are anechoic areas, dense punctate echoes, pressure that
can cause movement, and peripheral breast echo thicken-
ing [8, 9]. NPM is generally treated with pharmacological
agents or by surgery. Drug treatments include traditional
Chinese medicine, antibiotics, or corticosteroids [10],
and surgical treatment consists of incision and drainage
or resection [11]. However, whether used alone or in
combination, these treatments have not been shown to
achieve ideal outcomes [12]. Antibiotics are often used to
control the inflammatory response in the acute stage, but
their therapeutic effect on local masses and abscesses is
unclear [13]. High-dose prednisolone has high success
and low recurrence rates in patients with idiopathic gran-
ulomatous mastitis; however, long-term use of high-dose
corticosteroids is generally not recommended because it
is often accompanied by side effects [14]. Surgical resec-
tion may be direct or vacuum-assisted. However, the fo-
cus has no obvious boundary, so it is not easy to remove
completely; the recurrence rate is high; there are many
complications, including persistent infection, hematoma,
delayed healing, and scarring [3]. Incision and drainage
is conventional procedure that allows continuous dis-
charge of thick liquid and accelerate recovery [15].

At present, thermal ablation therapy is mainly used for
tumors and includes radiofrequency ablation, microwave
ablation (MWA), and laser ablation [16]. Ultrasound
(US)-guided MW A is a minimally invasive technique that
can be used to treat lesions without the need for open sur-
gery. This technique allows accurate positioning and
planning of the ablation range, causes less trauma, takes
less time to perform, has a wide application range, results
in fewer postoperative complications, is repeatable, and
can treat multiple lesions simultaneously [17, 18]. MWA
is now widely used in the treatment of a variety of solid
tumors in various parts of the body [19-22].

The etiology of NPM is unknown [3]. However, sev-
eral studies have indicated a close relationship between
NPM and immune or aseptic inflammation [8, 23-25].
MWA can denature the protein in inflammatory cells in
the breast and cause them to lose their biological func-
tion, thereby eliminating their toxicity and antigenicity
and making it possible to completely remove the focus
and avoid repeated inflammatory attacks [26-28]. There-
fore, there is a theoretical basis for the use of MWA in the
treatment of NPM. In this study, we investigated the fea-
sibility of US-guided MWA in the treatment of patients
with NPM.
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Patients receiving MWA treatment from
September 2020 to February 2022 (n=62)

| NPM with other breast diseases (n=2) |-—
—~| Refuse to participate (n=l)|

Follow-up less than 3 months (n=3) |¢—
Incomplete data (n=3)

Patients are finally included in the study
(n=53)

MWA with incision and

MWA group (n=29)

Fig. 1. Research flowchart. MW A, microwave ablation; NPM, non-
puerperal mastitis.

drainage group (n=24)

Materials and Methods

The study was approved by the Institutional Review Commit-
tee of the Affiliated Hospital of Nantong University (2021-k114-
01). Written informed consent was obtained from all study par-
ticipants. Fifty-three patients treated in the Ultrasound Depart-
ment of the Affiliated Hospital of Nantong University from
September 2020 to February 2022 were included in our study and
followed up closely. A retrospective analysis of the collected data
was performed. Depending on the postoperative treatment re-
ceived, the patients were classified as those who received MWA
alone (1 = 29) and those who received MW A combined with inci-
sion and drainage (n = 24). The flowchart of this study is shown in
Figure 1.

A metronidazole wash was performed in each patient under US
guidance at least once before MWA with observation for 1 week.
Patients whose clinical symptoms and US images were significant-
ly improved continued drug treatment. Patients with no improve-
ment in their condition or expansion of the lesion were treated by
MWA.

At least one of the following criteria needed to be met for in-
clusion in the study: (1) inflammation diagnosed by US-guided
biopsy; (2) persistence of disease for more than 2 months; and
(3) relapse after drug treatment or surgery. All patients signed
an informed consent form before puncture biopsy and US-guid-
ed MWA. The exclusion criteria were as follows: (1) significant
improvement after puncture and irrigation; (2) presence of in-
flammatory breast cancer; (3) mastitis during lactation or preg-
nancy; (4) a severe coagulation disorder or heart, lung, liver, or
kidney dysfunction; and (5) history of underlying or chronic dis-
ease.

Preoperative Evaluation

A physical examination was performed, and the patient’s med-
ical history was reviewed before MWA. Relevant laboratory find-
ings, imaging reports, and information on previous treatment pro-
tocols were noted. Each patient underwent a US examination, US-
guided puncture biopsy, and laboratory examination before
MWA. The maximum diameter, location, and ultrasonographic
characteristics of the lesions were measured and recorded by rou-
tine US. NPM was diagnosed by pathological section. Laboratory
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Fig. 2. US-guided MWA as a treatment for NPM.

tests included a complete blood cell count and coagulation func-
tion. The patients were evaluated, and the needle entry point, abla-
tion path, ablation time, and ablation effect were preset according
to clinical circumstances.

Ablation Procedure

MWA was performed using an ECO-100C system (Nanjing
ECO Microwave System Co., Ltd., Nanjing, China), which typi-
cally operates at a frequency of 2450 MHz with an output power
in the range of 0-150 W (continuously adjustable) and is supple-
mented by a circulating water cooling system to reduce the surface
temperature and improve the patient’s ability to tolerate ablation.
The effective length of the MWA needle is 15 mm, and the outer
diameter is 16 G. A MyLab Twice US system (Esaote [Shenzhen]
Medical Equipment Co., Ltd., Genova, Italy) was used for US guid-
ance intraoperatively, and a Resona 6 US system (Shenzhen Min-
dray Biomedical Electronics Co., Ltd., Shenzhen, China) was used
during postoperative follow-up.

US-guided MW A was performed with the patient in the supine
position and both upper limbs abducted to fully expose the breast.
The mark of the needle entry position was preset. If the lesion was
large, the needle entry position was set as far as possible below the
lesion to allow for incision and drainage later if necessary. For
small lesions, the needle position was placed as close to the areola
as possible for cosmetic purposes. Disinfection, local anesthesia
(infiltration anesthesia under the skin and in the retromammary
space), and peripheral injection of isolation solution (a mixture of
normal saline + 1% lidocaine + 2% ropivacaine) were then per-
formed to protect the surrounding skin and other anatomically
important tissues. The MWA instrument automatically selected
and set the power (15-35 W) according to the distance between

US-Guided MWA for NPM

the focus and the skin. The duration of ablation at sites in the pa-
renchymal area was 5 s, and that in the liquid area was 3 s. The area
ablated was monitored in real time. Under US guidance, the tip of
the ablation needle was placed in the focus, and the ablation was
continuously expanded from deep to shallow and from one edge
to the other edge. The ablation target was moved as necessary to
achieve the best area of overlapping ablation and to ensure an ad-
equate safety margin around the focus being ablated [29]. The ab-
lation range was extended to the surrounding tissue 10 mm outside
the focus, and the pathway of the needle was observed as an area
with strong echoes.

The above steps were repeated as necessary until the strong
echoes were seen in the needle pathway covering the focus and sur-
rounding tissues. When each part of the inflammatory area was
completely covered, the ablation was terminated, and a local ele-
vated echo could be detected. If a patient was found to have a fis-
tula, the entire lesion was treated with microwaves, and each sinus
was individually intensified.

Incision and drainage were performed in the following two cas-
es: (1) when the original sinus tract was enlarged, incision and
drainage were performed at the sinus tract; and (2) when the ab-
normal echo area increased, the low fluidity echo appeared, and a
new sinus was generated. At the lowest point, incision and drain-
age were performed, and the patient was instructed to change his
or her dressing for 4-5 days.

The ablation method, ablation time, and immediate postopera-
tive visual analog scale (VAS) pain score were recorded during the
procedure. The patient’s condition was closely monitored postop-
eratively, and the patient was asked to apply ice for 12-24 h. The
ablation procedure is demonstrated in Figure 2.
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Table 1. Basic characteristics of the study population

Variable MWA (n = 29) MWA combined with incision  p value
and drainage (n = 24)

Age, years* 36.62+11.60 31.75+£3.72 0.000

Patients 29 24

Sex
Men 1 0 0.358
Women 28 24

Location of lesions
Left side 16 13 0.942
Right side 13 11

Involving quadrant(s)
Single quadrant 27 0 0.000
Two or more quadrants 2 24

Congenital nipple depression (cases)
Yes 9 7 0.883
No 20 17

Swollen axillary lymph node
Yes 17 20 0.051
No 12 4

Pathological results
Granulomatous mastitis 16 16 0.394
Periductal mastitis 13 8

The course of preoperative intervention (D)* 88.14+66.67 102.38+£193.37 0.058

Maximum diameter of lesion, mm* 51.59+35.02 120.04+60.67 0.049

MWA, microwave ablation. A total of 53 participants were involved. * Data are mean * standard deviation.

Postoperative Follow-Up

All patients were followed up regularly in the US clinic after
ablation, and the echo characteristics, size, and postoperative skin
changes were recorded. Recovery criteria were as follows: follow-
up for 3 months, postoperative efficacy — (1) cure: the lesions dis-
appeared under color Doppler US, and the patients had no red-
ness, swelling, and tenderness; (2) apparent effect: the lesions did
not completely disappear under color Doppler US, significantly
reduced by 50% or more, and the patient’s symptoms disappeared;
(3) effective: the lesions did not completely disappear under color
Doppler US, reduced by 1-50%, and the main complaint and
symptoms of the last visit had positive changes; (4) ineffective: un-
der color Doppler US, the focus did not shrink significantly; on the
contrary, it increased, the patient’s pain worsened, or new focus
occurred during follow-up. The score of breast aesthetic effect is
0-3, with 4 grades: 0 is bad; 1 point: acceptable; 2 points: good; 3
points: excellent.

Statistical Analyses

Numerical data are reported as the mean + standard devia-
tion, percentage. The statistical analyses were performed using
SPSS statistical software (version 26.0; IBM Corp., Armonk, NY,
USA). Mapping was performed using GraphPad Prism 9 (Graph-
Pad Software, San Diego, CA, USA). Statistical analysis was con-
ducted using unpaired two-tailed Student’s t test (*p < 0.05,
**p <0.01, ***p < 0.001), independent sample ¢ test to compare
continuous variables, and Pearson x? test to compare the statisti-
cal differences of classified variables. p < 0.05 was statistically
significant.
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Table 2. MWA general information

MWA general MWA MWA combined p

information (n=29) with incision and value
drainage (n = 24)

Power, W* 26.03+7.72 25.83+6.20 0.030

MWA time, s* 197.21£117.141 346.10+£218.53 0.001

VAS score* 0.62+1.347 0.79+1.35 0.549

MWA, microwave ablation. A total of 53 participants were
involved. * Data are mean + standard deviation.

Results

A total of 53 patients (mean age 34.42 + 9.20 years)
were enrolled in this project: follow-up time 3-12 months
(median 6 months). The MWA group comprised 29 pa-
tients (1 man; mean age, 36.62 + 11.60 years) with a mean
maximum lesion diameter of 51.59 + 35.02 mm. In this
group, preoperative interventions had been implemented
for a mean of 88.14 + 66.67 days. One patient (3.45%) had
no obvious clinical symptoms, and the lesion was detect-
ed incidentally by ultrasonography. Twenty-one patients
(72.41%) had breast pain and/or swelling, and seven
(24.14%) had a single fistula. There were 24 patients
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Fig. 3. Image obtained for a 34-year-old
woman who underwent US-guided MWA
for NPM in the right breast. Intraoperative
parameters: power, 20 W, and ablation
time, 299 s. a Ultrasonographic image
showing the lesion (arrow). b Water isola-
tion technology (arrow) was used to pro-
tect important surrounding anatomical tis-
sues. ¢ Hyperechoic areas in lesions (ar-
rows) seen during ablation. d Ultrasono-
graphic image after ablation shows the le-
sion area (arrow).

(mean age, 31.75 + 3.72 years) in the group that under-
went MWA combined with incision and drainage. The
mean maximum lesion diameter was 120.04 + 60.67 mm.
Preoperative interventions had been implemented for a
mean of 102.38 + 193.37 days. The lesions in this group
involved more than two quadrants, and in five cases
(20.83%), the entire breast was red and inflamed with
damage to the skin. Compared with the MWA combined
with incision and drainage group, the MWA group had
younger patients and a smaller maximum diameter of le-
sions (all p < 0.05). Most of the lesions in the MW A group
were limited to a single quadrant. The MWA combined
with incision and drainage group had larger lesions in
two or more quadrants. Demographic characteristics of
the study sample are shown in Table 1.

Treatment was completed successfully in all patients.
Some patients experienced pain of varying severity dur-
ing treatment. There was no significant difference in VAS
pain score between the two groups (p > 0.05). In the
MWA group, the ablation power was 26.03 = 7.72 w and
ablation time was 197.21 £ 117.14 s. The ablation power
of the MWA combined with incision and drainage group
was 25.83 + 6.20 w and ablation time was 346.10 + 218.53
s (Table 2). Typical changes seen on imaging during abla-
tion are shown in Figure 3.

US-Guided MWA for NPM

During the follow-up after treatment, the maximum
diameter of lesions decreased significantly in both groups
(p <0.001) (Fig. 4). The cure rate of the MWA group was
34.48%, and the apparent effective rate was 65.52%. The
apparent effective rate of the MWA combined with inci-
sion and drainage group was 91.66%, the effective rate
was 4.17%, and the ineffective rate was 4.17%. There was
asignificant difference in the treatment effect between the
two groups (p < 0.05). The excellent rate for the MWA
group was 79.31%, and the good rate was 20.69%. The
excellent rate for the MWA combined with incision and
drainage group was 45.83%, the good rate was 41.67%,
and the acceptable rate was 12.5%. There was a significant
difference in breast aesthetic effect between the two
groups (p < 0.05), and the patients were satistied with the
cosmetic effect (Table 3). No recurrence events were ob-
served during follow-up. Typical image changes in the
MWA group are shown in Figures 5 and 6 for the MWA
combined with incision and drainage group.

One patient (3.45%) in the MWA group reported fat
liquefaction. Since the liquefaction range was limited to
1-2 mm, it could be absorbed without additional treat-
ment. Eight patients (27.59%) developed 2-3 mm new
sinus and excreted a small amount of light-yellow liquid
or bean curd residue-like necrotic substances. After a
routine dressing change, this sinus was able to heal in
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Fig. 4. a Mean maximum lesion diameter in the group that underwent US-guided MW A before ablation and at
1 week, 1 month, 2 months, and 3 months after ablation. b Mean maximum lesion diameter in the group that
underwent ablation combined with incision and drainage before ablation and at 1 week, 1 month, 2 months, and
3 months after ablation. ¢ Mean maximum lesion diameter in all patients before ablation and 1 week, 1 month,
2 months, and 3 months after surgery. *p < 0.05, **p < 0.01, ***p < 0.001.

Table 3. General situation of the

postoperative curative effect Variable MWA (n = 29) MWA combined with p value
incision and drainage
(n=24)
Postoperative efficacy
Cure 10 (34.48%) 0 0.008
Apparent effective 19 (65.52%) 22 (91.66%)
Effective 0 1 (4.17%)
Ineffective 0 1 (417%)
Breast aesthetic effect
Bad 0 0 0.020
Acceptable 0 3 (12.5%)
Good 6 (20.69%) 10 (41.67%)
Excellent 23 (79.31%) 11 (45.83%)

MWA, microwave ablation. A total of 53 participants were involved.

about 10 days without an obvious scar. The MWA com-
bined with incision and drainage group reported adverse
events such as fat liquefaction, local skin pain 1 week after
the operation, and new sinus. Local skin pain could be
recovered without special treatment. In a large range of
fat liquefaction, US-guided puncture and fluid extraction
were used. For the new sinus, fluid extraction and drain-
age were performed (Table 4).

Discussion
Currently, the etiology of NPM remains unknown,

and there is no gold standard for diagnosis or any stan-
dardized treatment plan [30]. The high recurrence rate,

6 Breast Care 2023;18:1-10
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Table 4. Clinical complications

MWA
(n=29)

Variable MWA combined p value
with incision and

drainage (n = 24)

Complications

No surgical complications 20 10 0.003
Skin thermal injury 0 0

Fat liquefaction 1 4

Local pain 1 week after 0 8

operation

New sinus 8 5

MWA, microwave ablation. A total of 53 participants were
involved.
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Fig. 5. Skin and ultrasonographic changes
in a 56-year-old woman who underwent
US-guided MWA for NPM in the right
breast. a Preoperative skin condition.
b Skin changes observed 45 days after
MWA. ¢ Ultrasonographic image showing
the preoperative focus (arrow). d Ultraso-
nographic image of the lesion area 45 days
after ablation (arrow).

Fig. 6. Skin and ultrasonographic changes
in a 30-year-old woman who underwent
US-guided MWA for NPM in the left
breast. a Skin condition before ablation.
b Skin changes 7 days after incision and
drainage. ¢ Ultrasonographic image show-
ing the preoperative focus (arrow). d Ultra-
sonographic image showing the lesion area
7 days after incision and drainage (arrow).

US-Guided MWA for NPM
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need for long-term drug treatment, associated trauma,
and incompleteness of surgical treatment cause consider-
able emotional and financial stress for patients [15].
Moreover, single or combined treatment is ineffective in
some patients, which results in considerable distress [23].
Anxiety aggravates NPM and increases the likelihood of
recurrence, creating a vicious cycle and having marked
adverse effects on the physical and mental health of pa-
tients [31].

Treatment of NPM by US-guided MW A directly inac-
tivates the protein in inflammatory lesions by applying a
high temperature and coagulates necrotic tissue. It has
the advantages of a short treatment time and a rapid effect
[32, 33]. US guidance is used to estimate the ablation
range. Combined with water isolation technology, this
technique can minimize damage to normal breast tissue.
Furthermore, US-guided MWA causes little trauma and
has a good cosmetic outcome. Therefore, this technique
has unique advantages over traditional open surgery and
allows more accurate monitoring for changes on internal
images of lesions during follow-up. If there is a possibil-
ity of recurrence, puncture treatment can be carried out
in a timely manner.

The US manifestations of NPM include a mixed mass
with a predominance of areas with irregular low echo-
genicity. As the disease progresses, the focus expands to
the surrounding breast tissue, internal areas of abnormal
echogenicity gradually expand, and its internal point-like
hyperechoic pressurization is movable and has a sense of
flow [10, 34]. After MWA, with increasing duration of
follow-up, the US manifestations of NPM lesions include
gradual narrowing of the hypoechoic area, an increase in
internal echoes, and no continuous increase in anechoic
or flowing punctate hyperechogenic foci. These observa-
tions confirm the effectiveness and feasibility of ablation
in NPM.

In our study, the patients treated with US-guided
MWA alone needed only one treatment session and can
be discharged after the operation on the same day. There
is no need for drugs and other treatment after the opera-
tion, and the obvious improvement rate can reach 100%.
Similar to the previous research reported by Zhou Y et al.
[35], the total effective rate is 98.1%. The focus range was
small, all of which were mass-like and local catheter dila-
tion. During postoperative follow-up, the maximum di-
ameter of the focus area became smaller over time, the
echo increased, and the skin returned to normal from
redness and swelling. Microscopic abscesses in some
breast tissues disappeared completely within about 15
days. In patients with NPM, the scope is not large, the
treatment time is short, the trauma is small, the medical
cost is low, damage to the normal breast tissue is avoided
to the greatest extent, and the cosmetic effect is very good.
The excellent rate and good rate can reach 100%. The
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complications in this group were mild and could be re-
covered without special treatment. For example, Lin L et
al. [33] showed a very good therapeutic effect when using
MWA combined with glucocorticoids to treat granulo-
matous mastitis, and the recurrence rate was 2%. In this
study, fully one-quarter of the patients in this group has
been followed up for 8 months, and no obvious recur-
rence was found. We will continue to keep tracking on all
the patients involved in this study to observe their final
recurrence rate.

Patients who underwent MWA combined with inci-
sion and drainage generally had extensive inflammation,
often affecting two or more quadrants, multiple abscesses
and fistulas, and large areas of skin redness and ulcer-
ation. Due to the large scope used, there is pus and exuda-
tion after high-temperature treatment, which can be dis-
charged over time by incision and drainage. After full pre-
operative evaluation, the treatment time is relatively long.
According to the amount of exudate, incision and drain-
age can be performed during the procedure or after a
week or two. In this study, the pus and exudation after
high-temperature treatment did not affect the healing of
the drainage incision. With the absorption of necrotic tis-
sue and the rapid discharge of pus and inflammatory ex-
udation, the recovery of the disease becomes accelerated,
and some breast surfaces have slight depressions. How-
ever, with the extension of follow-up time, the appear-
ance of the breast will gradually recover. Three months
after the operation, most patients (91.66%) showed sig-
nificant improvement, and ultrasonography showed that
the focus was reduced by more than 50%. Only two cases
had stable or enlarged lesions. Through continuous ob-
servation of US, the team speculated that the 2 patients
had a thicker fat layer and more fat liquefaction. The pa-
tient gradually recovered through puncture, fluid extrac-
tion, and drainage. The incidence of complications in this
group was higher than that in the MWA group, but the
patients recovered well through treatment.

During follow-up, we found that a small number of
patients with large lesions did not need incision and
drainage after ablation. After exploration and treatment,
the area in the mass with abnormal low echoes increased
rapidly, but the red and swollen skin slowly returned to
normal without exudate or pain. No increase in the non-
echogenic area or fistula formation was seen on US, and
the low echo area gradually decreased later. We speculate
that pus and exudate diffused into the surrounding breast
tissue after high-temperature treatment and were gradu-
ally absorbed without causing infection in normal breast
tissue.

The combination of MW A technology and surgical in-
cision and drainage solves the problems of frequent re-
currence, extensive trauma, and difficult healing after
treatment of NPM and affords the possibility of a short-
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term, highly efficient, minimally traumatic, and highly
curative treatment. In this study, there were no serious
complications during follow-up, which indicates that US-
guided MWA is a safe treatment for NPM.

This study has several limitations. First, MWA tech-
nology is fairly new and not fully understood by clinicians
or patients. Therefore, the number of study participants
was relatively small. Second, considering the high recur-
rence rate of NPM, the follow-up duration was short, and
alonger follow-up period is needed to evaluate the overall
efficacy of MWA in the treatment of NPM. Furthermore,
the mechanism of MW A needs further molecular and ge-
netic research. Our team is continuing to gather data on
the use of US-guided MWA in patients with NPM, with
an extension of follow-up and strengthening of the skills
of the team delivering this treatment.

In conclusion, the findings of this study show that US-
guided MW A leads to the disappearance of inflammatory
symptoms of NPM, resolution of erythema and ulcer-
ation, and improvement in US images with no evidence
of recurrence on clinical and US examinations for at least
3 months after the procedure. US-guided MWA has a
positive role in the treatment of NPM and is potentially
curative.
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