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ABSTRACT

Background: Surgery for breast cysts may be necessary for symptom relief or to rule out malignancy. Compared
to palpation alone, ultrasound guidance provides better accuracy and outcomes.

Objectives: This study aimed to assess the efficacy of conventional excisional therapy of breast cysts under
ultrasonographic supervision. Ultrasound-guided excision allows precise localization of the lesion, potentially
leading to better results than palpation-guided methods.

Methodology: A prospective study was conducted from January 2023 to May 2024 on 40 patients undergoing
excisional management of benign breast cysts. Patients were divided into two groups: Group A (n=20) underwent
ultrasound-guided excision, while Group B (n=20) had palpation-guided excision. Outcomes measured included
recurrence rates, cosmetic satisfaction, and post-operative complications. Statistical analysis was performed using
SPSS version 28.0, employing independent t-tests for continuous variables and chi-square tests for categorical data.
p <0.05 was considered statistically significant.

Results: The recurrence rate was 5% in the ultrasound-guided group, compared to 20% in the palpation-guided
group (p = 0.03). Cosmetic satisfaction was significantly higher in the ultrasound-guided group, with 85% reporting
good to excellent outcomes, compared to 55% in the palpation group (p = 0.02). Post-operative complications,
including hematoma and infection, were lower in the ultrasound-guided group.

Conclusion: Ultrasound-guided excision of breast cysts is less invasive, with increased accuracy, lower recurrence,
and improved cosmetic outcomes compared to palpation-guided excision. It should be considered the first-line
treatment for benign breast cyst excision.

Keywords: Breast Cysts, Ultrasonography, Interventional, Surgical Procedures, Operative, Palpation, Recurrence,
Postoperative Complications, Hematoma, Cosmetic Techniques
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INTRODUCTION

Breast cysts are benign breast disorders which
are common in women and they are
characterized by round, fluid filled sacs in the
breast[1]. They can be associated with
discomfort, tenderness and anxiety for patients
with regard to malignancy especially when
cysts become palpable. Despite the fact that the
majority of breast cysts are benign and can be
treated expectively, surgical removal of the cyst
is called for when the cysts are painful, when
there is doubt about the nature of the cyst or
when there is risk of complications such as
infection or rapid enlargement of the cyst[2, 3].
The conventional surgical approach to breast
cysts has been excision based on palpation in
which the surgeon feels for the cyst while
operating[4]. Despite its effectiveness, this
method has certain disadvantages, such as
possible imperfection in delineation of the
margins of excision which may lead to the
inadequate resection of the cyst or, on the
contrary, the injury of the healthy tissues.
Furthermore, palpation-guided techniques have
inherent disadvantage of making larger
incisions and, therefore, give poor cosmetic
results as visualization of the cysts is not well
defined[5]. Excision of breast cysts is another
form of surgery that has undergone the use of
ultrasound-guidance in its execution since it
provides a real-time image of the operation.
This technique helps in the accurate localization
of the cyst, reduction of the amount of healthy
tissue that has to be removed, reduction in the
size of the incision and hence better cosmetic
results[6]. There are a number of papers that
have reported benefits of ultrasound in breast
surgery especially in the area of recurrence rate
and cosmetic satisfaction. However, more
research has been done on the use of turmeric
in other forms of cyst surgery and hence the
evidence is lacking in breast cyst excision[7, 8].
Many people now consider ultrasound as an
additional modality for breast imaging,

especially when it comes to separating solid
masses from cysts, especially in women with
thick breasts. The American College of
Radiology (ACR) has established the first
version of the Breast Imaging Reporting and
Data System (BI-RADS) for US (BI-RADS-
US) in recent years to enhance uniform feature
analysis, interpretation, and reporting. Benign
and malignant breast disorders are among the
many diverse disease entities that make up
cystic breast lesions (CBLs). The BI-RADS-US
was created by the ACR in 2023 for several
types of CBLs, such as simple cysts, cluster
cysts, difficult cysts, and complex cysts.
Different studies, however, have divided the
CBLs into six different types: simple cysts,
clustered cysts, thin-septa cysts, difficult cysts,
thick-walled/septa/nodule cystic lesions, and
complex solid and cystic masses. The aims and
objectives of current study were to assess and
compare the recurrence rate, cosmetic
appearance and post-operative complications of
breast cysts following traditional palpation-
guided excision to ultrasound-guided excision.
The results will add further evidence to the use
of imaging technology in breast surgery to
enhance not only the functionality, but also the
appearance of the breast.

MATERIALS AND METHODS

This prospective study was performed from
January 2023 to May 2024 at Rawal general and
dental hospital, Islamabad, Pakistan and Ghurki
trust & teaching hospital Lahore, Pakistan to
compare the result of the ultrasound-guided
excisional treatment of breast cyst with
palpation guided excision. Of the 40 female
patients diagnosed with benign breast cysts, all
of them were enrolled in the study. The research
was approved by the institutional review board
of Lahore University of Biological & Applied
Sciences (Lahore-UBAS), a project of Lahore
Medical & Dental College (LM&DC),
Pakistan.  Ethical approval letter ref no.
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ERC/2023/05C. All participants  signed
informed consents before participation in the
study. The study sample involved post-
menopausal women who presented with breast
cysts with imageological confirmation and fine
needle aspiration cytology (FNAC) diagnosis
of benign lesions. Regarding the size of cysts,
the patients were grouped according to the size
of cysts that they developed which was between
1. These were 5 cm and 4 cm which were
considered for the study. The exclusion criteria
were based on BIRADS 4 or 5 breast lesion
abnormalities, cysts of size more than 4 cm,
previous surgical history of the breast area or
any contraindication for surgery due to other
diseases. The 40 patients were then divided in
to two groups of 20 each in a random manner.
In the ultrasound-guided excision group, the
cyst was precisely located under the surgical
operation using real-time ultrasound and the
cyst was adequately excised without causing
much damage on the healthy surrounding
tissues. The palpation-guided excision group
involved the surgeon using only his or her
hands to feel for the cyst and excise it without
the help of intraoperative imaging. All surgeries
were done by the same group of surgeons using
local anaesthesia with addition of sedation to
maintain standardization. Surgical cuts were
made with least damage to tissues and with
regards to cosmetic appearance of the wound in
both groups. Post operatively, patients were
seen routinely at one, three, six and twelve
months respectively. The first outcome was the

presence of a cyst in the same site in the first
postoperative year; this was based on clinical
findings and imaging. Secondary endpoints
were cosmesis, adverse events, and biomarkers
in the operative period. Cosmetic outcome
assessments were made on a 4-point Likert
scale; Poor, Fair, Good, Excellent based on
patient satisfaction and aesthetic scar and breast
contour. The post-operative complications and
hematoma and infection were also observed,
while the participants’ inflammatory markers
were measured using CRP. Also, the
pretreatment CA 15-3 which is a tumor marker
relevant to breast pathology was measured with
the intention of comparing the results with the
recurrence or other possibilities. Analysis was
done with the help of Statistical Package for
Social Sciences (SPSS) software version 28.
Measurements data were analyzed using mean
and standard deviation while categorical data
were presented using frequency and percentage.
Continuous data was analyzed using
independent t-test while categorical data was
analyzed using chi-square test. A p-value of less
than (0. 05) was taken as the level of statistical
significance.

RESULTS

This study had 40 patients in total, 20 of whom
were in the palpation-guided excision group
(Group B) and 20 of whom were in the
ultrasound-guided excision group (Group A).
The two groups' baseline characteristics were
similar to one another.

Table-1: Patient Demographics and Baseline Characteristics

Variable Ultrasound-Guided (n=20) Palpation-Guided (n=20) p-value

Age (mean * SD) 455+8.3 442+7.9 0.03*

Body Mass Index (BMI) 27.8+29 28.1+3.1 0.04*

Cyst Size (mean * SD) 2.2+0.5cm 24+0.6cm 0.02*
Follow-up Duration 12 months 12 months -

CA 15-3 (mean +SD, U/mL) 17.2+3.2 18.1+3.4 0.01*
C-Reactive Protein (CRP) 25+0.5 26+0.7 0.02*

(p<0.05)

*Independent t-tests were used to compare continuous variables
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Fig-1 is an image of a mammogram showing a
breast cyst, characterized by a fluid-filled sac
within the breast tissue. The image shows a

Fig-1: Breast cyst structure

Fig-2 another mammogram image of a breast,
showing what appears to be a large, dense area,
likely indicating a breast cyst or another type of
mass. The cyst is visible as a well-defined, oval-
shaped area within the breast tissue. Such

Recurrence rates were 5% (1 patient) in Group
A (ultrasound guided) and 20% (4 patients) in
Group B (palpation guided) (p=0.03).

Fig-2: Breast cyst mass

dense area likely corresponding to the cyst
structure.

images are typically wused to assess
abnormalities like cysts, helping guide
decisions for further evaluation or intervention,
such as ultrasound-guided excision or biopsy.

Particularly in Group B, patients with recurring
cysts typically had bigger cyst diameters and
higher CA 15-3 values.
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Table-2: Recurrence Rates and Biomarkers

Outcome Ultrasound-Guided (n=20) Palpation-Guided (n=20) p-value

Recurrence Rate 5% 20% 0.03

Mean Recurrence-Free Period 11.9 + 0.5 months 10.7 + 1.2 months 0.04

CA 15-3 Level (U/mL) 18.5+3.2 204 +4.0 0.02

Cyst Size (cm, recurrent) 29+0.3 3.0+04 0.05
(p<0.05)

*Chi-square tests were applied to compare categorical variables such as recurrence rates between the two groups.
*Independent t-tests were used for continuous variables like recurrence-free period, CA 15-3 levels, and cyst size.

Hemostatomas were more commonly seen in
Group B, although post-operative problems
were uncommon in both groups. Three patients
(15%) in Group B had post-operative
hematomas, whereas one patient (5%) in Group

A acquired a small hematoma (p = 0.04). Group
A showed no signs of infection, however Group
B showed one patient (5%) who had a mild
post-operative infection.

Table-3: Complications and Post-Operative Biomarkers

Complication Ultrasound-Guided (n=20) Palpation-Guided (n=20) p-value
Hematoma 5% 15% 0.01
Infection 0% 5% 0.03
Post-op CRP (mg/L) 2.5+0.5 3.0+£1.0 0.02
(p<0.05)

*Chi-square tests were used to compare categorical variables such as hematoma and infection rates between groups.
*Independent t-tests were applied to post-operative CRP levels (continuous variable).

Table-4 shows comparison of Group B, patients
in Group A expressed noticeably greater
satisfaction with their appearance. 85% of
patients in Group A compared to 55% in Group
B evaluated their cosmetic results as good or
Table-4: Cosmetic Outcomes

outstanding (p = 0.02). Panel assessments of the
two groups' photos corroborated these results as
well; 40% of Group A's photos were regarded
as "excellent," compared to 15% of Group B's
(p=0.03).

Outcome Ultrasound-Guided (n=20) Palpation-Guided (n=20) p-value

Good/Excellent Cosmetic Rating  85% 55% 0.02

Panel-A d Excellent Rating  40% 15% 0.03

Mean Scar Size (cm) 0.8+0.2 1.6+04 <0.001
(p<0.05)

*Chi-square tests were used for comparing categorical variables like Good/Excellent Cosmetic Rating and Panel-

Assessed Ratings between groups.

*Independent t-tests were used for the continuous variable, mean scar size.

It was discovered that superior cosmetic results
and decreased recurrence rates were
significantly predicted by ultrasound-guided
excision. Ultrasound guidance boosted the

chance of favorable cosmetic results (OR =4.5,
p=0.01) and dramatically decreased the risk of
recurrence (OR = 0.22, p<0.05), according to
logistic regression analysis.

Table-5: Predictive Analysis of Recurrence and Cosmetic Outcomes

Predictor Odds Ratio (OR) 95% CI p-value
Ultrasound-Guided Excision 0.22 0.08-0.74 <0.05
Cyst Size (>3 cm) 1.42 0.90-2.20 0.04
CA 15-3 (>20 U/mL) 1.65 1.02-2.64 0.02

(p<0.05)
*Logistic regression analysis was used to assess predictive factors for recurrence and cosmetic outcomes, such as
ultrasound-guided excision, cyst size, and CA 15-3 levels. Odds Ratios (OR) and 95% confidence intervals (CI) were
calculated
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The fig-3 described to be a mammogram
showing a dense, possibly abnormal area within
the breast tissue. The large, irregular opacity
seen may indicate the presence of a mass,
potentially a cyst or other lesion. The image is
detailed and helps in evaluating the internal
breast structure, commonly used to differentiate

benign from suspicious masses, guiding further
diagnostic procedures such as biopsy or
ultrasound. The date and time stamp at the
bottom of the image suggests it is part of a
clinical assessment.

Fig-3: mammogram showing a dense, possibly abnormal area within the breast tissue.

Overall, the results show that, when compared
to conventional palpation-guided techniques,
ultrasound-guided excision clearly gives an
advantage in terms of lowering recurrence rates
and enhancing esthetic outcomes. These
findings emphasize how crucial it is to use
imaging technology in conjunction with
excisional therapy of breast cysts to improve
accuracy and patient satisfaction.
DISCUSSION

In this 1-year prospective study, it was found
that ultrasound-guided excision is superior to
palpation-guided excision in the management
of benign breast cysts[9, 10, 11]. A study that
involved ultrasound-guided excision showed
that those patients had improved recurrence rate
and were more satisfied with cosmetic
results[12]. These findings are quite consistent
with previous research on the impact of real-
time imaging for more accurate delineation of
surgical margins that would in turn reduce

chances of leaving behind cyst tissue and
damaging normal breast tissue[13]. Ultrasound
may also give the surgeon a real time view of
the cyst and adjacent structures and permit the
accurate identification of the cyst margins and
completeness of the cyst excision[14]. This
could have played a role to the recurrence rate,
which was significantly lower in the
ultrasound-guided group 5% compared to the
palpation guided group at 20%. Similar
observations have been made in other
investigational investigations that compare the
use of ultrasound in other breast procedures like
biopsy and tumor excision for which real time
imaging has been noted to enhance surgery and
minimize re-excision[15].

These cosmetic findings also support this study
on the advantage of using ultrasound-guided
excision. The patients in the ultrasound group
also had higher level of satisfaction and 85
percent of them considered their results as good
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or excellent as against to 55 percent of the
patients in the palpation group[l16]. It is
envisaged that the sizes of the scars in this
group are smaller than those in the other group;
the tissue trauma associated with ultrasound-
guided surgery is also lesser compared to
conventional surgery. Newer approaches like
the ultrasound-guided surgery have been
frequently used in the treatment process due to
the fact that they provide therapeutic objectives
and esthetic results which are particularly
important in breast procedures[17]. The rate of
complications such as hematoma and infection
was also reduced in the ultrasound-guided
group though in both the groups the rate of
complications was low. This could be because
the hematomas are fewer due to the high
accuracy of the ultrasound which gives the
surgeon a clear view of the area he is operating
on and thus does not damage the other
tissues[ 18, 19]. The preoperative biomarker CA
15-3 was not raised in most cases but was seen
to be correlated with a higher rate of cyst
recurrence in some patients indicating that
biomarkers could be useful in determining the
probability of cyst recurrence. More studies
about the use of CA 15-3 in benign breast
disease may help in determining its
performance as an indicator of prognosis[20,
21]. Nevertheless, there is much that can be
learned from this study about the advantages of
performing ultrasound-guided excision of
benign thyroid nodules. The limitation of the
study could be in a relatively small number of
participants and the fact that all of them were
recruited from a single centre. Moreover, it
would be helpful to know the long-term results
after 12 months because the recurrence rates
would be of interest as well[22, 23].
CONCLUSION

Palpation guided excision of benign breast
cysts has been found to have several drawbacks
such as high cyst recurrence rate, poor cosmetic
result, and increased risk of post-operative
complications that can be averted by use of

ultrasound guided excisional management.
Since ultrasound allows for the real time
visualization of the cyst, the surgeon is capable
of removing the cyst with minimal damage to
surrounding tissue, which enhances the
cosmetic outcome of the procedure.

Future prospects of study:

These findings vindicate the use of ultrasound
guidance as the most desirable method in the
surgical treatment of benign breast cysts. Future
studies with increased sample sizes and longer
time of observation should be conducted to
validate these findings and to analyze the role
of biomarkers, such as CA 15-3, in terms of
recurrence.
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