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Abstract

Background: During pregnancy and lactation, the breast
changes due to different hormonal effects. These changes are
parenchymal & vascular which affects accurate radiol ogical
evaluation of breast lesions. Most breast lesions during preg-
nancy and lactation are benign in nature; however, malignancy
couldn’t be excluded.

Aimof Study: Our aim was to review ultrasound findings
of benign and malignant lesions common during pregnancy
and lactation and differentiate between them by ultrasound
and biopsy in suspected cases.

Patients and Methods: This was a prospective study
included 70 pregnant & lactating women with breast findings
on ultrasound. All women subjected to full history taking,
clinical examination, ultrasonography and pathological exam-
ination results for some cases. Lesions had been assessed
according to ultrasound BIRADS system as follows: (1)
BIRADS 2 lesions had been considered benign, large painful
cyst had been aspirated. (2) BIRADS 3 lesions had been
followed-up for 6 months: If they are stationary or resolved,
they had been considered benign lesions, If they show increased
in size or changed in appearance, they had been biopsied. (3)
BIRADS 4 and 5 lesions had been biopsied.

Results: Our study results revealed that one patient (1.4%)
had an accessory breast. 9 patients (12.9%) confirmed to have
galactoceles by aspiration from cystic lesions that contained
milky secretions. Two of the lactating women confirmed to
have lactational adenoma by histopathology. 30 patients
(42.8%) was diagnosed to have mastitis clinically & radiolog-
ically, 14 patients (20%) resolved after medical treatment, 15
patients (21.4%) complicated by abscess formation & treated
by surgical drainage & medical treatment, one patient (1.4%)
was diagnosed granulmatous mastitis by histopathology and
resolved after corticosteroids treatment. Two patients (2.9%)
were diagnosed to have fat necrosis that decreased in sizein
their follow-up. Also, 16 patients (21.5%) were suspected to
have benign lesions by US features, 6 patients (8.6%) were
diagnosed as fibrocystic disease, 6 patients (8.5%) had few
cystic lesions and diagnosed as simple cysts, 1 patient (1.4%)
was diagnosed as fibromatosis after surgical excision &
histopathological examination and 3 (4.3%) patients were
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diagnosed as fibroademonas after biopsy & stationary course
in their follow-up after 6 months. However, 10 patients
(13.13%) were suspected to have malignant lesions by US
features, 9 patients (12.9%) was invasive ductal carcinoma
and one patient (1.4%) was mucinous carcinoma after surgical
excision and histopathology. The present study showed that
regarding validity of USin the diagnosis of benign and
malignant lesions; the sensitivity was 100%. The specificity
was 98.3%. PPV was 90.9% and NPV was 100%. AUC was
0.99 or 99%.

Conclusion: Substantial physiological changes during
pregnancy and lactation make it challenging to evaluate
patients presenting with a breast problem. Most findingsin
pregnant and |actating patients are benign. Ultrasound is the
first-line imaging modality for all pregnant women and for
|actating women less than 30 years of age and for guiding
interventional breast procedures.

Key Words: Sonography — Pregnancy — Lactation — Breast
lesions.

Introduction

DURING pregnancy and lactation the breast chang-
es due to different hormonal effects. These changes
are parenchymal & vascular which affects accurate
radiological evaluation of breast lesions. Most
breast lesions during pregnancy and lactation are
benign in nature; however, malignancy couldn’t
be excluded, in this study we try to reach the most
accurate differential diagnosis of breast lesions
discovered at pregnant & lactating women [1].

Serum estrogen, progesterone, and prolactin
levels are responsible for the physiologic changes
during pregnancy and lactation. High estrogen
levels resultsin increasing breast size by stimulating
growth of ducts, lobules & stroma. Progesterone
is responsible for providing secretory capability
to alveolar cdlls [2].

The breast become clinically enlarged, nodular
& firm which affects both clinical & radiological
diagnosis. These changes will continue until 3
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months after stopping breast feeding. So that, it's
recommended to do clinical breast examination at
first obstetric visit [2].

Asfor therole of radiology, Ultrasonography
isthe first method of choice for breast evaluation
during pregnancy and lactation. It can be done at
any time since it does not have ionizing radiation
or require the use of contrast, and has high sensi-
tivity for the diagnosis of breast lesions [3].

On ultrasound, the non-fatty fibroglandular
component of the breast parenchyma.is enlarged
and demonstrates diffuse hypoechogenicity in the
first trimester. In the second and third trimesters,
physiological changes accompanied by [obular
proliferation may cause an increase in the echo-
genicity of the fibroglandular parenchyma. At the
end of pregnancy, hypoechoic tubular structures
corresponding to ducts with colostrum are formed.
During lactation, the ducts become hyperechogenic
because they consider milk, with a predominance
of diffuse hyperechogenicity. A prominent ductal
system and increased vascularity are observed [3].

Both fine-needle aspiration biopsy (FNAB) and
large core needle biopsy can be performed during
pregnancy & lactation from suspicious lesions
(BIRAD$A & 5 lesions) by imaging. Follow-up of
benign lesions (BIRADS 3) is done by imaging
(4]

Aim of the work:

Our aimisto review review ultrasound findings
of benign and malignant lesions common during
pregnancy and lactation. To differentiate between
them by ultrasound and biopsy in suspected cases.

Patients and Methods
Type of study: Prospective cohort study.

Sudy setting: This study carried out at Radiol-
ogy Department of Ain Shams University, Sohag
Teaching Hospital and Oncology Institute during
the period from January 2021 till November 2021.

Study population: The current study involved
pregnant & lactating women with breast findings
on ultrasound.

Inclusion criteria:

All pregnant and lactating patients with clinical
suspicion of breast lesion are evaluated ultrasono-

graphically.
Exclusion criteria;

- Nonpregnant and nonlactating patients are ex-
cluded.

- Known primary malignancy.

- Postoperative patients are excluded from the
study.

- Patients not willing to be part of study are ex-
cluded.

Sample size:

Using Epi Info 7 program for sample size cal-
culation by convenience sample, assuming preve-
lance rate of breast masses of 50% among studied
breast lesions, setting margin of error at 10%,
sample size of 70 women, with breast lesions will
be needed for 90% confidence level.

Ethical considerations:

The whole procedures are explained in details
to the patients and they should receive detailed
written information which explains the entire pro-
cedure and any possible risks that may happen,
thisis caled the Informed consent. The Informed
consent is signed by the patient. The collected data
will be used in research purposes only; the study
protocol will be presented to and approved by the
ethical committee of scientific research Faculty of
Medicine Ain Shams University.

Sudy tools:

- Full history taking: Including age, sex, family
history, past history of breast lesions and presence
of any symptoms.

- Clinical examination: To assess and validate all
pal pable masses.

- Bilateral breast ultrasound is performed.
- Pathological examination results for some cases.

Study procedures:

Lesions had been assessed according to ultra-
sound BIRADS system as follows:

1- BIRADS 2 lesions had been considered benign,
large painful cyst will be aspirated.

2- BIRADS 3 lesions had been followed-up for 6
months: If they are stationary or resolved, they
had been considered benign lesions, if they
show increased in size or changed in appearance,
they had been biopsied.

3- BIRADS 4 and 5 lesions had been biopsied.

1- Ultrasonography:
The US examinations were performed using

LOGIQ P7 and LOGIQ P9 equipment with high-
resolution linear transducers L6-12.
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2- Ultra-sound guided biopsy:

A- Fine needle aspiration biopsy (FNA): FNA was
indicated for breast cytology that are large,
symptomatic or have turbid fluid.

B- Tru-cut tissue biopsy: This had been done for
BIRADS 4 & 5 lesions as regarding the criteria
by BIRADS ultrasound classification.

Satistical analysis:

Data was analyzed using SPSS version 22 (Sta-
tistical Software package version 22). Descriptive
analysis was performed. Quantitative datawas
represented as mean, standard deviation, median
and range. When the data was normally distributed
independent t-test was used to compare between
two groups. Qualitative Data are reported as fre-
quencies and percentages. Fisher Exact test was
used to compare between two categorical groups.
Sensgitivity, specificity, and negative and positive

Table (2): Summary stetistics of clinical and radiological
parameters of studied cases (n=70).
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predictive values were determined by using con-
tingency tables. Graphs were produced by using
Excel or SPSS version 22. p-value was considered
significant if it was less than 0.05.

Results

There was significant difference between benign
and malignant groups of in age as p-value=0.04.

Table (1): Characteristics data of studied women (n=70).

Demographic data Summary statistics

Agelyears:
Mean * SD 30.8+5.6
Median (range) 30.5 (20-40)
Child bearing women:
Pregnant 21 (30%)
Lactating 49 (70%)

Table (3): Summary statistics of histopathological diagnosis
of studied cases (n=70).

Clinical and radiological parameters Summary statistics

Lesion category:

Benign 60 (85.7%)

Malignant 10 (14.3%)
U/S morphology of diseases:

Nolesion 14 (20%)

Lesion 56 (80%)

U/S morphology of lesions:

Collection 16 (28.6%)

Cyst 17 €30.4%)

Mass 23 (41 %)
Associated interstitial edema:

Absence 43 (61.4%)

Presence 27 (38.6%)

Associated echogenic edematous

fat lobules:
Absence 34 (48.6%)
Presence 36 (51.4%)
Associated thickened skin:
Absence 44 (62.9%)
Presence 26 (37.1%)
Associated lymph node
enlargement:
Absence 20 (28.6%)
Reactive 47 (67.1%)
Suspicious 3 (4.3%)
BIRADs:
BIRADs-2 31 (44.3%)
BIRADs-3 29 (41.4%)
BIRADs-4 7(10%)
BIRADs-5 3(4.3%)

. . Summary
Diagnosis statistics
Congenital anomaly:

Acessory breast 1 (1.4%)
Lactational lesions:

Galactocele 9 (12.9%)

Lactational adenoma 2 (2.9%)
Inflammatory lesions:

Mastitis 14 (20%)

Abscess 15 (21.4%)

Granulomatous mastitis 1 (1.4%)

Fat necrosis 2 (2.9%)
Benign proliferative lesions:

Fibrocystic disease 6 (8.6%)

Fibromatosis 1 (1.4%)

Fibroadenoma 3 (4.3%)

Sebacous cyst 1 (1.4%)

Other cysts 5 (7.1%)
In-situ and malignant lesions:

IDC 9 (12.9%)

M ucinous carcinaoma 1 (1.4%)
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Table (4): Distribution of histopathological diagnosis of studied women regarding follow-up.

Follow-up

Diagnosis Summary statistics
Congenital anomaly:

Acessory breast 1 (1.4%)
Lactational lesions:

Galactocele 9 (12.9%)

Lactational adenoma 2 (2.9%)
Inflammatory lesions:

Mastitis 14 (20%)

Abscess 15 (21.4%)

Granulomatous mastitis 1 (1.4%)

Fat necrosis 2 (2.9%)
Benign proliferative lesions:

Fibrocystic disease 6 (8.6%)

Fibromatosis 1 (1.4%)

Fibroadenoma 3 (4.3%)

Sebacous cyst 1 (1.4%)

Other cysts 5 (7.1%)
In-situ and malignant lesions:

IDC 9 (12.9%)

M ucinous carcinaoma 1 (1.4%)

No follow-up needed

Milky fluid aspiration then resolved
Histopathology and stationary appearance after 6 month

Resolved

Resolved after drainageand TTT

Histopathology and then resolved in her follow-up after TTT
Resolved by the time

Follow-up in cases of +ve family history in screening program
Surgical removal

Histopathology and stationary appearance after 6 month

No follow-up needed

No follow-up needed

Histopahology and surgical removal and her routine follow-up
Histopahology and surgical removal and her routine follow-up

Table (5): Comparison between benign and malignant groups
regarding age (no=70).

Table (6): Comparison between benign and malignant groups
regarding the defined border of mass.

Lesion type
Cases -
Parameters no  Benign Malignant \,5 ue
(n=59) (n=11)
Agelyears:
Mean + SD 70 30.25+5.2 34.1+6.7 0.04*
Median (range) 30(23-40) 36.5(20-40)

Histopathology results

Cases -
U/S results (no)  Malignant  Benign \,5 ue
leions lesions
Well defined 26 0 26
I11-defined 11 10 1 <0.0001 *
Total 37 10 27

Independent t-test was used for parametric continuous data.
* = Significant.

Table (7): Validity of USin the diagnosis of benign and
malignant lesions.

Fisher Exact test was used for categorical data.
* = Significant.

Table (8): Sengitivity, specificity and accuracy of U/S ma-
noeuvre in diagnosis of benign and malignant

lesions.
Histopathol ogy results
Total Parameters Diagnosis of US
U/S resuilts Malignant  Benign
leions lesions Sensitivity 100%

Specificity 98.3%
Positive results (malignant) 10 1 1 PPV (Positive predictive value) 90.9%
Negative results (benign) 0 59 59 NPV (Negative predictive value) 100%

AUC (area under curve) 0.99 or 99%
Total 10 60 70 p-value <0.0001 *
Case (1): Ultrasound findings:

Clinical background:

A 25 year old lactating female patient, presented
with left breast lump 4 days ago.

Left breast showed well defined oval cystic
lesion measuring about 24 x 10mm located at outer
lower quadrant corresponding to 4 O’ clock with



Sahar M. Elfiky, et al.

mixed ecchogenicity, the hyperecchoic content
settle at dependent region. Picture suggestive of
galactocele (Fig. 1).

BIRADS 2:

Fig. (1): Well defined oval cystic lesion with mixed eccho-
genicity. Lactating female (Galactocele). US guided
aspiration reveal ed whitish milky secretions.
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Case (4):
Clinical background:

A 34 year old lactating Female patient, presented
with right breast lump few months ago.

Ultrasound findings:

Right breast showed macrol obulated hypoec-
choic with angular margins measuring about 2.5
x 1lcm seen at 6 o'clock deeply located away from
nipple by 4cm. Picture suggestive of suspicious
breast mass Fig. (2C).

BIRADS 4:

Mamographic findings:

Speculated hyperdense lesion seen at lower
central at right breast (Fig. 2A,B).

Fig. (2A,B): Spiculated hyper dense lesion seen at lower central of right breast.

Fig. (2C): Macrolobulated hypoecchoic mass lesion with
angular margins. U/S guided core needle biopsy
revealed mucoid carcinoma.

Case (9):
Clinical background:

A 30 year old pregnant female patient, presented
with palpable left breast lump.

Ultrasound findings:

Palpable lesion seen at 6 o'clock, superficially
located at subcutaneous tissue, well defined, oval
shaped anechoic cystic lesion measuring about
10x5mm. Picture suggestive of sebaceous cyst

(Fig. 3).
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BIRADS 2:

Fig. (3): Well defined anechoic oval superficial cystic lesion
(sebeaceous cyst). Pregnant female.

Case (10):
Clinical background:

A 38 year old pregnant female patient, presented
with bilateral mastalgiafor 1 month ago.

Ultrasound findings:

Multiple cystic lesion of variable size largest
one measuring about 14mm, smooth wall, clear
content seen scattered at breast tissue. Picture
suggestive of fibrocystic changes (Fig. 4).

BIRADSII:

The same picture by sonography follow-up
after 1 year.

Fig. (4): Multiple cystic lesion with thin wall and clear content.
pregnant female (fibrocystic changes).

Discussion

Radiological evaluation varies depending upon
the age of the woman, her pregnancy and lactational
status. Subsequent to a clinical history and thorough
physical examination, patients are frequently im-

aged to determine whether there is an underlying
abnormality to account for the patient’s symptoms.
For pregnant and lactating women under the age
of 30 years, ultrasound is the initial imaging test
of choice given the lack of radiation exposure.
Mammogram could be considered in these patients
if ultrasound is negative or it reveals indeterminate,
suspicious or no findings [5].

L actating women over 30 years of age are
typically imaged using both mammography and
ultrasound. In an effort to reduce the overall breast
density, lactating patients are encouraged to express
milk immediately prior to imaging. In a pregnant
patient, mammography should be performed, if
ultrasound reveals a suspicious finding or if biopsy
of asolid lesion reveals malignancy. A complete
evaluation of a pregnant patient with alump should
not be delayed until after delivery, because of fear
of radiation [6].

The imaging appearance on ultrasound is vari-
able depending upon the duration of pregnancy
and/or lactating state. An overall diffuse increase
in breast density accompanied by breast enlarge-
ment is commonly seen on mammography. Given
increased density of the breast the sensitivity of
mammography is low (30% for dense breast com-
pared with 80% for fatty breast), and cancer detec-
tion may be somewhat difficult. According to one
study evaluated patients with fal se-negative mam-
mograms and symptomatic cancer, and found that
78% of the mammographically occult lesions were
in women with heterogeneously or extremely dense
tissue. The imaging features of breast cancer on
the mammogram are identical to those seen in
nonpregnant women [2].

These are speculated or irregular masses, pleo-
morphic linear branching or grouped microcalcifi-
cations, focal asymmetries and architectural dis-
tortion. Detection is sometimes difficult as the
overlying dense tissue may obscure the findings
[".

On ultrasonography, during pregnancy, the
breast shows diffuse hypoechogenicity with fibro-
glandular enlargement and increased vascularity.
In lactating women, the breast shows diffuse hy-
perechogenicity with a prominent ductal system
and increased vascularity. Ultrasonography is the
best imaging modality to evaluate breast lesions
during pregnancy and lactation, asit is sensitive
and confers no radiation exposure. According to
the ACR Appropriateness Criteria, pregnant woman
with pal pable masses or pathological nipple dis-
charge should beinitially evaluated by ultrasonog-
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raphy in order to characterize the features of the
lesion and plan proper management [g] .

The main aim of this study wasto review ultra-
sound findings of benign and malignant lesions
common during pregnancy and lactation and to
differentiate between them by ultrasound and bi-
opsy in suspected cases.

This prospective study was conducted at Radi-
ology Department of Ain Shams University, Sohag
Teaching Hospital and Oncology Institute including
70 Pregnant & lactating women with breast findings
on ultrasound. The duration of the study ranged
from 6-12 months.

The main results of this study were as following:

Asregard demographic data; The study was
carried on 70 women. The mean * SD for patient’s
age was 30.815.6 years old. 30% were pregnant
and 70% were lactating.

In the same line, a study of Robbinset al., [9]
carried out on 126 patients, 32 (26%) were pregnant
and 81 (64%) were lactating. Their study reported
that participants age ranged from 19 to 47 years
and mean of age was 32.3 years.

Also, inthe study of Haliloglu et a. [10], they
included 77 actively breastfeeding patients who
underwent breast US. The mean age of the patients
was 31.6 years (range 20-46 years).

Pregnancy-associated breast cancer occurs with
afreguency of onein 3,000-10,000 pregnancies,
accounting for 1-3% all breast cancers. It is not
infrequent for women to present to their physicians
with a breast problem during pregnancy or within
1 year of delivery. Changes occurring in the breast
during these physiological states make clinical and
radiological evaluation of these patients challeng-
ing. Improving understanding of varied breast
problems and their imaging appearance on multiple
modalitiesis essential to ensure optimal manage-
ment of these patients [5].

In the first and second trimester, thereis pro-
liferation and differentiation of the lobules, alveoli
and lactiferous ducts, the alveolar epithelium be-
comes secretory. With rising serum prolactin during
the third trimester, the milk-producing cells con-
tinue to differentiate and colostrum eventualy fills
the alveoli and milk ducts prior to delivery. These
proliferative changes result in bilateral breast
enlargement and increased overall density of the
breast tissue on imaging. Following delivery, the
lactogenic effect of prolactin results in a substantial
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increase in milk production. All of these physio-
logical changes directly impact the imaging ap-
pearance of the breast on mammography, ultrasound
and magnetic resonance imaging (MRI) thereby
complicating evaluation of pregnant and/or |actating
patients, presenting with a breast problem [6].

The present study showed that as regard clinical
and radiological parameters of studied cases; 60
(85.7%) patients were Benign and 10 (14.3 %)
patients were malignant. (80%) of cases had lesion
on U/S, their morphology was as the following;
(41%) of them were masses, (30.4%) were cysts
and (28.6%) were collection. (38.6%) had Associ-
ated Interstitial edema. (51.4%) had Associated
echogenic edematous fat lobules. (37.1%) had
Associated thickened skin. (67.1%) had reactive
Associated lymph node enlargement.

Our results were supported by study of Haliloglu
et a. [10] revealed that of the 77 patients, 28 (36%)
had normal US imaging findings with lactational
changes in the breast parenchyma (BI-RADS 1).
The majority of breast masses detected during
lactation are benign. Simple or complicated cysts
were seen in 16 (20.8%) patients, among which
only 1 lesion showed an increase in size compared
to the pre-pregnancy US. 4 (5.2%) patients had
stable fibroadenomas. 6 (7.8%) patients had US
imaging findings suggestive of mastitis, 5 (6.5%)
patients had galactoceles, 1 patient had an abscess,
and 1 patient had unilateral hypertrophy without
any accompanying lesion (BI-RADS 2).

Many breastfeeding women experience breast
symptoms including pain, tenderness, firmness,
and palpable lumps. Thanks to the increasing breast
cancer awareness, these patients are usually referred
for further examination. The lactating breast is
under the influence of circulating hormones which
lead to glandular proliferation, ductal dilatation,
and stromal involution. Hence, the physical exam-
ination of the lactating breasts is difficult, and
radiologic evaluation is usually necessary. It has
been suggested that, regardless of the lactational
or gestational status, for symptomatic women
younger than 30 years of age, US should be the
first-line imaging and mammography should be
saved for patients with indeterminate or suspicious
lesions on US scans. USis quite successful in
demonstrating true masses as well as normal breast
parenchyma which may show pal pable nodularity
during lactation. When necessary, mammography
can be performed just after breastfeeding to avoid
highdensity parenchyma related to retained milk
products [11].
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Our study revealed that one patient (1.4%) had
an accessory breast. 9 patients (12.9%) confirmed
to have galactocel es by aspiration from cystic
lesions that contained milky secretions. Two of the
lactating women confirmed to have lactational
adenoma by histopathology. 30 patients (42.8%)
was diagnosed to have magtitis clinically & radio-
logically, 14 patients (20%) resolved after medical
treatment, 15 patients (21.4%) complicated by
abscess formation & treated by surgical drainage
& medical treatment, one patient (1.4%) was diag-
nosed granulmatous mastitis by histopathol ogy
and resolved after corticosteroids treatment. Two
patients (2.9%) were diagnosed to have fat necrosis
that decreased in size in their follow-up. Also, 16
patients (21.5%) were suspected to have benign
lesions by US features, 6 patients (8.6%) were
diagnosed as fibrocystic disease, 6 patients (8.5%)
had few cystic lesions and diagnosed as simple
cysts, 1 patient (1.4%) was diagnosed as fibroma-
tosis after surgical excision & histopathological
examination and 3 (4.3%) patients were diagnosed
as fibroademonas after biopsy & stationary course
in their follow-up after 6 months. However, 10
patients (13.13%) were suspected to have malignant
lesions by US features, 9 patients (12.9%) was
invasive ductal carcinoma and one patient (1.4%)
was mucinous carcinoma after surgical excision
and histopathology.

Our results were supported by study of Son et
al., [12] asthey reveded that galactocele isthe
most commonly found breast lesion during lactation
(24.19%)).

In the study of Samad & Phatak, [13], twenty
patients clinically suspected to have fibroadenoma
came out to be the same in conventional ultrasound
and elastographically. Clinically diagnosed galac-
tocelesin 20 patients were found out to be galac-
tocele in 14 patients and duct ectasiain 2 patients
sonoelastographically. Out of 8 patients, clinically
diagnosed to have mastitis, 4 found out to be non-
suppurative mastitis and 4 patients diagnosed to
have breast abscess using conventional ultrasound
and 6 patients diagnosed to have non suppurative
mastitis and 2 patients diagnosed to have breast
abscess. Clinically, 11 patients suspected to have
abscess, out of which by conventional ultrasound,
diagnosed to have abscessin 9 patients and mastitis
in 2 patients while sono-elastographically diagnosed
to have breast abscess in 10 patients and abscess
in 1 patient. In their study, only 1 lactating patient
was diagnosed to have carcinoma breast and 61
patients were having benign conditions.

According to Robbins et al. [9, twenty-two
(85%) of the 26 surgical or core biopsies were

benign, including lactational changesin eight (36%)
cases, fibroadenomain seven (32%) cases, fibro-
cystic changesin three (14%) cases, inflammation
or infection in two (9%) cases, and other in two
(9%) cases. Four (15%) of the 26 biopsy specimens
were malignant.

Lactating breast parenchyma shows diffuse
hyperechogenicity, dilated ducts, and increased
vascularity on US scans. The sonographic appear-
ance of cysts and fibroadenomasis similar to that
seen in non-lactating patients, which iswidely
known. Galactoceles are the most common palpable
masses in lactating patients. These are cystic masses
with posterior acoustic shadowing and variable
internal echonicity depending on their fat, protein,
and water content, but vascularity should never be
present within a galactocele. Lactating adenomas
are fibroadenomarlike masses on US scan; however,
microlobulations are more frequent and hypervas-
cularity is usually seen on Doppler US. Lactating
adenomas may increase in size during lactation.
Spontaneous regression of the mass after cessation
of lactation can be another diagnostic criterion,
although some lesions may not resolve and surgical
excision may be necessary. L actating adenomas
also differ from fibroadenomas with their unique
histologic features. US-guided biopsy is usually
encouraged despite the benign US features [14].

Patients with puerperal mastitis usually present
with edema and erythema of the breast with pain,
tenderness, and fever. It isaclinical diagnosis, and
US should be saved for patients with poor response
to antibiotic therapy or if an abscess is suspected.
US features of mastitis can be limited to skin
thickening and parenchymal edema, but sometimes
mass-like hypoechoic lesions with indistinct borders
and peripheral hypervascularity can be seen. These
lesions may appear stiff on elastography studies
mimicking malignancy. Nevertheless, a mature
abscess, which is usually seen as athick-walled
hypoechoic mass with posterior acoustic enhance-
ment and some degree of internal echogenicity,
would show a soft center and a stiff thick outer
rim on elastography. Aswell as being a useful
diagnostic tool for breast abscess, US also provides
apractical guide for catheter drainage, whichisa
safe, well-tolerated, and cost-effective treatment
procedure allowing patients to continue breastfeed-
ing. Granulomatous mastitis is another challenging
diagnosis occurring during or shortly after lactation.
US features of granulomatous mastitisinclude an
ill-defined, hypoechoic, heterogenous mass with
internal tubular structures, which may extend out-
side the mass [15].
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Pregnancy-associated breast cancer is defined
as breast cancer diagnosed during pregnancy or in
the first postpartum year. The average age of the
patientsis 32-38 years. It isarare but important
diagnosis, and USis highly sensitive in the detec-
tion of these malignant lesions. Patients with per-
sisting pal pable masses should undergo US imag-
ing, and in the case of any suspicious finding,
further evaluation with US-guided biopsy should
be performed to avoid adelay in diagnosis. Preg-
nancy-associated breast cancer usually presents
with a palpable mass that islarger and in amore
advanced stage than those seen in non-pregnant or
non-lactating patients. It has been reported that
the frequency is approximately 1 in 3,000 pregnan-
cies, but due to the increasing trend for women to
delay motherhood, the frequency of this cancer
will probably increase in the next years [16].

In the study in our hands, there was significant
difference between benign and malignant groups
of asregard age.

Our results were in agreement with study of
Tiradaet al., [17] asthey reported that who have
reported significantly older age among the malig-
nant breast lesions compared with the benign group.

Also, in the study of Deepak et al. [1g], 19
patients were breast lesions occurred in the age
group of 40-60 years, 6 were younger than 40 years
and 14 were between 61-70 years. Most of the
patients with benign (37.31%) according to BI-
RADS assessment were within the age range of
40-49 years. Thisfinding isin agreement with the
results of Baker et ., [19] where they found patients
with malignancy to be from the 4 th decade of life.

Also, Saunderset al., [20] demonstrated that in
the young age group 73% had fibroadenoma. These
results may be explained by differences in ethnicity
in these studies. In Deepak et al., [18] study 9
patients of benign lesions were fibrocystic changes
which was comparable to the result of Litton et
al., [21] who reported 14%. Four patients had mas-
titis and most of them were above 30 years old.
Thisincidence was lower compared to the other
studies except for Kang et a., [22] who noted
mastitisin only 2.5% of their patients.

The present study showed that regarding validity
of USin the diagnosis of benign and malignant
lesions; the sensitivity was 100%. The specificity
was 98.3%. PPV was 90.9% and NPV was 100%.
AUC was 0.99 or 99%.

Our results werein line with study of Haliloglu
et a., [10] asthey reported that the sensitivity of
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USinthe diagnosis of pregnancy-associated breast
cancer is reported to be between 93 and 100% with
anegative predictive value of 100%.

Similarly, Chung et al., [23] demonstrated that
targeted US demonstrated a sensitivity and specif-
icity of five of five (100%; 95% confidence interval
[CI]: 48%, 100%) and 114 of 162 (70%; 95% CI:
63%, 77%), respectively.

Conclusion:

Substantial physiological changes during preg-
nancy and lactation make it challenging to evaluate
patients presenting with a breast problem. Most
findings in pregnant and lactating patients are
benign. Ultrasound is the first-line imaging modal -
ity for all pregnant women and for lactating women
less than 30 years of age and for guiding interven-
tional breast procedures.

Refer ences

1- LEE SE and BAE YK.: Breast lesions during pregnancy
and lactation: A pictorial essay. Ultrasonography, 39 (3):
298-310, 2020.

2- VASHI R, HOOLEY R.,BUTLERR,, et a.: Breast
imaging of the pregnant and lactating patient: Physiologic
changes and common benign entities. AJR Am. J. Roent-
genol., 200: 329-336, 2013.

3- PARKERS., SAETTELE M., MORGAN M., STEIN M.
and WINKLER N.: Spectrum of pregnancy-and lactation-
related benign breast findings. Current problemsin diag-
nostic radiology, 46 (6): 432-440, 2017.

4- ROSASC.H.D.S, GOESA.C.D.A,, SALTAOL.M,,
TANAKA A. M.D.S, MARQUESE.F. and BITEN-
COURT A.G.V.: Pregnancy-lactation cycle: How to use
imaging methods for breast evaluation. Radiologia Bra-
sileira, 53 (6): 405-412, 2020.

5- TEBERIAN I, BHIMANI C,, SCIOTTO M., WILKES
A. and GERMAINE P.: Breast massesin pregnancy and
lactation. J. Am. Osteopath. Coll. Radiol., 8 (8): 5-16,
2019.

6- NASELLI N., TAMBURRANO C., MIGLIO L., MINEO
G. and ALFANO D.D.F.: Palpable breast massesin preg-
nancy and lactation: A challenging scenario for radiolo-
gists. European Congress of Radiology-ECR, 2020.

7- ZUBORP., KUBATKA P., KAPUSTOVA |., MILOSEVA
L., DANKOVA Z., GONDOVA A. and DANKO J.: Cur-
rent approachesin the clinical management of pregnancy-
associated breast cancer-pros and cons. EPMA Journal,
9 (3): 257-270, 2018.

8- SLANETZ P.J, MOY L., BARON P., DIDWANIA A.D.,
HELLER S. L., HOLBROOK A.l. and NEWELL M.S.:
ACR Appropriateness Criteria® breast imaging of pregnant
and lactating women. Journal of the American College
of Radiology, 15 (11): S263-S275, 2018.

9- ROBBINSJ., JEFFRIES D., ROUBIDOUX M. and
HELVIE M.: Accuracy of diagnostic mammography and
breast ultrasound during pregnancy and lactation. Amer-
ican Journal of Roentgenology, 196 (3): 716-722, 2011.



994 Role of Sonography during Pregnancy & Lactation in Diagnosis of Breast Lesions

10- HALILOGLU N., USTUNER E. and OZKAVUKCU E.:
Breast Ultrasound during Lactation: Benign and Malignant
Lesions. Breast Care, 14 (1): 30-34, 2019.

11- CANOY JM., MITCHELL G.S,,UNOLD D.,eta.: A
radiologic review of common breast disorders in pregnancy
and the perinatal period. Semin Ultrasound CT MR, 33:
78-85, 2012.

12- SON E.J,, OH K K. and KIM E.K.: Pregnancy-associated
breast disease: Radiologic features and diagnostic dilem-
mas. Yonsei Medical Journal, 47 (1): 34-42, 2006.

13- SAMAD SA. and PHATAK S.V.: Role of ultrasonography
and elastography of pal pable breast masses in pregnancy
and lactation with clinical correlation. Journal of Datta
Meghe Institute of Medical Sciences University, 15 (4):
539, 2020.

14-HOLANDA A.A.R.D., GONCALVESA.K.D.S., MEDEI-
ROSR.D.D., OLIVEIRA A.M.G.D. and MARANHAO
T.M.D.O.: Ultrasound findings of the physiological chang-
es and most common breast diseases during pregnancy
and lactation. Radiologia Brasileira, 49: 389-396, 2016.

15-FREEMAN C.M., XIA B.T., WILSON G.C., LEWISJD.,
KHAN S,, LEE S.J. and SHAUGHNESSY E.A.: Idiopathic
granulomatous mastitis: A diagnostic and therapeutic
challenge. The American Journal of Surgery, 214 (4):
701-706, 2017.

16-KAKOULIDISI., SKAGIASL. and POLITI E.: Pregnancy
associated breast cancer (PABC): Aspectsin diagnosis.
Breast Disease, 35 (3): 157-166, 2015.

17- TIRADA N., DREIZIN D., KHATI N.J., AKIN E.A. and
ZEMAN R.K.: Imaging pregnant and lactating patients.
Radiographics, 35: 1751, 2015.

18- DEEPAK K.S., BHARAT M.P. and LD N.K.: Evaluation
of breast lesion by ultrasonography during pregnancy and
lactating women. International Journal of Health and
Clinical Research, 3 (12): 84-89, 2020.

19- BAKER T.P., LENERT J.T., PARKER J, KEMPB.,
KUSHWAHA A., EVANS G. and HUNT K.K.: Lactating
adenoma: A diagnosis of exclusion. Breast J., 7 (5): 354-
357, 2001.

20- SAUNDERSC., TAYLORD. and IVES A.: Therole of
breast imaging during pregnancy and lactation in the
diagnosis of breast malignancy. Radiographer, 59 (4):
119-123, 2012.

21- LITTON JK., THERIAULT R.L. and GONZALEZ-
ANGULO A.M.: Breast cancer diagnosis during pregnan-
cy. Womens Health (Lond Engl)., 5 (3): 243-249, 2009.

22- KANG Y.D. and KIM Y .M.: Comparison of needle aspi-
ration and vacuumassisted biopsy in the ultrasound-guided
drainage of lactational breast abscesses. Ultrasonography,
35: 148-152, 2016.

23- CHUNG M., HAYWARD JH., WOODARD G.A., KNO-
BEL A., GREENWOOD H.I., RAY K.M.and LEEA.Y .:
US as the primary imaging modality in the evaluation of
palpable breast masses in breastfeeding women, including
those of advanced maternal age. Radiology, 297 (2): 316-
324, 2020.



Sahar M. Elfiky, et al. 995

Aald g Jesdl LA Aligun (a9l AalW 59
LY uab.ﬁ‘ TE S AP

pasfill e 35 Los ile gy ite o2 ol puiil] 03a Zabiaall Luige sl @l Bl Guscos ool 5y el lls Jasdl ¢ 15T vianaal
el o ygll slaiaal (e ¥ celld pay Butsen Tae @3 (355 e Lid g Jaad) o 137 (o) Uil plime . lll Y 3aBl] e lat)

sl delid iy Jasl) 5 T LaSLal] Basdlly Sasaal] ol Lsuall God ologall gl Tanl ye G IS vl sl (5e Caogh
g il Yl b dejatly Lpall Goi crlasalls s

i iguall G5i clagall e gl gl o pud yas Jola STsal Vo ciloct Liediianl Loy 038 el oM Blas (o yal)
Sl pasdis o5 oY all ol ud ol panill bty Loiseall 35 clasalls speailly (g el panilly JolSIH oo, Gl 32Y ¢ Loaill maoa
(¥) - S ala uS 3liiaal pig Susea 2 BIRADS wlif eyiel (V) : JGI saill e Liiseall 358 clasall BIRADS allsal Tai,
oo ol aall 88l el 13] Baen @bl Layliiel a3 i (lgla a3 5 Tl @il 13 2 53]V 3aal 3 BIRADS wlif daylie s
09 ¢ yorhll @lil o deja 32T a3 (V) . Lghe deja 34T a3 uhd eliall b

Gask e Laalll AL agialial [T (/3. 4) udye & . L] o Laal (/). 8) Buals Laspe o L'al..ulﬁélilg.i&&é\ll&\
pdall sl Pl o Telid 5 e slin] ol sl o 58] ST mul,l,nuk 3 La @l e i

L.A..‘,‘\o“:‘LJICMI.\a.-Ha)ch.-(/\’ ) Lo V6 Dielaatly LSuk] p pudll QL aisbin) msactis o3 (76Y.A) Ldssa ¥
meall el Gl asit o3 (71.£) waly oaase o gabll gokally galiall G puailly |JAIJ=Jc|Jaui,S.xuwwMu (/YN z)
bt JB Jas AN (/"-*) Oy Blio] panddi 03 clugg iS5l el ny adle (3 (ol gratill Goole e
(AT) ude N pariati oty Ay ¥ clocall Guann Busen @il aginlial b 4 (/YY) 0) Lasye V1 dlin o€ Lasl . agialie
hlJu&fJ,mwmirpiggM‘.:JMI‘;.La?lg,‘.m.mwﬂ(//\ 0) pdse \y ‘_,msu_a.duaf‘q:.i‘_gc
e ppemsi s 3 sall n (/6.) Vg gudsall msaaill mnilly o loall JlaSioad | any il p g pgi] Ll agemsdiad o3 (7). £)
w%uugwugu.(/w.mwf\ gu.ul:JJcaJ.Jq.a.ul‘\mwh@@baﬂguﬁchlm‘;ﬂy‘axﬁj
o loall Jlationd | ans Ttas Tt you o (7. £) waly G yas LGl 28 Y1 layus oo (£VY.4) udiye & G185 A 5a¥ ] clacall
Lsloall il Bnally Sasaall @l pandds i saaiall LY sl Ladiay 3l Lui €F Lllall Lulpall o pglsl . o yal | oo piilly
/A% 1 048 5,5l LK,y Daslall @al€ 7V . GIKNPV 4 7/8+.4 PPV 5K . /3A.Y Luagadldl cil€ /)

(sl 3 Ui (o (ygilan (ondl) s yoll pasds Conaall Gy s Telid iy Jondl o U5T Lo pmpadl Lumslpsanill ol puiill < gt
lacs yally Jalsall s loaill grand S0 Iaddl yypem T yho 8 Zeiseall b lavsall Busan @land yally Jolpall udsall b lil] aline
D2l il ekl ya) agily Tale Yo e JaT



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

