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ABSTRACT
Objective: To measure the effectiveness of localisation and removal of impalpable target lesions without compromising patient safety
in a resource-limited setup using preoperative ultrasound and mammography with peroperative use of C-arm image intensifier.
Study Design: Descriptive study.
Place and Duration of the Study: Department of Breast Surgery, Ittefaq Hospital (Trust), Lahore, Pakistan, from 25th October 2011 to
17th February 2023.
Methodology: All the breast cancer patients who achieved complete clinical response after neoadjuvant systemic treatment and under-
went breast conservation surgery during the study period were included. Tumour / clip localisation was done using preoperative ultra-
sound or image-guided marking, a 2-view mammogram in all cases and the use of an image intensifier to confirm the presence of clips
in the excised specimen. The primary outcome was the accurate localisation and removal of the index lesion, while the secondary
outcome included the reoperation rate for positive margins and early local recurrence.
Results: Data from 144 patients were reviewed. Successful localisation was done in all the patients; only one patient had a positive
margin for ductal carcinoma-in situ (DCIS), achieving a 99.3% clear margin rate. Local recurrence within two years after primary opera-
tion was seen in one patient only. 
Conclusion: By a combined approach of preoperative ultrasound-guided marking, a 2-view mammogram, and the use of image inten-
sifier, successful localisation of an impalpable breast lesion is possible without compromising oncological and aesthetic principles.
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INTRODUCTION

Breast cancer is among the most prevalent cancers and a major
contributor to cancer-related deaths.1 In Pakistan the disease
burden is steadily increasing and the majority of the cases are
diagnosed  when  the  tumour  becomes  clinically  palpable.2

Among these patients, a significant number become eligible for
breast-conserving surgery (BCS) after tumour downsizing with
neoadjuvant  systemic  therapy.3  Breast  Conserving  Therapy
(BCT) offers an improved survival rate as compared to mastec-
tomy alone, with added cosmetic advantages and lesser psycho-
logical morbidities.4
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The success of BCS depends on effective lesion localisation and
removal without resecting healthy breast tissue.5 Clipping of
the tumour site before the start of systemic therapy is of prime
importance as it will guide the surgeons in the removal of the
tumour area with precision as in many cases the tumour will
become impalpable after completion of the systemic therapy.6

Although the localisation of these areas has some limitations, it
holds significant implications in the surgical resection of the
tumour. Various methods have been developed for locating the
tumour over time based on personal preference, skill, and avail-
able technology.7 For any chosen method the goal is to success-
fully remove the target area achieving clear margins without
resecting healthy tissue unnecessarily, providing an accept-
able cosmetic outcome.8 Various techniques developed so far
include carbon marking,  radioactive seed localisation (RSL),
radio-guided occult lesion localisation (ROLL), non-radioactive
radar localisation, magnetic seed localisation, intraoperative
ultrasound, wire localisation, etc.9-11
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Wire-guided localisation is considered cheap and effective and
still remains the most commonly used method worldwide.12 In
Pakistan, only a few tertiary care centres are practising wire
localisation method, whereas most hospitals lack these facili-
ties,13-16  consequently  leading  to  a  higher  mastectomy rate.
Moreover,  wire-guided  localisation  has  certain  limitations
including  scheduling  difficulties,  patient  discomfort,  difficult
localisation in dense breasts, peroperative difficulties such as
wire  tip  localisation  predisposing  to  excessive  excision  of
healthy breast tissue, risk of wire migration, and inconvenience
for surgeons in incision making.17,18

Use  of  2-view  mammogram  along  with  preoperative  ultra-
sound-guided marking of the lesion or clip followed by confirma-
tion of the marker in the excised specimen using an image inten-
sifier  in  the  operating  room,  can  be  adopted  specifically  in
resource-limited setups. It is more economical than wire locali-
sation, feasible for the patient, does not have scheduling difficul-
ties, has no risk of wire migration, and allows full access to the
surgeon in planning an incision. 

The objective of this study was to determine the effectiveness of
localisation and removal of index lesions avoiding re-excision
for positive margins. 

METHODOLOGY

Consecutive patients with primary breast cancer of all types,
who received neoadjuvant systemic therapy and underwent
BCS at the Department of Breast Surgery, Ittefaq Hospital from
October  2011  to  February  2023,  were  included.  Data  were
retrieved  from  the  patient  record  system.  Patients  with
palpable tumours were excluded from the study.

All the patients were diagnosed using bilateral mammograms
and  ultrasound  breast  followed  by  ultrasound-guided  core
biopsy of breast lesion. For suspicious-looking axillary lymph
nodes, fine needle aspiration cytology (FNAC) was done. In the
case of invasive lobular carcinoma (ILC), a breast MRI was also
performed.

Prior to the start of systemic therapy, the tumour was clipped
(Liga  clip  Lt  300,  divided into  two pieces)  under  ultrasound
guidance, and post-clip 2-view mammograms (Figure 1) were
obtained to  make sure that  the clips  had been successfully
placed. Number of marker clips varied depending on tumour
size, multifocal disease, and presence of satellite lesions.

After the completion of systemic therapy, patients were again
evaluated clinically for response and an ultrasound was done to
check  the  residual  disease.  A  2-view  mammogram  was
performed to exclude the migration of clips by comparing them
with post-clipping mammograms.

All the markings were performed by an experienced breast radi-
ologist 1-2 days before surgery. For accurate marking, proper
positioning of the patient is important, similar to the position
maintained during surgery, with the surgery side arm extended
at 90 degrees. The residual tumour / marker clips were iden-
tified sonographically and residual tumour size was measured.

The distance between tumour site and the skin was estimated
by applying optimal probe pressure. The expected tumour site
projected on the skin was marked using a permanent marker
and covered with a waterproof  dressing to avoid accidental
erasure (Figure 2).

Before prepping and draping the patient, dressing was removed
and mark was freshened. Incision was planned according to
tumour site and skin flaps were raised going beyond target
lesion as marked on skin surface. Once the flaps raised, wide
local excision was performed considering the estimated depth
and size assessed by ultrasound and a 2-view mammogram. 

Figure 1: 2-view mammogram craniocaudal and true lateral with clips in
lesion.

Figure  2:  Lesion  marked  with  permanent  marker  under  ultrasound.
guidance.

Figure 3: Clips with adequate margins confirmed in excised specimen
image, under the image intensifier.
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In a few cases, a lesion that was initially impalpable became
palpable after raising the skin flap, making dissection easier,
however, in most cases the excision had to be completed by re-
evaluating the marked site on skin surface. After complete exci-
sion, the specimen was marked with instruments and placed
under a C-arm image intensifier to check for the presence of
clips in the resected specimen and its distance from the nearest
margin (Figure 3). 

If  close  margins  were  detected,  further  margins  on  the
concerned site were cleared out per-operatively. In 3 patients,
neither residual tumours nor the clips were identified under
ultrasound so a C-arm image intensifier was used on the patient
to  mark  the  clipped  area  before  prepping  and  draping  the
patient.

All the patients were seen after 2 weeks of operation with their
histopathology report and then referred to an oncologist for radi-
ation therapy. All the patients with hormone positive disease
were given endocrine therapy. The patients were advised to
have a monthly self-exam and follow-up at 6 months for the first
five years and then annually for the next five years. Bilateral
mammogram and ultrasound breast were advised annually. All
the patients had access to the breast clinic outpatient depart-
ment  at  Ittefaq  Hospital  for  any  concerns  regarding  locore-
gional  recurrence,  symptoms,  or  treatment-related  side
effects.

The primary outcome measure was to assess effectiveness by
successfully identifying and removing the index lesion (residual
tumour / fibrosis / clips), based on the margins status mentioned
in  the  final  histopathology  report.  Negative  margins  were
defined  as  no  tumour  on  the  inked  margin.19  Secondary
outcomes  were  re-excision  rate  and  recurrence  within  two
years.

Microsoft Excel 2010 was used to analyse the data. Categorical
data were analysed for frequency and percentage.

RESULTS

A total of 144 patients were included in the study. Identification
and removal of index lesion / clip was possible in all the cases.
Only one (0.69%) patient had tumour margins (deep) involved
by DCIS (ductal carcinoma-in situ).

In 3 (2.08%) cases, lesions were not picked on ultrasound, and
a  C-arm  intensifier  was  used  on  patients.  A  close  margin
(tumour within 1mm of nearest margin) was found in 4 (2.77%)
patients.

Additional  margins  peroperatively  were  taken  (when  the
clipped lesion seen under the image intensifier was close to
any specific margin) in 3 (2.08%) patients only.

Clinicopathological features were recorded. The mean age of
the cohort was 46 (19 – 72) years. 

Infiltrating ductal carcinoma (IDC) was the most commonly
found  type,  present  in  122  (84.72%)  cases,  18  (12.5%)

patients had both IDC and DCIU, one patient had IDC with meta-
plastic features, one had IDC with metaplastic features and
DCIS, one had invasive lobular carcinoma, and one had meta-
plastic  carcinoma.

Luminal type cancers were found in 99 (68.75%) patients, 35
(24.3%) were triple negative, and 10 (6.9%) patients had HER 2
enriched cancers.

Tumour size at presentation was recorded using ultrasound
and classified as T1 (tumour size less than or equal to 2cm), T2
(tumour  size  greater  than  2cm but  less  than  5cm)  and  T3
(tumour  size  greater  than  5cm).  One  hundred  and  twenty
(83%) cases were categorised as T2, 14 (10%) T3, and 10 (7%)
T1.

Tumour size after completion of chemotherapy was assessed
on  resected  specimen’s  histopathology.  T0  (no  evidence  of
primary tumour), T1a (tumour size greater than 0.1 cm but not
more than 0.5 cm), T1b (tumour size greater than 0.5 cm but not
more than 1 cm), T1c (tumour size greater than 1 cm but not
more than 2 cm), T2 (tumour size greater than 2 cm but less than
5 cm). Complete pathological response (T0) was seen in 69
(48%) patients.

Pathological staging of nodes showed N0 (no regional lymph
node metastasis) in 116 (80%) patients, N1 (1-3 axillary lymph
nodes metastasis) in 20 (14%), N2 (4-9 axillary lymph nodes
metastasis) in 7 (5%), and N3 (>10 axillary lymph nodes metas-
tasis) in only 1 patient.

Among  144  patients  operated  between  October  2011  and
February 2023, 84 patients completed 2 years of follow-up and
local  recurrence  was  found  in  only  1  (1.19%)  patient.  This
patient had IDC with metaplastic features, high-grade DCIS,
and TNBC (triple negative breast cancer). Initially, BCS with axil-
lary  lymph  node  dissection  (ALND)  was  done  in  June  2016
followed by radiation. A complete pathological response was
seen  with  0/12  lymph  nodes  (ypT0N0).  Local  recurrence
occurred in July 2017 for which completion mastectomy was
done. The patients remained disease-free since then and were
on  routine  follow-up.  Among  the  144  patients,  six  patients
succumbed to metastatic disease.

DISCUSSION

Accuracy in localising the exact tumour site is mandatory for
success in breast conservation. The selection of technique to be
chosen largely depends upon the surgeon’s preference, availa-
bility of specific equipment, the radiologist, and the surgeon’s
experience and skill directing toward the removal of the target
lesion.20

This study describes a new technique to localise impalpable
breast lesions and their accurate removal with readily available
material taking into account minimal patient discomfort and
reduced  financial  burdens.  All  the  operative  techniques
described earlier are either costly or are not available in many
centres in developing countries such as Pakistan, rendering a
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greater trend towards mastectomy in patients who would have
been good candidates for breast conservation. By using this
technique,  the  authors  were  able  to  localise  and  remove
targeted lesions / clips in all the patients and achieved negative
margins in 99.3% of cases. In literature, clear margins rate with
wire-guided  localisation  has  been  reported  around  70.8  to
87.4%21 and the failure rate of wire-guided technique is about
0.6%,  achieving  an  identification  rate  of  99.4%22  that  is
comparable with the present results. 

With this technique, the authors suggest variable advantages
over wire-guided localisation. Unlike wire-guided localisation,
preoperative  ultrasound  marking  can  be  planned  1-3  days
before surgery. It is easy, non-invasive, has scheduling flexi-
bility, and grants surgeons complete freedom in incision plan-
ning.23 

When combined with a 2-view mammogram (true lateral and
craniocaudal) it gives a precise assessment of targeted lesion
depth. In the operating room, the excised specimen is placed
under an image intensifier to confirm the position of the clips
and their proximity to the excised specimen. Most of the lesions
or clips were identified preoperatively on ultrasound, in only 3
(2.08%) cases, lesions were not picked on ultrasound and a C-
arm intensifier was used on patients. An image intensifier also
known as C-arm machine is a portable x-ray machine that is
available  in  the  majority  of  operating  theatres.  C-arms  are
routinely used for intraoperative imaging during orthopaedic
and urological procedures but the use of image intensifier in
breast surgery has not been documented before. By the use of
fluoroscopy, the risk of occupational exposure to healthcare
personnel  is  mainly  from  scatter  radiation  emitted  by  the
patient, rather than from the primary beam itself. To minimise
this risk, the triad of time, distance, and shielding should be
considered.24 To confirm clip in the excised specimen, image
intensifier is used outside the operating room by an OT techni-
cian who wears lead apron and only single beam is used to take
the image. Further to reduce radiation exposure, it is recom-
mended to maintain a 2-meter distance from C-arm, as the
intensity of radiation has an inverse relation to the distance
from the C-arm. 25 In a few cases, image intensifier is used on the
patient  and  beam  is  used  for  two  or  three  times  ensuring
minimum fluoroscopy time to capture the image for localisa-
tion of clips.

The  combined  use  of  preoperative  ultrasound,  a  2-view
mammogram, and image intensifier  in  the operating room,
gives favourable results regarding clear margins and patient
safety in a resource-limited setup with a quick learning curve.

CONCLUSION
This  technique  is  highly  valuable  in  centres  with  minimum
resources and in settings that lack expertise for wire-guided local-
isation. It does not need any new equipment and has a quick
learning curve. With acceptable margin positivity, it provides an
effective  option for  surgeons to  perform breast  conservation
surgery.
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