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Dermoglandular rotation flap with Burow’s triangle:
an oncoplastic breast conserving technique for

upper inner quadrant breast cancer
Alam H3, Joya M2, Ratan MEHP, Rahman MM¢

ABSTRACT

Background: In breast conserving surgery (BCS), large defects in the upper inner quadrant, named the no
man's land of the breast, causes shift of the nipple in an unnatural upward or medial fashion. There is every
possibility to develop an untoward deformity. There are many oncoplastic options but lumps distant from nipple
areolar complex (NAC) are challenging to tackle. Here we are report 2-year follow-up result after dermoglandular
rotation flap (DGRF) with a Burows triangle technique in managing upper inner quadrant breast cancer.

Methods: This prospective observational study was done at BIRDEM General Hospital. Over a period of
three years (August 2020 to July 2023), seven patients were selected for DGRF technique, depending on location
and size of lump, distance from NAC and skin, breast ptosis and breast size. The lump was resected with a full
thickness skin to pectoral fascia, rectangle or isosceles triangle with its apex towards NAC. Dermoglandular
flap was released by a curvilinear lateral extension of the base of the triangle upto mid-axillary line. A small
triangular tissue was excised in axilla to facilitate flap advancement. This also provides access to axilla. Axilla
was dealt with sentinel lymph node biopsy (SLNB) or axillary lymph node dissection (ALND) procedures as
needed. Patients were discharged after 48 hours and followed according to a standard follow-up schedule.

Results: Total patients were 7 with age between 42 and 59 years. Tumours were located 7-11 cm from NAC.
One patient received neoadjuvant chemotherapy (NACT) before surgery. Four patients were negative for SLNB
on frozen biopsy. Time of operation was 90 to 120 minutes. All received post-operative chemo-radiation and
hormone therapy as indicated. One patient died five months after surgery, while getting her 4th cycle of
chemotherapy. Six patients remained disease free with good cosmetic outcome after 2 years follow-up.

Conclusion: For upper inner quadrant breast cancer, DGRF (with or without donut), is an easily reproducible
oncoplastic breast conserving technique. It also gives easy access to axilla and results in a very good symmetry.
Considering our social circumstances, in carefully selected cases, DGRF is a practical technique in Bangladesh.
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Upper inner quadrant breast cancer is a difficult to
approach location for surgical management. Breast
conservative options include Benelli round block,
Batwing mastopexy, inferior pedicle inverted—T
mammoplasty or some volume replacement procedure
like latissimus dorsi technique.!"® But these are
comfortably applicable to lesions close to nipple areolar
complex (NAC). There are many challenges in tackling
distant tumours. In these cases, dermoglandular rotation
flap (DGRF) with Burow’s triangle, also called matrix
rotation, is a technically good option, that provides
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excellent symmetry without contralateral breast
symmetrization.” Here we are reporting, two-years
follow-up of seven cases managed by this technique.

METHODS

This was a prospective observational study of seven
patients of breast cancer who were selected for DGRF
technique, over a period of three years (August 2020 -
July 2023). The procedures were done by same surgeon
in BIRDEM General Hospital, in Dhaka. All the patients
were scheduled for follow-up according to standard
protocol: 3 monthly in first year, 6 monthly in second
year and yearly for 10 years. Initially, early breast cancer
patients were scrutinized strictly irrespective of type of
surgical plan. In addition to clinical finding, imaging like
ultrasonography, mammography and magnetic
resonance imaging (MRI) were done as appropriate.
Diagnosis was confirmed by core biopsy,
immunohistochemistry (IHC) and dual in-situ
hybridization (DISH) test as indicated. Distant
metastases were excluded by chest X-ray, ultrasonogram
of abdomen, computed tomography (CT) scan of chest,
CT abdomen and bone scan as required. Inclusion criteria
for DGRF technique were (1) breast cancer patients who
were candidates for breast conservative surgery (BCS),
(2) tumor size <5 cm in transverse diameter in a moderate
to large sized breast (3), the tumors were located in the
upper/upper inner quadrant and (4) tumors away from
NAC and close to skin. Exclusion criteria were (1) small
breast, (2) large lump and (3) lump near NAC. Pre-
operative marking was done in sitting posture and
patients photographed (Figure 1), after taking informed
verbal and written consent. The lump was resected with
a full thickness skin to pectoral fascia, rectangle or
isosceles triangle with its apex towards NAC (Figure 2).
Peri-areolar de-epithelialization (donut) was done where
a rectangular area was excised for lump removal.
Dermoglandular flap was released by a curvilinear lateral
extension of the base of the triangle upto mid-axillary
line (Figure 3). A small triangular tissue (Burow’s triangle)
was excised in axilla to facilitate flap advancement
(Figure 3). This also provided access to axilla. Axilla
was dealt with sentinel lymph node biopsy (SLNB) with
5 ml blue dye which subsequently led to axillary lymph
node dissection (ALND) procedure, if positive. Negative
suction drain was kept in axilla and removed when output
was <30 ml/24 hours. For all patients, frozen section
biopsy was done to determine marginal clearance. Per-
operative specimen ultrasonogram was an alternative
technique. There was no margin positivity during per-
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operative frozen section or subsequent paraffin section.
Patients were discharged after 48 hours. All patients
were followed according to standard schedule. We are
presenting results of 2-year follow-up after completion
of treatment. In each follow-up visit, in addition to detail
history and thorough clinical examination,
ultrasonogram of breast, mammogram, MRI and positron
emission tomography (PET) scan were done as
appropriate. Aesthetic outcome was assessed
subjectively with Harvard scale breast (Figure 4), by
patients and by surgeon using photographs taken in
the per-operative (Figure 5), initial post-operative (10-
15 days after surgery) (Figure 6) and late post-operative
(>30 days after the end of radiotherapy)(Figure 7)
stages.

Figure 2. Per-operative incision
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Figure 3. Schematic drawing of surgical technique (dio:10.1371/journal.pone.0168434.g003)

Excellent Treated breast nearly identical to untreated breast

Good Treated breast slightly different to untreated breast

Fair Treated breast clearly different from untreated but not seriously distorted
Poor Treated breast seriously distorted

Figure 4. Harvard scale breast (4 point Likert Scale)

Figure 6. Aesthetlc outcome with doughnut (14t
post-operative day)

A .
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Figure 7. Aesthetic outcome (45 days after completion
of radiotherapy)

RESULTS

Total patients were 7 and they were between 42 and 59
years of age, three were premenopausal (Table I). Five
patients presented with left breast lump; three patients
at 11 o’clock and three at 12 o’clock position. One patient
presented with right breast lump at 1 o’clock position.
All the lesions were located near the upper limit of breast,
7-11 cm from NAC (Table II). All had grade II-111 breast
ptosis, two patients had C cup, three D cup and two E
cup breasts. Histologically, all were invasive duct cell
carcinoma, G1-3, one was triple negative but the rest
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were ER+, PR+, HER-2 —ve and Tumor Node Metastasis
(TNM) staging was as shown in Table II. One patient
received neoadjuvant chemotherapy (NACT) due
to being triple negative and G3. One patient had
DGRF with donut. Three patients required ALND.
Time of operation was 90-120 minutes (Table III).
No post-operative seroma, haematoma, surgical site

Table I. Demographics of patients with breast cancer

infection, marginal necrosis or nipple areolar
necrosis was encountered. One patient died five
months after surgery during 4% cycle of
chemotherapy. Six patients had completed
chemotherapy and radiotherapy and are on hormone
therapy, except one. None developed locoregional
recurrence or distant metastasis. Cosmetic outcome in
most of the patients were good (Table IV).

Case Age Sex Diabetic status  Menstrual status  BreastCup size Breast Ptosis
1 42y Female DM premenopausal D cup Grade Il

2 43y Female ND premenopausal E cup Grade Il

3 50y Female ND postmenopausal D cup Grade III

4 5%y Female DM postmenopausal  E cup Grade III

5 Sly Female ND postmenopausal D cup Grade Il

6 39y Female ND premenopausal C cup Grade Il

7 49y Female DM postmenopausal ~ C cup Grade Il

Table Il. Tumour characteristics of patients with breast cancer

Case Size Location Distance Distance Histology Grade Clinical TNM  ER/PR/HER2
fromNAC from skin
1 2cm Ltbreastl1 o’clock 7cm 6mm DCC Q@ TINIMO ER+ PR+ HER2-
2 3em  Ltbreastl2 o’clock  10cm Smm DCC G3 T2NIMO ER-PR-HER2-
3 25cm  Rtbreastl o’clock  9cm Smm DCC (€7 T2NOMO ER+PR+HER2-
4 2cm Ltbreastll o’clock 1lem Skin DCC Gl T4bN1MO ER-+PR+HER2-
infiltration
5 3cm Rtbreast12 O’clock 9cm Smm DCC Gl T2NOMO ER-+PR+HER2-
6 2cm Ltbreastl1 O’clock 8cm 6mm DCC (€% TINOMO ER+PR+HER2-
7 25cm  Ltbreastl2 o’clock  7cm Smm DCC (€3] T2NOMO ER+,PR+HER?2-
Table lll. Management of patients with breast cancer
Case +/-neoadjuvant ~ DGRF +/_doughnut SLNB Axillamanagement Procedure time
chemotherapy (min)
1 NoNACT -doughnut +ve ALND 110
2 NACT -doughnut +ve ALND 120
3 NoNACT + doughnut -ve NoALND 100
4 NoNACT -doughnut +ve ALND 110
5 NoNACT -doughnut -ve NoALND 0
6 NoNACT -doughnut -ve NoALND 100
7 NoNACT -doughnut -ve NoALND 0
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Table IV. Oncological and aesthetic outcome of patients with breast cancer

Case Locoregional Distant Aesthetic Perception Aesthetic Perception
Recurrence Metastases (Patient) (Surgeon)
1 None None Good Good
2 None None Good Good
3 None None Excellent Good
4 None None Good Good
5 None None Good Good
6 None None Good Good
7 None None Excellent Good
DISCUSSION advancement by local flaps into the resection site is

BCS combined with postoperative radiotherapy is
currently the standard treatment for early breast
cancer.®? Validation of BCS took almost 30 years, after
several randomized studies %! showed that BCS has
an overall survival rate equivalent to that of mastectomy.
Moreover, BCS offered higher quality of life by
improving psychosocial health, body image and sexual
function compared to mastectomy.'? This success of
BCS was based upon the foundation of wide excision of
the tumor with adequate margins combined with post-
operative radiotherapy. However, several studies
showed approximately 5%-18% of conventional BCS
procedures had positive margins. This leads to high re-
excision rates.!3!# In addition, another new challenge
for BCS was deformity.!3:1¢ Cosmetic outcome depends
on various factors such as breast size, tumor location,
resection volume, surgical technique and post-operative
radiation.!” These, high re-excision rate and deformity,
again shifted the surgeon as well as the patient to choose
mastectomy over BCS. To address these drawbacks the
term ‘oncoplastic’ was first introduced in 1997 by Gabka
et al. Oncoplastic surgery (OPS) involved the
combination of oncologic principles with plastic surgical
techniques.!3 Using various mammaplastic methods,
after wide excision of tumour with free margins, surgeons
can now remodel the remaining breast tissue. Thereby
the rate of re-excision!? is reduced and a much better
aesthetic outcome is achieved.

According to Grisotti et al, the upper inner quadrant is
the ‘no man’s land’ as BCS in this quadrant can cause
upward displacement of NAC.2? This results in
distortion of the visible breast line. Dermoglandular

one method for distant lesions.” Burow’s Triangle
technique was first described in 1855 by Karl August
von Burow as a procedure for facial reconstructions.?!
This technique consists in releasing a full-thickness
flap from adjacent tissues for large-size advancements.
This principle can also be used for breast remodeling
surgeries after quadrantectomies. It involves the
advancement-rotation of a full-thickness flap with its
pivot centered on the nipple-areola complex. This
approach uses adjacent breast tissue to fill up the
resected region, minimizing the nipple’s position
distortion.!-?! We are reporting a series of DGRF with
Burow’s triangle. Despite our small series, we found
good aesthetic results with oncological safety. It proved
to be an effective technique to avoid mastectomy as
also found in many studies.?? This technique is equally
effective for post NACT patients.?> It gives good
access for ALND.!-7-22-24 Several other techniques are
also practiced, each with its own advantages and
limitations. Batwing mastopexy is one such procedure
for upper inner quadrant tumors.? This approach is
reproducible; however, the procedure causes some
lifting of the nipple, which leads to asymmetry. Often it
also leads to nipple necrosis if the dissection extends
up to a higher position behind the nipple. The modified
round block mammoplasty introduced by Chen in 2014*
is another technique which gives excellent results for
lesions in the upper quadrant. It is a particularly a good
surgical choice for small-to-medium-sized breasts with
mild-to-moderate ptosis. The crescent mastopexy
resection is a technique ideal for lesions located in
between the 10 and 1 o’clock at the peri-areolar position.
Lesions that are more medial or lateral would cause
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deviation of NAC.? The inferior pedicle mammoplasty
viaan inverted-T incision can be also be used for tumors
located within the superior aspect of the breast. In this
procedure tumor is removed en bloc with an inverted-T
incision followed by elevation of the de-epithelialized
inferior pedicle and re-approximation of the medial and
lateral glandular flaps. This procedure causes a volume
asymmetry without contralateral symmetrizition.® All
these thoughts, prompted us to choose Burows triangle
technique over the others.

In our study there is no locoregional or distant metastasis
within 2 years follow-up. However, documented local
recurrence rate is 10-15% after mastectomy or BCS plus
radiotherapy in long (>10 years) follow-up studies and
8.5%-18% for distant metastasis.®%232%

In our study, we used subjective evaluation on the
appearance of the treated breast, using the Harvard scale
as is used in some studies.??30 However, the objective
tool for symmetry evaluation (Breast Cancer
Conservative Treatment Cosmetic results - BCCT.core)
was recommended in other studies.>!-37 In our series,
patient and surgeon aesthetic perception matched and
there was no difference in early and late post-operative
aesthetic outcome. However, some studies suggest that
patients are likely to rate their own aesthetic results
higher than the software or the expert panel.’” It is
because patients’ self-assessments provide important
information not only with respect to the aesthetic results
of the breast but also its functional aspects. One study
found no statistically significant differences between
the early and late post-operative results, whether using
the Harvard scale or the BCCT core software.’

While performing the procedure, we perceived similar
advantages as is also documented in various
literatures.!-7-21-24 These include — (1) full-thickness
excision and removal of overlying skin can be easily
performed even by a general surgeon, (2) relatively large
tumors can be removed safely, (3) axillary dissection
can be performed easily by same incision, (4) equally
applicable to breast that is mostly composed of fatty
tissue (BIRADS 1/2), (5) no need for contralateral breast
intervention, (6) multiple teams working closely during
the entire process are not required, (7) blood loss is
minimal (approximately 30 mL on average) and (8) wound
complications such as hematoma or seroma formation
are not observed. The only drawback of this procedure
is a relatively long scar that extends into visible area.
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However, most of those scars fade significantly after
some years.”* But some studies show, this point of view
seems to be the expert perception, not the patients.
Volume discrepancy and bilateral symmetry are much
more concerning to patients than length of scar.?223

Conclusion

DGREF with Burows triangle, with or without donut, is
an oncologically safe and good cosmetic outcome
oncoplastic technique for upper outer quadrant breast
cancer in medium to large ptotic breasts. Itis a level one
oncoplastic breast conserving technique. It has a short
learning curve and provides easy access to axilla. It
provides good symmetry and allows patients to undergo
unilateral breast conservative surgery without
contralateral symmetrization. It may be aesthetically
unacceptable to many patients due to the long post-
operative scar that extents into the visible area. However,
considering our social circumstances and the fact that
unilateral surgery is faster with less morbidity- it is an
option that is especially beneficial for elderly women,
patients with comorbidities, and women who prefer to
avoid contralateral symmetrization.
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