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An algorithm for the management of tuberous breast deformity
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Background: There are various categories in the surgical management of tubular/tuberous breast
deformity (TBD) that are focused on the laterality [unilateral (U/L) vs. bilateral (B/L)] and the severity of the
deformity (grades I to IV). This study reviewed the management of this deformity and found that ‘grade’ and
‘laterality’ to be two important clinical factors in planning a single stage or two-stage procedures.

Methods: Outcome evaluation included patient satisfaction following either a single stage or two-stage
procedures, which was reassessed over an average period of five years. A number of pre- and post-operative
clinical and subjective evaluation criteria, in addition to von Heimburg’s classification were used to assess the
grade (severity) of the deformity. Patients were divided into two main groups according to their grades of
deformity.

Results: Nearly two thirds (60%) of the deformities were unilateral. A total of 95% of patients with lower
grades required a single-stage procedure and 50% in the higher grades group. 91% in the lower grades
group had implants only. Tissue expansion (TE) followed by implants was the predominant operation in the
higher grades group. There was no statistical significance in the patient satisfaction between the two groups.
Mean satisfaction score was unchanged after 5 years. Revision rate was nearly two times more in the higher
grades patients, and three times more common for the unilateral deformities.

Conclusions: The above findings demonstrate that TBD is a difficult clinical problem. The proposed
algorithm can serve as a guide to establish a treatment pathway that facilitates better planning and

management of this complex deformity.
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Introduction aim to achieve symmetry, volume replacement, ptosis
correction and nipple-areola complex (NAC) correction (2).
However, no single technique is able to achieve all the
above, and sometimes a combination of procedures is

necessary in order to manage individual features and

Tubular/tuberous breast deformity (I'BD) has always
been an aesthetic challenge to plastic and breast surgeons.
The outcome is often dependent on several factors that

contributes to the overall aesthetic appearance of the breast.
These include the laterality (U/L vs. B/L), in addition to the
type of deformity denoting the grade of severity as per von

Heimburg’s classification (1). Treatment objectives usually
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different clinical presentations. Therefore, the decision-
making process is important in order to choose between a
single or staged reconstruction depending on the severity of
the deformity.
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Surgical options varied over the past years with the
majority of the described techniques focused on achieving
all the treatment objectives in a single setting. With the
development of new generation implants (3), and the advent
of the permanent expander prostheses (4-6), the necessity
for other surgical techniques has become less prominent
in recent years. Sometimes complementary procedures
may be necessary in a form of ipsilateral mastopexy, or a
contralateral augmentation mammoplasty with or without
mastopexy in order to achieve symmetry.

The concept of staged reconstruction for TBD was
utilised in order to improve the aesthetic outcomes in more
severe forms. They often require a two-stage procedure
that starts potentially with tissue expansion (TE) followed
by a second stage definitive implant (1,7). This could also
include mastopexy, or other different combinations.

The option of a single stage or two-stage reconstruction
is usually based on the surgeon’s subjective evaluation.
To date, there is no single study that demonstrates a
holistic treatment algorithm, which encompasses all the
aforementioned factors and patient satisfaction in the
treatment strategy of this complex anomaly. This study aims
to propose a treatment algorithm that serves as a guide in
managing this complex deformity.

Methods

This was a retrospective review of 96 TBD patients
undergoing surgical correction covering a period of five
years, between February 2004 and June 2009.

The hospital clinical governance board and audit
department approved this study. There were no ethical
implications and therefore an ethical approval was not
required. The data obtained in this study did not involve
any patient identifiable information or images and therefore
consent was not necessary.

A number of evaluation criteria were obtained from
patients’ clinical notes using a pre- designed data collection
form (Figure 1). Preoperative evaluation criteria included
standard breast measurements of suprasternal notch to
nipple (SSN-nipple) distance, nipple to submammary fold
(nipple-SMF) distance, nipple to midline distance (nipple-
midline), breast base size, NAC size, bra size, grades of
ptosis, and details of any scars.

Postoperative evaluation criteria included patients’
subjective grading of skin quality, breast volume, breast
shape, nipple position, areola size, and the SMFE. These were
graded according to patient satisfaction using a validated
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four-point visual analogue scale (1= poor, 2= fair, 3= good,
and 4= excellent) (8).

von Heimburg’s classification for TBD (1) were used to
determine the grade of deformity for each patient. Patients
were grouped according to their grades of deformity into
two major groups: (I/II) and (III/IV). Patients with bilateral
deformities who had different grades in each breast were
classed according to the higher-grade breast, and therefore
were categorised into the higher-grade group.

Patients were evaluated at one of their follow up visits
following their surgery. They were then asked to evaluate
their postoperative result, and to subjectively rate their
satisfaction on a scale of one to four for each breast noting
the aforementioned postoperative evaluation criteria. The
scores from each breast were then averaged out in order to
establish the overall satisfaction score for every patient.

The two groups were compared in terms of laterality,
the choice of the surgical reconstruction whether it was a
single stage or two-stage procedure, and the final patient
satisfaction for their individual procedure. The comparison
of patient satisfaction from each group in relation to their
reconstructive procedure was analysed using a two-sample
t-test in order to establish the significance in the difference
between the single stage and two-stage procedures within
each group.

All patients requiring ‘revisions’ following the completion
of their reconstructive procedure were also evaluated as
a separate subgroup. The reasons for revision were also
correlated with both laterality, and the initial single or two-
stage reconstructive procedure in order to compare the
differences in each group.

In 2012, a follow up satisfaction questionnaire was
sent out to all studied patients. This included the similar
subjective evaluation criteria, as well as the same four-point
satisfaction scale (Figure 2).

Results

A total of 96 patients were identified who required surgical
correction of their TBD. Two thirds of TBDs were
classified into the lower grades group (I/II= 62 patients)
and the rest were classified into the higher grades group
(IT/IV= 34) (Figure 3).

Approximately two thirds of TBDs were unilateral
[58] and one third bilateral [38]. Similar distribution was
observed for each of the two main groups with the lower
grades (I/II) consisting of 37 unilateral vs. 25 bilateral. The
higher grades consisted of 21 unilateral vs. 13 bilateral
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Patient label

Diagnosis:

Side: left right bilateral

Operation date/procedure:

Clinic date:

Follow up time:

Measurements.
1). SSN-nipple:

2). Nipple-SMF:

3). Nipple-midline:

4). Base:

5). NAC:

6). Scars (draw):
).

7). Bra size:

P

Clinical Evaluation.

Right Left

1). Skin:

2). Breast volume:

3). Breast shape:

4). Nipple position:

5). Areolar size:

6). Submammary fold:

7). Ptosis:

Figure 1 Data collection form. SSN, suprasternal notch; SMF, submammary fold; NAC, nipple areola complex.

(Figure 3).

Patients in each group were divided into two subgroups
depending whether reconstruction was staged or not.
Majority of the patients, (95%, 59 patients) in the lower
grade group required a single stage reconstruction,
as compared to 3 patients (5%) having a two-stage
reconstruction. The higher grades group had an
equal distribution between the single and two-stage
reconstruction with 17 patients (50%) each (Figure 3).

Seventy-six patients underwent a single stage
reconstruction from both groups were analysed and
demonstrated that implants-only based surgery was the
most common procedure in both groups with 54/59
patients in the lower grades group compared to only 9/17
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in the higher grades group. A combination of implants with
mastopexy reconstruction was the second most common
procedure with equal distribution between the two groups
consisting of 5 patients each. Two patients only with
bilateral deformity required a permanent implant in one
breast and Becker’s expander prosthesis in the other one.
Only one patient had bilateral mastopexy (Figure 4).
Twenty patients required a two-stage reconstruction.
A first stage TE followed by a second stage implant
replacement was the commonest procedure in the higher
grades group comprising of 10/17 patients as compared
to only 1/3 patient in the lower grades group. Mastopexy
followed by implants was the second most common
procedure with 4/17 patients in the higher grades group
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Demographics:

Name:

Date of birth:

Hospital number (if available) (e.g., S123456):

Number of operations

Year of operations

Satisfaction:

(1= poor, 2= fair, 3= good, 4= excellent)

Please rate your satisfaction from 1 to 4 based on the parameters below.

Right breast

Left breast

Overall satisfaction

Skin appearance

Breast cup size

Breast density

Breast shape

Nipple areolar position

Bra line under the breast

Figure 2 Following surgery (follow up) satisfaction questionnaire.

Total TBDs
96

171

62
U/L, 58

100

80
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40
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Number of patients

0
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B Two-stage (TSP)

M Single stage (SSP)

Figure 3 Distribution of groups in relation to laterality and reconstructive options. TBD, tubular/tuberous breast deformity.
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Figure 5 Two-stage procedures. TE, tissue expansion.

as opposed to only 1/3 patient in lower grades group. Two
patients had initial implants with subsequent mastopexy in
the higher grades group compared to only 1/3 patient in the
other group. Only 1/17 patient had initial TE followed by
a combination of implant replacement and mastopexy as a
second stage in the higher grades group (Figure 5).

In the lower grades group, the overall mean satisfaction
grade for those who required a single stage procedure was
2.7 [range, 1.2-4; standard deviation (SD), 0.7255]. Whereas,
the remaining who required a two-stage procedure had an
overall mean satisfaction grade of 2.1 (range, 1.7-2.7; SD,
0.51316). In the higher grades group, the overall mean
satisfaction grade was 2.6 (range, 1.2-4; SD, 0.748381) for
those requiring a single stage reconstruction, compared to 2.5
(range, 1-3.2; SD, 0.5525) for those undergoing a two-stage
procedure.

An independent (unpaired) two-sample 7-test was
performed in order to establish if there is any difference in
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mean patient satisfaction scores between the single stage
and the two-stage reconstruction within each group. The
mean satisfaction score was not statistically significant
between these two options for both groups (Figure 6).
However, majority of patients rated an average score of
2.3 (range, 1.2-2.8), and a third achieved good to excellent
result with an average score of 3.6 (range, 3-4).

Out of the total number of patients, fifteen required
revisional surgery. Three times as many revisions were
performed in patients with a unilateral deformity (9)
possibly because of the need to match the contralateral
breast. The distribution of patients was almost equal in
relation to the lower and higher grades (8 and 7 patients
respectively). Following a single stage procedure, 8 patients
from the lower grades group required revision because of
capsule formation (4), or due to changes in the breasts with
time and physiology (4). Seven patients from the higher
grades required various revisions. These included mastopexy
revision (2), capsulectomy and exchange of implants (1),
contralateral breast liposuction and scar revision (1). Three
patients required a combination of the above procedures (3).
The overall revision rate was more common in the higher
grades group 21% (7/34) compared to 13% (8/62) in the
lower grade group (Figure 7). Apart from a number of
minor incidences related to bruising, wound dehiscence as
a result of either superficial infection or suture abscesses, in
addition to skin striae following TE, there were no major
complications recorded in our series during the time of
follow up.

Mean follow up time from the first operation until last
revision was two and half years (range, 6—48 months).
The average time from the last follow up clinic until
the completion of the satisfaction questionnaire was five
years. Only 23 (24%) patients completed and returned the
questionnaires. On average, patients remained satisfied
with their result after an average period of 5 years with an
overall mean satisfaction score 3.2 compared to the initial
2.8 following completion of reconstruction. However, due
to the low response rate (24%) it was difficult to establish
whether there was a significant change in patient satisfaction
between a single or staged reconstruction (Figure §). In
addition to the 15 patients that required revisional surgery,
two patients expressed their desire for NAC correction.

Discussion

The findings of this study demonstrate that TBD can
be treated in either a single stage or two-stage without
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Figure 6 Satisfaction scores. SSP, single stage procedures; TSP, two-stage procedures.
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Figure 7 Revisional surgery. Ex, exchange of implants.

a difference in patient satisfaction with the outcome. It
appears however that the single stage reconstruction has
been the treatment of choice in the majority of cases.
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Implants only or in combination with mastopexy was
predominately used in the lower grades group. A two-stage
reconstruction may be advantageous in the higher grades
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Figure 8 Initial patient satisfaction compared to the follow up questionnaire. A comparison of average satisfaction scores between the initial

(blue) results and the follow up (red) responses for the single stage procedures (left), and the two-stage procedures (right) according to

grades of deformity. SSP, single stage procedures; TSP, two-stage procedures.

and unilateral deformities as reflected in the high revision
rate (21% and 73 % respectively) (Figure 7).

It is already known that TBD is a complex anomaly.
When the deformity is unilateral it is usually more difficult
to achieve symmetry because the contralateral breast may
also require correction. Whereas, being able to operate
on both breasts simultaneously, in the bilateral deformity,
gives more flexibility to achieve symmetry. This complexity
has led to the development of a wide array of techniques
and treatment plans throughout the literature. However,
the key to achieve a satisfactorily aesthetic and symmetrical
result is by implementing a treatment algorithm, in
addition to understanding management principles. The
main objectives to successfully treat this deformity are to
achieve symmetry, ptosis correction, volume replacement
and NAC correction (2).

There is no single study that refers to patient satisfaction
in correlation with the grade of deformity, and whether
it is unilateral or bilateral (laterality). Meara et al. (2)
published similar findings from a small series of patients,
whereby he illustrated a treatment algorithm based on a
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similar classification to von Heimburg’s (1). He treated
type I breasts (i.e., grades I/II) with either an implant or
mastopexy. Most of type II breasts (i.e., grade III) were
treated with a combination of mastopexy and implants
without a reference to whether this was performed in a
planned two-stage, or as a revisional procedure. Type III
(i.e., grade IV) required TE first before the placement
of a permanent implant (2). Similarly, he reported that
adjustments to the contralateral breast might be necessary in
the unilateral deformities in order to achieve symmetry (2).
This corresponds to the findings of this study that
demonstrated a higher revision rate (73%) associated with
unilateral deformities.

In a study reviewing patient satisfaction with the
single stage augmentation with mastopexy, Spear er al. (8)
highlighted a number of issues with regards to patients
versus surgeon’s perception of the aesthetic outcome
following a single stage reconstruction. Overall, patients
were satisfied with the outcome, but the results were
not consistent with the surgeons’ evaluation. It was
suggested that achieving an excellent result was difficult,

Ann Breast Surg 2018;2:17
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Figure 9 An algorithm for the management of TBD. TBD, tubular/tuberous breast deformity.

mainly because augmentation combined with mastopexy
is a relatively complex procedure that carries the risks of
both procedures. This may negatively influence both the
patients’ and surgeons’ perception of the aesthetic outcome.
The high rate of revisional surgery (54%) that was reported
in Spear’s er al. study (8) highlights the complex nature of
the combined procedure. Therefore, a two-stage procedure
may not necessarily alter patient satisfaction with the
outcome (8).

The importance of volume replacement and symmetry in
TBD management was highlighted in a study by Persichetti
et al. (10). The type of deformity according to Grolleau’s
et al. (9) classification, and the degree of volume asymmetry
largely influenced the choice of treatment in this study.
Therefore, a single stage procedure was mainly used in mild
to moderate asymmetry. This ranged from the application
of glandular flaps to the use of permanent expandable
implants in combination with mastopexy or reduction
mammoplasty techniques. In contrast, severe volume
asymmetry, particularly in the unilateral deformities,
required a staged reconstruction by TE first followed by a
placement of permanent implant later. Patient satisfaction
with the shape, volume and symmetry of the breasts was
assessed using a similar visual analogue scale (1= poor to
4= excellent), which demonstrated that all patients scored
between good and excellent (10).

Published literature lacks a comprehensive algorithm that
addresses both the grade or type of deformity and the issue
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of laterality in the planning of TBD treatment. It is already
established that there is no perfect surgical technique that
encompasses all the treatment objectives. Our findings
confirm that patient satisfaction was not affected by the
method of reconstruction. However, factors related to the
laterality and the grade of deformity may influence the
surgeons’ perception of the treatment plan. Therefore, a
comprehensive treatment algorithm was proposed from the
findings of this study (Figure 9).

"This algorithm is based on the combination of the grade
of deformity (I/II vs. III/IV) and laterality [unilateral (U/L)
vs. bilateral (B/L)] in planning the reconstructive options
for a patient with TBD. Therefore, for those patients
with lower grades (I/1I), the single stage procedure may
be a better option, whereas a two-stage reconstruction
may be more appropriate for the higher grades (I1I/IV).
Because the bilateral deformity will require operating on
both breasts simultaneously, it is possible to achieve the
objectives with implants only in the lower grades, whereas a
two-stage procedure may be required for the higher grades.
The presence of a unilateral deformity adds some difficulty
into management planning, because in addition to the
affected ipsilateral breast, the normal contralateral breast
also needs to be addressed to achieve symmetry. Therefore,
as per the algorithm, the ipsilateral breast will follow the
unilateral pathway by implementing either a single or two-
stage procedure depending on the grades, whereas the
contralateral breast might require a matching procedure in
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order to achieve symmetry (Figure 9).

This algorithm is proposed as a working guide for
surgeons encountering this complex deformity. It is
not a previously validated protocol, but it is based on a
retrospective analysis of clinical experience and patient
satisfaction with the outcome at our institution. We
acknowledge that there are some limitations in this study.
The surgeon’s personal evaluation could have been included,
but that is subject to personal bias. Though an independent
observer evaluation would have been ideal to compare the
surgical outcome with patients” own satisfaction score, it
was difficult to implement this within a busy clinical set-up
with time constraints on both patients and the evaluator.

In addition, the number of patients that completed the
follow up satisfaction questionnaires was relatively low
(24%), which did not enable the comparison of patient
satisfaction scores after five years.

Due to the small number of patients in the revisional
surgery subgroups, it was difficult to comment on the
higher rate of revisions in the unilateral deformities and
the higher grades in comparison with the bilateral and
lower grade deformities. However, clinically it was felt that
both ‘laterality’ and ‘severity of grade’ did contribute to
the overall management of the difficult and varied clinical
presentations of TBD.

Conclusions

TBD is a complex anomaly that poses a significant challenge
to plastic surgeons due to the diversity of its features and
the continuing uncertainty of its aetiology. Factors like
laterality, and grades of deformity form an essential part
of the assessment and treatment objectives. The surgical
techniques for the correction of TBD are focused on
achieving these objectives in majority of cases in a single
stage. Higher grades may require a two-stage approach
depending on the associated features and the laterality. It
is, however, difficult to achieve symmetry particularly when
the deformity is unilateral, and especially for those patients
with higher grades.

This study showed that there was no significant
difference in patient satisfaction between the lower and the
higher grades. It was also evident that TBD can be treated
in either a single stage or two-stage without affecting
patient satisfaction with the outcome. The majority
of patients had a poor to fair satisfaction scores, but a
third achieved good to excellent result, with unchanged
satisfaction in the long term. Reconstruction in a single

© Annals of Breast Surgery. All rights reserved.

abs.amegroups.com

Page 9 of 10

stage using implants only or in combination with mastopexy
was favoured in the lower grades, as opposed to a two-stage
approach with TE followed by implant prosthesis in the
higher grades. The fact that revisions were more common
in the higher grades and unilateral deformities suggests that
they are more difficult to manage, and that performing a
two-stage reconstruction may be advantageous in achieving
better symmetry, and enhancing patient satisfaction.

From this review, laterality and grades of deformity
were important factors in the management of TBD. It is
therefore essential to establish a treatment pathway that
facilitates the correct planning and management of this
complex deformity. Implementing the proposed algorithm
in a perhaps larger study that includes evaluation criteria
involving both the surgeon and patient may be an area
worth exploring in the future.
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