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Abstract

Objectives To evaluate ultrasound (US)-guided treatment of
capsular contracture (CC) in patients with reconstructed/
augmented breast.

Methods Twenty-five patients with grade IV CC were treated
with peri-implant US-guided injection of triamcinolone
acetonide. Before/after treatment, maximum capsular thick-
ness (MCT) was measured by ultrasound and pain assessed
with visual analogue score (pain-VAS). Patients with pain
relief at 1 month were considered early responders (ERs).
Another injection was performed in patients without pain
relief at 1 month (late responders, LRs).
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Results One patient (treated with chemo-radiotherapy) expe-
rienced severe pain and local reaction after the second
injection, requiring surgery. Twenty-four patients had baseline
MCT of 1.8+£0.3 mm and pain-VAS of 4.9+0.5, the baseline
MCT of 19 ERs (1.7£0.2 mm) being significantly lower than
that of 5 LRs (2.1+0.2 mm) (p=0.030). ERs had significantly
reduced MCT and pain-VAS at one (1.1£0.3 mm; 1.5+0.5)
and 6 months (1.1£0.2 mm; 0.9+0.7, respectively) (p<
0.001). At 1 month, LRs had a significantly reduced MCT
(1.6+0.1 mm, p=0.042) but non-significantly changed pain-
VAS (4.7+0.2); 5 months later, MCT reached 1.0+0.1 mm,
pain-VAS reached 0.8+0.5 (»p<0.044). Significant correla-
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tion between the relative variation of MCT and pain-VAS
(1 month/baseline) was found.

Conclusions US-guided injection of triamcinolone acetonide
is effective in treating grade IV CC.

Keywords Ultrasound guidance - Capsular contracture -
Breast - Triamcinolone acetonide

Introduction

Capsule formation around a breast implant is the effect of a
low-grade chronic inflammatory reaction to the foreign
body, resulting in a layer of fibrous dense connective tissue
[1]. Normally not thicker than 1 mm [2], the capsule is a
part of the normal healing process and may help in keeping
the implant in situ [3, 4].

Capsular contracture (CC) is the most frequent compli-
cation after breast augmentation or reconstruction with an
implant [5]. The incidence during the first year after surgery
ranges from 2% to 30% [6]. CC is mostly unilateral and
seems to be influenced by several factors, such as patient
age, type of implant (shape, surface and material), surgical
technique, and occurrence of postoperative complications
[5]- In addition, the presence of a bacterial microfilm on the
surface of the implant seems to be a favouring factor [7]. In
1978, Baker [8] described four clinical stages of CC. Stage
I represents a normal breast. Stage II represents a breast that
is a little firmer than it should be but still looks normal.
Stage III represents a very firm and aesthetically abnormal
breast. Finally, stage IV represents an aesthetically abnor-
mal and painful breast.

In the past, breast implants had a smooth surface. More
recently, new implants with textured surface were intro-
duced in clinical practice, but their role in reducing CC
remains controversial [5]. In addition, women who under-
went radiation therapy have a higher incidence of CC
[9, 10].

Over the past few decades, several therapies for CC have
been proposed. In patients with mild symptoms, the disease
can be managed conservatively with massages or tight
immobilisation [4]. An alternative therapeutic approach is to
perform an open [11] or closed capsulotomy or a capsule
excision [12, 13]. Recent papers described CC improvement
after oral administration of leukotriene receptor antagonists
[6]. Finally, steroid injection has been demonstrated to be
effective for the treatment of this condition [14—16]. The
injection technique proposed by Caffee [15] consists of a
three-step procedure that implies the use of a needle, a
catheter, and a custom-fabricated electrosurgery probe
without any image guidance.

The purpose of our study was to describe an ultrasound
(US)-guided technique to inject steroid between the capsule
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and the implant as well as to evaluate the efficacy of this
procedure in patients with CC.

Methods and materials
Study population

This study had local Ethics Committee approval and all
patients provided informed consent. The current report
concerns the 6-month outcome of 25 consecutive patients
with reconstructed or augmented breast affected by Baker
grade IV CC [8], who were treated with a local US-guided
injection of steroid at our Institution from March 2003 to
December 2006, and the presence of a stage IV CC,
according to Baker [8].

Patients with reconstruction were implanted monolaterally
with anatomical or round-shaped textured implants or breast
expanders (Mentor Corp., Santa Barbara, CA, USA or Inamed
Corp., Santa Barbara, CA, USA). Patients with augmentation
were implanted bilaterally with anatomical textured implants
(Mentor Corp., Santa Barbara, CA, USA or Inamed Corp.,
Santa Barbara, CA, USA).

We treated one breast in each patient. Demographics and
population features are shown in Table 1.

The visual analogue score (pain-VAS) was used for pain
assessment [17]. It consisted of a 10-cm graduated scale
from 0 (no pain) to 10 (unbearable pain): the patient marks
the point she feels to correspond to her pain [17].

Pre-treatment US evaluation

Before treatment, we performed a US examination to assess
the capsular thickness, the implant and the pouch of the
affected breast (Fig. 1). Maximum thickness of the capsule
and its location was recorded.

US-guided procedure

The study was conducted with the following US equipment: a
5000 HDI (ATL Electronics, Koninklijke Philips Electronics,
Eindhoven, the Netherlands) provided with a high-resolution
broadband linear array transducer (5—12 MHz). US-guided
procedures were performed by one radiologist with 25 years’
experience in breast and interventional US (C.M.). A second
operator was necessary to inject the drug during the procedure.
To avoid any movement during the procedure and to prevent
the consequence of possible vagal reactions, the patients lay in
a supine position.

The probe was cleaned with a non-alcoholic solution of
didecyldimethylammonium chloride 0.45% for at least
2 min to ensure complete sterilisation. The skin was
cleaned with a solution of iodopovidone 10% (or



577

Eur Radiol (2011) 21:575-581

Adero

oS L1 9y 81 z UonoNNsuoddy uoneIpey + %mﬁoﬁoﬁoﬁ%o Po1 sisoyisold i ST IopuodsaI-uoN
S0 01 Sl 'l 9v L'l 8 6’1 4 uononnsuoday WSy SIsysoId 6§ 144
¢l 80 L'l 80 I's Sl 8¢ ['C 4 uondnnsuooY PoT stsayisold  I¢ €C
€1 01 Sl 'l 4 91 Y 0¢ 4 uononysuossy Aderoypowndyy Yo sISAWSOId 69 [44
01 01 91 01 LY 91 8 ST [4 uononnsuossy Aderoy], uonerpey 1ySry sIsaYsOId  0S I
00 01 L1 ! LY 81 Ly 0¢ 4 uononnsSuoday Aderoy], uonerpey 1Sty topuedxy Ly 0¢C siopuodsar oye']
00 9’1 01 91 8t (44 I uoneuRWINY WSy siseyisold 67 6l
01 Sl Sl Sl v 61 I uoneuLWINY YT sisayisold €€ 81
S0 'l 01 V'l 0°¢ 8’1 I uoneuRWINY WSy sisoyisold g€ Ll
S0 Sl S0 Sl 144 0¢ I uoneIuewsNY WSy SISAYSOId T 91
S0 ! el 'l 144 91 I uononnsuoIy Aderopowdyy o7 Jopuedxy 89 Sl
00 60 01 60 134 vl I UonINNSUOISY Aderopowayy  JySry  Jtopuedxy /g 4!
00 01 S0 01 4 L1 I UONONISUOISY Po1 sisayisold 8y ¢l
01 'l 01 Tl I's 61 1 UOLONISU0dSY Aderopowroyy  JySry  ssomsord  H§ Tl
91 60 6’1 60 LS L1 I uononnsuoday PoT sisayisold L€ 11
Sl 01 91 01 6'Y vl ! uononnsuoday WSy sIsaysord  ¢f 0l
00 01 'l 01 a4 vl [ uononnsuooY WSy sIsaysord 9§ 6
! L0 Sl L0 €S 81 I UOnONNSUOOSY Aderoypowray)  ySry Jopuedxg L9 8
00 60 01 80 4 91 ! uononnsuossy yo1 opuedxyg (L L
1l 6’0 Sl 60 0°¢ 91 ! uononnsuodsy Aderoypowdyy Yo Jopuedxyg ¢ 9
01 60 Sl 80 (14 vl I uononnsuody Aderoypowayy  ySry Iopuedxyg gy S
|4 60 €7 60 s 91 I uononnsuody yo1 opuedxy 8y 4
9’1 I'1 I'c ! ¢S 8’1 I uononnsuoday Aderoypowdyy Yo Jopuedxy /g €
Sl 01 8’1 01 v's | I UonINISUOIIY Aderopowdyy Yo Jopuedxy ¢ C
01 I't S'1 I'T vy A I UOT)ONI)SUOIY Aderoyiowoy) Sy 1opuedxyg  9g I s1opuodsar Ajreq

(tuw) (tuw) (tuw) (vurww)
SVA-NIVd LD SVA-NIVd IO SVA-NIVd IO SVA-NIVd LD
suonoa(ur
syiuow 9 syiuow g yuow | ourjeseg  Jo JoquinN jsearg o8y juoneq

OpIU0JOOL QUO[OUIOWRLI) JO UOnoa[uUr
snosueindrad poprnd-punosenin YPrm pajear pue armjoenuod rensdes Aq peyoope sjuaned ¢z 10) (SYA-NIVJ) 2100s angojeue [ensia ured pue ([DJA) Ssousory Jensded wnwirxey | d[qeL

pringer

AQs



Eur Radiol (2011) 21:575-581

Fig. 1 A 43-year-old woman with capsular contracture (black
arrowheads) in her reconstructed and implanted right breast. A small
fluid collection in an implant folding is clearly visible (asterisk).
White arrows = double-layer implant surface; I = anechoic echotexture
of the implant

benzalkonium chloride 0.25% when allergy to iodine was
reported by the patient) and then draped with sterile
tissues. With ultrasound, the operator localised a small
folding of the implant in order to have a safe site to
introduce the needle. Sterile lubricant contact gel between
the probe and the skin was used (Glissen® 12.5 g, Pharm.
Fabrik Montavit Ges.m.b.H., Absam, Germany). In 3 out
of 6 patients with a breast expander, this device was
slightly emptied to make more space for the injection. US
guidance was used to introduce a 22-gauge needle
between the contracted capsule and the implant. The
needle was introduced coaxially to the US probe with an
inclination of 45° (Figs. 2 and 3a) and attention was paid
to the tip location in the periprosthetic space, being careful

Fig. 2 Schematic drawing of the procedure. The needle tip is inserted
into a small folding of the implant under ultrasound guidance. Dotted
line = contracted capsule

@ Springer

Fig. 3 A 24-year old woman with capsular contracture in her
augmented right breast. (a) Needle tip (arrowhead) positioning in a
small folding (asterisk) of the implanted breast (I). White arrows =
double-layer implant surface. (b) Steroid is injected (circles) into a
small folding (asterisk) of the implanted breast (I). Needle tip
(arrowhead) is visible and correctly positioned. Note the small amount
of air (small black asterisks) injected together with the drug. White
arrow = double-layer implant surface

to avoid any contact between the needle tip and the implant
surface. Thereafter, 1 mL of triamcinolone acetonide
(Kenacort 40 mg/mL, Bristol-Myers Squibb S.p.A., Italy)
diluted in 10 mL of saline solution was injected (Fig. 3b).
Finally, the needle was extracted, the skin cleaned and a
slightly compressive medication was applied. Patients
were kept in observation for about 30 min and then
discharged from the Department. Treatment protocol did
not include any scheduled drug administration after
patients’ discharge. It was suggested that they apply
some ice to the treated breast for 4 h to 6 h after the
procedure. Each patient was instructed to massage the
treated breast hourly during the first day and six times
per day for 15 days to favour an homogeneous
distribution of the drug around the implant.

At the 1 month time-point, patients who did not obtain a
satisfactory reduction of symptoms were treated again with
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a second injection, with the same technique already
described.

Follow-up

Ultrasound evaluation of capsular thickness as well as
clinical evaluation with pain-VAS score was performed 1
and 6 months after the first treatment. Patients who received
a second injection were also re-evaluated 1 month after the
second treatment.

Statistical analysis

Patients who received one injection were considered early
responders (ER), whereas those who received two injec-
tions were considered late responders (LR).

For both ER and LR, values of capsular thickness or pain-
VAS score at baseline were compared with those obtained at
1 month or at 6 months using Wilcoxon’s test. The correlation
between capsular thickness and pain-VAS score at baseline, at
1 month and at 6 months was calculated for ER, LR and
overall. Similarly, the correlation between the absolute and
relative variation of both capsular thickness and pain-VAS
score between baseline and 1 month was calculated.

Values of capsular thickness at baseline in ER were
compared with those of LR using the Mann-Whitney
U test.

For statistical analyses, software SPSS version 17
(SPSS, Chicago, IL, USA) was used. A p value equal to
or less than 0.05 was considered significant.

Results

All patients had a submuscular breast implant and were
operated within 12 months from the occurrence of CC.

Steroid injection between capsule and implant was
performed in all patients. No implant perforation occurred.
In one patient with breast reconstruction, who had just
completed a cycle of chemotherapy and radiation therapy, a
severe pain and local reaction occurred after the second
injection. She then underwent an urgent operation to
surgically remove the implant.

Out of the remaining 24 patients, 19 were ER and 5 LR.
Results regarding the treated breasts are reported in Tables 1
and 2 and graphically represented in Fig. 4a and b.

At baseline, maximum capsular thickness of 19 ER
(1.7£0.2 mm) was significantly lower than that of five LR
(2.1£0.2 mm) (p=0.030). Compared to baseline, ER had
significantly reduced maximum capsular thickness and pain-
VAS at 1 and 6 months. Compared to baseline, at | month, LR
had a significantly reduced maximum capsular thickness but a
non significantly changed pain-VAS. At 6 months (5 months
after the second injection), maximum capsular thickness and

Table 2 Results of ultrasound-guided treatment of capsular contracture in 25 patients

Early responders Late responders Overall®
Values p compared Values p compared Values p compared
with baseline with baseline with baseline
Number of patients 19 5 25
Age Mean+tstandard deviation ~ 49+13.4 55+8.9 50+12.5
Median 54 51 51
Breast Right/left 10/9 32 13/12
Chemotherapy/radiation therapy 9/0 12 11/3
Reconstruction/augmentation 15/4 5/0 21/4
Implant Prosthesis/expander 9/10 4/1 14/11
Maximum capsular Baseline 1.7£0.2 2.1£02 - 1.8+£0.3 -
thickness (mm) 1 month 1.1£0.3  <0.001 1.6£0.1  0.042 12403 <0.001
2 months - 1.0+£0.1  0.042 - -
6 months 1.1+0.2 <0.001 1.0+£0.1  0.042 1.0+0.2  <0.001
Pain visual analogue score ~ Baseline 4.840.5 5.1£05 - 4.9£0.5 -
1 month 1.5+0.5 <0.001 4.7+£0.2  0.068 22+1.6  <0.001
2 months - 1.6+£0.1  0.043 - -
6 months 0.9+0.7 <0.001 0.8+0.5  0.043 0.9+0.6  <0.001

All p values were calculated using Wilcoxon’s test

? Data reported in the “Overall” column include also the non-responder patient
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Fig. 4 (a) Evolution of maximum capsular thickness in 25 patients
affected by capsular contracture and treated with ultrasound-guided
percutaneous injection of triamcinolone acetonide. (b) Evolution of

pain-VAS of LR were significantly reduced in comparison
with baseline values.

No significant correlation was found for ER, LR and
overall (p>0.153) between capsular thickness and pain-
VAS score at baseline, at 1 month and at 6 months.
Significant correlation between relative variation of maxi-
mum capsular thickness and pain-VAS (1 month versus
baseline) was found (R*=0.178, p=0.040) (Fig. 5).

Discussion

Our experience demonstrated that US-guided injection of
40 mg of triamcinolone acetonide in the peri-implant pouch of
women with augmented or reconstructed breast affected by
Baker grade IV CC is effective in reducing capsular thickness
and patients’ discomfort, 80% of patients being ER.

Capsular contracture is the most common complication
in patients with breast implants. Over the years, its
incidence has decreased. This reduction has been attributed
to the use of new saline-filled implants and to the
submuscular placement of the implants, while the role of
textured implants is debated [5].

Fig. 5 Correlation between the 1,00
relative variation in the visual £ 0.90
analogue score and the relative 5
variation of maximum capsular § 0,80
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pain measured with visual analogue score in 25 patients affected by
capsular contracture and treated with ultrasound-guided percutaneous
injection of triamcinolone acetonide

Treatment of CC has been extensively discussed, but
there is still no agreement on a generally accepted
therapeutic pathway. Open and closed capsulotomy have
been described as effective, but they represent a traumatic
approach and results reported in the literature are discordant
[4]. The anecdotal use of oral leukotriene receptor
antagonists for treating CC has also been described [6].
These drugs seem to be quite effective. However, this still
represents an off-label practice and further studies are
required to validate the efficacy of this approach.

In our study, we included only grade IV CC because this
stage is painful and makes pain treatment necessary.

The significantly lower capsular thickness at baseline
between ER (1.7+0.2 mm) and LR (2.1+£0.2 mm) seems to
be an important point to focus on. These data may imply
that a capsular thickness of about 2 mm is a threshold to
determine whether a woman will need one or two
injections. However, although the difference is statistically
significant, this result should be tempered by the small
number of patients included in the LR group.

The absence of correlation between capsular thickness
and pain-VAS values as well as the almost-borderline
correlation between the reduction in their relative values

y=0,9515x+ 0,2834
RE=0,1779

*

*

0,30 0,40 0,50 0,60

Relative thickness reduction (%)

0,20
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indicates that those parameters do not vary together. We
could speculate that steroid has a faster and more effective
action on pain rather than on capsular thickness. Only a
longer follow-up may demonstrate a further reduction in
this latter parameter. However, no data are available to
support such a hypothesis.

We experienced one severe complication. This occurred
after the second injection in a patient who had undergone
combined chemotherapy and radiation therapy, and was
severely debilitated. We decided to treat this patient because
of an extremely painful CC. We can speculate that her general
condition favoured the occurrence of a local reaction with
severe pain, requiring removal of the whole implant. Notably,
none of the patients who had undergone chemotherapy alone
(n=10) or radiation therapy alone (n=2) experienced any
adverse reaction.

We did not experience any complications related to the
injection technique itself. However, the operator who
performed the treatment had about 25 years’ experience in
breast and interventional US. Operators inexperienced in
US-guided procedures could produce dissimilar results.

Compared with the injection technique described by
Caffee and Rotatori [14], our US-guided treatment seems to
have several advantages. First, the use of a simple 22-gauge
needle seems to be less complicated than the combined
used of a needle-catheter and a custom-fabricated electro-
surgical probe. In addition, thin access produced by a fine
needle is less prone to infections, compared with catheter
access. Second, costs are another important factor to
consider. Excluding money due for operators, drugs and
room occupancy (that can be assumed comparable), the
cost of a simple syringe and a 22-gauge needle are far lower
than the cost of a needle-catheter and a custom-fabricated
electro-surgical probe together with power generator. Third,
the US guidance allows for real-time monitoring of the
course of the needle through the skin and the capsule,
enabling the operator to avoid any contact of the needle tip
with the implant and to monitor the correct injection of
steroid solution between the capsule and the implant.

In our study, several limitations should be taken into
account. First, we did not have a control group, our design
being non-randomised. This seems particularly important,
as future investigations should be focused on understanding
whether the steroid is effective in the treatment of CC or the
therapeutic effect is due to simple capsular distension by
the injected solution. Second, we had a limited follow-up
period. In our particular series, patients with breast
expanders were then implanted with new textured prosthe-
ses and did not develop any new CC. Finally, the sample
size was relatively small. This was particularly true for the
LR (only five patients). Also, the study population was
relatively heterogeneous, including both cancer and non-
cancer patients. However, to our knowledge this is the first

reported experience of US-guided percutaneous treatment
of CC in patients with augmented and reconstructed
breast.

Summarising, US guidance allows for the safe injection
of steroid into the small space around the implant and the
US-guided injection of triamcinolone acetonide into the
peri-implant pouch is effective in reducing CC after breast
augmentation or reconstruction, even in patients who
underwent adjuvant chemotherapy or radiation therapy.
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