
Special technique in the Poland syndrome

10.1 Surgery of Poland’s syndrome
Fazel Fatah

10.1.1 Principles of surgical correction

Planning of surgical correction of the chest wall defor-
mity in Poland’s syndrome depends primarily on the
severity of the condition and the different types of
tissues involved. This may include some or all of the
following components: skin and subcutaneous tissues,
breast, muscle(s), rib(s), and other skeletal deformities
such as scoliosis. The treatment is therefore, tailored to
the needs of the patient. The deformity in females has
the added dimension of breast asymmetry that may
require augmentation or total breast reconstruction.
Surgical treatment may involve any or a combination
of the following:
* Implant augmentation.
* Custom-made prosthesis.
* Tissue expansion.
* Latissimus dorsi (LD) muscle transposition.
* TRAM flap or other free tissue transfer.
* Lipomodeling, autologous fat graft, and

liposuction.

* Rib cage reconstruction with autologous or allo-
plastic material.

* Nipple areola complex (NAC) reconstruction.
* Reduction, mastopexy or augmentation of contra-

lateral breast.

Although most patients who present for treatment
are young adults, increasingly children of the age of
10 years and in the early teens are seeking advice
about treatment, but at a much earlier date parents
seek advice about the deformity and indications and
timing of surgery. Definitive treatment in young
males is easier than in females due to the more
dramatic changes in the size and shape of the female
breast, as they grow older. Men with the deformity
and approaching the middle age sometimes seek
treatment due to a natural increase in the size of
the normal breast and development of gynecomastia
with age that leads to a more noticeable gross asym-
metry of the chest (Fig. 1a). Mild rib cage deformity
and/or partial absence of the anterior segment of one
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Fig. 1a and b. Correction of Poland’s deformity in a 44-year-old male patient using a custom-made silicone prosthesis on the right side
and liposuction of gynecomastia on the left side
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or more ribs, commonly from second to fifth [27],
that do not cause an obvious depression in the rib
cage contour can be ignored during reconstruction
but severe absence of multiple segments of ribs
require chest wall reconstruction before the overly-
ing soft tissue deformities can be corrected. Appro-
priate surgical treatment must be carried out on
different age groups in males and females.
Personal experience include treating 32 patients
between 1993 and 2007 with an age range of
11–44 years and using a variety of techniques either
as single procedures or multistage and combined
procedures, examples of which are demonstrated
below.

10.1.2 Correction of male Poland’s
chest wall deformity

Although it has been mentioned that Poland’s syn-
drome affects males more than females [21], in reality,
because rarely there is a functional indications for
surgery [5], more female patients seek treatment for
aesthetic reasons than males do. But increasingly male
patients who are self-conscious of the deformity seek
surgical correction too.
The method of correction applied depends on the sever-
ity of the deformity. Insertion of custom-made silicone
prosthesis in a subcutaneous plane can be very effective
in camouflaging the deformity [12] (Fig. 1a, b). The
consistency of the silicone prosthesis is dictated by the
consistency of the tissues it replaces [5].When the defect
is more pronounced and reconstruction of the anterior
axillary fold is required, LD muscle transfer can be
considered. A custom-made prosthesis may also be
required if the contour defect is too severe due to rib
cage deformity [12, 15, 25]. However, the patient has to
understand that this means sacrificing the posterior
axillary fold and adding scars to the back and axilla
for the purpose of tissue-addition to the chest. Preoper-
atively, it is important to clinically establish that the LD
muscle on the affected side is equally developed like the
contra-lateral normal side [3, 6]. If ipsilateral LD trans-
position is not available, free microvascular contra-
lateralflaptransplantationisanalternative(Chapters10.2
and 10.3) and it is mandatory to establish the presence
of suitable recipient vessels preoperatively as well as
intra-operative assessment of the recipient vessels
before embarking on the free tissue transfer [4, 20].
The area of muscle deficiency is outlined with the
patient standing up and both hands tightly squeezing
the waistline for comparison and the skin of the

anterior chest wall is marked and extending onto the
arm. Similar dimensions are drawn on the back skin
overlying the LD muscle as a guide for the dimensions
of the muscle harvest required for the reconstruction.
Through an axillary dissection the adequacy of the
thoraco-dorsal pedicle is ascertained first. The anterior
chest dissection is carried out next through an infra-
mammary incision and with the help of a set of lighted
retractors. Further access is gained through the axillary
incision that is used to identify the pedicle as part of
raising the LD flap. Superiorly, in an attempt to reach as
high as possible in correcting the deformity in the infra-
clavicular area, extreme care must be taken to avoid
injury to the cephalic and/or subclavian vein particu-
larly if the clavicular head of the LD muscle is absent or
hypoplastic. Injury to the subclavian or cephalic vein
can lead to disturbing hemorrhage and immediate ac-
tion must be taken by gaining direct access to the
bleeding vein to avoid heavy blood loss. The LD muscle
can be mobilized through a relatively small transverse
incision in the back, approximately 8–10 cm in length,
level with inframammary fold or a vertical incision
along the lateral border of the muscle [15] and a 5–6 cm
incision in the axilla. A small ellipse of skin can be
harvested with the flap and de-epithelialized to bury it
under the NAC area to enhance the breast contour
(Fig. 2). The muscle is completely islanded on its neu-
rovascular pedicle by detaching the insertion from the
intertubercular floor of the humerus and tunnelled
through the axilla to the chest and then reinserted to
the crest of the greater tuberosity of the humerus using
the tendon of the clavicular head as a guide when it is
present. Otherwise, in the complete absence of PM
muscle, the tendon is sutured to the fibrous condensa-
tion of the periosteum of the crest above the deltoid
insertion where the latter muscle fibers normally blend
with the pectoralis major muscle insertion [15, 23]. This
is carried out through the axillary incision and it re-
quires strong retraction of the space between the deltoid
and the two heads of bicepsmuscle. The periphery of the
LD muscle is sutured to the chest wall along the lateral
border of the sternum and to the lower border of the
clavicular head of the PM muscle if it is present. The
tendon is inserted to the humerus in a way to create
sufficient resting tension in the muscle to continue
acting as an effective functional unit and stand out in
the anterior axillary fold (Fig. 2c). However, it is difficult
to reproduce a fold of similar thickness to the normal
side which is formed by rotational twisting of the
normal pectoralis major muscle to form a rounded
axillary fold before becoming tendinous and inserting
to the humerus [23]. This however, can be compensated
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for with fat injection (Chapter 6.6.2) at a later date if the
patient is still concerned. The remaining donor site skin
flaps of the back are then quilted down the chest wall
with absorbable sutures to prevent seroma formation
[10, 24, 26]. In the absence of the ipsilateral LD muscle,
the contra-lateral muscle [17] can be used as a free flap
(Chapter 10.3). Targeted exercise in the postoperative
period can help maintain and even increase the bulk of
the muscle. When the skin in the region of the missing
anterior axillary fold is unduly tight, tissue expansion

can be carried out before themuscle transfer to facilitate
the creation of the fold (Fig. 2a).
Lipomodeling is increasingly emerging as a very
simple, safe, and effective way of correcting Poland’s
chest wall deformities, either as a primary method
(Fig. 3a–d) or as a secondary procedure to compli-
ment any of the above described techniques that
often leave residual contour deficiency and rarely
produce full symmetry [7–9, 22]. The procedure is
minimally invasive, it does not leave visible scars

a

b

c

Fig. 2a. Planning of ipsilateral LD muscle transfer. This patient has had prior expansion of the anterior axillary fold skin, notice
the –w– scar in the axilla to introduce the expander which is removed and the incision is reused for axillary approach and fixation of the
LD tendon to the humerus. Also notice the outline of the dimensions of the muscle required both on the chest and the back including
a small skin ellipse to de-epithelialize and use to enhance the breast contour. b The LD muscle completely islanded on the
neurovascular bundle and ready to be inserted to replicate the PMmuscle attachments. c LDmuscle inserted in a way to reconstruct a
functional anterior axillary fold
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behind and it can be carried out as day case surgery.
Furthermore, the reconstructed area feels entirely
natural with no need for long-term maintenance
work. However, the patient must have sufficient
excess fat in the proposed donor sites such as abdo-
men, loins, hips, and thighs. Large amounts of fat

may be required and must be injected methodically
(Chapter 6.6.2) to correct the contour defect either in
one or multiple sessions, using the Coleman system
and technique of micro fat grafting to avoid fat
necrosis. If there is a significantly tight skin
with lack of subcutaneous tissues, staging the fat

a b

c d

Fig. 3a and b. Preoperative views of basic Poland’s deformity in a 23-year-old male patient treated with autologous fat injection.
c 3months after the first course of fat injection, 110 cc, notice the formation of a new axillary fold. d Final result several months after
the second course of 80 cc fat injection and some liposuction of right breast with excellent lasting correction of the deformity
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injection allows the skin to relax after first injecting
a relatively smaller amount of fat, 60–100ml over a
wide area, in preparation for further injections at a
later dates. Lipomodeling may involve liposuction of
the contra-lateral side to help achieve better symme-
try (Fig. 1b).
Injectable alloplastic hydrophilic gel materials such as
Bio-Alcamid� (Polymekon, Italy) have been advocated
as a simple method for correction of various contour
defects including the chest wall and in Poland’s defor-
mity [18]. However, the highly viscous material is not
easy to inject, particularly when very large volumes are
needed to correct such deformities. Furthermore, one
has to weigh the relative simplicity of the technique
against possible long-term problems that may arise
from injecting large amounts of alloplastic material
such as infection and granulomatous reactions. Autog-

enous tissues are always preferable and should be the
first choice of treatment whenever applicable.
Asymmetry of position of NAC is more difficult to
correct in male patients, however significant asymme-
try of size can be corrected with tattooing.

10.1.3 Correction of female Poland’s
chest wall deformity

The female deformity is more complicated due to the
added breast deformity and asymmetry that also in-
volves the NAC. In patients with partial absence of PM
muscle and mild to moderate degree of breast asymme-
try, unilateral breast augmentation or bilateral differ-
ential breast augmentation may be sufficient to achieve
an acceptable level of correction. However, implant

a b
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Fig. 4a and b. Unsatisfactory result from attempted correction of Poland’s deformity in a female patient using round silicone
breast implant. Notice the appearance of an accentuated upper pole deformity and gross asymmetry with her naturally ptotic right
breast. c and d Significant improvement after replacing the old implant with a full height and full projection anatomically shaped
(Inamed� BioDimentional) breast implant and mastopexyþ augmentation of the normal right breast using a medium height and
medium projection of a similar breast implant
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alone does not correct the defects in the infra-clavicular
and anterior axillary fold areas. A full height anatomical
implant is preferable to help correct some of the upper
pole contour deficiency (Fig. 4a–d) [16], which demon-
strated a complex reconstruction of the chest wall and
breast deformity in a female patient using customized
composite silicone prosthesis. Before dissection of the
pocket is started it is necessary to establish the integrity
of the ribs, as missing ribs also signify missing inter-
costal muscles (Figs. 1 and 2 in Chapter 10.3), therefore,
extreme caution is required during dissection of the
pocket to avoid injury to the pleura and the lung. This is
highly relevant if one is revising an old implant with
capsulectomy and change of prosthesis; the posterior
wall of the capsule may effectively be adhered to the

parietal pleura. This principle applies tomale patients as
well if they undergo prosthetic reconstruction.
Breast augmentation can be supplemented by fat injec-
tion in the upper pole, the infra-clavicular region and the
area of the anterior axillary fold to further correct the
contour deficiencies in these areas that cannot be ad-
dressed by implant alone [22]. Total correction of signif-
icant deformities in females with Lipomodeling, i.e., fat
injection alone is possible in selected patients [8, 9].
When breast hypoplasia is combined with tight skin
and in cases of breast aplasia, tissue expansion is
necessary to create a skin envelope for the new breast
[2]. Depending on the circumstances of the case, the
expander is either replaced with an implant, or
autologous tissue transfer is required either alone or

ba

Fig. 5a. 17-year-old female patient with complete absence of right PM muscle and moderate breast asymmetry; planning for a
combination of bilateral differential breast augmentation and right LD muscle transfer to reconstruct the anterior axillary fold and reduce
the contour deficiency in the infra-clavicular region. b Notice a fully functional LD muscle in the right anterior axillary fold indicated by
the arrow. Further correction of any residual contour deficiencies can be improved with fat injection

Fig. 6a. Significant left chest wall deformity in a 19-year old thin patient with a relatively large and fully developed right breast requiring
multi-staged procedures. b Stage one involved making a cast of the rib cage defect to manufacture a custom-made semi-solid textured
silicone prosthesis to create a platform for the breast reconstruction. The prosthesis is introduced in a subcutaneous pocket (see arrow)
that was very carefully dissected because of the missing ribs; the dissection was made safer by creating a tumescent field. The prosthesis
was fixed with few sutures at the periphery of the rib defects through holes made during the manufacturing of the prosthesis. c Stage
two involved a bipedicled muscle preserving TRAM flap to harvest a flap with maximum possible dimensions to help introduce some soft
tissue in the subcutaneous plane covering the area from below the clavicle to the inframammary fold and from the lateral border of the
sternum to the anterior axillary fold. The soft tissue mound is significantly small and further measures needed to create a breast. d Stage
three, a Style 150 adjustable breast implant was inserted in a pocket dissected between the TRAM flap and the custom-made silicone
prosthesis preserving its covering capsule. The implant was inflated to its capacity over a period of several weeks and in a stage four, nipple
reconstructionwas carried out and later followed by tattooing of the NAC. Thewhole process took approximately a year to complete and as
a final touch the patient went and had a decorative tattoo designed by a professional

"
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combined with an implant. LD muscle transfer is
ideal for this purpose with the implant inserted
behind it. The muscle contributes to the correction
of the upper pole and the anterior axillary fold
contour deficiencies as well as providing added soft
tissue cover for the implant (Fig. 5a, b). Alternatively,
Lower abdominal excess tissues can be transferred
either as a pedicled TRAM, free TRAM, DIEP or SIEA
or other free perforator flaps [11, 13, 20]. In the
presence of severe absence of multiple rib segments
with obvious chest wall defect and severe breast
hypoplasia or aplasia (Fig. 6a), appropriate recon-
struction of the skeletal defect is necessary before the
breast and other soft tissue defects can be rectified.
The reconstruction becomes more challenging when
the patient is thin and has a well-developed contra-
lateral breast (Fig. 6a). Preference should be for the
least invasive technique with the minimum visible
scars and complications. Custom-made silicone pros-
thesis is preferable and serves this purpose well.
Alternatively, methylmetacrylate cast made at the
time of the exploration can be used (Fig 7a). In a
second stage soft tissue transfer is carried out. If LD
muscle is used, an adjustable expander/implant can
be inserted under the muscle at the same time to be
expanded at a later date (Fig. 8b). However, if TRAM
or other autologous free tissue transplantation is
carried out, the flap is de-epithelialized and inserted
under the skin with attention paid to correcting the

upper pole and anterior axillary defects which takes a
significant volume of the flap to achieve. Insertion of
the expander/implant under the transferred tissues is
deferred to a later date to prevent problems with flap
survival due to pressure (Fig. 6b–d). A narrow strip of
skin from the flap can be left and inset in the skin
incision made in the future inframammary fold to
monitor circulation in the flap that could be removed
at a later date. This technique avoids insertion of a
skin paddle from the flap as in delayed breast recon-
struction in order to create natural ptosis. If the
patient has a high NAC on the affected side, a strip
of skin from the flap can be inserted above the NAC
to lower its level. Further procedures to reconstruct
NAC and make final adjustments of shape and size
may be necessary.

10.1.4 Correction of Poland’s chest wall
deformity in children

Children between the ages of 8 months and 16 years
have been treated for chest wall deformity including the
use of LD muscle transfer, ipsilateral as well as contra-
lateral micro-neurovascular transfer, rib grafts, and
synthetic mesh. So far, no evidence of long-term ad-
verse effect on the musculo-skeletal development is
reported [1, 14, 17, 19]. However, one must consider
the fact that the procedure is primarily carried out for

a b

Fig. 7a. Rib cage deformity corrected in the cardiothoracic department using methylmetacrylate cast introduced through an incision
near the inframammary fold region and the patient referred for breast reconstruction. b Breast reconstruction with a combination of
LD muscle transfer and Style 150 full height anatomical implant resting on a platform of methylmetacrylate prosthesis. Notice the
functional LD muscle in the anterior axillary fold
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aesthetic rather than functional reasons [5] and perhaps
unless there is a compelling reason for operating earlier
in life [1], one should allow the child to grow to an age
when they can demonstrate signs of self-consciousness
and willingness to undergo surgery. Young girls with
minor form of the deformity commonly become more
aware of it once they begin to develop a normal breast
on the contra-lateral side which can happen as early as

the age of 10–11 years. Many of them are happy to
postpone treatment until they havematured further and
some until they have fully grown. If they wish to have
early treatment, it is reasonable to use a suitable adjust-
able breast implant with potential to increase the vol-
ume as the contra-lateral breast grows larger (Fig. 7a–c)
until such time when amore definitive treatment can be
carried out with the patients’ full informed consent. The

ba

c

Fig. 8a. 11-year-old girl had insertion of Style 150 implant after
becoming very self-conscious of her relatively minor breast asym-
metry and absent pectoral head of PM muscle when she was
12 years old. At this stage the augmented breast is larger and no
saline insertion was needed for another 2 years. b Same patient
at the age of 18 requiring change of implant. c Now the patient is
aged 21 and notice the change in her weight, she requested
change of her implant in the right breast for a bigger one
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earlier surgery is carried out the more likely that revi-
sions will be required, as the patient grows older,
particularly in female patients.
In conclusion, Poland’s chest wall deformity includes
a wide range of visible deformity and asymmetry,
from simple to complex, depending on the severity
and the extent of the different tissues involved.
Rarely treatment of the chest wall deformity is re-
quired for functional reasons. A variety of treatment
options are available, ranging from simple to very
complex and multistage procedures. There is no age
or sex limitation on surgery as such, but judgment
must be exercised in each patient on an individual
basis, taking the patients’ specific circumstances into
consideration including the presence of other asso-
ciated deformities.

References

[1] Anderl H, Kerschbaumer S (1986) Early correction of
the thoracic deformity of Poland’s syndrome in children
with the latissimus dorsi muscle flap: long term follow-
up of two cases. Br J Plast Surg 39:167–172

[2] Argenta LC, VanderKolk C, Friedman RJ, Marks M
(1985) Refinements in reconstruction of congenital
breast deformities. Plast Reconstr Surg 76:73–82

[3] Bainbridge LC, Wright AR, Kanthan R (1991)
Computed tomography in the preoperative assess-
ment of Poland’s syndrome. Br J Plast Surg 44:
604–607

[4] Beer GM, Kompatscher P, Hergan K (1996) Poland’s
syndrome and vascular malformations. Br J Plast Surg
49:482–484

[5] Borschel GH, Costantino DA, Cederna PS (2007) Indi-
vidualized implant-based reconstruction of Poland
syndrome breast and soft tissue deformities. Ann Plast
Surg 59(5):507–514

[6] Cochran JH Jr, Pauly TJ, Edstrom LE, Dibbell DG (1981)
Hypoplasia of the latissimus dorsi muscle complicating
breast reconstruction in Poland’s syndrome. Ann Plast
Surg 6:402–404

[7] Coleman SR, Saboeiro AP (2007) Fat grafting to the
breast revisited: safety and efficacy. Plast Reconstr Surg
119:775–785; discussion 786–787

[8] Delay E, Garson S, Tousson G, Sinna R (2009) Fat
injection to the breast technique, results, and indica-
tions based on 880 procedures over 10 years. Aesthetic
Surg J 29:360–376

[9] Delay E, Sinna R, Chekaroua K, Delaporte T, Garson S,
Tousson G (2009) Lipomodelling of Poland’s syndrome:
a new treatment of the thoracic deformity. Aesthetic
Plast Surg (in press)

[10] Fatah F (1999) Extended latissimus dorsi flap in
breast reconstruction. Oper Tech Plast Reconstr Surg
6:38–49

[11] Fujino T, Harasina T, Aoyagi F (1975) Reconstruction
for aplasia of the breast and pectoral region by micro-
vascular transfer of a free flap from the buttock. Plast
Reconstr Surg 56:178–181

[12] Gatti JE (1997) Poland’s deformity reconstructions with
a customized extrasoft silicone prosthesis. Ann Plast
Surg 39:122–130

[13] Gautam AK, Allen RJ Jr, LoTempio MM, Mountcastle
TS, Levine JL, Allen RJ, Chiu ES (2007) Congenital
breast deformity reconstruction using perforator flaps.
Ann Plast Surg 58:353–358

[14] Haller JA Jr, Colombani PM, Miller D, Manson P (1984)
Early reconstruction of Poland’s syndrome using au-
tologous rib grafts combined with a latissimus muscle
flap. J Pediatr Surg 19:423–429

[15] Hester TR Jr, Bostwick J 3rd (1982) Poland’s syndrome:
correction with latissimus muscle transposition. Plast
Reconstr Surg 69:226–233

[16] Hochberg J, Ardenghy M, Graeber GM, Murray GF
(1994) Complex reconstruction of the chest wall and
breast utilizing a customized silicone implant. Ann
Plast Surg 32:524–528

[17] Kelly EJ, O’Sullivan ST, Kay SP (1999) Microneurovas-
cular transfer of contralateral latissimus dorsi in
Poland’s syndrome. Br J Plast Surg 52:503–504

[18] Lahiri A,Waters R (2007) Experiencewith Bio-Alkamid,
a new soft tissue endoprosthesis. J Plast Reconstr
Aesthetic Surg 60:663–667

[19] Liu W, Hu T, Tang Y, (2004) Surgical correction of
Poland’s syndrome in children. Zhongguo Xiu Fu
Chong Jian Wai Ke Za Zhi 18:485–486

[20] Longaker MT, Glat PM, Colen LB, Siebert JW (1997)
Reconstruction of breast asymmetry in Poland’s chest-
wall deformity using microvascular free flaps. Plast
Reconstr Surg 99:429–436

[21] Marks MW, Argenta LC, Izenberg PH, Mes LG (1991)
Management of the chest-wall deformity in male
patients with Poland’s syndrome. Plast Reconstr Surg
87:674–678

[22] Pinsolle V, Chichery A, Grolleau JL, Chavoin PJ (2008)
Autologous fat injection in Poland’s syndrome. J Plast
Reconstr Aesthetic Surg 61:784–791

[23] Romanes G (1972) Cunningham’s textbook of anato-
my, 11th edn. Oxford University Press, London,
pp 307–308

[24] Schwabegger AH, Ninkovic M, Brenner E, Anderl H
(1997) Seroma as a common donor site morbidity after
harvesting the latissimus dorsi flap: cause and preven-
tion. Ann Plast Surg 38:594–597

[25] Seyfer AE, Icochea R, Graeber GM (1988) Poland’s
syndrome. Natural history and long-term results of
chest wall reconstruction in 33 patients. Ann Surg 208:
776–782

[26] Titley OG, Spyrou GE, Fatah MFT (1997) Prevention of
seroma in the latissimus dorsi flap donor site. Br J Plast
Surg 50:106–108

[27] Urschel HC Jr (2000) Poland’s syndrome. Chest Surg
Clin North Am 10:393–403, viii

256 10.1. Surgery of Poland’s syndrome



10.2 Special microvascular flap for the Poland syndrome, the TMG-flap
Thomas Schoeller

10.2.1 Introduction

The Poland syndrome deformity is characterized by the
missing lower part of the pectoralis major muscle and
therefore the missing anterior axillary fold (Fig. 1).
Additionally hypoplasia of the breast gland can be
associated in various forms. Severe other deformities
of the upper limb can be also seen and are described in a
different chapter (Chapter 2.3.4). The idea of correcting
a missing pectoralis major muscle by a free functional
transverse myocutaneous gracilis (TMG)-flap is a rel-
atively new approach to this particular problem. In
former times themost common surgical correction was
the transposition of the latissimus dorsi flap, if this
muscle was not effected by the Poland syndrome
[1–4]. In some centers lipofilling is used as a primary
method of correction [5]. In our hands the lipofilling
procedure is more used as an ancillary procedure for
minor volume corrections (see Chapter 6.6.2). The
TMG-flap gives the opportunity to create a dynamic
and functional anterior axillary fold by inserting the
gracilis muscle in the direction of the missing pector-

alis major muscle followed by a nerve coaptation.
Additionally the attached skin can be used to build
up the missing soft tissue volume in the infraclavicular
region and if necessary also to add further volume to
the missing breast.

10.2.2 Surgical technique

The operation is performed in two teams, one is prepar-
ing the recipient pocket (Fig. 2) for the gracilis-flap in
the pectoral region of the affected side, the second team
simultaneously harvests the TMG-flap at the contralat-
eral thigh (Figs. 3–5). The skin is undermined from the
thoracic skeleton and the recipient vessels, preferably
the thoracodorsal vessels, if available, as well as a
recipient motor branch from muscles in the vicinity
(Fig. 6). Due to the characteristics of the Poland syn-
drome a high variability of unexpected anatomy occurs
with sometimes, apart from the absent pectoralis muscle
and breast gland, hypoplastic or even missing further
anatomical structures [6].

Fig. 1. Missing anterior axillary fold due to hypoplastic pector-
alis major muscle (PMM). Only the clavicular portion of the PMM is
visible during forced contraction. This patient already received
subglandular breast implants in a former operation

Fig. 2. Marking of the recipient pocket in a subcutaneous plane
to host the transplanted microneurovascular flap. The orientation
of the pocket simulating the direction of the lacking portion of the
PMM



10.2.3 Harvesting of the TMG-flap

The patient lays in supine-position, the thigh is
slightly abducted and the calf mobile, trapped with
sterile stockings. The skin island of the flap is fea-
tured by its landmarks which are: the upper border is
the natural crease of the groin in extension to the
infragluteal fold (Fig. 3). The anterior border is the
palpable tendon of the adductor longus muscle,
the posterior endpoint is the posterior midline and

the lower boarder of the skin island is defined by the
laxity of the skin which will be tested preoperatively
in a standing position. The skin is pinched and
approximated to the upper line where tension free
closure is still possible. Usually a width of the skin
island of 8–12 cm can be harvested. The skin island is
elevated including the fascia of the thigh, posterior
and anterior of the attachment of the gracilis muscle.
The skin island after harvesting remains attached to
the gracilis muscle only. In the next step the plane
underneath the facia and above the gracilis muscle is
mobilized along the whole length of the inner thigh.
Attention is paid to the secondary minor pedicle of

Fig. 4. The flap already dissected, notice absence of any scar at
the thigh. The gracilis muscle was dissected via the skin incision,
that circumcised the skin island

Fig. 3. Marking of the gracilis muscle along the thigh, with a
transverse skin island along the groin and the anterior gluteal fold,
in order to keep the resulting scar in a hidden region

Fig. 5. Harvested free transverse myocutaneous graciilis (TMG)-
flap with the vascular pedicle (right) and nerve (45� angle to
vessels)

Fig. 6. Thoracodorsal nerve marked with a rubber loop, to which
the anterior branch of the obturator nerve supplying the gracilis
muscle will be coapted end to side
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the gracilis muscle. In many cases direct clipping of
this pedicle can be achieved, but if this pedicle arises
very distal only a blunt dissection with a slowly
overextension and subsequent rupture of the pedicle
may cease bleeding therefrom. As soon as the con-
junction between tendon and muscle is felt, the
tendon is dissected with long scissors, but transected
as far distally as possible. The origin of the muscle
will be released from the pubic bone and the nerve
motor branch and the vascular pedicle are prepared
up to the length requested. The motor branch (ante-
rior branch of obturator nerve) should be followed as
proximally as possible (up to 10 cm is rather feasible).
The motor branch enters the muscle about 2 cm
above the hilus of the vascular pedicle (Fig. 5). The
nourishing vascular side branches into the adductor
longus and abductor magnus muscle have to be
clipped off and the pedicle is further developed until
it originates from the profunda femoris artery and
vein. The closure of the donor side resembles a
typical medial thigh lift. Skin closure by resorbable
sutures is recommended since stitch removable in
that region is very uncomfortable for the patient.
Postoperative compression stockings to the thigh is
necessary for the first 10 days.

10.2.4 Preparation of the donor side

Preoperative markings are defining the submammary
fold and a symmetrical approach to the new anterior
axillary fold (Fig. 2). Just posterior to the new anterior

axillary fold a lazy-S skin incision is made and the skin
at the anterior thoracic skeleton is undermined together
with the breast tissue, if present. Special care has to be
taken by that step because sometimes ribs are missing
[6] and perforation of the thinned thoracic wall may
cause pneumothorax (Chapter 10.3). As soon as the
whole area is undermined the volume filling flap is
inserted (Fig. 7). Prior to flap insertion the skin island
needs to be deepithelialized entirely. The subcutaneous
part is used to fill up the missing volume either at the
infraclavicular region or may serve to add further
volume to an underdeveloped breast in women. Fixa-
tion of the flap to the deep tissue layers especially
toward the midline is facilitated by special hooks
equipped with cold light. Then the anterior axillary fold
is created by suturing the tendon of the gracilis muscle
to the humerus bone or the upper arm fascia with
particular attention not to damage any crossing nerves.
The origin of the gracilismuscle then is sutured to the rib
periosteum and intercostal muscles to the same position
as the contralateral pectoralis major muscle presents
itself (Fig. 8). Care has to be taken tomaintain the correct
resting tension,which preferably should bemarkedwith
a suture into the muscle before release of the tendon
during flap harvest. As soon as the whole flap is sutured
and secured, the vascular pedicle will be hooked up by
microsurgical anastomoses. End-to-end-anastomoses
to the thoracodorsal vascular bundle are preferred. An
epineural window to the thoracodorsal nerve is cut,
followed by an end-to-side neurorrhaphy secured with
a drop of fibrin glue. At the recipient side no compres-
sion should be applied after wound closure.

Fig. 8. The situation immediately after wound closure. An
oxygene probe serves for flap perfusion surveillance. The plastic
pads secure transcutaneous fixation sutures to keep the muscle
and skin flap at the position desired

Fig. 7. The free flap is transferred to the site of reconstruction,
depicting the volume that is available with this flap, necessary to
fill up the missing tissue and occasionally depressed thoracic
wall
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10.2.5 Discussion

The TMG-flap reconstruction for a Poland syndrome
associated thoracicwall deformity is a newanddynamic
approach to this difficult problem. It has to fulfill two
tasks: first the restoration of the anterior axillary fold
and second a volume replacement (Fig. 9). The idea
behind the nerve coaptation and the functional transfer
is not to provide strength as an adjunct to an underde-
veloped pectoralis major muscle, but should create a
natural looking and contracting muscle bulk at the
anterior axillary fold. Usually half a year thereafter
EMG-records show first positive signs of muscle flap
reinnervation. Therefore it is of paramount importance
to maintain the normal resting tension during surgery,
otherwise the muscle fibers cannot contract properly.
Depending on the discrepancy of the breast volume and
the available tissue at the medial thigh and buttock, the
skin paddle can be sufficient to restore a missing breast
volume also. Optionally an additional silicone breast
implant may be necessary just to adapt the breast
volume to symmetry. A second TMG-flap for the miss-
ing volume can be inserted if a pure autologous recon-
struction is intended and silicone implants are refused.
If only a small volume discrepancy has to be corrected,
lipofillingwould be themethod of choice for refinement
([5] or Chapter 2.3.4).

10.2.5.1 Advantages

The major advantage of that procedure consists in the
relatively inconspicuous donor site at the thigh which

can be placed in a concealed natural body fold. The loss
of the gracilismuscle function is totally compensated by
the remaining adductormuscles and therefore not really
noticeable for the patient [7, 8]. The three-dimensional
shape and volume of the TMG-flap allows a lot of
freedom for the surgeon to insert the flap depending
on the individual requirements of the deformity. The
TMG-flap provides with the potential for a dynamic and
functional reconstruction and all the benefits of an
autologous tissue reconstruction [9–11].

10.2.5.2 Disadvantages

Since the TMG-flap transfer is a microvascular proce-
dure all the risks associated with microanastomoses
have to be taken into consideration. Therefore patients
with a general contraindication for microvascular
procedures should be excluded from that procedure.
It bears the risk of a total failure in case of an anasto-
mosis problem. If not trained routinely for other in-
dications, it may become a very long and tedious
procedure. Regarding the donor site sometimes senso-
ry branches from the posterior thigh nerve cross very
superficial into the skin island and have to be dissected
during incision along the skin island in the posterior
part of the TMG-flap. This might result in a numb area
on the posterior aspect of the thigh. However, and in
contrast to the harvest of an infragluteal flap, it will not
result in a disturbing neuroma, which has to be men-
tioned to the patient in the informed consent
preoperatively.
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10.3 Special microvascular flap for the Poland syndrome,
the latissimus dorsi-flap
Anton H. Schwabegger

10.3.1 Introduction

As an element for the reconstruction of the anterior
axillary fold in the Poland Syndrome with partially or
completely missing M. pectoralis major, the ipsilateral
latissimus dorsi as a muscle (LDM)-flap or eventually as
myocutaneous-flap offers itself as a transposed-flap
([1–3] and Chapter 10.1). In some cases however, at the
ipsilateral side an associated deformitywith hypoplastic
or evenmissing components of the thoracic wall, name-
ly of ribs, intercostal muscles and also of the Latissimus
dorsi muscle [2, 4] may be found (Figs. 1 and 2). Apart
from such muscle and skeletal anomalies, also the
probability exists that moreover yet vascular anomalies
in the sense of hypoplasia or aplasia of the thoracodorsal
vessels, which are necessarily important for a transpo-
sition, are present. As already described by Beer in 1996,
prior to a planned transposition of the LDM it is abso-

lutely necessary above all to perform a detailed func-
tional test and suitable imaging (e.g., angio-MRI) of the
latissimus- and skeletal thorax region in regard to the
vascular situation of the concerned side [4]. If signifi-
cant anomalies should exist, which indicate lack of
sufficient circulation, other alternatives like autologous
tissue transplantationor lipofilling ([5] andChapter6.6.2)
must be taken into consideration for smaller corrections,
or microvascular transplanted flaps (Chapter 10.2)
for major defect reconstruction. But also in planned
microvascular transplantation of autologous tissue, an
exact clarification of vascular anatomy must take place
in order to test the situation of the recipient vessels
whether namely as nourishing vessels they show suffi-
cient diameters and course length for anastomosis of a
muscle or myocutaneous-flap or if they are present at
all. Furthermore a three-dimensional-CT imaging
(Figs. 1 and 2) is extremely helpful in order to be able

Fig. 2. Conventional CT scan reveals absent pectoralis major
muscle, absent ribs and extremely thinned soft tissue separating
skin and pleural cavity at the right side

Fig. 1. Three-dimensional volume rendering CT scans reveal
hypoplastic and fused ribs I–IV. The intercostal spaces are nar-
rowed, as a sign of lesser function due to hypoplasia. The internal
thoracic artery of the affected side seems of much lesser caliber
than contralaterally. Conjoined with the underdeveloped skeletal
morphology this means an indirect sign, that also the thoraco-
dorsal vessels might be hypoplastic at that side



to detect any possible hypoplasia at the lateral thoracic
wall itself. Such anomalies can cause a keel (Figs. 3–5) or
funnel chest deformity wall at their variants, however
there can also exist merged, hypoplastic, or several
missing ribs. In this particular situation, i.e., if no further
tissue sheet is present between subcutaneous tissue and
pleura, the danger of damage to the pleura and lungs
thoroughly exists during the surgical preparation of a
tissue pocket as a recipient bed for the flap to be
transplanted. The danger of such pleura damage is
relatively high also along a Lipofilling procedure, be-
cause herewith the fatty tissue is injected with more or
less sharpened cannula and in multiple layers into the
subcutis (Chapter 6.6.2). This danger of unintended
perforation is imminent when muscles and ribs are
absent, and also because during anesthesiologic ma-

chine respiration the intrathoracal pressure is raised
thus keeps the pleural layers very closely to the adjacent
thin skin.
The microvascular transplantation of a Latissimus
dorsi muscle was mentioned by Hester already in
1982 and by Beer in 1996, the microneurovascular,
i.e., with nerve coaptation was described by Kelly [6] as
a case report in 1999. While in females the transverse
myocutaneous gracilis (TMG)-flap as described in
Chapter 10.2 very well suits not only for a recreation
of the anterior axillary fold but furthermore also for
augmentation of a hypoplastic or even missing breast,
the LDM as a pure muscle-flap ideally can serve as
replacement for a missing PM (pectoralis major) mus-
cle because of its similar fan-shaped anatomy. Depen-
dent upon the desires, requirements and possible other
concerns with regard to function loss and scar devel-
opment, the contralateral LDM may be transplanted as
a microneurovascular flap, when an ipsilateral LDM-
flap is not existing, hypoplastic, or with uncertain
blood supply.

10.3.2 Surgical technique

The technique concerning recipient site and flap har-
vesting differs from that in the TMG-flap procedure.
Simultaneous tissue pocket preparation and flap har-
vesting is not possible, because the patient has to be
positioned left or right sided alternately. As already
mentioned in the previous chapter, unexpected anat-
omy, if not properly investigated prior to surgery may

Fig. 5. Associated displacement of a hypoplastic nipple-areola
complex (NAC) into the axilla, even accessory and minor NAC is
present therefrom caudally

Fig. 4. Additionally a parasternal asymmetric keel chest defor-
mity at the affected right side is clearly visible from an oblique
aspect, extending from ribs IV to VII

Fig. 3. A 25-year-old male with Poland syndrome, normal
anatomy of the left upper extremity but partially absent pectoralis
major muscle at the right side
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cause severe problems concerning revascularization
of the transplanted flap and may lead to complica-
tions like unintended perforation into the pleural
space [6].

10.3.3 Harvesting of the LDM-flap
and preparation of the donor side

This technique of flap harvesting is only shortly
described here and not in detail, as it is a common
and standard procedure in reconstructive surgery
worldwide. First the recipient side is prepared in
lateral position. Even if in the preoperative imaging
the anatomical situation appears clear with sufficient
vessel calibers, it is very advisable, first to prepare the
recipient site, in order to anticipate any possible
anatomical variants and in order to have sufficient
time at disposal for possible intricate or time consum-
ing preparations. The preparation of the tissue pocket
is sufficiently described already in Chapter 10.2. First
if the anatomical situation is assured and the recipient
tissue pocket is prepared, the patient can be turned
onto contralateral side for the purpose of harvesting of
the LDM-flap. It is of paramount importance to main-
tain ischemia time of the muscle-flap to be trans-
planted very short, especially if the muscle-flap will
be transplanted as a functioning microneurovascular
flap, i.e., with coaptation of the thoracodorsal nerve to
nerves at the recipient side. An ischemia time up to 2 h
is well tolerable, after 4 h already half of the muscle
fibers will develop necrosis and after 6 h of ischemia,
complete necrosis of all muscle fibers and therewith
fatty degeneration will take place without possibility
of any reinnervation and therewith total loss of con-
tractile muscle function. The longer ischemia time
lasts, the more edema will develop within the trans-
planted muscle. In the reconstruction with the LDM
solely as a muscle-flap within a subcutaneous tissue
pocket, in whose preparation the overlying skin must
be stretched, an edematous swelling muscle would
choke its own blood supply, in the sense of a com-
partment syndrome. In addition to the probabilities of
prolonged problems during performance of the vas-
cular anastomoses at the site of reconstruction, it is
therefore imperative, that ischemia time between flap
raising/harvesting and revascularization must be held
as short as possible. Under certain circumstances, e.g.,
with slim patients, raising and harvesting of the LDM
may easily succeed with the patient laying at his back,
the shoulder elevated and the thorax slightly turned
utilizing suspension pads [7].

After carrying out flap harvesting a partial or on
demand eventually complete relocation of the patient
takes place, so that insertion of the flap with micro-
surgical anastomoses and nerve coaptation is comfort-
ably possible. According to the anatomical situation,
the thoracodorsal nerve will be coapted to Intercostal
nerves, to pectoral muscle branches or other available
motor nerves in an end-to-end or end or end-to-side
fashion. As already mentioned, particular care has to
be taken into account to maintain the correct resting
tension, which preferably should be marked with a
suture at the muscle surface before release of the
tendon and/or muscle origin during flap harvest [8].

Fig. 7. Good result of parasternal contour after correction of the
keel chest deformity through a parasternal incision according to
the Ravitch technique and postoperative keel chest device com-
pression. This operation was performed one year prior to the LDM
transplantation

Fig. 6. Postoperative aspect after correction of the keel chest
deformity and microneurovascular LDM transplantation from the
contralateral side and nerve coaptation to the intercostal nerve III
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Such a maintained resting tension then supports an
aesthetically pleasant result of the axillary fold as well
as an occasional function of a replaced pectoralis
major muscle (Figs. 6–8).

10.3.4 Discussion

A microneurovascular autologous transplantation suc-
ceeds with functional acceptable results all the more
sooner the earlier it is carried out in the youth of the
patients [6]. Not only the reinnervation in the pediatric
population is significantly better, also the distensibility
of the skin in children generally is superior to adults.

10.3.4.1 Advantages

The particular advantage of the LDM (the healthy,
contralateral side) exists in its constant and very
well-known anatomy as well as in a vast experience
with this tissue-flap in reconstructive surgery in gener-
al. Moreover it substantially shows larger calibers and a
longer vascular pedicle in contrast to most other flaps
available or suitable for the actual purpose. In analogy
and additionally also the thoracodorsal nerve, which is a
requisite for the purpose of a reinnervation of a func-
tioning muscle, provides with constant anatomy and
usually sufficient length. For the case that additional
tissue volume is required, it can be lifted also as a
myocutaneous-flap with a correspondingly large skin
island [9], with or without deepithelialization. The more
fan-shaped structure and muscle fibers anatomy corre-

spond that of the missing pecoralis major muscle
(PMM), so that out of this aspect the LDMappears ideally
suited as replacement or recreation of the PMM.

10.3.4.2 Disadvantages

In analogy to all other microvascular procedures also
here the risk of circulation problems with partial or
entire flap loss exists, however substantially much
lesser compared to other flaps due to its constant
anatomy and extensive overall experience. Harvesting
of the contralateral muscle-flap on the one hand can
lead to weakening of retroversion of the arm, but on the
other can reduce the prominence of the posterior axil-
lary fold and therefore can create shape symmetry,
assimilating to the usually hypoplastic anatomy of the
side concerned by the Poland syndrome. The donor site
scar at the back is well visible while in males preferably
it is supposed to be put laterally onto the thoracic wall. It
is more eye-catching in females and not that easily
concealable, as the donor site region of a TMG-flap at
the groin and thigh region.

References

[1] Anderl H, Kerschbaumer S (1986) Early correction of the
thoracic deformity of Poland’s syndrome in childrenwith
the latissimus dorsi muscle flap: long term follow-up of
two cases. Br J Plast Surg 39:167–172

[2] Hester TR Jr, Bostwick J III (1982) Poland’s syndrome:
correction with Latissimus dorsi transposition. Plast Re-
constr Surg 69:226–233

[3] Ohjimi Y, Shioya N, Ohjimi H, Kamiishi H (1989) Correc-
tion of a chest wall deformity utilizing latissimus dorsi
with a turnover procedure. Aesthetic Plast Surg 13:
199–202

[4] Beer GM, Kompatscher P, Hergan K (1996) Poland’s
syndrome and vascular malformations. Br J Plast Surg
49:482–484

[5] Pinsolle V, Chichery A, Grolleau JL, Chavoin JP (2008)
Autologous fat injection in Poland’s syndrome. J Plast
Reconstr Aesthetic Surg 61:784–791

[6] Kelly EJ, O’Sulivan ST, Kay SPJ (1999) Microneurovas-
cular transfer of contralateral latissimus dorsi in Poland’s
syndrome. Br J Plast Surg 52:503–504

[7] Schwabegger A, Rhomberg M, Stenzl A, Ninkovic M
(2001) Harvesting the latissimus dorsi free flap in the
supine position. Riv Ital Chir Plast 33:1–3

[8] Frey M, Gruber H, Freilinger G (1983) The importance of
the correct resting tension in muscle transplantation:
experimental and clinical aspects. Plast Reconstr Surg
71:510–518

[9] Papp C, Zanon E, McCraw J (1988) Breast volume re-
placement using the de-epithelialized latissimus dorsi
myocutaneous flap. Eur J Plast Surg 11:120–125

Fig. 8. The NAC from the axilla was transplanted and extended
to a symmetrical size to match the contralateral side; the acces-
sory NAC was excised

Anton H. Schwabegger 265


	Special technique in the Poland syndrome
	10.1 Surgery of Poland’s syndrome
	10.1.1 Principles of surgical correction
	10.1.2 Correction of male Poland’s chest wall deformity
	10.1.3 Correction of female Poland’s chest wall deformity
	10.1.4 Correction of Poland’s chest wall deformity in children
	References


	10.2 Special microvascular flap for the Poland syndrome, the TMG-flap
	10.2.1 Introduction
	10.2.2 Surgical technique
	10.2.3 Harvesting of the TMG-flap
	10.2.4 Preparation of the donor side
	10.2.5 Discussion
	10.2.5.1 Advantages
	10.2.5.2 Disadvantages
	References



	10.3 Special microvascular flap for the Poland syndrome, the latissimus dorsi-flap
	10.3.1 Introduction
	10.3.2 Surgical technique
	10.3.3 Harvesting of the LDM-flap and preparation of the donor side
	10.3.4 Discussion
	10.3.4.1 Advantages
	10.3.4.2 Disadvantages
	References






<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




