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EDITORIAL

Dear readers,

You hold yet another issue of our journal in your hands. 
I had been thinking for a long time about the topic of this 
editorial. This time, the topic will not be about journal con-
tent, which you will read in a few moments of course, and 
it will not be about what we have achieved in the past either 
or about what we could achieve in the future. I think that a 
very interesting current topic for all of us, plastic surgeons, 
is the educational system in our country and the changes 
taking place now.

In the past, plastic surgery was a specialization, in which 
it was possible to specialize only after the basic experience 
and first-grade examination in general surgery. From a 
retrospective point of view, it can be said, that this system 
had made sense. Those of us who have gone through this 
educational system still appreciate the need to acquire basic 
expertise in general surgery that we often use in our practice, 
so we are also able to tackle the problems and complications 
that are not related only with plastic surgery.

Then there was a change from a two-stage to a one-
stage educational system, when plastic surgery became 
a basic specialization. The goal of this specialization was 
to provide sufficient training to doctors after graduation 
from medical school up to the plastic surgery attestation. 
It was not a simple task, but the plastic surgery society 
and its representatives tried to set up rules that would 
make sense and on the other hand, which would not 
complicate access to specialization to all who have the 
interest and ability to be good plastic surgeons. It was 
not an easy task to accomplish this within the one-stage 
educational system.

However, it would not be a serious problem if such sys-
tem remained stable even in the long run. Unfortunately, 
this did not happen. For a variety of more or less justified 
or unjustified reasons, there have been repeated changes 
to the plastic surgery training program rules where plastic 
surgeons have been educated and certified at one moment 
according to several different educational programs with 
different requirements for obligatory practice, internships, 
courses, and practical skills. There were totally five changes 

in the plastic surgery curriculum within the last 13 years, 
so we have versions of the training program of 2005, 2009, 
2011, 2015 and 2017! These frequent changes sometimes fun-
damentally altered the requirements for the extent of the 
obligatory education without fulfilment of which no one 
could be accepted for the final attestation exam.

These changes did not reduce the requirements for pro-
fessional knowledge or practical skills, but there was, in par-
ticular, a continuous pressure to shorten the total required 
educational time before the attestation exam. But this effort 
must have a reasonable limit. In the historical two-stage 
education system, three years of general surgery and five 
years of plastic surgery training were mandatory, totally 
it meant eight years of training. According to the latest re-
quirements from 2017, education should last for 30 months 
in general surgery, followed by 30 months of training in 
plastic surgery including obligatory internships and courses. 
The situation that it would be possible to acquire sufficient 
professional ability and especially practical skills in plastic 
surgery during such an extremely short period of time is not 
considered by the representatives of our professional society 
to be realistic and therefore it demands prolongation for at 
least one more year.

In the year 2017, the representatives of the society up-
dated the training program to meet the legal requirements 
and, at the same time, to enable training of sufficiently 
educated specialists in plastic surgery. The extent of obliga-
tory internships and courses was modified, the extent of 
theoretical training was updated with new topics, and the 
requirements for practical skills were adjusted by modifica-
tion of the spectrum and number of required operations and 
assistances, etc.

Unfortunately, it is sad and frustrating that even at the 
end of year 2018 we still do not know the final rules of educa-
tion that were adopted in the middle of 2017. Other speciali-
ties that are related to the scientific focus of our journal, 
e.g. burn surgery, maxillo-facial surgery, stomato-surgery 
or hand surgery face similar problems.

Uncertainty in education subsequently influences the 
situation in our specialization, so in the future, it may be a 
barrier for possible candidates to enter to plastic surgery, it 
may complicate the situation of doctors already in special-
ized training, and cause a shortage of plastic surgeons and 
disintegration of established teams of super-specialized 
plastic surgery care.

It is therefore my great wish, and also a great wish of 
other representatives of plastic surgery society, to stop this 
uncertainty as soon as possible, so that the extent of train-
ing enabled preparation of well-educated plastic surgery 
generation and mainly to keep it stable for a significantly 
longer period of time than the recent educational programs. 
So we will see.

Inspirational reading wishes

Aleš Fibír, M.D., PhD.
Acta Chirurgiae Plasticae
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USE OF LICAP AND LTAP FLAPS 
FOR BREAST RECONSTRUCTION

Martellani, L., Manara, M., Renzi, N., Papa, G., Ramella, V., Arnež, Z.

ASUITS Trieste, Italy

ABSTRACT

Breast conserving surgery has been reserved 
for patients with favorable proportion be-
tween tumor dimensions and breast size. 
Introduction of local flaps from the lateral 
thoracic region has widened the indications 
for breast conserving surgery, by allowing 
surgeons to perform wider excisions, thus 
yet be able to ensure tumor-free surgical 
margins and a good aesthetic result.
We have used lateral intercostal perforator 
flaps and flaps harvested on the lateral tho-
racic artery and lateral thoracic artery axial 
flap in patients with small breasts and an un-
favorable tumor to breast size proportion. 

From May 2015 to October 2016, 19 patients 
with breast tumors have been treated with 
BCS and immediate volume replacement 
reconstruction by pedicle perforator flaps 
from the lateral thoracic region. In 15 pa-
tients lateral intercostal artery perforator 
flaps or lateral thoracic artery perforator 
flaps were used after quadrantectomy or 
wide local excision, in 3 patients as volume 
replacement after mastectomy and in 1 pa-
tient after mastectomy following previous 
augmentation mammoplasty. In all pati-
ents, good breast symmetry was achieved, 
with no major complications. Fibrosis of 
the flap and residual breast parenchyma, 
with volume reduction were noticed after 

postoperative radiotherapy in thin patients 
or flaps with little subcutaneous fat. 
Perforator flaps from the lateral thoracic regi-
on should become the gold standard for re-
constructions after breast conserving surgery 
involving less than 20% of the breast volume 
or after mastectomy in patients with small 
breasts. The operating procedure is safe, quick 
and allows sparing of the latissimus dorsi 
muscle and thus minimal donor site morbidity, 
as well as an excellent aesthetic result.

KEYWORDS

LICAP, LTAP, breast reconstruction, per-
forator flaps 
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INTRODUCTION 

Breast conserving surgery (BCS) followed by radio-
therapy is considered the gold standard treatment for 
early breast cancer. Survival rates after BCS are similar 
to those of mastectomy. Associated to those are consider-
able aesthetic and psychological benefits for the patient.1

The main issue in BCS is accurate selection of patients 
as, this surgical technique is addressed to patients with 
a positive ratio between breast size and tumor volume. 
Residual breast parenchyma is redistributed according to 
breast reduction patterns or rotation/advancement flaps 
(volume displacement) and usually a contralateral breast 
reduction or mastopexy is required to achieve symmetry 
and a pleasant aesthetic result.2,3,4

The introduction of local flaps from the lateral tho-
racic region for volume replacement reconstruction has 
widened the indications for BCS by allowing surgeons 
to perform wider excision (even more than 20% of breast 
parenchyma) to ensure tumor-free margins and an imme-
diate good aesthetic result with no need for contralateral 
surgery.5,6

As described by Hamdi et al., the costal segment of 
the intercostal vessels provides several perforators to the 
skin by means of the intercostal, serratus anterior and 
latissimus dorsi muscles. The lateral intercostal artery 
perforator (LICAP) flap can be harvested based on these 
perforators.7,8

Intercostal perforators can be found predominantly 
between the fifth and eighth intercostal spaces. They 
emerge deep to the intercostal muscles, from the sub-
costal groove, run into the intercostal space deep to the  

internal and external intercostal muscles and then 
obliquely under a slip of the origin of the serratus ante-
rior muscle. 

Moreover, vascular connections link the intercostal per-
forators to the serratus anterior branch, enabling a  safer 
harvesting of the flap.

Flaps based on the lateral thoracic artery are another valu-
able option. They can be raised as perforator flaps, as described 
by McMillan et al.9, or as an axial flap based on the principal 
(lateral thoracic) vessel allowing the reconstruction of more 
medial defects or a total breast reconstruction as the vascu-
lar pedicle and consequently the arc of rotation are longer. 

MATERIALS AND METHODS

Perforator flaps from the lateral thoracic region have 
been described for reconstruction of partial thoracic defects, 
axillary contractures6,10 and defects after BCS.11-15 In our case 
series we used LICAP and flaps harvested on the lateral 
thoracic artery perforator (LTAP) and lateral thoracic artery 
axial flap.

From May 2015 to October 2016, 19 patients were treat-
ed, with a total of 20 flaps harvested. In 15 patients the 
perforator flaps from the lateral thoracic region were 
used after quadrantectomy or wide local excision (in one 
patient also the contralateral breast was shaped for bet-
ter symmetry after a  previous quadrantectomy without 
reconstruction by the same technique), in 3 patients as 
volume replacement after mastectomy and in 1 patient the 
flap was used to reinforce the lower breast pole instead of 
an acellular dermal matrix (ADM), after mastectomy fol-
lowing a previous breast augmentation. All patients who 
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underwent reconstruction by this technique had medium 
to small breasts, adequate subcutaneous tissue and skin 
laxity in the lateral thoracic region as well as an unfavor-
able tumor/breast size ratio. The average patient age was 
54 years (range 43-64years). 

In 17 patients lateral intercostal artery perforator (LICAP) 
flaps were harvested. In 8 patients we took advantage of the 
vascular connections between the intercostal perforators 
and the lateral thoracic system for a more reliable vascular 
supply, and in 2 patients the flap was raised solely on the 
perforators of the lateral thoracic artery (LTAP flap).

In the OR the patients were positioned on the back with 
an inflatable bag placed behind the shoulder. After that 
quadrantectomy, wide tumor excision or mastectomy and 
axillary clearance were performed. Following tumor exci-
sion, the specimen was weighted and then sent for histol-
ogy. After completing the oncologic part of the procedure, 
the inflatable device was inflated, which exposed the lateral 
thoracic region for a comfortable harvesting of the flap. The 
size of the flap was determined preoperatively taking in 
consideration the location of the defect (lateral quadrants of 
the breast) and the estimated volume to be replaced by the 
flap. Flap harvesting and breast reconstruction were thus 
performed without the need to reposition the patient. All 
our flaps were harvested on several perforators. The perfo-
rator that offered the best swing of the flap with minimal 
rotation of the perforator was finally selected; all the others 
were clipped. The flap was then de-epithelialized, folded, 

when necessary, and positioned into the defect. Two suction 
drains were positioned (one drained the breast and one the 
donor site). (Fig. 1–4.)

RESULTS 

All our flaps survived. We encountered no flap loss (neither 
partial nor total). The total number of complications was 8: 
three seromas on the back and four small superficial wound de-
hiscences. One patient required return to the operating theatre 
on the first postoperative day for evacuation of a hematoma.

In all cases a good aesthetic result, with good symmetry, 
was achieved.

14 patients underwent radiotherapy 6 to 8 weeks after 
surgery. The average duration of the reconstruction was  
63 minutes (range 50-80min). The average weight of ana-
tomical specimens after quadrantectomy or wide local exci-
sion was 81.89 g (range 29-200g) (Table 1.)

DISCUSSION

The pedicle perforator flaps from the lateral thoracic 
region for reconstruction of partial breast defects after BCS 
are more and more popular as they allow breast reconstruc-
tion with minimal donor site morbidity. Even after wide 
resections, an adequate volume replacement can be achieved 
with no need to sacrifice latissimus dorsi muscle and major 
vessels (e.g. thoracodorsal artery) since even big flaps can be 

NAME AGE SURGERY SPECIMEN WEIGHT TYPE OF FLAP OPERATING TIME (min)

BR 55 RIGHT UOQ, SNB 110 LICAP * 70

CI 59 LEFT OOQQ, SNB + 
CONTRALATERAL 
SIMMETRIZATION

65 LICAP 125

CC 61 LEFT LOQ, SNB 140 LICAP * 75

CM 55 RIGHT UOQ, SNB 85 LICAP * 58

CLM 51 RIGHT UOQ, AD 120 LICAP 62

DM 64 RIGHT MASTECTOMY, SNB 60 LICAP 70

DC 46 RIGHT UOQ, AD 77 LICAP 65

MM 46 RIGHT UOQ, SNB 60 LICAP* 70

MM 63 LEFT UUQQ, SNB 95 LICAP * 55

PF 52 RIGHT MASTECTOMY, SNB 200 LICAP 80

PP 51 RIGHT LOQ, SNB 55 LICAP 65

RV 60 RIGHT LOQ, SNB 62 LTAP 55

SP 59 LEFT MASTECTOMY, SNB 68 LICAP 65

SN 43 LEFT MASTECTOMY, AD 100 LTAP 70

SG 51 RIGHT UOQ, SNB 70 LICAP * 55

VF 56 RIGHT UOQ, SNB 29 LICAP 50

GP 52 LEFT OOQQ, SNB 45 LICAP * 60

AC 50 LEFT UOQ, SNB 70 LICAP 60

GM 52 LEFT UOQ, SNB 45 LICAP * 55

Table 1. The table shows patients’ age, type of surgery and location of the defect, specimen weight, type of flap harvested and 
operating time. ( * ) In these cases the connections between lateral intercostal artery perforator and the lateral thoracic perforator 
have been preserved
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reliably raised on minor vessels, or a single perforator.8,9,14,15 
Moreover in case of local relapse of the tumor, the reconstruc-
tion after mastectomy is still feasible as all major vascular 
pedicles have been preserved by previous surgery. 

LICAP flap has also been used as an ADM in a patient 
who underwent dual plane breast augmentation first and 
then a mastectomy for breast cancer. Wishing to preserve 
the implant, we harvested the flap and used it to protect and 
support the lower pole of the prosthesis, while in the upper 

pole it was already covered by the pectoralis major muscle. 
Such reconstruction proved to be strong and stable, with no 
ptosis or mal-positioning of the implant with time.

The vascular anatomy of the region is constant, the domi-
nant perforators of the intercostal artery are typically located 
in the fourth to eighth intercostal spaces, with a  higher 
concentration in the sixth and seventh intercostal spaces, 
3.5 cm medial from the anterior border of the latissimus 

Fig 1. Flap harvested on three perforators of the lateral intercostal 
artery

Fig 3. Patient with lower outer quadrant cancer of the right 
breast. Quadrantectomy, sentinel lymph node biopsy and 
reconstruction with LICAP flap were performed.  
A: Preoperative view. B: One moth postoperative view.  
C: Result after radiotherapy (loss of volume, shrinkage of the flap 
and radiodermatitis)

Fig 2. Flap harvested on one lateral intercostal artery perforator 
and one lateral thoracic artery perforator. The distal one (LICAP) 
was later clipped

  a   b

  c
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dorsi.8 Pedicle length was always adequate, also in cases of 
total breast reconstruction (dissection of the main pedicle 
was performed to the costal groove if a longer arch of rota-
tion was required) and we did not face problems of venous 
stasis even after a  rotation of 180°. In our practice, while 
searching for the intercostal perforators, we noticed that 
the course of the lateral thoracic permitted harvesting of the 
flap on a perforator vessel from it (LTAP flap) or on the main 
vessel itself, as an axial flap, enhancing the arc of rotation.

Harvesting of local pedicle perforator flaps from the 
lateral thoracic region, if compared to the TDAP, does not 
prolong operating time due to the more constant anatomy, 
the less tedious harvesting technique and because the re-
positioning of the patient is not necessary. Moreover, the 
learning curve for the surgeons is significantly shorter when 
compared to other reconstructive techniques. 

The main problem that we outlined in this case series 
has been the changes that the flaps underwent after radio-
therapy in terms of pliability and volume.16 The early post-
operative results were all excellent (see Fig. 4) but in almost 
all cases we could appreciate a variable degree of stiffness and 
loss of volume of the flap after radiotherapy if compared to 
the immediate postoperative results (see Fig. 3). We partially 
attributed this effect to the ratio between dermis and subcu-
taneous tissue of the flaps harvested. In majority of patients 
the BMI was normal to slightly underweight, so that scarce 
subcutaneous fat could have made flaps, mainly consisting 
of dermis, more sensitive to radiation damage.

We did not use any secondary lipostructure to improve 
tissue pliability and correct volume deficiencies due to lack 
of adequate studies about its oncologic safety.

CONCLUSIONS

Perforator flaps of the lateral thoracic region should 
become the gold standard for reconstructions after BCS 
involving 20% of the breast volume. It is a safe procedure, 
that allows good aesthetic results, it spares the LD muscle 
and minimizes donor site morbidity. It does not prolong 
the operating time significantly due to constant anatomy, 
an easy harvesting without repositioning of the patient.

Fig 4. Patient with upper outer quadrant cancer of the right breast. Quadrantectomy, sentinel lymph node biopsy and reconstruction 
with LICAP flap were performed. A: Preoperative view. B: One month postoperative views

In skinnier patients the aesthetic result is less pleasant, 
particularly after radiotherapy because of fibrosis and shrink-
age of the flap, but this reconstructive technique has still to 
be preferred to prosthetic reconstruction.

Further studies and longer outcome measurements are 
necessary to evaluate the stability of the aesthetic results 
with time and to improve our knowledge about the feasibil-
ity of axial pattern flaps based on the lateral thoracic artery.

Conflict of interest statement: The authors do not have 
any potential conflicting interests to declare.
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OF THE PERIPHERAL NERVE 
TUMOR USING MAGNETIC 
RESONANCE IMAGING –  
CASE REPORT

Humhej I.1, Ibrahim I.2, Lodin J.1, Sameš M.1, Čižmář I.3

1 Department of Neurosurgery, J. E. Purkyně University, Masaryk Hospital, Ústí nad Labem, Czech Republic
2 MR Unit, Department of Radiodiagnostic and Interventional Radiology, Institute for Clinical  
 and Experimental Medicine (IKEM), Prague, Czech Republic
3 Department of Traumatology, Faculty of Medicine, Palacky University, Faculty Hospital Olomouc, Czech Republic

ABSTRACT

Magnetic resonance imaging (MRI) plays 
a crucial role in the diagnosis and morpho-
logical analysis of peripheral nerve tumours 
(PNTs). In recent years, a number of novel 
MRI sequences such as MR neurography 
(MRN), diffusion tensor imaging (DTI) or 
MR tractography (MRT) have emerged 
extending the range of conventional MRI 
techniques. These advanced sequences 

are able to provide detailed information 
concerning PNTs structure, including the 
course and function of individual neural 
fascicles. This data can then be utilized 
in tailoring a suitable surgical procedure, 
reducing the risks of postoperative neu-
rological deficit. The following case report 
of a  median nerve tumour demonstrates 
the range and practicality of current MRI 
techniques. With continuing advancement 
and perfection of these MRI techniques, we 

can expect their integration into standard 
diagnostic protocols of PNTs.

KEYWORDS

Peripheral nerve tumour, magnetic reso-
nance imaging, MR neurography, diffusion 
tensor imaging (DTI), MR tractography
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INTRODUCTION

Peripheral nerve tumours (PNTs) are relatively rare dis-
eases, comprising less than 5% of all soft tissue tumours 1. 
They are predominantly benign affections, with schwan-
nomas (neurinomas, neurilemmomas) and neurofibromas 
being the most common 2. PNTs are usually solitary lesions, 
however can present in multiples, such as in cases of neurofi-
bromatosis type I. or schwannomatosis. Correct diagnosis 
performed using the patient’s history, physical examination 
and especially imaging techniques, is paramount in cases 
where PNTs are suspected. Electromyography (EMG) stud-
ies are less useful, as they commonly show normal nerve 
conduction 3. Imaging modalities include ultrasonography, 
most notably high-resolution techniques, and magnetic 
resonance imaging (MRI), a  method with excellent soft 
tissue differentiation. Detailed anatomical analysis is key 
in preoperative planning, as the main surgical objective 
for most symptomatic growing PNTs is radical resection, 
with maximal preservation of neurological function 4-6. 
Continuing technological advancement has led to the de-
velopment of novel MRI techniques and sequences, allowing 

complex 3D reconstructions of peripheral nerves (PNs). The 
following case report describes the use of these so-called 
advanced MRI techniques, in the diagnostic algorithm of 
a median nerve tumour. 

CASE REPORT

The following case is a 64-year-old male, who presented 
with a growing mass distally on the medial border of the left 
arm. Palpation of the mass led to paraesthesia and spasms 
of the IIIrd and IVth finger. Upon clinical evaluation, the 
patient showed no signs of hypaesthesia or dysaesthesia in 
any neural dermatomes on the affected limb. Furthermore, 
there was no loss of muscle strength including fine motor 
skills when compared to the normal limb. The mass itself 
was a ball-like resistance of 3 cm in diameter, approximately 
10 cm proximal to the medial epicondyle of the humerus. 
On palpation, it was tough and mobile perpendicularly 
to the humerus. Percussion of the tumour showed a posi-
tive Tinel’s sign, resulting in paraesthesias and shock-like 
sensations in the distribution of the median nerve (MN). 
Conduction studies as well as needle EMG of the affected 
nerve resulted in normal values. Bed-side ultrasonography 
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was performed and showed a  solid, well circumscribed, 
hypoechogenic mass, measuring 20 x 20 x 24 mm, in close 
proximity to the brachial vessels. MRI using T1, T2-STIR and 
T1 with gadolinium contrast sequences was performed and 
showed a  contrast enhancing PNT. 3D T2-STIR (short tau 
inversion recovery) SPACE (sampling perfection with applica-
tion optimized contrast using varying flip angle evaluation) 
sequences of the tumour are shown in Fig. 1a. Consequently, 
we performed a series of advanced MRI sequences, specifi-
cally MR neurography (MRN), diffusion tensor imaging (DTI) 
and MR tractography (MRT). Due to these novel techniques, 
we obtained a  detailed anatomical image of the tumour 
originating from the MN – Fig. 1b (3D T2-STIR SPACE MIP), 
showing the MN course throughout the arm, including the 
tumour, using fraction anisotropy (FA) – Fig. 1c (FA-MIP) 
and visualization of neural fascicles adjacent to the tumour 
(MRT) – Fig. 1d, Fig. 2a and 2b. 

Following the diagnosis, a  surgical procedure was 
planned and later performed, under regional anaesthesia 
using an axillary block at the outpatient clinic. Radical 
resection of the tumour, resembling a schwannoma, was 
performed using microsurgical techniques with the aid 
of peroperative electrostimulation and neurography –  
Fig. 3a-c. The procedure was accomplished without surgical 
complications; the originating fascicle of the tumour did 
not show an action potential or peripheral response under 
stimulation, which allowed its safe transection without 
the need of reconstruction. The tumour was then resected 
en bloc and preserved for histological examination. The pa-
tient was then shortly observed and later discharged with 
a follow-up plan, consisting of dates for changes of wound 

dressing, suture removal and a  plan for rehabilitation. 
The postoperative period was without any complications, 
with the patient’s painful IIIrd and IVth finger, spasms and 
paraesthesias subsiding shortly following the surgery. For 
a short period, the patient experienced hypoesthesia as well 
as flexion weakness of the IInd and IIIrd fingers (4+/5 based 
on the British Medical Research Council grading system), 
however these deficits resolved completely within three 
months after the surgery. The patient’s wound on the medial 
aspect of the arm healed in a painless fashion per primam 
intentionem, with only minor signs of hypertrophy and no 
sensory deficits. Histological examination of the tumour 
verified the presence of a well-circumscribed, non-invasive 
neurinoma derived from Schwann cells (Antoni A  type). 
Postoperative EMG has shown a minor lesion of the MN in 
the distal arm, with reinnervation activity in the abductor 
pollicis brevis muscle.

DISCUSSION

In general, PNT resections are accompanied with the 
risks of persisting neurological deficits. Successful surger-
ies, completely preserving PN function, make up 90% of 
schwannoma, 80% of solitary neurofibroma and 66% of 
neurofibromatosis type I. associated neurofibroma cases 
7,8. In order to decrease the risk of surgical morbidity, it 
is crucial that PNT patients are referred to the centres 
experienced in microsurgery, equipped with tools for per-
operative electrophysiological monitoring and adequately 
prepared for unpredictable surgical complications (for 
example reconstruction of damaged neural structures). 

Fig. 1. Median nerve schwannoma showed using (a) conventional MRI sequence – 3D T2–STIR SPACE, (b) MRN–3D T2–STIR SPACE–MIP 
reconstruction, (c) DTI–FA–MIP reconstruction and (d) MRT
DTI= diffusion tensor imaging; FA= fraction anisotropy; MIP= maximum intensity projection; MRN= MR neurography; MRT= MR 
tractography; SPACE= sampling perfection with application optimized contrast using varying flip angle evaluation; STIR= short tau 
inversion recovery; T2= T2 weighted images
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Electrophysiological monitoring plays an important role 
in identifying the course of neural fascicles, which are 
often hidden within the tumour capsule and at risk of 
damage when initially entering the tumour 9. In order 
to gain better understanding of PNT anatomy, as well as 
their relationship to neural fascicles, advanced MRI tech-
niques can be performed. These techniques allow detailed 
analysis of anatomical structures as well as identifying 
possible surgical risks preceding the actual procedure. 
Possible applications of these techniques are illustrated 
in the presented clinical case.

Advanced MRI techniques, especially DTI and MRT, are 
not used routinely in diagnostic algorithms of PNT; they are 
mostly considered experimental tools. However, increas-
ing technological advancements and availability of these 
methods, has led to their gradual integration into clinical 
practice, which will most likely result in their routine use 
within MRI diagnostic protocols in the near future. Our de-
partment has adopted the use of advanced MRI techniques in 
selected patients in 2013, when we designed and technically 
modified our own diagnostic sequences. These were tested on 
a control group of healthy patients as well as patients with 
PN disorders, after signing informed consent. All scans are 
performed via a 3T MRI (Siemens Magnetom Trio, Erlangen, 
Germany). Advanced MRI techniques differ from conven-
tional MRI techniques in that they do not only allow detailed 
depiction of the affected PN as well as its disorder (MRN), 

but also show and quantify the 
functional integrity of neural fi-
bres on a  microscopic level (DTI 
and MRT). Due to these features, 
advanced MRI techniques are 
well-established diagnostic tools 
of white matter tract lesions of 
the brain. They have only been 
used for PN examination since the 
early 21st century.

The MRN method is a  spe-
cialized MRI technique used to 
demonstrate PN. It allows high 
resolution 3D demonstration of 
PN course, as well as detailed 
visualization of PN morphology 
and lesions 10. A 3T MRI is advan-
tageous compared to 1,5T MRI, 
as it allows depiction of fine in-
traneural fascicles, which is use-
ful for exact localization of PN 
pathologies 11. Other sequences, 
such as 3D T2-STIR SPACE with 
a  spatial resolution of 1 mm3, 
can further complement MRN 
in order to visualize extremely 
fine neural structures. Data 
acquisition is followed by soft-
ware processing, maximum 
intensity projection (MIP) re-
construction and 3D reconstruc-
tion. Individual sequences used 
to complement MRN as well as 
their setting vary, based on MRI 
manufacturers and strength of 
the magnetic field. It is neces-

sary to tailor each diagnostic protocol based on the ex-
amined area 12. 

Diffusion tensor imaging (DTI) is unique, compared 
to qualitative structural methods of MRN or conventional 
MRI, in that it provides quantitative microstructural in-
formation, which reflects functional integrity of neural 
fibres 13. This technique is based on principles similar to 
diffusion weighted imaging (DWI), which are based on 
visualization of water molecule diffusion (hydrogen proton 
bound in water molecules) in the examined tissue. Neural 
axons are a type of tissue, in which this process is heav-
ily influenced by fibre microstructure. Water molecules 
diffuse most efficiently in a direction parallel to the long 
axis of neurons. Diffusion perpendicular to the neuron 
axis is limited due to the presence of myelin sheaths and 
neuronal membranes, which inhibit this process (aniso-
tropic diffusion) 14. Damage or degradation of neuronal 
membranes or myelin sheaths, which can be caused by 
a  variety of pathological processes, leads to a  decrease 
in fraction anisotropy (FA), an increase of the apparent 
diffusion coefficient (ADC) and can be detected using 
DTI 15. FA and ADC are the most widely used scalar maps 
of the diffusion tensor. Consequent software processing 
of the obtained data allows 3D reconstruction of neural 
tracts – MR tractography (MRT). In order to obtain better 
anatomical context of the nerve, MRT allows projection of 
these reconstructed images into images of conventional 

Fig. 2. 3D MR tractography (MRT) of schwannoma of the median nerve – (a) neural fascicle 
projection into basic structural images of conventional MRI and (b) isolated MRT reconstruction
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MRI sequences 13. The disadvantage 
of DTI include, motion artefacts, 
which prevent the acquisition of 
usable images, or differentiation 
between neural and muscle fibres. 
These technical issues can be par-
tially reduced with the use of ad-
equate MR array coils, optimization 
of imaging protocols reducing their 
length or post-processing. 

CONCLUSION

Advanced MRI techniques al-
low us to obtain detailed structural 
and microstructural information 
concerning PN disorders includ-
ing PNTs. They expand the range 
of diagnostic tools available for the 
diagnosis of PNTs and allow opti-
mal surgical planning, potentially 
decreasing the risks of patient mor-
bidity. Technological advancements 
will most likely result in further 
improvement of these methods and 
their gradual integration into MRI 
diagnostic protocols used in clinical 
practice. 
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SUMMARY

The pedicled pectoralis major flap was 
the original workhorse flap for head and 
neck reconstruction. Over time, it became 
the secondary choice for oropharyngeal 
reconstruction with the implementation 
of free-soft tissue transfers. Nowadays, 
a  polymorbid patient is primarily indi-
cated for pedicled pectoralis major flap 
reconstruction, other indications include 
combinations of pedicled pectoralis major 
flap with free microvascular flap, salvage 

reconstruction due to complications, sal-
vage reconstruction due to free flap fai-
lure and salvage reconstruction due to 
recurrent or extended primary disease. 
Pedicled pectoralis major flap can be su-
ccessfully used for specific oropharyngeal 
defects, even primary resections, especially 
for less cooperative patients and patients 
after extensive neck dissection. Improving 
the flap harvesting techniques can reduce 
undesired complications in specific cases 
of oropharyngeal reconstruction. Flap mor-
bidity in these cases remains comparable 

to morbidity of patients who had undergo-
ne free flap reconstruction. Pedicled pec-
toralis major flap remains valid reconstruc-
tion tool that should be included in the 
armamentarium of each surgeon dealing 
with reconstruction of the head and neck.

KEYWORDS

Oral cancer, pedicled pectoralis major 
flap, pectoralis muscle flap, head and neck 
reconstruction
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INTRODUCTION

For over 30 years, since the description by Ariyan (1,2), 
the pedicled pectoralis major (PPM) flap was the “work-
horse” flap for head and neck cancer reconstruction (3). It was 
gradually replaced by versatile free-flaps with success rates 
of 94%–98%, fewer complications, better overall functional 
outcome (4–11) and minimal morbidity (12,13). Current trends in 
free-style perforator flaps have further improved cosmetic 
and functional results and decreased donor site morbidity 
(14–16). One disadvantage of this technique is however longer 
surgical procedure with higher risk of complications due 
to prolonged anesthesia (12,17). In developing countries, PPM 
flap is the flap of first choice (18,19) with large numbers of 
patients referred and with a success rate of 98%–100% (20–22). 
In developed countries, the PPM flap is not often the flap of 
first choice (23–25).

ADVANTAGES AND DISADVANTAGES

PPM flap technique advantages include relatively quick 
and easy elevation of the flap, reliability and versatility 
in terms of sufficient mass, span of transposed tissue and 
a relatively good reach to oropharynx (24,25,20,21,23). Compared 

to free flaps, the operation time using PPM flap is reduced 
because there is no need for microvascular anastomosis. 
A team of two surgeons can perform the procedure (as well 
as for free flap technique). The flap elevation itself is faster 
and the only prolongation may be construction of a cervical 
tunnel. It can be concluded, that for the team of surgeons 
trained in microsurgery, the overall reconstruction time 
using PPM flap will be shorter than the time of the same 
trained team using free flap technique (11,26–28). Shortening the 
procedure reduces the incidence of medical and surgical com-
plications (29), and the absence of microvascular anastomosis 
decreases the risk of flap failure due to vascular problems. 
These factors should be taken into account especially for 
immunocompromised patients (30).

Based on empirical findings, the inpatient stay duration 
after PPM flap surgery is usually 14 days (31), which is the 
same as for free flap technique (28,32), though longer (26,33) and 
shorter (9,25) times are reported. Assuming an experienced 
microsurgical team and possibility of rapid surgical revision, 
the reliability of pedicled flaps and free flaps is comparable 
and ranges between 93% and 98%.

The greatest cos ts of free flap reconstruction technique 
are related to the creation of a  microsurgical team and 
implementation of the new technique. The costs go beyond 
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instruments and material costs such as purchase of surgi-
cal microscope, micro instrumentation, suturing material, 
clips and other equipment needed for intensive care units 
(28,34–38). They also include high initial microsurgery team 
training costs.

The disadvantages of the PPM flap technique results 
from the general characteristics of pedicled flaps: limited 
arc of flap rotation precluding use in reconstruction of soft 
palate and maxilla defects; the reach of the flap is externally 
to the level of the zygomatic arch and inside to the superior 
tonsillar field (9).

Other drawbacks of PPM flap include formation of a con-
tacting band and tissue excess at the reconstruction site (39). 
This can be successfully mitigated (even after radiotherapy), 
however, by cutting the vascular pedicle without compro-
mising flap viability (40) and muscle twitching can be elimi-
nated using botulinum toxin (41).

Another drawback can be considered the greater mass 
of the PPM flap that cannot be compared to thin and pliable 
free flaps (26). For this reason, the PPM flap is unsuitable for 
reconstruction of superficial intraoral defects. It is suitable, 
however, for cases that require a large volume of tissue, e.g. 
major resection of tongue and floor of the oral cavity. In 
case of superficial defects, the use of PPM flap reduces the 
quality of speech and swallowing, compared to the thin and 
pliable free flap (8,42). Moreover, secondary thinning of the 
PPM flap is complicated by fibrotic changes and impaired 
tissue viability after radiotherapy, which frequently follows 
the surgical procedure.

Most PPM flap comparison studies published to date 
have been based on the Chinese flap (9). This is relatively 
hairless and the abundance of hair was often cited as one of 
the disadvantages of the PPM flap. Currently, the antero-
lateral thigh flap (ALTF) is considered the “workhorse” flap 
for oropharyngeal defects, especially in Asian publications 

(4,7,13). Measured by its “hairiness”, it is comparable to the PPM 
flap and the hairiness of the flap in the mouth diminishes 
after radiotherapy and can be further reduced using laser 
depilation.

PPM flap achieves similar results compared to the use 
of free tissue transfer of gracilis muscle (39). The extended 
vertical lower trapezius island myocutaneous flap (TIMF) in 
comparison to PPM flap has greater arc of rotation, larger 
skin island and fewer small defects but it is necessary to 
rotate the patient and it is also more bulky (43). Different 
texture and color of the skin is also considered a disadvantage 
of PPM flap, but these characteristics are similar for all types 
of flaps that are harvested from the body below the clavicle 
(including free flaps).

The most significant morbidity after the harvesting of 
PPM flap occurs at the donor site. In some cases the following 
complications may occur:
– disfigurement of the front of the chest with the disruption 
of typical contour of anterior axillary fold
– depression at the muscle harvesting site 
– asymmetrical shift of nipple-areola complex 
– extensive scars (endoscopically assisted elevation is used 
to reduce the incidence of scars of PPM flap) (44).

Limited range of neck motion may occur after radical 
neck dissection. “Frozen shoulder” and debilitating shoulder 
dysfunction may occur if the accesorius nerve was inter-
rupted (45,46). These symptoms do not occur in cases of selective 
neck dissection where the PPM flap elevation increases the 
morbidity and dysfunction of the shoulder (47) – paradoxically, 
patients who undergo radical or modified radical neck dissec-
tion suffer less shoulder dysfunction, if PPM flap procedure 
has been used (48). Elevation of the PPM flap reduces shoulder 
and neck function in all cases (49). The shoulder movement 
restriction or reduced functional capability can be assessed 
only by prospective studies using indices such as shoulder 

Advantages Disadvantages

Quick and easy elevation Limited arc of rotation

Short time of surgery Limited length of flap pedicle

Stable and reliable anatomy Significant abundance

Universal design Limited pliability (questionable)

Contains muscle and skin island Supravicular bulge or neck string (questionable)

Microsurgical instrumentation is not necessary Different texture and color of skin island 

Without the risk and necessity of microsurgical anastomosis Hair growth

Rare flap failure Chest donor site deformity

Large secondary intervention rarely necessary Frequent small early complications

Most complications can be handled conservatively or using 
minor surgical interventions.

Neck movement restriction (questionable)

Indications Contraindications

- Large defects of tongue and oral cavity - Small or superficial intraoral defects

- Lateral part of the mandible - Anterior segment of the mandible

- Oropharynx, lateral wall in particular - Soft palate reconstruction

- Neck defects, vessel depletion - Maxilla reconstruction

- Closure of neck and mandible fistulas

Table 1. Advantages, disadvantages, indications and contraindications of PPM flap
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strength and range of motion (ROM), neck ROM and subjec-
tive quality of life assessment using the shoulder pain and 
disability index (SPAD) and neck disability index (NDI) (50). 
PPM flap reconstruction has a small but significant negative 
effect on upper extremity dysfunction and also neck ROM 
limitations (48–50). In general, we can say that patients, who 
undergo primary reconstruction using PPM flap, often have 
significantly reduced working capacity, mainly due to pre-
operative polymorbidity. 

Patients with oropharyngeal cancer who underwent 
radical surgical procedure followed by the reconstruction 
using PPM flap technique displayed comparable overall 
morbidity to patients using a free flap technique. However, 
patients who undergo free flap reconstruction show better 
results for speech and shoulder function. They also experi-
ence better “mood” than patients who undergo PPM flap 
reconstruction (51). 

Advantages and disadvantages of PPM are summarized 
in Table 1. 

COMPLICATIONS

The number of complications depends primarily on:
– the type of procedure (primary or salvage procedure)
– location of reconstruction 
– patient morbidity 
– nutritional status 
– previous radiotherapy
– duration of surgery 
– experience of the surgeon 

The rate of complications increases significantly if the 
flap is raised with a  rib (52) or if two skin islands are har-
vested (22,34). From this point of view, these procedures can 
be considered obsolete and it is better to replace them with 
a combination of PPM flap and free flap, which is associated 
with lower complication rate.

According to the literature, the incidence of total flap 
failure ranges from 0% to 8% (34,37,38,51). In reports after 2009, 
flap losses are reported from 0% to 2.5% (18,19,24,53–56). The ma-
jor partial skin flap loss varies from 1% to 7%, minor losses 
range from 13% to 29%, the incidence of orocutaneous fis-
tulae ranges from 7%–29% and the incidence of infections 
is about 8% –39% (9,21,24,33,34,57–60). The overall incidence of any 
complication is fairly high and ranges from 16% to 68% (20–

23,34,37,53,56–59,61,62). This is higher than for free flaps. However, 
most of the complications are minor (33) and handled using 

a  conservative wound management technique. The need 
for a secondary surgical correction is 2%–12% (9,33,55,57), how-
ever, there are also studies reporting higher rates of major 
complications (53,61). 

Complications at the donor sites are reported in ap-
proximately 5% to 8% (9,23,55,63–65). Because most patients are 
polymorbid, there is a higher risk of hematoma (23,34) that 
can be exacerbated by concomitant hepatic dysfunction.

CURRENT INDICATIONS FOR PPM
Avery (66) reported the frequency of PPM flap use for pri-

mary reconstruction in the range of 5%–62%. In the US, the 
frequency was reported at around 5% (25). However, a review 
of the US Academic Otolaryngology program revealed that 
the PPM flap was used two to three times more often than 
free flaps (67). PPM flap is always considered only as a second 
choice after free flaps and the reasons for their primary use 
varies. The most common indications for primary use of 
PPM are financial, associated comorbities, extended radical 
neck dissection, vessel depletion in the neck and previous 
different malignancies (9,17,32,36,37). 

The other reasons for PPM flap are the area for reconstruc-
tion (lateral part of the mandible, parotidectomy) in order to 
reduce the donor site morbidity after bone harvesting and 
also the greater success in reconstructions in polymorbid 
patients (66,68). 

Another preferred choice is the use of PPM in combina-
tion with a free flap (23,25,34), rather than using the combina-
tion of two free flaps that increases the risk of reconstruction 
failure. This is suitable only for lateral mandible defects 
and in patients after extensive neck dissection, especially 
if radiotherapy is planned. 

More frequent use of PPM flap is reported in salvage 
reconstruction following complications (25), but in these 
scenarios it is necessary to take into account the increased 
risk of complications (compared to primary reconstruction). 
In this case, the main indications include pharyngeal fistula 
(69,70) and exposure of great vessels (71). Other indications may 
be orocutaneous fistula, obliteration of dead space in the 
neck (38), osteoradionecrosis, exposure of hardware or wound 
breakdown. 

PPM flap is also employed as a salvage reconstruction 
following free flap failure (24), especially for large composite 
defects, in comorbidities, in malnutrition, wound break-
down, infection, lack of blood vessels in the neck and in 
psychological causes. On the other hand, Wei and other 

Primary reconstruction Associated comorbidities

Extended radical neck dissection

Depletion of blood vessels in the neck

Previous malignant disease

In combination with free flap Lateral mandible

Extended radical neck dissection

Salvage reconstruction following complication Pharyngeal fistula

Exposure of large vessels

Salvage reconstruction following free flap failure

Salvage reconstruction due to recurrence or primary disease resumption

Table 2. Summary of PPM flap indications for head and neck reconstructions
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Fig. 1. Preoperative planning: green color - the line from the 
shoulder tip to xiphoid and its perpendicular from middle of 
the clavicle showing expected position of pectoral branches of 
thoracoacromial artery; blue color – skin island design; dashed 
blue line – muscle dissection design

authors recommend another free flap for its similar risk of 
failure as PPM flap for salvage reconstruction after free flap 
failure (8,10,72). This procedure is performed at some centers in 
developed countries but in some cases the success of second-
ary free flap reconstruction has been reported as only 73% (73). 
Very high success rates of reconstruction using PPM flap is 
confirmed in other studies although partial skin flap loss 
may occur more frequently (4,34,59). 

Last but not least, salvage reconstruction in prevailing 
or recurrent primary disease is also a typical indication for 
PPM flap (74). In these patients, the PPM remains twice as 
frequently used as free flap reconstruction (66). An overview 
of indications is summarised in Table 2.

FLAP ELEVATION TECHNIQUES

The flap can be elevated as muscular, musculocutane-
ous or osteomyocutaneous (including the fifth rib into the 
flap) (52). Planning of the position and size of the flap is best 
done on a  standing patient before surgery. The position 
of the lower border of the pectoralis major muscle can be 
marked when the patient is standing with hands on hips and 
muscles clenched. It is also advisable to mark the direction 
of the dominant vascular pedicle. The line from the shoulder 
tip to the xiphoid determines the direction of the lower part 
of the flap and position of the thoracoacromial artery (2). The 
upper part of the flap and start of the pedicle can be marked 
by plotting the perpendicular from the middle of the clavicle 
to xiphoid acromial-line (75). The lateral thoracic artery can be 
found using Doppler along a line extending from the apex 
of the axilla to the iliac crest (76).

The best way to design the skin island of the PPM flap 
for oropharyngeal localisation of defects is medially below 
the nipple-areola complex and above the pectoralis major 
muscle (22). Extension of the skin island over the rectus sheath 
should be avoided – especially in the case of female patients 
with ptotic breast and the skin island placed submammary 
(55). When only a small skin island is needed, it is better to 
harvest a  large one and de-epithelise redundant areas (77). 
Preoperative planning is shown in Figure 1.

Raising the flap begins with incision of the lower por-
tion of the skin paddle. The incision continues towards the 
projection of the beginning of the vascular bundle or towards 
the axilla (if it is planned to spare the deltopectoral flap) (78). 
After exposing the lateral part of the sternocostal portion of 
the major pectoral muscle, in a lateromedial direction, the 
lower portion of the major pectoral muscle is dissected from 
the chest wall. After the exposure of the medial portion of 
the muscle, we proceed with the elevation of a muscle strip 
with the skin island. Dissection from the thorax is done 
bluntly using fingers in the direction towards the clavicle. 
Underlying nutritional vessels may be visible on the upper 
half of the muscle. In case the lateral thoracic artery is vis-
ible, it is better to include it together with the pectoral minor 
muscle into the flap or dissect this muscle in the proximity 
of the acromion to enable release and transposition of the 

Fig. 2. Raising of the PPM flap
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DENERVATION AND FLAP TRANSPOSITION

A number of surgeons perform transection of the lateral 
pectoral nerve, which has a similar course to the pectoral 
branches of the thoracoacromial trunk and contributes to 
the innervation of the pectoral muscle (20). The bulges or 
contracting folds in place of the vascular pedicle are often 
reported in the literature (based on assumptions that are best 
described for cases of transposition of the latissimus dorsi 
muscle for breast reconstruction). Flap volume changes have 
been observed in this field of surgery interventions thanks 
to complete trans-sectioning of the muscle tendon from its 
insertions and release of both ends of the muscle regardless of 
the denervation of the muscle (85). This finding is supported 
by Kääriäinen et al. and Szychta et al. who found no differ-
ence in volume regardless whether the thoracodorsal nerve 
was transected or not (86,87). Furthermore, in one prospective 
study, Szychta et al. showed that patients with latissimus 
dorsi muscle denervation achieved lower scores for pain, 
animation of reconstructed breast and also scored higher on 
overall satisfaction with their reconstructed breasts (87). Nerve 
resection is performed in a length of 3–4 cm based on a study 
by Schroegendorfer et al., who observed twitching in a sample 
of 74 patients undergoing latissimus dorsi breast reconstruc-
tion. At 12 and 24-month follow-up, all patients with an 
intact thoracodorsal nerve showed twitching of the muscle. 
However, only 50% (67.9% after 24 months) of the denervated 
patients showed twitching. No patient had twitching at  

blood vessel (79,80), not to restrict the arc of flap rotation and 
disrupt the dominant nutrition of the laterocaudal part of the 
flap (81). When the pedicle is visible and with thoracoacromial 
vessels at the base of pectoral major muscle, we continue with 
the reduction of muscle tissue around the vascular pedicle 
until a thin muscle strip ending at the border of the clavicular 
and sternocostal portion of the muscle is left. In this part, 
the vascular pedicle is safely under the muscle tissue and 
clavicular portion of the muscle does not have to be included 
in the flap (Fig. 2, Fig. 3), (2,82). It is simply severed (34), not to 
limit the arc of the rotation of the pedicle around the clavicle. 
Afterwards, the pedicle is dissected, branches of lateral pecto-
ral nerve are identified and tested through neurostimulation 
and cut off to a length of 3–4 cm to achieve denervation of the 
muscle. These two maneuvers (cut through the portion of the 
muscle and denervation) mitigate the occurrence of muscle 
abundance above the clavicle and contracture band on the 
lateral side of the neck. Following creation of a subcutaneous 
tunnel, blunt dissection above the clavicle towards the site 
of neck dissection, prepares the route for flap transporta-
tion to the site of the defect. Smaller flaps can be transposed 
subclaviculary without damaging the subclavian vessel (21,83). 
Flap donor site on the chest is closed directly (Fig. 4) or with 
a lateral thoracic flap. (76,84).

Fig. 3. Elevated PPM flap with the pedicle reduced only to the 
vessels

Fig. 4. The immediate postoperative result
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12 or 24 months postoperatively if more than 4 cm of the nerve 
was excised and the length of nerve resection was predictive of 
twitching. (88). Another factor that is fundamentally involved 
in any supraclavicular bulge is strict disconnection of the 
transferred muscle flap and rotation around the clavicle only 
on the vascular bundle (2,82). 

Kanno et al. reported (79) that preservation of the lateral 
thoracic artery and use of the subclavian route are alterna-
tives to ensure sufficient blood supply and an increased 
rotation arc of PPM flap. This approach enables harvesting 
of the flap that can reach the entire oral cavity, including 
the infraorbital region, palate, middle pterygopalatine 
fossa and nasopharynx, with no risk of vascular insuf-
ficiency, to the distal skin island. Greater reach of the 
flap has not been confirmed by anatomical studies (89). 
According to literature resources, most authors did not 
use the subclavian route.

CONCLUSION

PPM flap cannot be considered obsolete or a secondary 
choice for reconstruction of the head and neck in developed 
countries. Currently the “renaissance” of pedicled flaps with 
improvement in flap elevation techniques means that PPM 
flap may be optimal for: specific oropharyngeal defects, even 
primary resections, especially for less cooperative patients 
and patients with extensive neck dissection, extensive re-
section of cervical lymph nodes, free flap failure, depleted 
blood vessels in the neck, combined with free flap and in 
case of disease recurrence or progression. PPM flap remains 
a valid reconstruction tool that should be included in the 
armamentarium of surgeons involved in reconstruction of 
the head and neck, especially in the elderly and thus poly-
morbid population.
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SUMMARY

In this report, we describe an innovative 
bolstering technique that resulted in suc- 

cessful skin graft take to the floor of the 
mouth when the teeth and alveolus were 
unavailable for anchorage. 

KEYWORDS

Skin grafting, graft fixation, graft secu-
ring, intraoral cavity; floor of mouth

ACTA CHIRURGIAE PLASTICAE, 60, 1,  2018, 22-25

INTRODUCTION

Due to the minimal bulk, ease of harvest, acceptable 
functional and aesthetic results, and low complication rates, 
skin grafts are commonly used in reconstruction of small to 
moderate-sized defects in the oral cavity [1]. Graft survival is 
largely dependent on two requirements: sufficient vascularity 
of the recipient bed and immobilization of the graft for sub-
sequent adherence to the defect [2]. Stabilizing an intraoral 
skin graft poses unique challenges – an uneven wound bed, 
high mobility of the region, and accumulation of salivary 
secretions, which can all lead to skin graft failure [3]. To over-
come these challenges, the skin graft is usually immobilized 
by means of a bolster. Multiple case reports have previously 
described techniques to immobilize the graft to the cheek 
using a bolster dressing for 5–7 days while the graft is most 
susceptible to shearing forces [3–5]. Less commonly than the 
cheek, intraoral skin grafts can be required in reconstruc-
tion of the floor of the mouth. In these occurrences, bolsters 
may be secured to the teeth or the alveolus. However, the 
difficulty arises in patients who have undergone an anterior 
marginal or composite mandibulectomy. To our knowledge, 
no reports have been presented in the literature on how best 
to bolster a skin graft to the floor of the mouth for adequate 
immobilization and adherence to the defect. In this report, 
we describe a bolstering technique that resulted in successful 
skin graft take to the floor of the mouth.

CASE REPORT

A  47-year-old man sustained a  gunshot wound to the 
face resulting in significant bone and soft tissue loss. After 
multiple debridements, fixation of facial fractures, left-sided 
osteocutaneous free fibula flap for mandible reconstruc-

tion (defect spanning from angle to angle), and right-sided 
osteocutaneous free fibula flap for midface reconstruction, 
the patient desired dental restoration. To facilitate dental 
implants, the free fibula skin paddle used to reconstruct the 
floor of mouth was excised, the anterior sulcus recreated, 
and a  U-shaped 7x4 cm split-thickness skin graft (STSG) 
was placed. This procedure was performed approximately  
28 months following mandible reconstruction and 14 months 
following midface reconstruction. The STSG was harvested 
from the lateral aspect of the left thigh. The donor area was 
prepped with mineral oil and the STSG was harvested us-
ing a Zimmer® dermatome (Zimmer, Inc., Warsaw, IN) at 
a thickness of 0.4 millimeters. The STSG was then pie crusted 
by creating slits of approximately 5 mm in length, spread 
throughout the graft using a No.10 blade scalpel. The graft 
was trimmed to fit the defect, which covered the floor of the 
mouth and neo-gingivobuccal sulcus. The fenestrated graft 
was secured with a running 4-0 chromic suture along the 
defect perimeter and several interrupted sutures securing 
the graft to the wound base. The donor site was covered with 
OPSITE (Smith & Nephew, Hull, UK) dressing for three days. 
The OPSITE dressing was then exchanged with Xeroform 
(Kendall Brands of Covidien, Mansfield, MA) and left in place 
until it peeled off on its own. 

TECHNIQUE

The graft was then immobilized to the floor of mouth 
using the bolstering technique described below:

– The bolster is created by mixing cotton balls with baci-
tracin and rolling them into four sheets of Xeroform (Kendall 
Brands of Covidien, Mansfield, MA).

– The bolster is then conformed to the shape of the skin 
graft that needs to be immobilized (Fig. 1A).
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– The four poles of the bolster are secured using 2-0 silk 
tie-over sutures. The anterior suture is passed through the 
bolster, lower lip, and external Xeroform layer, then mat-
tressed back through the Xeroform, lower lip, and bolster 
(Fig. 1B). The lateral sutures are passed through the inferior 
part of the cheek in a similar fashion. The posterior suture is 
passed through the frenulum. Care should be taken to avoid 
devascularizing the tissue with the bolster suture. In this 
case, both facial arteries were sacrificed for the free flap, and 
flow to the lower lip was retrograde. The cheek sutures were 
placed to avoid compromising flow to the lip.

– The ends of the 2-0 silk ties are knotted in the middle 
of the bolster (Fig. 2A, 2B). 

– A safety suture can also be passed through the bolster 
and delivered out of the oral cavity and secured to the cheek 
with Steri-Strips (3M Health Care, St. Paul, MN) or Tegaderm 
(3M Health Care, St. Paul, MN). In the case of bolster dis-
lodgement, the bolster can be pulled out by the extra-oral 
tie to avoid airway compromise.

– The schematic view in Figure 3 illustrates how the 
sutures were placed in order to secure the bolster.

– The bolster was removed on day 5 following STSG  
placement. 

DISCUSSION

Due to the inherent mobility of the region, bolsters are 
commonly required to stabilize intraoral skin grafts. Proper 

bolster placement requires application of constant and evenly 
distributed pressure in order to provide maximal contact 
between the graft and the recipient bed, reduction in shear-
ing forces, and prevention of the accumulation of salivary 
secretions, hematoma, or seroma under the graft [6,7]. An 
ideal bolster should apply a  force that exceeds interstitial 
pressure (15 to 20 mmHg) while not exceeding capillary 
perfusion pressure (25 to 30 mmHg) [8]; this balance is key 
to adequately immobilize the graft and close dead space 
while not limiting perfusion and risking graft breakdown. 
Although pressure was not quantitatively assessed in this 
patient, adequate bolster pressure can be determined based 
on the appearance of the sutures compressing the Xeroform 
bolster and the complete immobilization of the bolster over 
the floor of the mouth. Care should be taken to avoid exces-
sive tension over the facial skin to prevent ulceration.

Bolster dressings aid in the distribution of pressure over 
a skin graft, and a number of techniques have been described 
to secure the bolster to the wound bed. These techniques in-
clude traditional tie-over [1,9], tie-over modifications [10–12], 
and externally secured [13,14] bolster methods. Despite the 
rich literature describing techniques for securing a bolster for 
skin graft adherence, to our knowledge a description of how 
best to secure a bolster to the floor of the mouth, especially 
after resection of the mandible, has never been described. 
In this article, the authors present a bolstering technique 
to secure a skin graft to the floor of the mouth when the 
alveolus and teeth are unavailable. 

Fig. 1 (A, B) Application of the intraoral bolster. The bolster was secured using 2-0 silk-tie-over sutures at the anterior (A), posterior (P), 
and lateral (L1, L2) poles. A safety suture (S) was passed through the bolster
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Alternative methods of skin graft fixation or surgical re-
constructive options warrant mention. Other materials to 
construct a bolster could be considered, which should work 
equally as well as the Xeroform bolster described in this case 
report. Bolster materials most commonly described in the lit-
erature include foam, cotton, gauze, and silicone sheets. Any 
of these materials would likely be effective, as the innovative 
transoral bolstering suture technique rather than bolster mate-
rial is largely responsible for the even distribution of pressure 
across the skin graft. Sealant options such as fibrin glue are 
likely unsuitable in the oral cavity due the high level of secre-
tions and proximity to the gastrointestinal tract. For smaller 
defects, alternatives to a skin graft could be considered, such as 
buccal mucosa grafts or local flaps; however, given the extent 
(7x4 cm), unusual location (floor of mouth), and reconstructed 
anatomy (prior midface and mandible reconstructions) in this 
patient, these options were not available at the time of surgery. 

CONCLUSION

This technique for securing a skin graft to the floor of 
the mouth was well-tolerated by the patient resulting in 
oral competence with no complications or visible scarring. 
A 100% skin graft take was obtained using this technique, 
which is simple and effective. No significant odor, patient 
discomfort, or change in care related to the oral cavity were 
noted in this case. While we did not experience spontane-

ous release of the bolster or suture failure, the inclusion of 
a  safety suture allows for prompt bolster removal should 
unintended bolster dislodgement occur. Vascular supply 
of the facial soft tissues must be considered when placing 
transfacial sutures to secure a skin graft bolster. 

In conclusion, we describe an innovative technique to 
secure a skin graft in the floor of the mouth – a challenging 
location, for which no bolstering technique is described. This 
technique provided even pressure distribution and secured 
the bolster to allow successful skin graft take with minimal 
patient discomfort and no complications. While transbuc-
cal or transcutaneous approaches are typically adequate for 
securing a bolster in the oral cavity, the technique described 
in this case report is indicated in the rare cases where skin 
grafting to the floor of the mouth is required.
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Fig 3. Scheme of the sequence of suture placement to secure the intraoral bolster. Schematic view of suture placement to secure the 
intraoral bolster. Green text/arrows depict the entry route of the sutures, and red text/arrows depict the exit route of the sutures.  
(A) The anterior sutures were run (1) through the Xeroform bolster, (2) through the graft in the anterior floor of the mouth, and (3) 
through the mentolabial sulcus (superior to the reconstructed osseous mandible) and an external piece of Xeroform. The suture was 
then run in the reverse direction: (4) through the external Xeroform and mentolabial sulcus, (5) through the graft in the anterior floor of 
the mouth, and (6) through the Xeroform bolster. (B) Similarly, the lateral sutures were run (1) through the Xeroform bolster, (2) through 
the graft in the lateral floor of the mouth, and (3) through the lateral cheek (superior to the reconstructed osseous mandible) and an 
external piece of Xeroform. The suture was then run in the reverse direction: (4) through the external Xeroform and lateral cheek, (5) 
through the graft in the lateral floor of the mouth, and (6) through the Xeroform bolster



26 ACTA CHIRURGIAE PLASTICAE       2018, 60, No. 1

INTRAOSSEOUS 
HAEMANGIOMA OF THE 
ZYGOMA. CASE REPORT  
AND LITERATURE REVIEW

Němec, I.

Department of Otorhinolaryngology and Maxillofacial Surgery, 3rd Faculty of Medicine of Charles University and the Military 
University Hospital, Prague, Czech Republic

SUMMARY

Intraosseous haemangioma is a benign  
lesion that accounts for less than 1% of all 
bone tumours. It is found in the zygoma 
only rarely. This type of tumour is more 
common in women than in men. The paper 
presents the case of a female patient with 
intraosseous cavernous haemangioma in 

the zygoma. The tumour caused a defor-
mation of the zygoma on the left. The lesion 
was visible in computed tomography (CT) 
scans, and also in magnetic resonance ima-
ging (MRI) scans obtained previously due 
to problems unrelated to the lesion. We 
performed complete removal of the tumour 
including edges of healthy bone. The defect 
was bridge using a titanium miniplate. A go-

od cosmetic effect was seen after 5 months 
from the surgery. Follow up CT and MRI 
evaluation showed no recurrence or resi-
due of the tumour. The paper also includes  
a review of available literature.  
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INTRODUCTION

Intraosseous haemangioma accounts for less than 1% of 
all bone tumours (1–6). It is found most commonly in the spine 
and in the skull (2, 3, 7–9, 10). In facial bones, a haemangioma may 
occur in the maxilla, mandible and in nasal bones (3, 5, 6, 8, 10). 
The finding of haemangioma in the zygoma is rare (1, 3, 6, 10, 11). 
This paper presents a patient with intraosseous cavernous 
haemangioma of the zygoma.

CASE REPORT

A 40-year-old female patient has observed a solid mass 
in the zygoma on the left (Fig. 1 a, b) for 8 years. In the 
most recent 3 months, the patient began feeling pain at 
the site of the mass and the mass slightly increased. The 
patient also observed swelling of the cheek area on the left. 
No injury to the cheek area was reported. Clinical assess-
ment showed deformation of the cheek area on the left; 
no swelling was present and appearance of the skin was 
normal. Computed tomography (CT) assessment showed 
a  clear expansion in the zygoma sized 23 x 19 x 14 mm, 
which was pushing the bone structure apart. The expansion 
showed a honeycomb structure without perifocal sclerosis. 
The tumour reached into the frontal and maxillary pro-
cess of the zygoma. External and internal corticalis of the 
zygoma was thinned. No alterations were visible in soft 
tissues in the area of the expansion (Fig. 2 a, b). The lesion 
was visible already in magnetic resonance imaging (MRI) 
scans taken in the patient 2 years before the CT assessment. 

The MRI assessment was performed due to problems of 
the patient unrelated to the lesion. The axial T2-weighted 
image showed a  solid expansive lesion sized 15 x 10 mm  
in the lower edge of the left orbit without any perifocal oe-
dema. The left maxillary sinus was filled with air (Fig. 2 c).

Under general anaesthesia, from subciliary incision 
we reached the lower edge of the orbit, at the place of the 
mass. The tumour was completely resected. The resected 
tissue included a border of healthy bone. Bleeding during 
the surgery was minimal. The resulting defect was bridged 
using a titanium miniplate. No complications occurred dur-
ing the postoperative period. Cavernous haemangioma was 
demonstrated based on histology. A good cosmetic effect was 
seen after 5 months from the surgery (Fig. 3 a, b). Follow up 
CT and MRI assessments showed no recurrence or residue of 
the tumour. Three-dimensional CT scan showed a postop-
erative defect bridged with the titanium miniplate (Fig. 4).

DISCUSSION

Intraosseous haemangioma is a benign vasoformative 
neoplasm or developmental condition of endothelial origin 
according to the World Health Organization (12). The first hae-
mangioma in the skull was described by Toynbee in 1845. Two 
tumours were present in parietal bones (13). In 1950, Schofield 
was the first to describe haemangioma in the zygoma (14).

Intraosseous haemangioma most commonly develops 
in the 4th to 5th decade of life (4, 8, 15–17). It is more common in 
women than in men (1–3, 6, 8, 9). Various haemangioma variants 
are recognized (12). Many facial haemangiomas are cavernous 
(15, 18). As regards to aetiology of haemangiomas, a congenital 
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cause has been reported. In addition, a possible association 
with a prior trauma has been mentioned (8, 9, 19, 20).

Intraosseous haemangioma may cause swelling (2, 19) and 
deformity of the zygomatic region (2, 8) and of the orbit (2). 
Protrusion of the eye bulb and diplopia may develop (2, 9, 15, 

18, 19, 20). Strabismus may also appear (20). Patients may suffer 
from pain (2, 8, 15, 18), and bleeding may occur (15, 18).

Preoperative assessments include CT and MRI (1, 9). As 
reported by some authors, routine preoperative angiogra-
phy is not necessary given that it may not provide evidence 
of blood supply in many patients (2, 3, 18, 20). Although biopsy 

Fig. 1a, b. Patient with visible bulging of the cheek region on the 
left (arrow).

Fig. 2a, b. The CT scan shows a lesion in the left zygoma sized  
23 x 19 x 14 mm. The corticalis is thinned; the surrounding soft 
tissues are unaltered (arrow)

Fig. 2c. MRI completed 2 years before the CT assessment. The 
axial T2-weighted image indicates a solid expansive lesion 
sized 15 x 10 mm in the lower edge of the left orbit without 
perifocal oedema. The left maxillary sinus is filled with air 
(arrow)

usually makes it possible to determine the diagnosis, it 
poses a risk of bleeding, which may be difficult to manage 
(19). A circumscribed lesion of the zygoma was clearly visible 
in the CT scans. The assessment confirmed a finding of an 
MRI assessment performed 2 years ago. Given the extent of 
the finding and its localisation, angiography and biopsy 
were not indicated before the surgery.

Bucy and Capp in 1930 were the first to describe haemangi-
omas in various parts of the skeleton including the skull based 

a

 a

b

 b

 c
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on classic x-ray imaging (21). In 1949, Wyke published a paper 
where he described haemangiomas in an x-ray image found 
in the skull (22). Basic x-ray assessment of the skull indicates 
an intradiploic, well circumscribed expansion – rarefaction 
with a honeycomb configuration on axial views and a clas-
sic sunray pattern of trabeculation in tangential views (23),  
usually without any reactive sclerosis of the edges (17, 23).  

This classic feature may be absent in many cases and instead, 
it may be presented only as lytic or dense bone expansive 
masses (23). 

The trabeculae of bone and the corticalis are well visible 
in the CT scans. Appearance in the CT scans is variable, and 
the calvaria most commonly shows a characteristic sharply 
circumscribed expansive lesion with intact inner and outer 
tables and a sunburst pattern of the radiating trabeculae. 
“Soap bubble” and “honeycomb” configuration may also 
occur (1).

The surrounding soft tissues are well shown on MRI scans (1).  
Some authors have advocated magnetic resonance imaging 
as superior for evaluation of highly vascularized lesions such 
as intraosseous haemangiomas (18). As described by Moore et 
al., in cases where a round, potentially benign bone lesion is 
initially detected on MRI, the lesion may be confused with 
other disease processes, including malignancy (1).

Malignant transformation of the haemangioma has 
been described in association with radiotherapy (1, 2, 18). In 
particular, fibrous dysplasia, multiple myeloma, osteoma, 
numerous sarcomas, metastatic tumours and osteomyelitis 
should be considered in the differential diagnosis (15). 

In many cases, haemangioma can only be observed (15, 18). 
Indications for therapy include correction of a mass effect, 
control of haemorrhage and cosmetic deformities (10, 15, 18). 
Removal of the tumour including an edge of healthy bone 
usually provides a definitive cure; recurrences are rare (1). 
Complete resection of the tumour is preferred also by other 
authors (3, 9, 11, 23). Partial resection of the tumour can also be 
considered (15, 18). Curettage of the tumour mentioned by some 
authors entails the risk of uncontrolled bleeding (1, 6).

Some authors recommend preoperative angiography and 
embolization to reduce the risk of bleeding (1, 16). According 
to other publications, bleeding prevention is not necessary 
provided that the edge of healthy bone is also resected with 
the tumour (2, 3).

The zygoma is of crucial importance for aesthetics of the 
face and its symmetry (2). After excision of the haemangioma, 
the defect should therefore be reconstructed using some 
implant type (3, 6, 11, 18, 20). Primary reconstruction prevents the 
soft tissues from contracting (15).

Fig. 3a, b. Condition after 5 months from the surgery (arrow)

Fig. 4. Three-dimensional CT scan after 5 months from the 
surgery. The postoperative defect of the zygoma bridged with the 
titanium miniplate is visible in the scan

a

b
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In our patient, it was possible to resect the tumour with 
an edge of healthy bone. Bleeding during the surgery was 
minimal. The resulting bone defect was primarily bridged 
using a  titanium miniplate, which was sufficient to pre-
vent postoperative deformation of the cheek region, and 
particularly, any potential deformation of the lower eyelid 
(Fig. 3, 4).

CONCLUSION

Intraosseous haemangioma is a benign lesion, which is 
found only rarely in the zygoma. Preoperative assessments 
include CT and MRI. Complete resection of the tumour with 
an edge of healthy bone prevents any major bleeding during 
the surgery and any later recurrence of the tumour. Primary 
reconstruction of the defect should be undertaken to prevent 
any major cosmetic deformation of the cheek region.
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ABSTRACT

Introduction. The pedicled pectoralis ma-
jor flaps are still harvested and mainly indi-
cated for reconstruction in the polymorbid 
patient. Other indications are combinations 
of pedicled pectoralis major flaps with free 
microvascular flap, salvage reconstruction 
following complications, free flap failure 
and recurrent or extended primary disease.
Materials and Methods. We describe the 
pedicled pectoralis major flap in 18 patients 
operated on at the Department of Oral 
and Maxillofacial Surgery, Olomouc from  
1st January 2014 to 1st December 2016. 
Results. Fifteen oropharyngeal defect 
reconstructions were performed using 
pedicled pectoralis major flap (including 
1 submandibular defect of the neck). 
Indications were primary resection in po-

lymorbid patients in 10 cases and recurrent 
diseases after previous neck dissection and 
radiotherapy in 5 cases. Pedicled pecto-
ralis major flap was used for secondary 
reconstruction in 3 cases. Complications 
occurred in 50 % of patients, 28 % were 
major and 22 % minor. Major complications 
included a total flap failure (defect was su-
ccessfully treated with free tissue transfer 
of latissimus dorsi myocutaneous flap) in 
1 case, plate exposure in 2 cases, large de-
hiscence and large hemorrhage 1 case each. 
Minor complications included only small 
dehiscences (22 %). One was associated 
with fluidothorax after rib harvesting (6%). 
There were no cases of neck contracture 
or supraclavicular bulge.
Conclusion. Even today, usage the pe-
dicled pectoralis major flap in head and 
neck reconstruction surgery cannot be 

considered as an obsolete reconstructive 
procedure that has been completely 
replaced by a  free microvascular flap. 
Innovations of flap harvesting techniques 
and high rate of flap survival are the main 
reasons why pedicled pectoralis major flap 
can still be primarily indicated for high-risk 
patients, non-cooperative patients and also 
for patients with extensive neck dissection. 
The pedicled pectoralis major flap has been 
the first choice in salvage surgery, in cases 
of a  complication or free flap failure or 
a recurrence of a primary disease. 

KEYWORDS

Oral cancer, pedicled pectoralis major 
flap, pectoralis muscle flap, head and neck 
reconstruction
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INTRODUCTION

The pedicled pectoralis major flap (PPM) is usually con- 
sidered as a second choice flap after free flaps and the reasons 
for their primary use varies. The most common indications 
for primary use of PPM are associated comorbities, extended 
radical neck dissection, neck vessel depletion for microvas-
cular anastomosis and previous various malignancies (1–5). 
Another preferred choice is the use of PPM in combination 
with a  free flap (6–8). Other indications for use of PPM are 
a salvage reconstruction following complications (8), a salvage 
reconstruction following free flap failure (9) and a  salvage 
reconstruction in prevailing or recurrent primary disease 
(10). The PPM used for our cases includes all these indications.

MATERIALS AND METHODS

This was a retrospective study of 18 patients operated 
at the Department of Oral and Maxillofacial Surgery be-

tween 1st January 2014 and 1st December 2016. 18 patients 
underwent reconstruction using 18 PPM flaps. All pro-
cedures were performed by two surgeons in one stage 
reconstruction. Patient demographic data, indications for  
the procedure, site and extent of primary tumor, defect 
itself, clinical stage of malignant disease, postopera-
tive complications and management of these postopera-
tive complications related to the flap were recorded and  
analysed. 

Complications were divided into major and minor com-
plications according to the Chepeha classification (11). Flap 
failures that required surgical intervention were classified as 
major complications. Failures, which did not require surgi-
cal intervention and were resolved conservatively by regular 
bandaging, incisions, excochleations, drainages, changes 
of compression and antibiotic therapy, were classified as 
minor complications. These included: partial flap necrosis, 
salivary gland fistula, partial flap dehiscence, wound infec-
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tion, plate exposure, hematoma, seroma and other similar 
complications at the donor sites.

The pathological stage of the disease was based on pre-
operative evaluation of USG, CT and MRI results, according 
to current TMN classification.

Elevation of the flap was done using complete dissection 
of clavicular portion of pectoralis muscle from the flap and 
with denervation of the muscle. Photo documentation of 
patients (before, during and after the procedure) was taken.

RESULTS

All patients were males, average age 58.5 years (mini-
mum 29 years, maximum 71 years and median 60.5 years). 
In terms of tumor type, all patients suffered from spinocel-
lular carcinoma. In the case of patient no. 2, it was combined 
with chronic lymphacytic leukemia (Table 1). In terms of 
disease stage, there were 6 patients in stage II, 3 in stage III 
and 6 patients in stage IV of cancer. 15 reconstructions of 
oropharyngeal defects and 1 reconstruction of submandibular 
defect of the neck were performed using PPM. Indications 
for the procedure were:

– 10 cases of primary resection of polymorbid patient 
(all these patients were long-term smokers with a history 
of alcohol abuse and hepatic dysfunction).

– 5 cases in which the indication was disease recurrence 
after previous neck dissection and radiotherapy. 

– 3 cases of secondary reconstruction due to osteonecrosis 
or absence of the mandible in irradiated area

Denervated PPM in all cases, 14 PPM with skin island, 
 3 PPM without skin island and 1 PPM with skin island and 
rib bone (osteomyocutaneous flap).

Surgeries were used for the reconstruction of the floor 
of the oral cavity, oropharynx, lateral side of the neck and 
in one case was PPM used for the treatment of osteomy-
elitis after complete radionecrosis of the mandible (see 
Table 1).

Complications occurred in 9 out of 18 patients (50.0 %).  
There were 5 major (27.8 %) and 4 minor complications  
(22.2 %).

Major complications included:
– 1 case of total flap failure (necrosis) due to technical 

error (5.5 %). This submandibular defect was successfully 
treated afterwards using the LDM flap transfer - free tissue 
transfer of latissimus dorsi myocutaneous flap).

– 2 cases of large dehiscence with plate exposure. These 
two cases were treated by secondary surgery with plate cover-
age using an ipsilateral supraclavicular flap (11.1 %).

– 1 case of large dehiscence was treated with secondary 
surgery (5.5 %).

– 1 case of large hemorrhage mainly to donor area in the 
thorax, accompanied by blood loss of about 600 ml with drop 
of hemoglobin level to 60 g/l. This case was a polymorbid 
patient with systemic morbidities and impaired coagulation 
cascade due to previous toxonutritive hepatopathy. During 
the successful surgical revision was diffuse bleeding stopped 
with QuikClot® devices impregnated with kaolin that were 
removed the next day after compensation of the blood loss.

Minor complications were only small dehiscences. These 
occurred in 4 cases (22,2 %), one of them was associated 
with fluidothorax after the rib harvesting (5,5 %). Repeated 
needle aspiration of pleural effusion was used to resolve this 
complication.

No case of muscle abundance on the neck or supraclavicu-
lar bulge was observed; the overall morbidity of donor site 
was very low and no orocutaneous fistula occurred.

The median duration of hospitalization was 15 days 
(minimum 6 days, maximum 28 days).

The rate of complications on the sample of 5 patients, 
who underwent radiotherapy before the surgery, was 80 %. 
There were 2 cases of small dehiscences and 2 cases of large 
dehiscence that required secondary surgical intervention as 
a transposition of a supraclavicular flap.

Postoperative folow up was 5 to 36 months. There were 6 
deaths observed during the postoperative period (38%), none 
of them related to the surgery. Five were caused by recur-
rence and overall progression of the cancer and one pacient 
died due to heart failure. 

In one case, metastasis was found after a period from the 
surgery, which was resolved by excision and coverage of the 
defect using a supraclavicular flap.

DISCUSSION

The overall incidence of complications in our small sam-
ple of patients was 50%, which can be considered as the 
mid-range of values referred from other groups of patients 
- Wilson et al. 16% (12), Milenovic et al. 33% (13), Liu et al. 35% (6), 
Vartanian 36.1% (14), Pinto et al 43.1% (15), Ijsselstein et al. 53% (16),  
Rudes et al. 59.3% (17), Kroll et al. 63% (18), and Shah et al. 63% (19).  
Total flap necrosis occurred in 6% of cases although the lit-
erature reports a flap failure from 2% to 3% (13,18,19). This fact 
may be due to the small sample. The microvascular free tis-
sue transfer (free flap reconstruction) was used as a salvage 
operation as Tang et al. 2012 (20).

The rate of minor and major complications contrasts with 
the literature (5,6,9,13,19,21,22) but like Vanni Salles Ribeiro et al., (23)  
and Pinto et al. (15) probably due to the small sample size. 
Previous radiotherapy increased the incidence of postopera-
tive complications as observed in other studies (24,25) and also 
deterioration in perception of quality of life (26).

All patients were males. The supraclavicular flap is 
the preferred option for women patients due to a higher 
risk of skin paddlefailure and subsequent deformity of 
the breast (27). The mean duration of hospitalisation time 
was 14.7 as in other authors (4,21,28). During the elevation 
of the flap, we did not use surgical sparing of the field of 
elevation of deltopectoral flap. However, this can be used 
after harvesting of pedicled pectoral major flap (13,17,29). We 
used the supraclavicular flap instead, to achieve a better 
aesthetic result for the contours of the soft tissues on the 
head and neck (30–32). 

Our team has always performed nerve transection (13) and 
we have never observed development of bulges or contracting 
folds in place of the vascular pedicle as it is often reported in 
the literature. Another factor that is fundamentally involved 
in any supraclavicular bulge is strict disconnection of the 
transferred muscle flap and rotation around the clavicle only 
on the vascular bundle (33,34). There was no neck deformity in 
our patients probably owing to the above. 

In our sample, we did not use the dominance of the 
lateral thoracic artery. Kanno et al. reported (35) that preserva-
tion of the lateral thoracic artery and use of the subclavian 
route are alternatives to ensure sufficient blood supply and 
an increased rotation arc of PPM. In our sample, we did not 
use the subclavian route.
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There was no complaint of ipsilateral shoulder movement 
restriction or reduced functional capability. PPM flap recon-
struction has a small but significant negative effect on upper 
extremity dysfunction and also neck ROM limitations (36–38). 
In general, we can say that patients who undergo primary 
reconstruction using PPM, often have significantly reduced 
working capacity, mainly due to preoperative polymorbidity. 

Due to poor quality of rib bone, we refrain from man-
dible reconstruction using osteomyocutaneous PPM flap (39). 
Another aspect that needs to be considered is the necessity 
of donor site closure using mesh, need for chest tube drain-
age due to distortion of pleural cavity and long term patient 
recovery (40). Given these facts, we refrain from bone recon-
struction and rarely use a reconstructive plate in the case of 
severely polymorbid patients (3). If possible, we prefer the 
reconstruction using fibular free flap even for “borderline” 
indicated patients whenever the condition of blood vessels 
that supply lower limb permits (2).

CONCLUSION

Even today, usage the PPM in head and neck recon-
struction surgery cannot be considered as a  historical re-
constructive procedure that has been completely replaced 
by a free microvascular flap. Innovations of flap harvesting 
techniques and high rate of flap survival are the main rea-
sons why PPM can still be primarily indicated for high-risk 
patients, non-cooperative patients and also for patients with 
extensive neck dissection. A combination of PPM and free 
flap can be advantageous for reconstruction of large complex 
defects. PPM has been the first choice in salvage surgery, in 
cases of a complication or free flap failure or a recurrence of 
a primary disease. In these cases, PPM morbidity remains 
comparable to morbidity in patients undergoing reconstruc-
tion using a free flap.
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IN MEMORIAM:  
PROFESSOR RAJKO DOLEČEK

With great sadness, the Czech Society of Burns Medicine 
received sad news that Professor Rajko Doleček, M.D, DrSc., 
passed away on December 20, 2017, aged 92.

He was a prominent figure and a well-respected medical 
authority in the Czech Republic as well as internationally by 
medical, endocrinological and burns societies.

Rajko Doleček was born on June 1, 1925 in Prague. His 
father was Czech while his mother was Serbian from the 
eastern part of Bosnia-Hercegovina. He graduated from the 
Faculty of Medicine at Charles University in Prague in 1950. 
In 1951, Dr. Doleček started working in Ostrava Regional 
Hospital, in one of the most industrialized regions of the 
country, with many burn injuries at that time. Since the very 
beginning, he oriented himself for endocrinology which was 
then at its early stage of development. He became the pioneer 
in the field of metabolism, diabetes, stress and particularly 
in metabolic/endocrine aspects of burns injuries. His studies 
of metabolic and endocrinological problems in burn patients 
were published in Czechoslovakia/Czech Republic repeatedly, 
but also in the USA (1969, 1990), Spain (1993), etc. In his last 
book “Endocrinology of Trauma” (2016), he summarized the 
laboratory results obtained during 60 years of endocrine and 
metabolic studies in burn and trauma patients. Altogether, 
over 50 laboratory parameters have been studied including  
33 hormones. At the Ostrava University Hospital, Prof. 
Doleček worked all his medical career, until recently, when 
he had his last out-patient clinic on October 5, 2017. In May 
of 2016, he was awarded the Prof. Radana Königová Burns 
Prize for his life-long contribution to burns medicine. 

Besides medicine, being a half-Serbian, Prof. Doleček 
wrote several books dedicated to Serbian history and culture 
in addition to relations between a variety of Balkan nations. 
He tried to describe and explain the complicated national, 
ethnic and religious problems in that region which, among 
others, led to the war in Yugoslavia between 1991–1995. 

Professor Rajko Doleček passed away in the hospital 
where he has worked relentlessly for more than 66 years. Our 
esteemed, highly respected colleague, a very beloved open-
minded and jovial friend as well as a man of distinguished 

character, left this world with honour, having accomplished 
a tremendous career that contributed immensely to Czech 
medicine, endocrinology, and burns treatment in particular. 

 

Assoc. Prof. Leo Klein, MD, CSc. 
Division of Plastic Surgery and Burns Treatment

Teaching Hospital, Hradec Králové 
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NOVÁ MONOGRAFIE 
ESTETICKÉ RINOPLASTIKY
Nos neschováš aneb vše o nosu 
Jan Válka a kolektiv. ISBN: 978-80-271-0304-1  
Formát 167×240, 280 stran. Vydala Grada Publishing a. s., 2017

Monografie o  nosu „Nos neschováš aneb vše o  nosu“ 
autorů Jan Válka a kolektiv, kterou vydala Grada Publishing 
a.s., navazuje na knihu stejného autora „Korektivní ope- 
race nosu“. Jan Válka tuto úspěšnou publikaci důmyslně 
rozšířil, ve spolupráci s odborníky z řady lékařských a jiných 
oborů, o velmi zajímavé a poučné kapitoly s cílem vytvořit 
komplexní pohled na estetickou rinoplastiku. A právě v tom 

spatřuji jedinečnost protagonisty tohoto díla, který svoji 
myšlenku dokázal ztvárnit a příkladně realizovat. 

Kniha je bezesporu dalším významným oboha-
cením našich současných vědomostí a  zkušeností v  jed-
né z  nejtěžších problematik estetické chirurgie, kterou 
představuje estetická rinoplastika.

Jan Měšťák
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COMMEMORATION  
OF PROFESSOR MIROSLAV FÁRA, 
M.D., DSC.

This year we commemorate 95 years of the birth and 5 
years of the death of Professor Miroslav Fára, M.D., DSc.

Profesor Miroslav Fára was an important representative 
of Czech plastic surgery, who, as a student and follower of 
Prof. František Burian, contributed to the maintenance and 
spread of a good name of Czech plastic surgery in the world.

He was born in Pelhřimov in a  family of a  general 
practitioner. There he attended basic school and later also 
a high school. He completed the Medical Faculty of Charles 
University successfully in 1949. After graduation, he started 
working in Jindřichův Hradec Hospital, where he gradually 
worked in the Medical Department, Surgical Department 
and Gynaecological Department. He evaluated this period 
of his practice as very important because he learned inde-
pendent decision making and complex view of the patient; 
these characteristics he utilized later in his further clinical 
practice.

In 1955, he was admitted to the Department of Plastic 
Surgery in Prague as a  secondary physician and he had 
the possibility to work under the lead of Prof. Burian and 
later under the lead of his followers, Prof. Karlík and Prof. 
Pešková. In 1964, he was appointed Assistant and later he 
obtained the title CSc. and in the same year he success-
fully passed the habilitation procedure and was appointed 
Assistant Professor. In 1970, he obtained the title DSc. and 
in 1976 was appointed professor of plastic surgery.

He has deepened his experience during long-term fellow-
ships in Sweden and USA. He has visited several important 
units of plastic surgery in the USA, Canada, Japan, Australia, 
Singapore, Thailand, Mexico, Peru, India and other coun-
tries, where he was an invited lecturer.

In 1975, he was appointed Head of the Department of 
Plastic Surgery in Prague, which he led until 1992. At that 
time, he also led the 2nd Department of the Institute of 
Experimental Medicine of the Czechoslovak Academy of 
Sciences.

Professor Fára published over 200 papers in plastic sur-
gery and he is a co-author of 11 monographs. He participated 
and was a chair of several domestic and foreign congresses 
and symposia, where he presented over 300 lectures. Special 
attention should be paid to his papers which dealt with facial 
clefts. His anatomical studies of these disorders are unique 
worldwide. He is also the first author who described a new 
syndrome “Dysmorphia otofaciocervicalis”.

Professor Fára was a  honorary member of the Czech 
Society of Plastic Surgery CzMA and of many foreign medi-
cal societies. He was also a member of the executive com-

mittee of IPRAS (International Confederation for Plastic, 
Reconstructive and Aesthetic Surgery) in the period 1975–1983 
as the only representative of former Eastern Europe. His con-
tribution to plastic surgery was in 1992 awarded by the invita-
tion of ASPRS (American Society of Plastic and Reconstructive 
Surgeons) where he presented prestigious annual Maliniac 
lecture as the only European. He was also a holder of various 
other domestic and foreign awards. 

With respect, we commemorate this jubilee of an im-
portant personality of Czechoslovak medicine, an interna-
tionally recognized expert and last but not least also a kind 
teacher, who has trained several important plastic surgeons. 

Assoc. Prof. Miroslav Tvrdek, M.D.
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POUŽITÍ LICAP A LTAP LALOKŮ 
PRO REKONSTRUKCI PRSU
Martellani L., Manara M., Renzi N., Papa G., Ramella V., Arnež Z.

Záchovné operace prsu jsou vyhrazeny pro pacienty s 
příznivým poměrem mezi velikostí nádoru a velikostí prsu. 
Vložení místního laloku z laterální oblasti hrudníku rozšířilo 
indikace pro záchovné operace prsu tím, že umožnilo chirur-
govi provést širší excizi a zajistit tak čisté okraje excize a 
dobrý kosmetický výsledek. 

My používáme laterální interkostální perforátorové 
laloky a axiální laloky na arteria thoracica lateralis u paci-
entek s malými prsy a příznivým poměrem velikosti prsu a 
nádoru. 

Od května 2015 do října 2016 bylo 19 pacientek s nádory 
prsu léčeno s využitím záchovné operace a okamžité náhrady 
objemu pomocí stopkovaných perforátorových laloků z lat-
erální oblasti hrudníku. U 15 pacientek byly použity laterální 
interkostální arteriální perforátorové laloky nebo perforáto-
rové laloky na arteria thoracica lateralis po kvadrantektomii 
nebo široké lokální excizi, u tří pacientek jako náhrada ob-
jemu po mastektomii, u jedné pacientky po mastektotomii 
po předchozí augmentační mamaplastice. U všech pacientek 
byla dosažena dobrá symetrie prsu, bez žádných velkých 
komplikací. Po pooperační radioterapii byla u hubených 
pacientek nebo u laloků s malým množstvím podkožního 
tuku pozorována fibróza laloku a reziduálního prsního paren-
chymu s redukcí objemu. 

Perforátorové laloky z laterální oblasti hrudníku by se 
měly stát zlatým standardem pro rekonstrukci po záchovných 
operacích prsu zahrnujících méně než 20 % objemu prsu 
nebo po mastektomii u pacientek s malými prsy. Operační 
výkon je bezpečný, rychlý a umožňuje zachování musculus 
latissimus dorsi a tím minimalizuje morbiditu donorského 
místa a má také excelentní estetický výsledek.

MOŽNOSTI ZOBRAZENÍ TUMORU 
PERIFERNÍHO NERVU POMOCÍ MAGNETICKÉ 
REZONANCE – KAZUISTIKA
Humhej I., Ibrahim I., Lodin J., Sameš M., Čižmář I.

Pro stanovení diagnózy tumoru periferního nervu (PNT) 
a jeho morfologický popis sehrává zásadní roli magnetická 
rezonance (MR). Kromě tradičních konvenčních sekvencí MR 
se v posledních letech začínají rozvíjet pokročilé zobrazovací 
techniky, mezi které patří MR neurografie (MRN), diffusion 
tensor imaging (DTI) a MR traktografie (MRT). Tyto tech-
niky umožní získat nejen detailní strukturální informace 
o PNT, ale i údaje o průběhu a funkci jednotlivých fasciklů 
periferního nervu. Získaná data mohou přispět ke stanovení 
adekvátního operačního postupu s  redukcí rizika vzniku 
pooperačního neurologického deficitu. Na uvedené kazuis-
tice tumoru nervus medianus demonstrujeme současné 
možnosti pokročilých technik magnetické rezonance. 
S dalším technologickým pokrokem a zdokonalením těchto 
metod se dá v  budoucnu očekávat rozšíření a  začlenění 

pokročilých technik do standardních vyšetřovacích protokolů 
MR.

STOPKOVANÝ PEKTORÁLNÍ LALOK 
V REKONSTRUKCI HLAVY A KRKU 
– TECHNIKA A PŘEHLED
Dvořák Z., Pink R., Michl P., Heinz P., Tvrdý P.

Stopkovaný pektorální lalok byl původně hlavní lalok pro 
rekonstrukci hlavy a krku. U orofaryngeálních rekonstrukcí 
se s příchodem volných laloků časem stal druhou volbou. 
V současné době je polymorbidní pacient stále primárně in-
dikován k rekonstrukci pektorálního laloku, dalšími indika-
cemi jsou kombinace pektorálního laloku s volným lalokem, 
jako záchranná operace po komplikacích, po selhání vol-
ného laloku a při rekurenci nebo pokračování primárního 
onemocnění. Pektorální lalok lze tedy úspěšně použít pro 
specifické orofaryngeální defekty i při primárních resekcích, 
zejména u méně spolupracujících pacientů a u pacientů po 
rozsáhlé krční disekci. U  orofaryngeálních rekonstrukcí 
ve specifických případech může zlepšení techniky odběru 
laloku snížit nežádoucí komplikace. Morbidita při užití 
pektorálního laloku v těchto případech zůstává srovnatelná 
s morbiditou pacientů, kteří podstoupili rekonstrukci vol-
nými laloky. Pektorální lalok zůstává platným nástrojem 
rekonstrukce, který by měl být součástí „profesní výbavy“ 
každého chirurga, který se zabývá rekonstrukcí hlavy a krku.

ZAJIŠTĚNÍ INTRAORÁLNÍCH KOŽNÍCH 
ŠTĚPŮ KE SPODINĚ DUTINY ÚSTNÍ: 
KAZUISTIKA A POPIS TECHNIKY
Kenny M., Egro F. M., Solari M. G.

V  tomto článku popisujeme inovační bolusovou tech-
niku, která umožnila úspěšné přihojení kožního štěpu ke 
spodině dutiny ústní v případě, kdy nebyly k dispozici zuby 
a alveolus pro ukotvení.

INTRAOSEÁLNÍ HEMANGIOM LÍCNÍ KOSTI. 
KAZUISTIKA A PŘEHLED LITERATURY
Němec, I.

Intraoseální hemangiom je benigní léze, která 
představuje méně než 1 % vše kostních nádorů. V  oblas-
ti lícní kosti se vyskytuje vzácně. Častější je výskyt u  žen 
než u  mužů. V  článku prezentujeme případ pacientky 
s  intraoseálním kavernózním hemagiomem lícní kosti. 
Tumor byl příčinou deformace lícní kosti vlevo. Léze byla 
patrná na výpočetní tomografii (CT) a  na již dříve prove-
dené magnetické rezonanci (MRI) pro obtíže nesouvisející 
s  vyšetřovanou lézí. Provedli jsme kompletní odstranění 
tumoru včetně okraje zdravé kosti. Defekt jsme překlenuli ti-
tanovou minidlahou. Stav pět měsíců po operaci ukázal dobrý 
kosmetický efekt. Kontrolní CT a MRI vyšetření neprokázaly 
recidivu ani reziduum tumoru. Zároveň uvádíme přehled 
dostupné literatury.
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STOPKOVANÝ VELKÝ PEKTORÁLNÍ 
LALOK V REKONSTRUKCI HLAVY 
A KRKU – NAŠE ZKUŠENOSTI
Dvořák Z., Pink R., Michl P., Heinz P., Tvrdý P.

Východiska. Stopkovaný velký pektorální lalok je stále 
používán a  indikován pro rekonstrukce u polymorbidních 
pacientů. Dalšími indikacemi jsou kombinace stopkovaného 
velkého pektorálního laloku s  volným mikrovaskulárním 
lalokem, jako záchranná rekonstrukce při komplikacích, 
selhání volného laloku a  při rekurenci nebo pokračování 
primárního onemocnění. 

Metodika. Je zkoumáno užití stopkovaného velkého 
pektorálního laloku u 18 pacientů operovaných na Klinice 
ústní, čelistní a obličejové chirurgie ve FN Olomouc od 1. 
ledna 2014 do 1. prosince 2016.

Výsledky. Bylo provedeno 15 rekonstrukcí orofaryngeál-
ních defektů pomocí stopkovaného velkého pektorálního 
laloku (včetně jednoho submandibulárního defektu krku). 
Indikacemi byly primární resekce u polymorbidních pacientů 
v 10 případech a rekurence onemocnění po předchozí disekci 

krku a radioterapii v pěti případech. Stopkovaný velký pe-
ktorální lalok byl také použit pro sekundární rekonstrukci 
ve třech případech. Komplikace se vyskytly u 50 % pacientů, 
28 % bylo závažných a 22 % bylo méně závažných. Hlavními 
komplikacemi byla v jednom případě kompletní ztráta laloku 
(defekt byl úspěšně vyřešen pomocí volného přenosu la-
tissimus dorsi svalového laloku), obnažení dlahy ve dvou 
případech a po jednom případě větší dehiscence a krvácení. 
Drobnými komplikacemi byly jen menší dehiscence (22 %). 
Jeden případ byl spojen s fluidothoraxem po odběru laloku 
s žebrem (6 %). Nebyl zaznamenán případ kontraktury krku 
nebo nadklíčkové abundance. 

Závěr. Ani v dnešní době nelze stopkovaný pektorální 
lalok považovat za historický výkon v rekonstrukci hlavy 
a krku, který byl plně nahrazen volnými mikrovaskulárními 
laloky. Díky inovacím v technice elevace laloku a vysoké 
úspěšnosti přežití laloku může být stále primárně indikován 
u rizikových a nespolupracujících pacientů a u pacientů po ro-
zsáhlé disekci krku. Stopkovaný pektorální lalok stále zůstává 
první volbou v případech, kdy došlo k selhání nebo komplikaci 
volného laloku nebo při rekurenci základního onemocnění.
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The journal Acta Chirurgiae Plasticae is an international 
journal of plastic surgery. It is published in English with 
Czech/Slovak structured abstracts four times a year. There 
are articles dealing with problems of plastic, reconstructive 
and aesthetic surgery, craniofacial surgery, hand surgery, 
microsurgery, burns and allied and cooperating fields of 
medicine. The journal accepts the following types of articles 
for publication: original scientific papers including experi-
mental studies, case reports, review articles, discussions, 
reviews of domestic and foreign publications, news (invita-
tions to specialized meetings, reports from congresses and 
meetings, letters to the editors, etc.) and other important 
information from the specialty. All articles are subject to 
a  peer review procedure, whereas bilateral anonymity is 
maintained. The editorial board accepts articles in English, 
or possibly after a  previous agreement also in Czech and 
Slovak languages. Only articles that have not been previously 
published elsewhere can be accepted. 

REQUIREMENTS FOR FORMAL 
STRUCTURE OF THE MANUSCRIPT 

The whole manuscript including the attachments must 
be made available in electronic form. The article should be 
written in one of commonly used text editors (best is MS 
Word), recommended font size is 12, Times New Roman, 
spacing 1.5, width of text 15 cm, no underlying, with 
switched off automatic functions. The text file must be 
named so that it could not be mistaken (name of the file 
without diacritic marks, e.g. surname of main author, 
key word of the paper and the word text, for example: 
“Smith_reconstruction_text.docx”). Recommended extent is 
maximally 10 normalized pages (counted without title page, 
abstract and literature, 1 normalized page = 1800 characters 
without spaces). Each section should be started on a new 
page. In the manuscript text, please observe the following 
order: title page, summary, key words, actual text of the 
paper and summary of used literature. 

Tables, charts and images to the articles should be 
marked in the actual text (for better orientation) and at-
tached in a separate file. Tables and charts must be sent in 
a form of individual files (or individual excel sheets), which 
can be edited (best is MS Excel, MS Word). Tables and charts 
should be prepared appropriately simple and comprehensive, 
numbered according to the order of occurrence within the 
text. There should be a brief description to each table and 
chart. You should also explain all abbreviations, which 
were used. You should also verify, whether all tables and 
texts are really referenced in the text. Name the file should 
be made the same way as in the text (e.g. “Smith_reconstruc-
tion_text.xlsx”).  Imaging documents should be sent in an 
electronic form as JPG, BMP, TIFF with resolution at least 
300 dpi. If the image is printed in the size of one third of 
a page, it must have a minimal width of 700 pixels, in the 
size of two thirds of a page it must have a minimal width 
of 1500 pixels and in the size of the whole page it must have 
a minimal width of 2200 pixels. If there is imaging docu-

mentation reprinted from another source, it is necessary 
to provide the original source and a written consent of the 
copyright holder. Imaging documents cannot be received in 
MS PowerPoint form.  Imaging attachments are numbered 
according to the occurrence in the text and stored indi-
vidually as separated files, named analogically as the other 
files (e.g. „Smith_reconstruction_pict1.jpg“). The legend to the 
imaging documentation should be submitted as a separate 
file in MS Word named analogically as the other files (e.g. 
„Smith_reconstruction_legends.docx“) and possible symbols and 
abbreviations should be explained.

TITLE PAGE

Title page must contain brief and clear name of the ar-
ticle (maximum 10 words), in the case reports this should 
be included in the name. 

It must also contain full name and surname of all au-
thors, in the order reflecting their participation on the 
manuscript, name of workplaces of all authors (in case of 
more workplaces, name the first where the manuscript was 
created mostly), address of the main author, telephone and 
email address, where should be sent the correspondence 
related to the manuscript.

In case there was financial support or non-financial 
support used during the preparation of the article (grants, 
equipment, medication, etc.), it is necessary to provide in 
sufficient extent the source of this support. Possible ac-
knowledgement may be located before the literature section. 

STRUCTURE OF ORIGINAL PAPER

In the original paper the author works with his/her own 
file and provides his/her own ideas related to the particular 
problem based on the analysis of his/her own results and 
using appropriate statistical methods. The text must be writ-
ten at appropriate scientific level and comprehensively.  The 
conclusions must be formed clearly and so that any different 
interpretation was ruled out. The text of the original article 
must follow a prescribed structure. 

Abstract – structured abstract represents summary of 
article content into a brief form. Characteristic information 
is required from the article. Structure of the abstract of the 
original paper copies the structure of the whole paper, i.e. it 
contains the following chapters “Introduction, Material and 
methods, Results, Discussion and Conclusion”.  The abstract 
should have an extent of a maximum of one normalized page 
(maximum of 1800 characters).  

Key words – 3-8 words or short phrases that enable 
characterizing the paper with regards to its content. It is 
recommended to use terms that originate from the recom-
mended terms of the National Library of Medicine: Medical 
Subject Headings (MeSH). 

Introduction – brief and clear description of the problem 
including reference to the basic literature and formulation 
of the goal of the patient or working hypothesis, brief in-
troduction about the origin of the article.
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Material and methods – a basic description of the file, 
summary of used methods, description of the hypothesis 
and methods within the study, including the method of 
evaluation and used statistical method.

Results – obtained data and their evaluation.
Discussion – brief confrontation with similar studies 

and papers from the last two or more years. Evaluation of 
achieved study goals.

Conclusion – brief and clear summary with clearly for-
mulated outputs for practice.

Literature – citation according to the instructions for 
authors, organized according to the occurrence in the text, 
only relevant citations.

STRUCTURE OF REVIEW ARTICLE

Review article should summarize the current knowledge 
about aetiology, pathogenesis, diagnostics and therapy of 
a disease or group of diseases, or complex review of the is-
sues related with the topic of the journal. After reading the 
article the reader should obtain a sufficient and current idea 
about the particular topic. The article should be written with 
a maximum emphasis on its practical use. Instructive imag-
ing documentation is welcome. 

The contribution of the author to the particular problem 
should be based on extensive study of literature, provided 
in the list of used literature but also on the own work of 
the author.  In case of processing a more extensive topic, 
it is possible to divide the article into several parts after an 
agreement with the editorial board.  

Summary – brief summary of the content of the article 
in the extent of a maximum of 1000 characters.

Key words – 3-8 words or short phrases enabling docu-
mentation of the content of the paper with regards to its 
content; it is recommended to use the terms from the recom-
mended terms of the National Library of Medicine: Medical 
Subject Headings (MeSH). 

Introduction – brief explanation of the origin of the 
article, proposal of the theme and its limitations.

Evaluation of the topic – brief basic thoughts of the 
paper, own approach of the author, review of current knowl-
edge.

Conclusion – brief message of the paper.
Literature – citation according to the instructions 

for the authors, organized according to the occurrence in 
the text.

STRUCTURE OF CASE REPORT 

Case report is a  description of one or several similar 
cases and their solution. The case reports should be in 
some extent unique and their solution should be innova-
tive, or possibly it should supplement or confirm current 
knowledge.  

Summary – brief summary of the content of the article 
in the extent of a maximum of 200 characters.

Key words – 3-8 words or short phrases enabling docu-
mentation of the content of the paper with regards to its 
content; it is recommended to use the terms from the recom-
mended terms of the National Library of Medicine: Medical 
Subject Headings (MeSH). 

Introduction – brief explanation of the origin of the 
article, description of the topics.

Description of the case ‒ there are all important data 
related to the described case including history, clinical pic-
ture, possibly results of laboratory examination, description 
of the finding of imaging techniques, therapeutic procedure 
and result.

Discussion – it should be brief and it discusses the actual 
case report with regards to similar case reports or papers of 
other authors, which are cited.

Conclusion – brief summary of the most important 
aspects of the paper.

Literature – citation according to the instructions for 
the authors, organized according to the occurrence in the 
text. Only relevant citations.

Use metric units and SI units. Use only established ab-
breviations, do not use any abbreviations in the header and 
summary, in case of the first use of the abbreviation in the 
text, provide expanded version in brackets. List of abbrevia-
tions in alphabet order with explanation may be provided 
before the list of used literature. In case of medication it is 
necessary to provide a  generic name and producer in the 
product name.

LITERATURE

The manuscript may contain only the actual sources, 
i.e. publication referenced by the authors in the text or 
papers that are really important (no papers may be provided 
only from formal reasons). Literature may be arranged 
according to the occurrence in the text, not in alphabet 
order, it is marked with a number of appropriate reference 
number written as upper index and it is cited according 
to Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals“ according to “Vancouver citation 
format”. 

In case of references to the papers that were not pub-
lished yet, however already accepted for publication, please 
provide the name of the journal with the note “in print”. 
References within the text, tables or descriptions of images 
should be marked with Arabic numbers in hard brackets. 
Several sources should separated by a  comma, without 
spaces.

EXAMPLES OF CORRECT 
FORMS OF CITATIONS:

Article in a journal:
Provide full surname of the authors, initials of the 

name without a full stop, put comma between the authors, 
after the last name is a full stop. If the number of authors 
is more than 6, put first three authors and an abbreviation 
“et al.”. Name of the article should be terminated with 
a  full stop. Then is written the official abbreviation of 
the article (name of the journals is abbreviated according 
to a style used in Index Medicus) and year (possibly even 
month) of issue, do not separate with a comma, after the 
year put a  semicolon. Year of the journal and possibly 
number of issue in parenthesis, colon, pages completed 
with a full stop.

Examples: 
Petitti DB, Crooks VC, Buckwalter JG, Chiu V. 

Blood pressure levels before dementia. Arch Neurol. 2005 
Jan;62(1):112-6. 
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Chapter in a book:
In the authors write their full surname, initials of the 

name without a full stop, between the authors put comma, 
after the last name put full stop. The name of the book is 
separated with a  comma, number of issue is terminated 
with a full stop. City of issue and in round bracket country 
of issue and colon, publisher, semi-colon, year of issue, full 
stop, name of chapter, semi-colon and pages terminated 
with a full stop.

Examples: 
Riffenburgh RH. Statistics in medicine. 2nd ed. Amsterdam 

(Netherlands): Elsevier Academic Press; c2006. Chapter 24, 
Regression and correlation methods; p. 447-86.

Book, monograph: 
In the authors put full surname, initials of the name 

without a full stop, between authors put comma, after the 
last name put full stop. Name of the book is terminated with 
a  full stop and number of issue is terminated with a  full 
stop. City, colon, publisher, semi-colon, year of issue, full 
stop and total number of pages terminated with a full stop.

Examples: 
Eyre HJ, Lange DP, Morris LB. Informed decisions: the complete 

book of cancer diagnosis, treatment, and recovery. 2nd ed. Atlanta: 
American Cancer Society; c2002. 768 p.

EXAMPLES OF OTHER CITATIONS:

Article in electronic serial publication:
Polgreen PM, Diekema DJ, Vandeberg J, Wiblin RT, Chen 

YY, David S, Rasmus D, Gerdts N, Ross A, Katz L, Herwaldt 
LA. Risk factors for groin wound infection after femoral 
artery catheterization: a case-control study. Infect Control 
Hosp Epidemiol [Internet]. 2006 Jan [cited 2007 Jan 5];27(1):34-
7. Available from: http://www.journals.uchicago.edu/ICHE/
journal/issues/v27n1/2004069/2004069.web.pdf
Electronic publication:

Richardson ML. Approaches to differential diagnosis 
in musculoskeletal imaging [Internet]. Version 2.0. Seattle 
(WA): University of Washington School of Medicine; c2000 
[revised 2001 Oct 1; cited 2006 Nov 1]. Available from: http://
www.rad.washington.edu/mskbook/index.html
Article from web pages:

Complementary/Integrative Medicine [Internet]. 
Houston: University of Texas, M. D. Anderson Cancer 
Center; c2007 [cited 2007 Feb 21]. Available from: http://
www.mdanderson.org/departments/CIMER/.
Article from online database:

MeSH Browser (2011 MeSH) [Internet]. Bethesda (MD): 
National Library of Medicine (US), Medical Subject Headings 
Section; [1999] − [updated 2010 Aug 28; cited 2011 Jul 8]. 
Available from: http://www.nlm.nih.gov/mesh/MBrowser.
html Files are updated every week on Sunday.

Complete instructions for citation and rules for cita-
tions other than above examples of the sources according to 
“Vancouver citation format” is available at:

http://www.ncbi.nlm.nih.gov/books/NBK7256/

ETHICAL ASPECTS

The condition to publish clinical research is that the used 
procedures corresponded to the ethical principles of Helsinki 
declaration from 1975 (revised in 2000) and they were ap-

proved by appropriate ethics committee. In case of animal 
studies, it is necessary to document that valid regulations 
and directives for breeding and experimental use of animals 
were observed. The authors must declare compliance with 
such conditions in written in a cover letter. All information 
about patients must respect the rules set forth by relevant 
law on protection of personal data. No names of patients, 
their initials or hospital (treatment, reference) numbers are 
provided, especially in any imaging material. The clinical 
photographs of the patients must be adjusted so that the 
patient could not be identified. If such adjustments are not 
possible with regards to the nature of the paper, it is possible 
to provide written informed consent of the patient (possibly 
family or guardian) with publishing such photographs. 

STATISTICS

Used statistical methods should be sufficiently described 
so that the reader with access to the original data could verify 
the results. The editors recommend that the author before 
completing the paper discusses all used statistical methods 
with a professional statistician who deals with biomedicine.

AUTHORSHIP AND COPYRIGHTS 

Only a manuscript that was not published in another 
journal, not even partially, will be accepted for publication. 
The cover letter must contain a statement that the article or 
its part was not sent to another journal. As co-authors may 
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preparation or overall performance of the study, to analysis 
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REVIEW OF THE ARTICLE

Review of the article is bilaterally anonymous. The edi-
tors perform anonymization of the text, i.e. removal of data 
that could help identify the authors before the text proceeds 
to the review process. Each text submitted for publication 
in the journal Acta chirurgiae plasticae is (apart from reviews, 
reports, medallions and some other information) provided 
to two peers for review. The chief editor chooses specialists 
for the review in the field, which corresponds to the content 
of the text. He/she also considers that the reviewers were 
not closely related to the author, by common institution or 
personally. Reviewers fill out a standardized form whether 
the they recommend the text for acceptance, rewriting or 
refusal. Their decision is explained in the opinion into which 
they can also include recommendation for adjustment of the 
text. The editors have a right to propose the author shorten-
ing of the manuscript, adjustments (language of the manu-
script), and possibly after the review they can return the 
manuscript to the author to rewrite. Confirmation that the 
article was accepted for printing in the journal Acta chirurgiae 
plasticae is provided to the author only after both reviewers 
accepted the article for publishing. Proofreading must be 
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