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EDITORIAL

Editorial

be inspired by new flaps suitable for the 
reconstruction of defects in the head 
and neck region or defects of various  
etiologies.

I hope that the content of this issue of 
Acta Chirurgiae Plasticae will motivate 
you for your further work in the field of 
reconstructive plastic surgery.

Drahomír Palenčár, MD, PhD
Head of Plastic Surgery Department 

School of Medicine 
Comenius University,  

Bratislava, Slovakia

not favor the introduction of the latest  
scientific trends into routine medical 
practice. Patients could not come for 
regular check-ups. The results of pre-
vious operations were difficult to trace 
retrospectively. Our young doctors had 
to work at covid wards, vaccination cli-
nics or sampling points for testing covid 
patients. Therefore, it did not increase 
their time to expand their scientific skills.

Fortunately, we managed to compile 
the issue of Acta Chirurgiae Plasticae, 
which you are holding in your hands. In 
this issue, articles from reconstructive 
plastic surgery are presented to you. You 
will be able to read very interesting case 
reports or a  paper about a  retrospec-
tive study of microsurgical reconstruc-
tions of the thumb, and you may also 

Dear Colleagues,
You are receiving the second issue 
of Acta Chirurgiae Plasticae this year. 
I  hope it caught you in a  good mood. 
The last twelve months of our lives have 
been very atypical and turbulent. It must 
be said that the period we are currently 
living does not favor the development 
of science in our workplaces. Most of us 
have prosaic worries in our daily work-
ing lives. There is no time left to develop 
scientific activities alongside normal and 
covid work.

I don’t know what the situation at your 
departments or clinics is like but at our 
Plastic Surgery Department in Bratislava, 
we have only been able to operate acute 
conditions, injuries and urgent oncolo-
gical cases recently. This period did 
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Long-term donor-site morbidity after thumb 
reconstruction with twisted-toe technique
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Summary
Background: Traumatic thumb loss is a serious injury affecting patient´s ability to work and participate in activities of daily life. The main goal 
for a plastic surgeon is to restore hand grip, often by microsurgical methods. However, patients should be informed of all effects associated 
with tissue harvesting. The aim of the study was to assess the impact on donor foot and gait cycle in patients who have undergone thumb 
reconstruction using twisted-toe technique modified by Kempný. Material and methods: Twelve patients participated in the study: all suffered 
a thumb loss between the years 2003 and 2011 and the twisted-toe technique for thumb reconstruction was utilized. The changes in foot pressure 
distribution and lower extremity joint loading were evaluated. Results: The differences in total maximal plantar pressure, pressure time integral, 
contact area, and maximum force between the affected and non-affected foot were statistically significant (P ≤ 0.1). No significant differences 
of temporal gait parameters between the affected and non-affected extremity were observed; however, statistically significant differences in 
kinetics parameters, frontal ankle and knee moments were detected. Conclusion: Donor limb functionality and anatomical disability were 
assessed using pedobarography systems and 3D-gait analysis. The recorded differences in plantar pressure distribution (increased pressure in 
I., IV. and V. metatarsal areas) and overload of the medial compartment of the knee joint were the most significant findings. Therefore, wearing 
individually adapted shoe insoles as prevention of osteoarthrosis might be beneficial for patients after thumb reconstruction by a twisted-toe 
technique.

Key words
thumb reconstruction – twisted-toe method – 3D-gait analysis – pedobarography – donor site morbidity

and  3D-gait analysis were evaluated in 
patients with thumb reconstruction by 
twisted-toe technique. Combining re-
sults of all pedobarography measure-
ments and gait analysis enabled us to 
describe changes in plantar pressure and 
lower limb joint loading postoperatively.

Material and methods
Study design
This study was approved by the  Ethics 
Committee of the University Hospi-
tal Brno. Patients who suffered a  trau-
matic thumb loss and were treated by 
the same plastic surgeon (Kempný, MD) 
were included in the study. All patients 
underwent a  thumb reconstruction 
using the twisted-toe technique mo-

struction. Patients should be informed 
about all benefits and limitations of this 
surgery. 

The aim of the study was to determine 
the effects on patient's gait after thumb 
reconstruction by the twisted-toe tech-
nique modified by Kempný et al. [2]. Ac-
cording to this method, a neothumb is 
constructed with a partial onychocuta-
neous flap from the great toe and an os-
teotendinous flap from the second toe. 
Subsequently, a neo-great toe is created 
by combining the onychocutaneous part 
of the second toe and the remaining 
parts of the great toe (Fig. 1, 2). Foot pres-
sure distribution in static and dynamic 
conditions during barefoot walking, 
walking with a standard type of shoes, 

Introduction
Traumatic thumb loss is a  serious in-
jury with an enormous health impact 
and effect on patient's daily life. An ef-
fort to restore the handgrip is the goal 
during post-traumatic recovery, allow-
ing the patient to return to a near nor-
mal hand functionality. There are many 
thumb reconstruction methods ranging 
from lengthening the first metacarpal or 
index finger pollicization to toe trans-
plantation [1]. Plastic surgeons attempt 
to find the delicate balance between re-
storing handgrip while minimizing da-
mage to donor areas. From many pub-
lished studies, there are only a few that 
concern the inevitable health impact 
on the donor site after thumb recon-

Kempný T, Košková O, Urbášek K et al. Long-term donor-site morbidity after thumb reconstruction with twisted-toe technique. Acta Chir Plast. 2021, 63(2): 46–51.
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pedobarography system for evaluating 
foot pressure distribution in static and 
dynamic conditions, the Pedar® Novel 
system for step timing analysis during 
walking in shoes equipped with sensor 
insoles, and 3D-gait analysis for moni-
toring of lower extremity joints loading. 

Principles of pedobarography 
tests and gait analysis
The Emed® Novel pedobarography sys-
tem is one of the methods for measu-
ring plantar pressure distribution in 
static and dynamic conditions. The lim-
itation of this system is that the patient 
is required to walk barefoot maintaining 
na tural gait and at the same time step 
in the center of the sensor platform in 
order to obtain accurate readings [3].

This system provides data about the 
foot contact area on the pressure sensor 
pad, maximum force, peak pressure (the 
highest value in each region) and pres-
sure time integral (including both the 
pressure affecting the pad during the 
whole gait phase contact and its time). 
A customized mask comprised of 10 foot 
regions (M1–M10) was fitted to each 
pedobarographic image (Fig. 3). The re-

past, no congenital malformation or de-
generative diseases of the musculoske-
letal system, and BMI < 30. The study 
included only patients whose post-sur-
gery period had exceeded two years.

All patients in the study underwent 
the following tests: the Emed® Novel 

dified by Kempný. The patients included 
in the study fulfilled the following cri-
teria: age 15–65 years, no comorbidi-
ties (diabetes mellitus, rheumatoid ar-
thritis, prior stroke, oncological diseases 
of musculoskeletal or nervous system), 
no trauma of lower limbs or spine in the 

Fig. 1. Aesthetic result in one case, 11 years postoperatively.

Fig. 3. Ten regions of foot made by 
automask program Emed® Novel 
pedobarography systems.Fig. 2. Functional result in one case, 11 years postoperatively.
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formed starting with the third step, as 
the gait is stabilized. To avoid variations 
in the gait cycle, the patient continued 
to walk even after the foot made contact 
with the sensor platform [4]. The result-
ing values of maximum force, peak pres-
sure, pressure time integral, and con-
tact area were determined as an ave rage 
value of five measurements. Step tim-
ing analysis by the Pedar® Novel sys-
tem and gait characteristics by 3D-gait 
analysis were also established as a mean 
value of at least three measured trials of 
each patient. The analysis was carried 
out using the statistical package STATIS-
TICA Ver. 12, and the Wilcoxon matched 
pairs test was used while assessing sta-
tistically a significant level at P ≤ 0.1.

Results
Twelve patients were included in the 
study: 11 males and 1 female (Tab. 1). 
The mean age of the patients during 
this study was 41.8 years (22–65 years). 
The mean age of the patients at the time 
of thumb reconstruction was 34.5 years 
(16–59 years). The left foot was used as 
a donor site in 8 cases (66.7%). The mean 
interval between pedobarography 
measurement and surgery was 7.2 years 
(2–11 years). 

The differences of maximal plantar 
pressure between the affected and non-
affected extremity were statistically sig-
nificant in the following areas: I., IV. and 
V. metatarsal region, neo–great toe and 
total peak pressure of the whole foot 
(Tab. 2). Pressure time integral, which in-
dicates the time of maximal pressure ac-
tion in a defined area, was significantly 
higher by 27% in I. metatarsal region. 
The mean peak pressure of the affected 
foot was significantly higher by 39%; 
conversely, the maximal force was lower 
by 1% in total, and up to 28% in the area 
of II. metatarsal region. In comparison to 
the non-affected limb, the contact area 
of the affected foot was statistically sig-
nificantly reduced by 7%, with the differ-
ence averaging 13 cm2. The significant 
part of the reduction was registered at 

 alternations for this specific patholo-
gical condition. The first ray (hallux) is 
loaded particularly in the second half 
of the stance phase, the reason being is 
to divide frontal knee kinetics into the 
1st and 2nd half of stance phase. The hal-
lux is important for transmitting mus-
cle propulsion power generated by the 
triceps surae muscle and other plan-
tar flexors in the pre-swing phase. Sa-
gittal ankle joint loading and propulsion 
 energy are predominantly represented 
by ankle sa gittal moment and ankle sa-
gittal power. Another presumption was 
there would be obvious gait changes 
of ankle and knee frontal balance para-
meters represented by frontal knee mo-
ments in patients undergoing twisted-
toe thumb reconstruction.

Statistical analysis 
The gait characteristics obtained by 
all three methods were compared be-
tween the affected and non-affected 
extremity in all patients. The third step 
method was applied in Emed® Novel 
pedobarography system: the first two 
steps represent acceleration gait phase 
and then the actual monitoring is per-

sults for the entire foot surface and each 
region are available separately. Stan-
dardized partitioning of each foot image 
allowed for a comparison of the left and 
the right foot for all patients (Fig. 4).

The Pedar® Novel system is an in-shoe 
dynamic pressure measuring system. Its 
advantages include better monitoring 
of natural gait, making it ideal for stan-
dardized step timing analysis. The time 
value of stride (from right-heel contact 
to the subsequent right-heel contact), 
step (from right-heel contact to left-heel 
contact), stance (one foot contact time 
with pad), swing (time when the foot 
is not in contact with pad), and others 
were assessed. 

The 3D-gait analysis was performed 
by the Vicon motion capture system 
(8  infrared cameras T020) and 2 force 
plates (AMTI OR6-7-2000). Six param-
eters were chosen to describe gait 
changes: sagittal ankle kinematics and 
5 kinetic parameters (ankle sagittal and 
frontal moment, ankle sagittal power, 
knee frontal moment in the first and se-
cond part of stance phase). These pa-
rameters were selected mainly because 
they are ideal for reflecting gait cycle 

Fig. 4. Distribution of plantar pressure on the left foot (affected limb with  
a neo-toe) and on the right foot (non-affected foot).
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The 3D-gait analysis was only com-
pleted by 11 patients. One patient was 
excluded from the study due to non-
compliance during examination result-
ing in invalid test values. The difference 
between the affected and non-affected 
limb was statistically significant in pa-
rameters representing ankle loading 
in the sagittal plane (maximal sagittal 
ankle moment and maximal ankle sa-
gittal power) and knee loading (maxi-
mal frontal knee moment in the first 
and second half of the stance phase). 
There were no statistically significant 
diff erences in maximal frontal ankle mo-
ment and sagittal ankle kinematics (rep-
resenting ankle loading in frontal plane 
and ankle range of movement (Tab. 3). 

Discussion
Traumatic thumb loss is a serious injury 
affecting patient´s  ability to work and 
function in daily life activities. Microsur-
gical or non-microsurgical methods of 
thumb reconstruction are available and 
they are based on the post-traumatic 
condition of the affected hand, suffi-
cient blood supply of the affected hand 

and non-affected extremities. The stride 
was measured at 1.12 sec, the step at 
0.56 sec, the stance at 0.69 sec, and the 
swing at 0.44 sec.

the neo-toe as well as at the heel and the 
I. metatarsal region. 

Median values of temporal gait cha-
racteristics were equal for both affected 

Tab. 1. Characteristics of all patients treated with the twisted-toe rechnique.  
  

Patient Sex
Age at thumb 

reconstruction 
(years)

Age at 
gait tests 

(years)

Period from 
surgery to gait 

evaluating 
(years)

BMI
Donor 

site 
foot

1 M 49 58 9 25.6 left

2 M 26 34 8 25.3 right

3 M 24 33 7 27.3 right

4 M 16 22 6 28.8 left

5 F 59 61 2 25.0 left

6 M 17 23 6 18.2 left

7 M 36 39 3 24.2 left

8 M 27 38 11 30.4 left

9 M 36 44 8 23.5 right

10 M 17 27 10 20.6 left

11 M 49 58 9 17.7 left

12 M 58 65 7 28.7 right

BMI – body mass index, F – female, M – male

Tab. 2. The differences of maximal plantar pressure, pressure time integral, contact area and maximum force between the affected 
and non-affected foots. The minus sign and the decrease under 100% mean reduction of the parameter in the affected limb. The 
significance levels were set at P ≤ 0.1 (in bold).    

Peak pressure (kPa) Contact area (cm2) Maximum force (N) PTI (kPa*s)

mean  
diffe-
rence 
(kPa)

% P-value

mean  
diffe-
rence 
(cm2)

% P-value

mean  
diffe-
rence 

(N)

% P-value

mean  
  diffe-
rence 

(kPa)*s

% P-value

Total 140 139 0.01 −13 93 < 0.01 −12 99 0.01 57 127 < 0.01

heel 15 104 0.26 −2 96 0.04 −42 92 0.31 −1 99 0.48

middle part 8 108 0.13 −2 96 0.58 8 104 0.21 4 111 0.06

metatarsal I 125 155 0.02 −1 96 0.04 45 130 0.24 33 150 0.03

metatarsal II −15 95 0.88 −1 95 0.07 −68 72 0.01 −8 94 0.94

metatarsal III 28 106 0.53 0 99 0.39 −37 83 0.02 1 103 0.64

metatarsal IV 65 122 0.05 0 101 0.39 19 111 0.16 37 129 0.06

metatarsal V 48 132 0.04 0 104 0.27 0 101 0.75 21 137 0.06

big toe/neo-toe 118 138 0.01 −4 70 < 0.01 −14 93 0.58 30 159 0.07

other fingers 10 125 0.53 −1 64 0.21 −3 70 0.43 1 117 0.88
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a  few stu dies discussing gait parame-
ters asso ciated with HV [24]. Many de-
scribe greater hallux peak pressure, peak 
pressure under the first metatarsal head 
[25], and greater mean pressure [26] in 
HV subjects compared to controls. HV 
has been linked to foot pain, poor ba-
lance and increased falls in older adults 
[27,28]. Similar changes in foot pressure 
distribution in patients with halux val-
gus are seen in patients from this study, 
suggesting the development of a  foot 
disability after thumb reconstruction. 

According to the 3D-gait analysis, tis-
sue harvesting at the donor site leads to 
uneven loading of the ipsilateral knee 
joint, especially increased loading of its 
medial compartment – the area of the 
knee most commonly affected by os-
teoarthritis (OA) [29,30]. In their MOST 
study, Sharma et al. [31] found that varus 
alignment is a risk factor for incident car-
tilage damage which leads to OA of the 
knee. A  similar pathology is presented 
in this study, wherein patients under-
going thumb reconstruction by twisted-
toe technique are at risk of knee joint 
OA. Insoles, especially lateral wedge in-
soles, are commonly recommended for 
patients with medial knee OA [32].

Based on these findings, and consi-
dering other foot pathologies, indivi-
dually adapted shoe insoles might be 
appropriate for the prevention of me-
dial compartment cartilage damage and 
foot pain.

Conclusion
The twisted-toe technique is a  thumb 
reconstruction method associated with 
a  very natural- appearing neo-thumb 
with good stability and grip force [2]. 
The degree of functional disability of the 
donor limb was observed using pedo-
barography systems and 3D-gait ana-
lysis. There were no changes in tem-
poral gait parameters recorded. The 
plantar pressure distribution differed in 
the donor: increased plantar pressure 
in neo-toe and I. metatarsal areas were 
measured. The forefoot overloading  

might be utilized as well. Pan et al. [23] 
published outcomes of 20 patients who 
underwent thumb reconstruction ap-
plying the modified wraparound flap 
method. No significant differences in 
5  biomechanical parameters (timing, 
trajectory, symmetry, average peak 
force, and peak pressure between donor 
foot and contralateral foot) were found 
in gait analysis or in dynamic pedodyno-
graphic measurements. 

This study reveals that patients who 
underwent the thumb reconstruction by 
twisted-toe technique do not bear any 
visible signs of lower extremity disabi-
lity during gait. Patients do not limp, and 
there were no significant differences in 
temporal gait parameters between the 
affected and non-affected extremity. 
However, the thumb reconstruction had 
some effects: plantar pressure distribu-
tion is changed in terms of higher plan-
tar pressure of neo-toe and the I. meta-
tarsal area, reduction of total contact 
area (not only of the neo-toe, but also 
of the heel region) and lower maximal 
force of the affected foot. The result is 
forefoot overloading. 

The donor foot condition is compa-
rable with a  more common foot de-
formity, hallux valgus (HV). There are 

and donor site, patient´s comorbidities, 
and reasonable goals for post-operative 
hand functioning.

The twisted-toe technique was first 
described by Foucher in 1980 and sub-
sequently developed and modified by 
Tsai, Aziz and Iglesias [5–7]. The twisted-
toe technique allows a  reconstructive 
surgeon to create a very natural-appear-
ing neothumb with good stability and 
grip force [2]. Many published studies 
focus on the long-term results of hand 
functioning [8,9], but fewer on the im-
pact at the donor site. Studies analy zing 
foot conditions – specifically after toe-
to-hand transfer [10] or thumb recon-
struction by modified wraparound flap 
[11] – are based more on subjective ob-
servations of patients [12] than on ob-
jective assessment. Pedobarography 
and the 3D-gait analysis are used for ob-
jective evaluation of gait, pressure distri-
bution, and joint loading [12]. Currently 
these two methods are commonly used 
in studies of gait in obese [13,14] and 
diabetic [15–17] patients, or in stu dies 
evaluating post-traumatic conditions 
[18,19]. In patients with less common 
dia gnoses, such as Down syndrome [20], 
Ehlers-Danlos syndrome [21] or ankylos-
ing spondylitis [22], these two  methods 

Tab. 3. Parameters of 3D-gait analysis. The minus sign means reduction of the para-
meter in the affected limb. The significance levels were set at P ≤ 0.1 (in bold). 
   

No. of 
patients

Difference
P-value

median (0.1 to 0.9)

maximum ankle sagittal power 
(W/kg) 11 −0.4 (−1 to 0.1) 0.09

maximum ankle dorsiflexion 
sagittal moment (Nmm/kg) 11 −141 (−290 to −5) < 0.01

maximum ankle dorsiflexion in 
mid stance (°) 11 −0.5 (−3.1 to 2.3) 0.66

maximum ankle valgus frontal 
moment (Nmm/kg) 11 −29 (−230 to 47) 0.18

maximum frontal knee moment 
first part (Nmm/kg) 11 108 (−20 to 242) 0.03

Max frontal knee moment sec-
ond part (Nmm/kg) 11 162 (−78 to 254) 0.09
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and overloading of medial knee joint com-
partment were also observed. Post-opera-
tive anatomic and functional changes of 
the affected limb might cause earlier de-
velopment of knee joint osteoarthritis.
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Summary
Background: The ablative surgical resection has a critical importance for achieving better oncological outcomes for patients with head and 
neck cancer. However, radical surgical resections reveal the reconstruction requirement of complex anatomical structures. Microvascular free 
flaps have been recommended as a gold standard treatment choice for head and neck reconstruction following definitive oncological surgery. 
The supraclavicular artery island flap (SCAIF) is a thin and reliable fasciocutaneous pedicled flap that is simple and quick to harvest. Material 
and methods: A total of 19 patients who underwent head and neck reconstruction with SCAIF were included in this study. The SCAIF was 
used for the reconstruction of oncological defects in 17 patients while it was used for the reconstruction of a skin defect on the lower face 
following radiotherapy in 1 patient and for cervical open wound (blast injury) closure in 1 patient. Results: There were neither intraoperative nor 
postoperative major complications in any patient. The SCAIF has been used successfully in 18 of 19 patients for head and neck reconstructive 
surgery. Partial necrosis of the skin was detected in 1 patient (5.3%) only, while a total flap failure has not occurred in any patient. The partial skin 
necrosis was seen in an area of 1.5 cm of the distal end of the flap and was managed conservatively with local wound care. Wound dehiscence 
has not appeared in the flap donor area in any patient. Conclusion: The SCAIF constitutes a good alternative to free flaps, providing almost 
equivalent functional results and requiring less operative time and surgical effort.

Key words
head and neck cancer – supraclavicular artery island flap – pedicled flap – fasciocutaneous flap – head and neck reconstruction

The aim of this study was to investi-
gate the indications, both functional 
and cosmetic outcomes and complica-
tions of the SCAIF as well as its reliabi-
lity as an alternative to free tissue trans-
fer for moderate to large defects of the 
head and neck area.

Material and methods
Patients selection
This retrospective clinical study was car-
ried out at two different tertiary referral 
hospitals (Department of Otorhinolaryn-
gology – Head and Neck Surgery) through 
the utilization of patient records taken be-
tween January 2017 and December 2020. 
The study protocol was approved by the 
local ethics committee. All phases of the 
study were conducted in line with the 
principles of the Helsinki Declaration.

some disadvantages, such as significant 
donor-site morbi dity, functional prob-
lems and aesthetic incompatibility.

The supraclavicular artery island flap 
(SCAIF) is a  fasciocutaneous pedicled 
flap based on the supraclavicular artery, 
a branch of the transverse cervical artery, 
first described by Lamberty and Cor-
mack [3] in 1983. In the 1990s, Pallua et 
al. [4] popularized this flap for the recon-
struction of postburn mentosternal con-
tractures. Subsequently, Chiu et al. [5] 
reported for the first time that the supra-
clavicular flap can be used for head and 
neck reconstruction following an onco-
logic surgery. The use of SCAIF in the re-
construction of head and neck defects 
has become popular in recent years, es-
pecially being utilized in defects of the 
lower third of the face and neck [6].

Introduction
The objectives of the reconstruction of 
head and neck defects should include 
provision of vascularized tissue support 
for complex defects, and functional and 
cosmetic restoration of three-dimen-
sional anatomical structures. Microvas-
cular free flaps are the first treatment op-
tion to achieve these goals according to 
current medical guidelines [1,2]. How-
ever, free tissue transfers require proper 
vascular structure and neck anatomy, mi-
crovascular anastomosis expertise, pro-
longed surgery times and intensive care 
unit monitoring following surgery. For 
these reasons, the usage of free tissue 
flaps may not be possible in every patient. 
Local flaps are usually not suitable for the 
repair of large surgical defects while pedi-
cled regional flaps are bulky and have 
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plane just superficial to the deltoid mus-
cle up to the clavicle and subpe riosteal 
dissection was carried out on the clavi-
cle. The flap was raised to its most prox-
imal portion, where the supraclavicu-
lar artery originated from the transverse 
cervical artery (Fig. 1C). Du ring these 
surgical maneuvers, the supra clavicular 
artery and vein were kept in mind but 
they were not dissected in the supra-
clavicular fossa. After completion of the 
flap harvesting, skin de-epithelization 
was performed on the proximal part of 
the flap in most patients and the flap 
was tunneled under the skin of the neck 
(Fig. 1D). Then, the flap was simply ro-
tated or transposed to the surgical de-
fect area for cervical and facial skin or 
pharyngeal reconstruction (Fig. 2A). The 
flap donor sites were closed primarily 
(Fig. 2B) following undermi ning of the 
skin edges and drainage tube place-
ment in all patients.

brought into an extension position and 
the head was rotated to the opposite 
side of the flap donor site. The possible 
origin point of the supraclavicular artery 
was marked in a triangular region, which 
was delimited by sternocleidomastoid 
muscle anteriorly, by clavicle inferiorly 
and by the external jugular vein poste-
riorly (Fig. 1A). The flap was designed 
according to the size, shape and locali-
zation of the surgical defect in an area 
defined by the anterior border of the tra-
pezius muscle posteriorly and by the line 
parallel to the deltoid muscle fibers an-
teriorly (Fig. 1A).

After the completion of the skin, sub-
cutaneous tissue and fascial incisions, 
the fascia was sutured to the skin by 
a  4-0 polyglactin suture (Vicryl®, Ethi-
con© Inc, Johnson & Johnson, Sommer-
ville, NJ). The flap was raised from the 
distal to the proximal (Fig. 1B). The flap 
elevation was performed in a subfascial 

A  total of 19 patients who under-
went head and neck reconstruction 
with SCAIF were included in this study. 
All surgical procedures were performed 
by head and neck surgeons. The demo-
graphic features of the patients, regions 
of the surgical defects, flap harvesting 
times, histopathological subtypes and 
localization of the cancer, postoperative 
complications and wound problems of 
all patients were obtained from the pa-
tients’ medical records. The SCAIF was 
used for the reconstruction of oncologi-
cal defects in 17 patients, for the recon-
struction of a skin defect on the lower 
face following radiotherapy in 1 patient 
and for cervical open wound (blast in-
jury) closure in 1 patient.

Surgical technique
The patient was placed in a supine posi-
tion and a pillow was put under the pa-
tient’s shoulder. The patient’s neck was 

Fig. 1. (A) Determination of the possible origin of the supraclavicular artery via anatomical landmarks. (B) Elevation of the flap 
from the distal to the proximal over the deltoid muscle. (C) Completion of the flap elevation up to its most proximal portion, 
where the supraclavicular artery originates from the transverse cervical artery. (D) Performance of skin de-epithelization of 
the flap after completion of flap harvesting (straight white arrows – anterior border of the trapezius muscle; dashed white 
arrows – clavicle; straight black arrows – inferior border of the deltoid muscle; dashed black arrow – surgical defect area; 
asterisk – deltoid muscle; arrow heads – trapezius muscle).
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lis major and latissimus dorsi flaps, pro-
viding a better rotation arc. Third, being 
a flap of axial pattern, its blood supply is 
sufficient and reliable. Additionally, the 
flap can be used for oral cavity, orophar-
ynx, hypopharynx, larynx, and cervical 
and facial skin reconstruction with good 
functional and cosmetic outcomes due 
to its high versatility [5,7–15]. These fea-
tures make the SCAIF one of the optimal 
treatment choices of reconstructive sur-
gery of the head and neck.

The main disadvantage of the SCAIF 
is partial skin necrosis, which may de-
velop on the most distal portion of the 
flap. Kokot et al. [11] reported that a flap 
length longer than 22 cm is significantly 
associated with distal tip necrosis. How-
ever, in this study, the relationship be-
tween the flap length and flap necrosis 
was not significant. For neopharyngeal 
or pharyngoesophageal reconstruction, 
the most distal part of the flap has a crit-
ical importance and is responsible for re-
pairing the surgical defect. During flap 
harvesting, the elevation of the flap until 
a  point 5 cm away from the last place 
where doppler flow was detected, which 
is usually located over the inferior bor-
der of the deltoid muscle, may prevent 
distal flap necrosis [6]. Nthumba [16] de-
clared the rate of partial and total flap 
necrosis to be 6.9% and 1.4%, respec-
tively, in his series of 349 patients. The 
partial flap necrosis ratio has been found 
to be 14.9% in another study, which in-
cludes 47 patients with advanced head 
and neck cancer [9]. Wang et al. [15] 
used the SCAIF and sternohyoid mus-
cle combination for the reconstruction 
of laryngeal or hypopharyngeal defects. 
They did not observe partial or total 
flap necrosis in any patient. Teixeira et 
al. [6] reported a 100% rate of flap sur-
vival in 6 patients undergoing pharyn-
gocutaneous or tracheoesophageal fis-
tula closure. Pabiszczak et al. [17] and Li 
et al. [18] notified this ratio for pharyn-
gocutaneous fistula repair as 84% and 
100%, respectively. In our series, partial 
flap necrosis was detected in 1 patient 

performed in 1 patient (5.3%) due to 
pharyngocutaneous fistula recurrence.

The mean flap harvesting time was 
42.8 ± 6.5 minutes and the intraoper-
ative blood loss was less than 50 mL. 
A  closed suction drain was placed in 
the flap donor area and it was removed 
when drainage dropped to 30 mL or less. 
In 3 patients who underwent tongue 
and mouth floor reconstruction, the 
tracheostomy tube was placed for air-
way safety. The tracheostomy tube was 
removed 72 hours after the surgery in 
these patients.

Discussion
We have successfully applied the SCAIF 
to different surgical defects and found 
that this flap is reliable and easy to har-
vest, and is associated with low morbid-
ity. It has also appropriate color and tex-
ture distribution with head and neck 
skin. This study supports a  sugges-
tion that the SCAIF may provide simi-
lar functional and cosmetic outcomes 
compared to free tissue transfers but re-
quires less operative time, surgical effort 
and perioperative care.

The SCAIF has numerous favorable 
characteristics for the head and neck re-
constructive surgeons. First, the SCAIF is 
a thin and hairless flap and has optimal 
aesthetic concordance with the skin of 
the head and neck region. Second, it is 
close to the head and neck region com-
pared to pedicled flaps, such as pectora-

Results
There were 15 male (79%) and 4 fe-
male (21%) patients of the average age 
58.94 ± 12.89 (median: 63; range:  24–72) 
years. The mean follow-up time was 
22.68 ± 6.18 (median: 23; range: 12–36) 
months. Patients’ characteristics such 
as demographics, comorbid diseases, 
smoking status, alcohol consumption, 
surgical indication and defect area as 
well as other details were summarized 
in Tab. 1.

The SCAIF has been utilized success-
fully in 18 of 19 patients for head and 
neck reconstructive surgery. There were 
neither intraoperative nor postoperative 
major complications in any patient. Par-
tial necrosis of the skin was detected in 
1 patient (5.3%) only, while a total flap 
failure has not occurred in any patient. 
In this patient, the flap has been used 
for the reconstruction of the auricle and 
skin of the temporal region. The par-
tial skin necrosis was seen in an area of 
1.5 cm of the distal end of the flap and 
was managed conservatively with local 
wound care.

Wound dehiscence has not appeared 
in the flap donor area in any patient. 
However, partial dehiscence has oc-
curred between the flap recipient area 
and flap skin in 1 patient (5.3%) with 
oral cavity reconstruction. Wound edges 
were sutured by horizontal mattress su-
tures under local anesthesia. However, 
neck exploration and re-suturing was 

Fig. 2. (A) Intraoperative view of the reconstructed surgical defect area, which 
includes skin and soft tissue defects of the anterior neck. (B) Postoperative view of 
the flap donor area, which was successfully closed primarily without any tension.
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(1/19, 5.3%) only, while total flap necro-
sis was not seen in any patient.

Donor site complications of the SCAIF 
are minimal and most of them tolerable 
for many patients. Seroma formation or 
wound dehiscence frequency has been 
described as 0–15% during the peri-
operative period [5,19]. Pallua and Mag-
nus Noah [20] reported that the primary 
closure of the donor site can be per-
formed for flaps up to 16 cm wide. On the 
other hand, Alves et al. [9] stated that all 
donor sites were primarily closed with-
out any complications, although some 
of them were 12 cm wide. However, 
Martins de Carvalho et al. [21] suggested 
that the flaps wider than 7 cm require 
skin grafting. A closure under tension is 
strongly related to a high risk of wound 
dehiscence and unexpected scar forma-
tion development. Therefore, split thick-
ness skin grafts or local flaps should be 
used for the closure of a  larger donor 
site. Limitation of shoulder movements 
can be seen in some patients but this 
has no significant impact on daily life for 
them [19]. In our study, the biggest flap 
was 10 cm wide, and the flap donor area 
was closed without any problems in all 
subjects while wound dehiscence was 
not detected in any patient.

The supraclavicular artery may be 
identified with a hand-held Doppler or 
computed tomography angiography of 
the neck preoperatively. Some authors 
have utilized a  hand-held Doppler to 
identify the origin of the supraclavicu-
lar artery before the surgical procedure 
[6,11,12,18,22,23]. The concomitant ipsi-
lateral neck dissection or history of pre-
vious neck dissection is a  relative con-
traindication for the SCAIF due to the 
risk of injury of the supraclavicular ves-
sels. In spite of this, this flap was applied 
in our study successfully in 6 patients 
who underwent ipsilateral neck dissec-
tion without any complication. In our 
experience, if transverse cervical ves-
sels are preserved in level 4 during neck 
dissection and surgical maneuvers are 
performed carefully in both level 4 and 

Tab. 1. Patients’ characteristics

Variable Value
Age ± SD (median and range)
male 58.1 ± 12.6 (61 and 24–70 years)
female 61.2 ± 14.9 (71 and 38–72 years)
Gender
male 15 (79%)
female 4 (21%)
Comorbid Disease
hypertension 10 (52.6%)
diabetes mellitus 8 (42.1%)
coronary artery disease 3 (15.8%)
hyperlipidemia 2 (10.5%)
atrial fibrillation 1 (5.3%)
Smoking
yes 14 (73.7%)
no 5 (26.3%)
Alcohol Consumption
yes 3 (15.8%)
no 16 (84.2%)
History of Prior Radiation
yes 6 (31.6%)
no 13 (68.4%)
Concomitant Neck Dissection
Present 17
ipsilateral 6
contralateral 11
Absent 2
Surgical Defect Area
skin defect 9 (47.3%)
   – neck 5 (26.3%)
   – lower face 2 (10.5%)
   – retroauricular region 2 (10.5%)
pharyngeal wall 4 (21%)
pharyngocutaneous fistula 2 (10.5%)
tongue 2 (10.5%)
tracheoesophageal fistula 1 (5.3%)
floor of the mouth 1 (5.3%)
Head and Neck Malignancy
Present 17 (89.5%)
larynx 4 (21%)
hypopharynx 4 (21%)
skin 3 (15.8%)
tongue 2 (10.5%)
unknown primary with neck metastasis 2 (10.5%)
auricle 1 (5.3%)
floor of the mouth 1 (5.3%)
Absent 2 (10.5%)
skin defect following radiotherapy 1 (5.3%)
blast injury in the neck 1 (5.3%)

SD – standard deviation
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5, the SCAIF can be used safely. We be-
lieve that the intraoperative doppler ul-
trasonography is not routinely necessary 
except for patients with previously ipsi-
laterally neck dissection history.

There are some limitations of this 
study such as retrospective design, lack 
of control group and relatively small 
sample size. Further prospective and 
multicenter studies comparing the 
SCAIF and both pedicled and microvas-
cular free flaps are needed.

Conclusions
The supraclavicular artery island flap is 
a  thin, reliable and technically simple 
fasciocutaneous flap that has low com-
plication rate and provides single-stage 
reconstruction of the numerous surgical 
defects of the head and neck. The SCAIF 
constitutes a  good alternative to free 
flaps, while providing almost equiva-
lent functional results and requiring less 
ope rative time and surgical effort.
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Free tensor fascia lata flap – a reliable and easy 
to harvest flap for reconstruction 
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Summary
Background: Flaps are the essence of reconstructive surgery. The ability to successfully design, execute and manage the flaps makes plastic 
surgery an outstanding speciality. The choice of flap is mainly guided by the type of the defect. However, certain factors like technique feasibility, 
duration of the surgery and patient factors do have a role in decision making. The primary type of free flap (whether a muscle or a fasciocutaneous 
flap) is dictated by the defect or the wound characteristics. However, the choice of flap depends on various factors like the component of flap, 
pedicle length required, the ease of harvest and donor site morbidity. Tensor fascia lata (TFL) is one myocutaneous flap, which has well developed 
components other than a muscle. Materials and methods: The patients admitted to a tertiary care hospital with the diagnosis of composite 
tissue defect in any region of the body were enrolled for this study from November 2016 to November 2018. Patients undergoing free TFL 
flap reconstruction are studied. The duration of flap harvest, the anatomical site of pedicle, flap outcome and the need of secondary surgery 
were analysed. Results: Totally 14 patients were reconstructed with a free TFL flap. The anatomic location of the defect was more frequent 
on lower limbs – 8 cases (58%), followed by the upper limb and the head and neck area (3 cases, each 21%). The mean flap harvest time was   
62.07 (45–80) min. The mean size of pedicle entry was 8.7 cm from the anterior superior iliac spine. Out of the 14 flaps, there were 10 (71%) flaps 
successful completely and 4 (29%) of them had partial loss. Conclusion: A free TFL flap harvest time is very short compared to any other flaps 
and hence makes it the flap of choice in patients who are critical and cannot withstand long operating time.

Key words
tensor fascia lata – free flap – reconstructive surgery

a period of 24 months between Novem-
ber 2016 and November 2018. The sub-
jects were enrolled according to the 
inclusion and exclusion criteria after ob-
taining an informed consent (Tab. 1).

The inclusion criteria included a com-
posite defect in different regions of the 
body, age group 12–70 years, and a good 
Doppler flow in the recipient vessels. 

The exclusion criteria included pa-
tients unfit for the free flap surgery with 
cardiopulmonary disease, renal failure, 
blood coagulation disorders and periph-
eral vascular diseases. A TFL free flap was 
planned in the defects which warranted 
a fasciocutaneous flap and in whom an 
ALT fasciocutaneous perforator was ab-
sent in the Doppler study, too.

Flap elevation technique
The musculocutaneous flap includes 
the entire muscle and an island of over-

and well-developed components other 
than a muscle [3]. Hence, harvesting the 
flap is less time-consuming compared to 
other flaps. When used as a free flap, it has 
many advantages, too. This study was un-
dertaken to assess the success outcome of 
free TFL flaps.

The aim of the presented study was 
to ascertain success rate of reconstruc-
tion of various defects with tensor fascia 
lata free flap. The objectives were to de-
termine the ease of harvest of the flap in 
terms of time to harvest the exact loca-
tion of the pedicle and to determine the 
outcome of the free TFL flap in terms of 
flap loss.

Materials and methods 
Group of patients 
The hospital based prospective study 
was carried out at the Department of 
Plastic and Reconstructive Surgery, over 

Introduction
Flaps are the essence of reconstructive 
surgery. The type of the defect is a main 
guide for the choice of a flap. However, cer-
tain factors like technique feasibility, dura-
tion of the surgery and patient factors do 
have a role in decision [1]. The advances 
of microsurgery and better understand-
ing of vascular anatomy has made it pos-
sible to reconstruct the defect nearly to 
the normal. The primary type of a free flap 
(whether muscle/fasciocutaneous flap) is 
dictated by the defect or the wound cha-
racteristics. However, the choice of a flap 
(tensor fascia lata – TFL, anterolateral 
thigh flap – ALT, thoracodorsal artery per-
forator – TAP) depends on va rious factors 
like the component of the flap, pedicle 
length required, the ease of harvest and 
donor site morbidity [2]. Tensor fascia lata 
(TFL) is one of the myocutaneous flaps 
which has very constant pedicle anatomy 

Sathyamurthy R., Manjunath K.N., Waiker P., et al. Free tensor fascia lata flap – a reliable and easy to harvest flap for reconstruction. Acta Chir Plast. 2021, 63(2): 57–63.
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Donor site management
Since the flaps harvested were large in 
size, the majority of flaps required skin 
grafts for donor site coverage. In cases 
where primary closure was possible, the 
donor site was closed primarily.

Results
There were totally14 patients recon-
structed with free TFL flaps. Out of the 
14 patients, 10 (71%) and 4 (29%) were 
below and above 60 years of age, re-
spectively. Ten were male patients and 
4 were female patients. Eight patients 
(58%) had haemoglobin levels above 
12% before reconstruction. In our study, 
we used free tensor fascia lata myocu-
taneous flaps for the coverage of com-
posite defects following excision of buc-
cal mucosal carcinoma in 3 patients, leg 
defects in 2 patients, dorsum of foot de-
fects in 4 patients, heel defects in 2 pa-
tients, and upper limb defects in 3 pa-
tients. The anatomic location of the 
defect was more often on the lower 
limbs – 8 cases (58%), followed by the 
upper limb and the head and neck area 

lying skin of the size 10 × 20 cm, larger 
than the muscle itself. The incision is 
made along the distal border of the 
flap and is continued through the fas-
cia lata. Then the anterior and poste-
rior incisions are made, extending from 
below upwards and toward the ante-
rior superior iliac spine and the border 
of iliac crest. The dissection is continued 
deep to the fascia lata overlying the vas-
tus lateralis rapidly in a relatively blood-
less field. At a  level of 8–10 cm below 
the anterior superior iliac spine (Fig. 1), 
the terminal branches of the lateral cir-
cumflex femoral artery are easily iden-
tified. The descending branch courses 
distally either between the vastus later-
alis and the tensor fascia lata or within 
the vastus lateralis itself. The transverse 
branch enters the tensor fascia lata on 
its deep medial surface and is identi-
fied easily. The dissection is carried out 
proximally and separated from gluteal 
muscles. The follow up was done daily 
till the wound healed and later at 2- and 
6-month intervals after the discharge of 
the patient.Fig. 1. Pedicle surface marking.

Tab. 1. Demographic profile of the patients.    

Sl. No Defect site Size Sex Loss Pedicle entering 
site (cm from ASIS) Age Harvest 

time

1 head & neck 15 × 10 cm (mucosa + 
skin) male NIL 8 50 45 min

2 head & neck 7 × 6 cm (mucosa) female partial 8 60 60 min

3 head & neck 18 × 6 cm (mucosa + skin) male complete 9 60 50 min

4 lower 1/3 of leg 18 × 8 cm male complete 8 52 60 min

5 lower 1/3 of leg 15 × 7 cm male NIL 8 48 60 min

6 dorsal ankle contracture 28 × 7 cm male partial 9 20 45 min

7 dorsum of foot 15 × 6 cm female NIL 8 15 45 min

8 dorsum of foot 20 × 10 cm female NIL 9 48 75 min

9 dorsum of foot 30 × 8 cm male NIL 10 60 60 min

10 right heel 18 × 10 cm male complete 9 20 50 min

11 left heel 20 × 10 cm male partial 10 46 65 min

12 left forearm 20 × 8 cm female complete 10 15 80 min

13 right forearm 30 × 8 cm male NIL 10 65 80 min

14 right hand 28 × 10 cm male NIL 8 27 80 min

ASIS – anterior superior iliac spine, NIL – no loss of flap
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scending branch of lateral circumflex 
femoral vessels. The vascular pedicle is 
very consistent in position. It enters the 
muscle at 8 cm from the anterior supe-
rior iliac spine (ASIS) [6]. The diameter of 
the pedicle of TFL flap was measured to 
be 1.5–2 mm. The calibre of the vessels 
is compatible for microvascular anasto-
mosis. This makes the flap ideal for mi-
crovascular surgery. The vascular pedicle 
in this flap can be dissected to 4–5 cm 
in length, which is considered relatively 
short by some surgeons. However, the 
length of the pedicle can be increased 
up to 10 cm, if the descending branch 
of lateral circumflex femoral and rectus 

branch in 13%; in 20% of cases, it has ad-
ditional supply from the common femo-
ral or medial circumflex femoral vessels. 
The vascular pedicle enters the muscle 
approximately 8 cm distal to the ante-
rior iliac spine [5]. In our cadaver study, 
there were 10 TFL flaps studied and the 
pedicles were identified at the average 
9.15 (8–10.5) cm. Cadaver studies show 
that the blood supply to the skin is pro-
vided by numerous perforators from the 
underlying muscular arteries; the artery 
after piercing the muscle pierces the fas-
cia and divides superiorly and inferiorly 
to supply the skin. Sometimes it is sup-
plemented by the branches of the de-

(3 cases each 21%) (Fig. 2). The mean 
flap harvest time was 62.07 (45–80) min. 
The mean size of the pedicle entry was 
8.7 cm (8–10) cm from the anterior supe-
rior iliac spine. The minimum and max-
imum lengths of the flap harvest were 
14 and 30 cm, respectively. Type 2 diabe-
tes mellitus was a comorbidity in 7 (50%) 
of our patients; 1 patient had thrombo-
cytosis. Out of the 14 flaps, 10 (71%) of 
them were successful completely and 
4 (29%) of them had partial loss. Out of 
the 4 patients who had partial flap loss, 
3 had diabetes mellitus and 1 had pre-
operative thrombocytosis. On re-explo-
ration, one patient had arterial throm-
bosis, which was re-anastomosed and, 
eventually, the patient had only minimal 
loss of the flap. The defect was covered 
by a skin graft. All the donor sites healed 
well and the patients had no deficit in 
hip extension or during walking.

Discussion
Tensor fascia lata is a flat muscle which 
acts as an accessory flexor and medial 
rotator of the thigh. Its arterial supply 
is from the transverse branch of the la-
teral femoral circumflex iliac artery and 
venous drainage from the pair of venae 
commitantes [4]. In the study on a hun-
dred of cadavers, it is inferred that the 
muscle is supplied by a single dominant 
transverse branch in 67% and by anterior 

Fig. 2. Recipient site distribution.

head and neck

58 %

21 %

21 %

upper limb
lower limb

Fig. 3A. Preoperative photo of the 
patient with carcinoma of buccal 
mucosa.

Fig. 3B. Composite defect after 
excision of the tumour.

Fig. 3C. Status after the inset of free 
TFL flap. Fig. 3D. Late postoperative result.
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tients, we chose the free tensor fascia 
lata flap for buccal mucosa reconstruc-
tion, mainly because the flap territory 
was thin and non-hairy compared with 
other flap sites. In the study conducted 
by Subramania Iyer et al., the flap was 
also harvested along with the iliac crest 
for maxillary and orbital reconstruction 
with a good outcome [14]. For head and 
neck reconstruction, a TFL provides an 
alternative to an ALT.

In 8 of our cases, leg and foot recon-
struction was performed with a  TFL 
flap. In these cases, the defects were 
large. An ALT provides a wide territory 
to harvest large flaps. In all these cases, 
perforators were not located in pre-
operative Doppler studies. Studies by 
Contendin  [7] showed that in the ab-
sence of an ALT perforator, a TFL per-
forator flap can be harvested. They also 
suggested that the skin in a TFL perfora-
tor flap can be of large dimensions [15–
17]. Kardbeg et al. [18] harvested a TFL 

tomosis leading to venous thrombosis. 
The clot was evacuated and venous re-
anastomosis was performed. Eventually 
the inner lining of the flap necrosed. The 
outer skin paddle was healthy and inner 
lining left for secondary healing. The ma-
jority of the studies conclude that an ALT 
flap is considered as an ideal soft tissue 
donor for head and neck reconstruc-
tion  [8–10] but the dissection of the 
musculocutaneous perforator is a chal-
lenge [11–13]. Moreover, the inconsis-
tent anatomy of perforators make it dif-
ficult to harvest sometimes. In patients 
with large amounts of subcutaneous fat, 
the flap harvested is too bulky for head 
and neck reconstruction.

In all 3 of our cases, preoperative Dop-
pler studies could not identify the perfo-
rator for an ALT flap. In all 3 cases, a TFL 
was harvested within 60 minutes, which 
is its greatest advantage (Fig. 3A–D). The 
flap harvested was thin and contoured 
the buccal mucosa. In one of the pa-

femoris branch are divided [6]. The dis-
section up to the lateral circumflex and 
ligating ascending branch and descend-
ing branch adds additional 4–5 cm to 
the pedicle length and also increases the 
diameter to 2–3 mm. Although this myo-
cutaneous flap has skin, subcutaneous 
tissue, fascia and muscle, it is a thinner 
and more pliable flap compared with an 
ALT free flap [7]. In our study, 3 patients 
with composite defects of the head and 
neck were reconstructed using tensor 
fascia lata flap. In all these patients, the 
muscle was debulked completely, to 
make the flap thinner. Since the flap was 
completely thin, the flap contoured well 
to the defect. Out of 3 patients, 1 patient 
had partial loss of the flap (inner lining). 
The patient had peroperative hypoten-
sion and was put on noradrenaline sup-
port perioperatively. This led to a perio-
perative fluctuation of blood pressure. 
During revision surgery, the patient had 
huge external clot pressing on the anas-

Fig. 4A. Posttraumatic foot defect 
with exposed metatarsal bone.

Fig. 4B. Immediate result after the 
inset of the flap.

Fig. 4C. Late result after 
reconstruction.
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flap up to 30 × 15 cm as a pedicled flap. 
However, no studies have defined the 
exact boundaries of the skin territory 
in these flaps [4]. In our study, we used 
a free tensor fascia lata flap to resurface 
two composite heel defects. In these 
cases, fascia lata adhered well to the 
calcaneum, providing a  durable cover 
for the heel defect. Two leg and four 
foot dorsum defects were resurfaced 
with a free TFL flap as well (Fig. 4A–C). 
In 3 of our patients, there was a  mini-
mal flap necrosis. One patient was a dia-
betic and developed arterial thrombo-
sis within 12 hours of the anastomosis. 
The patient had athe rosclerotic vessels; 
he had a  good flow immediately after 
the anastomosis but later developed ar-
terial thrombosis. The other patient was 
a young male. The muscle component 
of the flap was bulky, the cut ends ex-
erted profuse bleeding postoperatively, 
leading to pressure effects on the anas-
tomosis and venous thrombosis. In both 
cases, timely re-exploration salvaged 
the flap; however, there was a flap ne-
crosis of a  mini mal extent. This mini-
mal necrosis of the flap required regular 
dressing and the wound healed by se-
condary intention.

In 3 of our cases, a TFL was used for 
hand and forearm reconstruction. Du-
ring the flap harvest, we found that the 
flap anatomy was constant and the pedi-
cle was found at 8–10 cm from the ASIS 
in all 3 cases. In 2 cases, the different 
components of the flaps were used for 
different purposes. In one case, the fas-
cia lata was used for bridging the gaps 
of the excised tendons and the flap pro-
vided an easy gliding surface. In an-
other case, the patient had necrosis of 
the flexor group of the muscles expos-
ing the bone. In this case, the TFL muscle 
was used to cover the defect and the fas-
cia was used to bridge the tendon gaps. 
Same patient had a circumferential loss 
of the soft tissue over the metacarpals 
and phalanges. To cover this defect, 
a  large skin paddle was harvested and 
used for resurfacing the defect. All fin-
gers except the thumb were resurfaced 
on both ventral and dorsal side. The fin-
gers moved as one unit (Fig. 5A–C). In 
these cases, the defect size was smaller 
but required a  thin pliable flap, which 
also allowed easy gliding of the tendons 
underneath. By doing so, we could re-
construct tendons and cover the defect 
in a single stage. In each site of the re-

construction, the distinctive advantage 
of a TFL flap was utilised.

Free flap and microvascular surgery 
have their own limitations like a  long 
operating time and a high anaesthetic 
risk [19]. They represent indirect impli-
cations on the hospitalisation costs. The 
majority of a microvascular surgery time 
is spent on flap harvest. In our study, all 
flaps are harvested along with the mus-
cle and hence were harvested within 
1 hour, compared to ALT, which was har-
vested in 1½ hour, where the time is 
spent more on dissecting an intramus-
cular pedicle. This is a major advantage 
as it reduces the total operating hours. 
Akthar et al. [20] also concluded in their 
study that a TFL is best suited for criti-
cal patients who cannot tolerate a long 
operating time. Besides this, the flap 
has a  reliable, highly consistent vascu-
lar pedicle, which can support a large di-
mension flap [21]. In our study, flap was 
harvested with the muscle. Retrospec-
tively, we think this was the cause of flap 
loss in 2 cases. As per the literature, iso-
lation of a perforator through the mus-
cle was also possible in a short time. Re-
ducing the muscle bulk can improve 
a success rate. An ALT is proved beyond 

Fig. 5A. Preoperative photo of hand 
and forearm defect.

Fig. 5B. Free TFL flap used for 
bridging the tendon gap.

Fig. 5C. Status after the inset of free 
TFL flap.
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doubt as a first choice for soft tissue re-
construction. Nevertheless, anatomi-
cal inconsistency of the vascular pedi-
cle is a  major hurdle while harvesting 
the flap. Compared with an ALT, a  ten-
sor fascia lata free flap has a certain dis-
advantage like a  short pedicle length 
[16,22] but certain manoeuvres like dis-
secting proximally up to lateral circum-
flex femoral artery (Fig. 6) can increase 
the pedicle length. Studies also show 
that the calibre of a TFL pedicle is good 
for survival of a  large flap and for its 
meta bolic demands [23]. Hence, a  free 
TFL can be used either as a first choice 
or as an alternative to an ALT flap wher-
ever a musculocutaneous ALT perforator 
is inconsistent.

Conclusion 
Tensor fascia lata is a thin, pliable, myo-
cutaneous flap, which can be used ei-
ther as a first choice or as an alternative 
to an ALT fasciocutaneous flap. The con-
sistent anatomy of a vascular pedicle is 
advantageous in a free TFL, compared to 
an ALT flap. Although the pedicle length 
is short, it can be increased when dis-
section is continued up to the lateral 
circumflex femoral artery. An excess 
muscle bulk proves hazardous in some 
situations. Reducing the muscle bulk 
around the vascular pedicle prevents 
undue pressure on the anastomosis, and 
thus improves a success rate. The non-
hair bearing skin in the TFL flap territory 

makes it a choice for buccal mucosa re-
construction. Similarly, the use of a fas-
cial component for tendon reconstruc-
tion can avoid the second stage surgery 
in hand and forearm reconstruction. The 
harvest time is very short compared to 
any other flaps and hence makes it the 
flap of choice in patients who are criti-
cal and cannot withstand a long opera-
ting time. 
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Summary
Background: Basal cell carcinoma (BCC) is the most frequent skin cancer worldwide, however, its metastatic spreading is extremely rare.  
Case: We present a case of advanced BCC with rapid growth of new tumor lesions in a patient who was later diagnosed with Gorlin syndrome. 
Due to the advanced disease stage, the patient was examined for circulating tumor cells (CTCs), which are used as a prognostic marker in some 
metastatic malignancies. To date, no studies have been found that could assess the BCC tumor and the presence of CTCs in peripheral blood. 
CTCs were obtained after each surgical excision and during systemic oncological therapy from the peripheral venous blood by size-based 
isolation method (Metacell®) and cultured in vitro for 7 days. CTCs were enriched by size-based separation and examined using vital fluorescence 
microscopy. Cytomorphological comparison of CTCs with cells from the tumor lesions was provided. In the course of the treatment, the CTCs 
count in the blood decreased after surgical removal of the tumorous mass, but finally, the sustained and persisting decrease in CTCs was achieved 
with a hedgehog pathway inhibitor treatment. Conclusion: The detection of CTCs points a systematic disease behavior in this case.

Key words
basal cell carcinoma – BCC – circulating tumor cells – CTCs – hedgehog pathway inhibitor

[7]. A  therapy response could be mo-
nitored in melanoma patients recei ving 
interferon therapy or other immuno-
therapies, such as immune checkpoint 
inhibition [8]. As metastatic BCC is ex-
ceedingly uncommon, very poor under-
stating of its incidence, risk factors, dis-
semination and treatment options are 
known [9]. In accordance with the ad-
vanced clinical stage of the reported pa-
tient, CTCs isolation has been tested in 
this case.

Case report
A  67-year-old Caucasian woman was 
admitted to a Czech district hospital in 
December 2017 for anemia-induced fa-
tigue and collapse. Anemia, with ad-
mission hemoglobin level 4.7 g/dL was 

BCC can be easily misdiagnosed for va-
rious similar benign skin conditions, and 
most of them might be underestimated.

Despite the increasing incidence of 
skin cancer, which may be due to bet-
ter diagnostic methods, research of li-
terature on skin cancer confirmed the 
rising trends of its prevalence [5]. Cir-
culating tumor cells (CTCs) shed as en-
tire cells and cell clusters from the pri-
mary and/or secondary tumors are able 
to  migrate into the bloodstream while 
often having the potential of creating 
distant metastatic lesions [6].

CTCs are a  promising biomarker of 
malignancy and tumor dissemination. 
Studies declared potential use of CTCs 
in the detection, disease staging and 
mana gement of metastatic melanoma 

Introduction
Basal cell carcinoma (BCC) belongs to 
the group of non-melanoma skin cancer 
and it is the most common cutaneous 
malignancy at all [1]. Examples of other 
non-melanoma tumors include squa-
mous cell carcinoma, Merkel cell carci-
noma or sebaceous carcinoma; how-
ever, BCC accounts for 80–85% of this 
category [1,2]. The worldwide incidence 
of skin malignancies (melanoma along 
with non-melanoma skin cancer) is epi-
demically increasing [2,3].

Even though BCC is known to be 
a slowly growing and very rarely meta-
static skin cancer (with an estimated inci-
dence of 0.003–0.550%), the tumor may 
be destructive to surrounding tissues, 
and even to a  cartilage or a  bone [4]. 

Kiss K., Kiss I., Kolostová K., et al. Presence of circulating tumor cells in a patient with multiple invasive basal cell carcinoma – a case report. Acta Chir Plast. 2021, 63(2): 64–68.



PRESENCE OF CIRCULATING TUMOR CELLS IN A PATIENT WITH MULTIPLE INVASIVE BASAL CELL CARCINOMA

Acta Chir Plast 2021; 63(2): 64– 68 65

cerated scalp mass was performed, and 
the defect was covered by a split-thick-
ness skin graft. During this operation, 
smaller presumed skin tumors were re-
moved by excision. The patient healed 
very well without any complications.

All 14 excised lesions were sent for 
histopathological examination, which 
showed a combination of invasive, no-
dular and superficial BCC with clear 

formed. We excised three other smaller 
lesions. Three days later, we continued 
in surgical removal of other suspicious 
lesions under local anesthesia. Three 
months later, after the patient’s  reco-
very, we proceeded into the next phase 
of the removal of larger lesions under 
general anesthesia. The BCC of the scalp 
expanded virtually 1% of the total body 
surface area. A wide excision of the ul-

caused by chronic bleeding from exten-
sive skin tumors. 

In the year 2012, she had already un-
dergone excision of small BCC on the 
trunk and scalp regions. After the ap-
pearance of new lesions, she was afraid 
of undergoing another surgical proce-
dure. She was bandaging the growing 
multiple ulcerated skin lesions and hi-
ding them from her relatives.

The patient was thoroughly examined 
by medical imaging; X-ray of the chest, 
ultrasound of the abdomen, CT scans of 
the head and trunk, gastroscopy and co-
lonoscopy. None of the examinations 
showed any other cause of bleeding or 
metastatic involvement. After all of the 
examinations and treatment with blood 
transfusions, she was recommended to 
undergo the surgical treatment of skin 
tumors at the department of plastic and 
reconstructive surgery.

This patient was presented to our de-
partment at the beginning of January 
2018 with extensive bleeding skin neo-
plasm with a  past medical history of 
atrial fibrillation, diabetes mellitus, hy-
pertension, and hyperlipidemia; her sur-
gical history included total abdominal 
hysterectomy with bilateral salpingo‐
oophorectomy. Clinical examination 
showed multiple (at least 10) ulcerated 
skin lesions. Two of them, which were 
the biggest ones, both on the back, were 
actively bleeding. The diameter of both 
bleeding masses was 8–9 cm and around 
2 cm above the skin surface (Fig. 1). There 
were other ulcerated lesions on the neck 
and parietal region of the head. Other 
parts of the body, mainly the back, were 
covered by lesions with the appearance 
typically described for superficial basal 
cell carcinoma; mostly scaly, erythema-
tous patches or thin papules [10].

A  multiphase surgery was planned 
with the primary goal of removing bleed  -
ing lesions. The patient underwent the 
first surgery under general anesthesia, 
in which wide excisions of the two big-
gest masses on the back and local flaps 
for coverage of the defects were per-

Fig. 1. The patient during the treatment. (A) Patient’s back on the first day of 
admission. (B) Patient’s head before the second stage of surgeries. (C) Patient’s 
back after the second stage of surgeries. (D) Patient’s back after 10 months of 
Erivedge treatment. Previously unremoved lesions are already in regression.
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applied on the cultured cells to visua-
lize cell nucleolus, cytoplasm, and mi-
tochondria. The membrane with the 
captured cells was transferred to a mi-
croscopic slide and examined using 
fluo rescence microscopy at magnifica-
tion 20× to get an overall view of cells 
on the membrane and further at mag-
nification 40× and 60× for detailed cy-
tomorphological analysis. Isolated cells 
and/or clusters of cells of interest were 
selected, digitized and examined by an 
expe rienced researcher.

Blood sampling was initiated in the 
morning before the first of the surgeries 
in January 2018 (Fig. 2). The collection of 
blood specimens was obtained from cu-
bital veins under aseptic conditions. The 
first samples showed the presence of 
CTCs in an uncountable amount, more 
than a  thousand cells on the filtration 
membrane were detected. The cytomor-
phological analysis showed cells with 
epithelial character of regular shape, 
smooth nucleus structure and regular 
nuclear contour (Fig. 3).

An additional blood test was per-
formed before the second stage of skin 
cancer removal, about 3 months after 
the primary surgery in April 2018. In this 
phase of lesions elimination, a small sec-
tion of tumorous tissue was sampled 
and sent along with blood for compara-
tive cellular examination. The results sur-

Germany) containing 1.6 mg EDTA (ethy-
lenediaminetetraacetic acid) /mL blood 
as an anticoagulant. The samples were 
processed at room temperature using an 
isolation procedure completed within 
24 hours after blood draw.

CTCs enrichment and culture: A size-
based separation method for viable CTC-
enrichment from peripheral blood was 
used (MetaCell®, MetaCell s.r.o., Ostrava, 
Czech Republic) [11]. The size-based en-
richment process is based on the filtra-
tion of peripheral blood through a po-
rous polycarbonate membrane with 
pores of 8 μm in diameter. The stan dard 
8 mL of peripheral blood were trans-
ferred to the filtration tube. The perip-
heral blood flow is supported by the 
capillary action of the absorbent touch-
ing the membrane filter. The membrane 
filter, which is kept in a plastic ring, was 
transferred directly into a 6-well culture 
plate and 4 mL RPMI (Roswell Park Me-
morial Institute) medium con taining 
10% FBS (fetal bovine serum) was added 
to the membrane top and CTCs were 
cultured on the membrane in vitro 
under standard cell culture conditions 
(37°C, 5% CO

2 atmosphere) for a  mini-
mal period of 7 days on the membrane. 
Vital fluorescence stains (NucBlue® Live 
ReadyProbes® Reagent, CellTracker™ 
Green CMFDA, MitoTracker Red CMXRos, 
all by ThermoFisher Scientific, USA) were 

margins except for one area of the left 
temporal region. Despite our efforts of 
surgical elimination of multiple BCCs, we 
observed rapid growth of previous le-
sions and the occurrence of new lesions 
predominantly localized on the back 
and the head. In agreement with the on-
cologist and the dermatologist, we came 
to the conclusion that the patient could 
no longer be offered further surgical 
therapy or local dermatological therapy.

The patient was referred to oncolo-
gists for further treatment and moni-
toring. Radiotherapy had not been indi-
cated due to the extensive affected skin 
areas. Genetic examination verified Gor-
lin syndrome (nevoid basal cell carci-
noma syndrome). Targeted therapy with 
a hedgehog pathway inhibitor had been 
initiated. From the beginning, the treat-
ment was without any complications 
and a reduction of some lesions was ob-
served. Later on, complete regression of 
several BCCs was confirmed. The patient 
had been treated with Erivedge (Eri-
vedge®, Vismodegib, Genentech, USA) 
150 mg once a day for almost a year with 
mild side effects only (occasional diar-
rhea and hair thinning). This therapy will 
continue until drug toxicity.

Circulating tumor cell 
investigation
As previously mentioned, BCC is known 
for its individual invasive local growth. 
The patient described in the study pre-
sented multiple and rapidly growing 
skin lesions with an intention of syste-
matic spreading. Isolation of CTC was in-
dicated to prove the possible systemic 
disease character following a thorough 
examination which excluded other ma-
lignancies that could affect the results.

After the patient signed the informed 
consent, she was examined for CTCs 
throughout the entire period of her 
treatment. The patient underwent regu-
lar blood sampling, approximately 8 mL 
of venous blood was drawn from the cu-
bital veins and placed into S-Monovette 
tubes (Sarstedt AG & Co., Numbrecht, 

Fig. 2. Sequence of patient treatment and blood samplings reporting numbers of 
circulating tumor cells in time.

excision of
ulcerated skin
lesions
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2018

1000+
CTCs

800
CTCs

20
CTCs

further removal
of suspicious
lesions

May
2018

500
CTCs

September
2018

Erivedge 150 mg daily

50
CTCs

March
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April
2018
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sonalized therapy and early recurrence 
alert. Examination of CTCs, known also 
as liquid biopsy, is easily collected from 
the patient and allows to examine mo-
lecular architecture and behavior of 
tumor cells in real time. Thus, it helps 
to understand disease pathophysiology 
and gives a chance to promptly react to 
treatment effectiveness [12]. CTCs are 
cells which are shed from the primary 
tumor, enter the bloodstream of the pa-
tient and have the potential to develop 
distant metastasis [13]. Positive isola-
tion and detection of CTCs has been va-
lidated as a prognostic factor in meta-
static breast cancer and several other 
solid tumors such as prostate, colorectal 
and lung cancer [14]. 

This case report shows the presence 
of CTCs in a patient with BCC, a malig-
nant cancer known for its local invasive 
growth instead of systemic spread. No 
study evaluating a  BCC tumor and the 
presence of CTCs in peripheral blood has 
been found so far. 

Before the first therapeutic surgery, 
the number of CTCs was extremely high. 
This is very interesting due to the fact, 
that the general presence of CTCs in pa-
tients with malignancy is rather low and 
these high numbers could be matched 
with blood samples from heavily dis-
seminated metastatic diseases.

Our case shows that tumor removal it-
self influenced the reduction of the CTCs 
number. The question is whether the re-
moval of all skin malignancies would 
lead to complete elimination of CTCs. 
In our patient, a  significant re-growth 
of CTCs was recorded even after the re-
moval of most of the BCCs, up to the 
treatment with a hedgehog pathway in-
hibitor causing CTCs rate decline. These 
findings suggest that we should keep in 
mind the possibility of early progress of 
BCC into a  systemic disease. Although 
BCC is commonly referred as a local di-
sease, in advanced cases systematic ther-
apy with hedgehog inhibitors is used 
with a  positive outcome, which is also 
in correlation with the presented case. 

been initiated. Other blood samplings 
were completed 5 months after the pre-
vious collection in September 2018. The 
wounds after the excisions were com-
pletely healed at that time and improve-
ment such as decreased tumor growth 
due to oncologic treatment was already 
observed. The presence of CTCs de-
creased slightly, approximately 500 cells 
were detected. The last blood sample 
was taken 9 months after therapy ini-
tiation, in March 2019, when the patient 
had no more complaints and her quality 
of life improved significantly. The num-
ber of CTCs reached almost the lowest 
previous value, 50 cells on the mem-
brane were identified. 

Discussion
In the past two decades, big efforts and 
expectations were put into the disco-
very of new non-invasive tools for diag-
nosis of cancer. Further improvement of 
these markers could help in more pre-
cise diagnosis, specific prognosis, per-

prisingly presented a significant reduc-
tion in the number of CTCs to a level that 
was the lowest throughout the whole 
measurement. There were only 20 cells 
on the membrane. The cells from the pri-
mary tumor cultivated during the same 
period, stained as examined CTCs from 
the peripheral blood, showed the same 
morphological characteristics, thus ex-
plaining their origin in the circulation. 
During this period, when the largest ul-
cerated bleeding tumors were surgically 
removed, our patient was in a  stable 
stage regarding the constant number 
of tumor lesions, which once again cor-
responds to the lowest rate of the mea-
sured CTCs.

Two weeks later, in May 2018, the third 
blood examination was done when the 
wounds were nearly healed. The number 
of CTCs steeply rose to about 800. We 
observed that new BCC lesions began to 
appear, and previous lesions had grown 
in size. Shortly afterward, Erivedge treat-
ment in the oncology department had 

Fig. 3. Viable circulating tumor cells from peripheral blood and basal 
cell carcinoma cells obtained from cancer tissue. (A) Isolated circulating 
tumor cells from the patient’s peripheral blood before the first surgery 
(magnification 10×). (B) Circulating tumor cell clusters, (CellTracker™, 
NucBlue™ (magnification 60×). (C) Isolated circulating tumor cells, (NucBlue™, 
Mitotracker™) (magnification 60×). (D) Tumor cells from the basal cell 
carcinoma lesion (magnification 60×).
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With the appearance of new BCC lesions, 
an increase of CTCs in peripheral blood 
was observed. The growth of these new 
lesions has ceased only through perma-
nent reduction of CTC cells in the blood.

Conclusion
We report a case of successful isolation 
of CTCs in multiple invasive BCC with dy-
namic change of cell quantity reflecting 
the surgical and oncological treatment. 
While surgical excisions were followed 
by an immediate, although temporary 
drop in cell count, a final persistent de-
crease was achieved with hedgehog 
pathway inhibitor treatment. This con-
tinual decline of CTCs was eventually as-
sociated with termination of developing 
new lesions and regressing the existing 
ones. The detection of CTCs in this case 
points to a possible systematic behavior. 
Surely, there is a requirement for further 
studies and approval of the presence of 
CTCs in other patients who are treated 
for BCC. 
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Summary
Background: Pyoderma gangrenosum (PG) is a rare non-infectious inflammatory disease of unknown etiology that affects the skin and mucous 
membranes. The occurrence of pyoderma gangrenosum after a reduction mammoplasty is a very rare complication, which at first glance may 
seem like an infectious complication; in reality, however, it is an inflammatory disease. Case: This case report describes a rare postoperative 
complication – pyoderma gangrenosum and its appropriate treatment in our patient who underwent reduction mammoplasty. Conclusion: 
Early detection of this complication is essential for the patient’s recovery because the primary surgical treatment can lead to worsening of the 
condition and is therefore contraindicated in such a case. Pyoderma gangrenosum must be treated conservatively with corticosteroids.

Key words
pyoderma gangrenosum – pyoderma – reduction mammoplasty – complications

out signs of inflammation, afebrile. From 
5th postoperative day, the patient deve-
loped fever (up to 38.5 °C) and rapidly 
progressing ulcerations began to appear 
under the breast and in vertical suture 
line with purulent discharge without the 
areola being affected. During the first 
examination, purulent discharge was 
evacuated and broad-spectrum peni-
cillin antibiotic amoxicillin + clavulanic 
acid (Amoksiklav®, Lek Pharmaceuticals 
d.d., Ljubljana, Slovenia) was adminis-
tered empirically and a  culture smear 
was collected with a  repeatedly nega-
tive result. The patient was hospitalized 
again with a persistent febrile condition 
and deteriorating local finding; intra-
venous penicillin antibiotic piperacillin 
and beta-lactamase inhibitor (Piperacil-
lin/Tazobactam®, Sandoz, Switzerland) 
were administered. PG was suspected 
for the atypical appearance of the de-
fects, bilateral affection and a negative 
finding during culture (Fig. 1). There-
fore, a tissue sample was taken from the 
edge of the defect for histology, which 

with corticosteroids and cyclosporine A, 
while azathioprine, sulfasalazine or bio-
logical treatment (infliximab) may also 
be used [2]. A person’s medical history 
often mentions minor injuries, insect 
bites, etc., before the development of 
the sites. The occurrence of the disease 
at the site of the surgical wound early 
after the operation is described in even 
fewer cases. It is difficult to distinguish 
PG from postoperative infectious com-
plications; however, this is absolutely es-
sential for further treatment. It can be 
considered a  mistake to start thinking 
about this disease only after several un-
successful attempts to do necrectomy 
and resuture of the wound.

Case report
A 39-year-old woman underwent a  re-
duction mammoplasty at our depart-
ment in June 2019; the surgery was per-
formed without complications, she was 
discharged on 2nd postoperative day 
with a problem-free local finding, i.e. sur-
gical wounds healing per primam, with-

Introduction
Pyoderma gangrenosum (PG) is a  very 
rare inflammatory disease of unknown 
etiology that affects the skin and mu-
cous membranes. Disruption of the 
function of polymorphonuclear cells, 
which accumulate in tissues after an in-
fectious or traumatic stimulus and re-
lease pro teolytic enzymes that damage 
the tissue, is considered [1]. Typically, 
pustules and red nodules, which disin-
tegrate necrotically and turn into wide-
spread and painful ulcerations, form on 
the lower limbs. The diagnosis of this di-
sease is clinical (ulcerations, fever, pain); 
the patients have increased inflamma-
tory markers – especially leukocytes and 
C-reactive protein and histological exa-
mination may show neutrophil infiltra-
tion. Bacterial wound infection is not 
found. A proper and timely diagnosis of 
this disease is essential for the success of 
the treatment. The treatment is predomi-
nantly conservative; in addition to symp-
tomatic treatment, immunosuppres-
sive treatment is indicated, especially 
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tain) were applied with following visible 
improvement of the defects (Fig. 4).

The patient fully healed approxi-
mately after 6 months; flat hypertrophic 
scars remained in the lower quadrants 
of the breasts (Fig. 5). During the treat-
ment, the patient also underwent a pro-
fessional immunological examination 
which ruled out the presence of a sys-
temic disease that may be associated 
with the occurrence of PG [1].

Discussion
PG was first described by Brunsting 
et al. in 1930 as a rare skin disease of un-
known etiology, which belongs to neu-
trophilic dermatoses [3]. PG is very rare 
as a complication following a surgery.

It mainly affects adults, most often 
 between the ages of 25 and 54 years. It 
is more common in women [4]. The di-
sease is rare in children under 15 years 
of age, in whom it accounts for only 4% 
of cases [5,6].

This condition is associated with 
a  systemic disease in 50–70% of cases 
(rheumatoid arthritis, ulcerative colitis, 
Crohn’s  disease, hematological malig-
nancies, endocrine disorders – e.g. with 
an underactive thyroid gland [7], auto-
immune diseases, and pregnancy in 
28% of cases) [8]. Rarely, the association 
of PG with immunoglobulin A or M mo-
noclonal gammopathy, hepatitis C, We-
gener’s granulomatosis, systemic lupus 
erythematosus and also with human im-
munodeficiency virus (HIV) [9] has been 
reported. In about half of the cases, how-
ever, no such associated disease was de-
tected in patients [2], which was the case 
of our patient as well. We verified this by 
retrospectively performed immunolo-
gical examination of most commonly 
 associated diseases. Postoperative PG 
has a  lower association with systemic 
disease than other forms of PG.

The etiology of PG is unknown. Brun-
sting et al. hypothesized that skin ulce-
rations are associated with a  systemic 
disease that reduces resistance of the 
immune system. The disorder is in both 

cated and spontaneously separated 
(Fig. 3).

Antibiotics were used for 7 days only; 
prednisone was used as part of the cor-
ticosteroid therapy (Prednison®, Zentiva, 
Czech Republic) at a dose of 50 mg/day 
and continued for a  total of 3 months 
with gradual reduction of the cortico-
steroid dose. At the same time, regular 
dressings of small defects of both breasts 
with antiseptic non-adhesive dressing 
made of tulle fabric and impregnated 
with white soft paraffin with an active 
broad-spectrum antiseptic component 
(Bactigras®, Smith & Nephew, Great Bri-

described numerous neutrophil infiltra-
tions (Fig. 2). 

After consultation with a dermatolo-
gist, methylprednisolone (Solu-Medrol®, 
Pfizer Manufacturing, Belgium) was ad-
ministered intravenously at a  dose of 
120 mg/day for 6 days, followed by 
prednisone (Prednison®, Zentiva, Czech 
Republic) at a  dose of 50 mg/day. The 
effect of corticosteroid therapy was ob-
vious both clinically and from laboratory 
tests, with gradual reduction of inflam-
matory markers from the initial value of 
CRP 311 mg/L and leucocytes 35×109/L. 
Gradually, the necroses were demar-

Fig. 1. Development of pyoderma gangrenosum on 10th postoperative day.

Fig. 2. Histological finding of numerous neutrophil infiltrations.
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been used, for example, to stabilize de-
fects before skin autotransplantation 
[13]. As stated above, no surgery (de-
bridement, skin grafts, flap plastic sur-
gery) should be used in the active phase 
of PG disease. Covering the defects 
with a skin graft can be successful after 
 several weeks of the treatment with cor-
ticosteroids at the earliest, when the dis-
ease is in a latent phase [5].

In our patient, it was favorable for us 
to proceed conservatively, avoiding any 
surgery, and after consultation with 

lococcal antibiotics can only be added 
to the treatment to prevent superinfec-
tion [7]. Local therapy consists of regu-
lar dressings of the defects with their 
change; antibacterial ointments can be 
used. Furthermore, intravenous steroid 
injections have been described in pa-
tients where systemic corticosteroids 
have been contraindicated [5]. The use 
of vacuum therapy on the defects had 
a positive effect on tissue perfusion and 
reduced secretion [12]. Hyperbaric oxy-
gen therapy also improved local fin-
dings and accelerated healing [5]. It has 

humoral and cell-mediated immune re-
sponses [5,6]. In any case, PG is often 
 associated with iatrogenic injury, which 
can be a  vaccination, an injection, de-
bridement or a surgery [6].

The average time from a surgery to the 
onset of the first symptoms of PG (febri-
city, pain, ulceration in the wound area) 
is reported to be approx. 6 days. Fever 
and leukocytosis occur in 55% and 43% 
patients with PG, respectively. In case of 
paired organ surgery, disease propaga-
tion is bilateral in 88% [10]. An interest-
ing thing is that neither the nipple-areo- 
la complex (NAC) nor the deeper breast 
parenchyma is affected if breasts are af-
fected [4,7,8]. In our patient, only the 
lower quadrants of the breasts without 
NAC were affected. The most frequently 
affected parts of the body in postopera-
tive PG are the breasts and the abdomen 
[4], with the lower limbs and the torso af-
fected by other forms of PG [5]. Powell 
and Collins described 4 different variants 
of PG – ulcerative, bullous, pustular and 
vegetative [3]. 

The diagnosis of PG is tricky, the dis -
ease is often initially confused and 
treated as a  postoperative infectious 
complication. Therefore, the diagnosis is 
indirect and based on a clinical finding, 
a typical histological finding and a po-
sitive response to corticosteroids. Cul-
ture smears tend to be negative until 
the pustules ulcerate, when secondary 
infectious contamination of the wound 
may occur [5].

The treatment of the disease should 
be conservative while avoiding any 
early surgical intervention. The gene-
ral the rapy mainly includes corticoste-
roid treatment. Other immunosuppres-
sive drugs such as cyclophosphamide, 
aza thioprine or cyclosporine have been 
used in patients with a steroid-resistant 
form of PG [5]. Specific targeted treat-
ment of PG with a recombinant human 
interleukin-1 receptor antagonist ana-
kinra has been used in case of PAPA syn-
drome (pyogenic arthritis, pyoderma 
gangrenosum, acne) [11]. Anti-staphy-

Fig. 3. Gradual demarcation of necrosis on 20th postoperative day.

Fig. 4. Condition after separation of necrosis during conservative therapy 
(42nd postoperative day).
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Conclusion
In addition to bleeding, early complica-
tions of reduction mammoplasty include 
wound healing disorders or the necro-
sis of flaps or breast tissue. The treat-
ment is usually surgical (necrectomy, 
resuture, etc.). However, surgical treat-
ment is contraindicated in case of PG, as 
it may worsen further course of the di-
sease. Although it is a rare complication 
after surgery, it is necessary to be aware 
of it and include it in a broader differen-
tial diagnosis. The diagnosis is indirectly 
based on clinical appearance, a  posi-
tive response to corticosteroid therapy 
and also on any histological findings. In 
addition to early immunosuppressive 
treatment, it is crucial to avoid early sur-
gical intervention in the area of the de-
fect, which can significantly worsen the 
course and extent of the disease, inclu-

Fig. 5. Condition following full healing after 6 months from the operation.
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Summary
Background: Chronic wounds and their problematic healing is a widely discussed topic in all branches of medicine. In recent years, vacuum 
therapy appears to be a very successful non-invasive method supporting the healing of these wounds. The aim of this paper is to demonstrate 
the possibility of utilizing a vacuum system in the orofacial area where other conservative and surgical procedures have failed. Cases: The case 
reports demonstrate the use of vacuum therapy in non-healing postoperative wounds in cancer patients. Conclusion: Vacuum therapy has 
limited use in the orofacial area, but based on our experience, we can conclude that it has a very positive effect on the healing of chronic wounds. 
Thanks to this treatment, it was possible to reduce the frequency of dressings and significantly shorten the length of hospital stay. Despite these 
advantages, however, it is necessary to adhere to the conditions for the application of vacuum treatment.

Key words
negative pressure therapy – chronic wound – orofacial region – squamous cell carcinoma

teria (although there has been no clear 
evidence on reducing the bacterial con-
tamination of the wound so far) [2]. In-
creased infiltration of the wound floor 
by neutrophils when applying negative 
pressure therapy has been reported [3].

The negative pressure system con-
sists of a  vacuum pump, fluid recepta-
cle, drainage tubing, occlusive dressing 
responsible for maintaining the va cuum, 
and the contact dressing itself, usu-
ally made of a polyurethane or polyvi-
nyl alcohol foam, sometimes antisep-
tic gauze. The dressing is applied under 
aseptic condition, the wound must be 
thoroughly cleaned and its vicinity must 
be prepared in a way ensuring that the 
occlusive dressing does not fail. From 
the foam or another contact material, 
a suitable shape is cut out; the size must 
be sufficient to cover the entire wound 

density or texture. The ideal value sup-
porting the formation of the granula-
tion tissue is 125 mmHg [3]. The term mi-
crodeformation describes the reaction 
of the tissues on the microscopic level 
where the mechanical cell deformation 
triggers signalling cascades initiating 
cell migration and proliferation, which 
contributes towards wound healing [4]. 
The tension induced by the vacuum af-
fects the cell cytoskeleton and the differ-
entiation of fibroblasts (preferentially to 
myofibroblasts) and, in effect, produc-
tion of collagen and other components 
of the extracellular matrix [3]. Removal 
of the liquids from the wound leads to 
the reduction of swelling and of capil-
lary compression, thus improving tissue 
perfusion. At the same time, drainage of 
the exudate removes inflammatory cy-
tokines, leukocytes and, possibly, bac-

Introduction
Negative pressure therapy (also known 
as vacuum therapy) is a  non-invasive 
method used for the treatment of non-
healing wounds through the application 
of subatmospheric pressure combined 
with the removal of excessive exu-
date  [1]. The negative pressure causes 
macro- and microdeformations of the 
wound and facilitates the removal of ex-
cess fluids, which, in combination, causes 
the change of the wound environment. 
Macrodeformation is a term used to de-
scribe the reduction of the wound sur-
face arising as a result of the forces act-
ing on the wound surface through the 
foam (or other suitable material) which 
shrinks due to the applied suction [2]. 
Macrodeformation is in fluenced by the 
size of the wound and the type of the 
contact material, especially its specific 
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which resulted in the deve lopment of 
an orostoma. Hence, on Day 24 after the 
surgery, a  wound revision under gen-
eral anesthesia from the origi nal cutane-
ous side was performed. The margins of 
the orostoma were excised and the me-
sial mandibular stump protru ding into 
the wound was resected. The defect was 
then covered with a  flap from the an-
terior belly of the digastric and sterno-

the homozygous form of the Leiden mu-
tation and history of gastroduodenal ul-
ceration. The patient smokes approx. 
15  cigarettes a  day, alcohol consump-
tion is occasional only.

After admission, percutaneous en-
doscopic gastrostomy (PEG) was per-
formed. The following day, he under-
went a radical neck dissection of lymph 
nodes from level I–IV, tooth extraction 
from both the upper and lower jaws and 
tumour excision with mandibular resec-
tion with the interruption of mandibu-
lar continuity. Histological examination 
revealed intact resection margins with-
out marks of angioinvasion or perineu-
ral spread. The surgery itself was without 
complications, with blood loss < 750 mL, 
under an antibiotic cover. After the sur-
gery, the patient was observed at an 
Intensive Care Unit (ICU) and the fol-
lowing day transferred to our Depart-
ment of Oral and Maxillofacial Surgery 
in a  stabilized condition. The wounds 
were treated with Betadine solution and 
sterile dressing was changed daily; in 
the mouth, 3% hydrogen peroxide was 
used. Antibiotic therapy continued. The 
patient rinsed the mouth 3-times a day 
with 0.12% chlorhexidine and was ad-
vised to perform meticulous dental hy-
giene. The nutrition was ori ginally ad-
ministered only via PEG, later also orally; 
everything was consulted with a nutri-
tional therapist. 

On Day 7 after the surgery, a small de-
hiscence developed in the mouth and 
serous liquid started to leak submandib-
ularly between stitches. On the next day, 
the dehiscence was intraorally re-sutured 
and a compression dressing was applied 
externally. However, as the wound de-
hiscence reappeared again and the exu-
dation continued, swabs were taken for 
bacteriological examination. Based on 
the results of cultivation and consul-
tation with the antibiotic centre, Aug-
mentin was replaced with a  combina-
tion of metronidazole and ciprofloxacin. 
Despite this change in antibiotic ther-
apy, the wound dehiscence continued,  

floor. Then, the occlusive dressing is ap-
plied (at least 5 cm around the wound), 
containing a hole in the middle through 
which a suction tube is inserted and the 
joint is sealed. The tubing is connected 
to the vacuum pump through the re-
ceptacle; after turning on the pump, the 
foam contracts [5].

The most common applications for 
vacuum therapy include treatment of 
dehisced wounds, skin-loss injuries, 
burns, ulceration, or, sometimes, cover-
ing dermo-epidermal grafts. Contrain-
dications of the application of vacuum 
therapy can be divided into absolute 
and relative. Absolute contraindications 
include the presence of a tumour or ne-
crotic tissue on the wound floor and ac-
tive bleeding. Relative contraindica-
tions include untreated osteomyelitis, 
the presence of the neurovascular bun-
dle or a parenchymatic/hollow organ on 
the wound floor, conditions with a high 
risk of bleeding and patient’s non-com-
pliance [3].

Although negative pressure ther-
apy has been used in the treatment of 
wounds in the orofacial region relatively 
rarely so far, it can be used in certain 
conditions, such as in the treatment of 
inflammations in the vicinity of the jaws. 
It could also significantly contribute to-
wards healing acceleration and towards 
the improvement of the quality of life of 
patients with extensive defects of the 
soft tissues in the orofacial region [6].

In this paper, we would like to pre-
sent two cases of oncological patients 
in whom negative pressure therapy was 
successfully used. 

Case reports
Patient 1
A  65-year-old male with spinocellular 
carcinoma T3N2bM0 (T – primary tumor, 
N – regional lymph nodes, M – metasta-
sis) in the retromolar region of the right 
lower jaw was admitted to our depart-
ment for planned surgery in October 
2019. His comorbidities included lower 
extremity arterial disease, hypertension, 

Fig. 1. Non-healing wound in right 
submandibular region of 1st patient 
before starting vacuum therapy.

Fig. 3. Significant size reduction of the 
wound in 1st patient after 10 days of 
vacuum therapy.

Fig. 2. Demonstration of functional 
vacuum therapy in 1st patient.
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ing creatinine levels. On Day 20, the pa-
tient was transferred to the ICU as a re-
sult of acute renal failure; at about the 
same time, the wound in the oral ca vity 
began to close. During his stay at ICU, 
the external application of Hyiodine gel 
was combined with intraoral Actimaris 
gel application. 

post-radiation hypothyreosis, chronic 
obstructive pulmonary disease and 
neuro pathy of lower extremities. The pa-
tient does not drink alcohol and smokes 
3 cigarettes a day. He was admitted to 
the Department of Maxillofacial Surgery 
due to a left-sided osteoradionecrosis of 
the lower jaw for elective necrectomy 
and lower jaw resection with interrup-
tion of mandibular continuity. 

Under general anaesthesia and anti-
biotic cover, the excision of the left-
sided submandibular extraoral fistula, 
extraction of teeth 21–12 and, subse-
quently, left-sided mandibular resection 
with continuity interruption in the ex-
tent of −34567. The bone stumps were 
cleaned to the macroscopically healthy 
bone and fixed to the surrounding tissue. 
The soft tissues were hermetically su-
tured in layers. Samples for histopatho-
logical and bacteriological examina-
tions were collected during the surgery. 
The surgery was without complications. 
A nasogastric tube was introduced after 
the surgery and the patient was (repeat-
edly over the next few weeks) examined 
by a nutritional therapist. 

Since Day 1 after the surgery, the 
patient kept rinsing his mouth with 
0.12% solution of chlorhexidine 3-times 
a  day, the wounds were locally dis-
infected during everyday dressing 
changes and ATB treatment (Augmen-
tin) continued. Despite this, an intraoral 
dehiscence appeared on Day 3, followed 
by a leak of serosanguinolent fluid. After 
consulting the antibiotics centre, cipro-
floxacin was added into the medication 
on Day 4. On Day 5, however, even ex-
traoral wound disintegration occurred; 
2  days later, the dehiscence size was 
4 × 2 cm and communicated to the oral 
cavity. A swab for further bacteriological 
examination was taken, the frequency of 
dressing changes with debridement was 
increased to twice a day.

Following another consultation with 
the ATB centre, vancomycin was added 
into the therapy; 5 days later, however, 
it had to be discontinued due to increas-

cleidomastoid muscles and soft tissues 
were sutured in layers. The tissue sam-
ples for both bacteriological and histo-
logical examinations were taken.

On Day 3 after the second surgery, 
the wound began to disintegrate again, 
forming a dehiscence of approx. 3.5 cm 
with a  mucous exudate; the wound, 
however, did not communicate to the 
oral cavity any more (Fig. 1). Following 
another consultation with the antibio tic 
centre, another medication change was 
made. The wound was externally bathed 
with Actimaris solution followed by the 
application of Actimaris gel; 3% hydro-
gen peroxide and 0.12% chlorhexidine 
were used for rinsing and bathing the 
wound from the side of the oral cavity. 
The wound floor began slowly to gran-
ulate. At that time, we decided to apply 
vacuum therapy with a  2-day inter-
val of dressing change. As our depart-
ment does not possess a  suitable va c-
uum pump, a Redon drain was used for 
achieving negative pressure (Fig. 2). 

After 10 days of negative pressure 
therapy, the wound was significantly 
smaller and the patient was discharged 
from the hospital with instructions to 
continue local treatment with Actima-
ris solution and gel (Fig. 3). Within one 
month, the wound fully healed. After 
this healing, the patient underwent ad-
juvant cancer therapy. The follow-up 
in November 2020 (i.e., approx. 1 year 
after the primary surgery) did not re-
veal any clinical signs of recurrence of 
the tumour. 

Patient 2
A 57-year-old male patient was treated 
at the ENT Department with a quadruple 
malignancy in the region of the oral ca-
vity and oropharynx. In October 2017, he 
underwent excision of the spinocellular 
carcinoma from the oral floor and ton-
sillolingual sulcus (left-sided) with a ra-
dical neck dissection on the same side 
followed by adjuvant radiotherapy that 
was completed in February 2018. The 
personal history included hypertension, 

Fig. 4. Wound in the left 
submandibular region of 1st patient 
before starting vacuum therapy; 
relatively extensive dehiscence is 
visible.

Fig. 6. Significant size reduction of the 
wound in 2nd patient after 8 days of 
vacuum therapy.

Fig. 5. Demonstration of vacuum 
therapy in 2nd patient.



NEGATIVE PRESSURE THERAPY IN THE OROFACIAL REGION IN ONCOLOGICAL PATIENTS

Acta Chir Plast 2021; 63(2): 73– 7776

Conclusion
The options for the use of negative pres-
sure therapy in the orofacial region are 
limited and, moreover, debatable in on-
cological patients. Our expe rience, how-
ever, indicates a very positive influen ce 
of such therapy on the healing of 
chronic wounds, despite the fact that 
our experience is based on the use of 
an improvised vacuum therapy solution 
(in the Czech Republic, negative pres-
sure therapy systems Vivano®Tec, PICO® 
or AVELLE® are available on the market).

A complex approach towards the pa-
tients with chronic wounds in the area of 
head and neck is necessary and suitable 
nutrition should not be underestimated 
as such patients often suffer from malig-
nant tumours or extensive inflammatory 
processes and their organisms are often 
exhausted by both the disease itself 
and its therapy. Healing is often proble-
matic in such patients, often nega tively 
in fluenced by radiotherapy and hence, 
even a notable reduction of the wound 
can be considered as success in these 
cases. 
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Summary
Background: The Department of Plastic Surgery and Burns Treatment was established as a  part of the newly created 2nd Department of 
Surgery of Charles University, Medical Faculty and the University Hospital in Hradec Králové in 1985. Through modest beginnings, activities 
of the Department expanded up to full coverage of specialized care in plastic surgery within the region with almost one million inhabitants.  
Aim: In this article, the most important events of several historical phases related to almost four decades are described. The aspects of medical personnel, 
technological and space equipment are especially emphasized. The Department has always been working on the principles of interdisciplinary co-
operation within the department itself and other departments within the hospital as well. Over the past 35 years, the Department of Plastic Surgery 
and Burns Treatment has been firmly entrenched in the spectrum of specialized activities of the University Hospital in Hradec Králové. 
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sician in the specialized Institute of Plas-
tic and Reconstructive Hand Surgery in 
Vysoké nad Jizerou on the recommenda-
tion of Prof. Karfík. His successor in pro-
viding care in the field of plastic surgery 
at the Department of Surgery became  
Maj. Dr Ľudovít Pintér, also a member of 
KVCH VLA JEP. He became a clinical ordi-
nary for plastic surgery in 1982.

The historical context of 
the establishment of the 
Department of Plastic Surgery 
and Burns Treatment
During the 1970s and early 1980s, the 
dynamic development of individual sur-
gical specialties and the related con-
struction of a new surgical pavilion con-
tributed to the preparations for the 
division of the existing Department of 
General Surgery. The three new units 
were intended to provide medical-pre-
ventive care, teaching, and research 
in individual fields according to their 
speciali zations. A modern pavilion was 

ment of Surgery of the then Regional In-
stitute of National Health and the Uni-
versity Hospital  of the Medical Faculty 
of Charles University was provided by 
Dr Karel Dlabal, ori ginally a  member 
of the Department of Military Surgery 
(KVCH) of the Purkinje Military Medi-
cal Academy (VLA JEP). He was trained 
at the Department of Plastic surgery by 
the academician Burian in Prague in the 
years 1964–1967. From 1967, he served 
as a clinical ordinary and a regional or-
dinary for plastic surgery of the East Bo-
hemian region. Plastic surgery patients 
were hospitalized mainly at the ward 
in Nechanice hospital, where every-
one commuted daily by a special hospi-
tal line. Dr Dlabal often performed sur-
geries in almost all district hospitals in 
the region as well. Over 13 years, he per-
formed several thousands of operations. 
Professionally, he was predominantly 
interested in hand surgery, and he be-
came a top expert in this field. In 1980, 
Dr Dlabal was appointed the chief phy-

Introduction
The development of plastic surgery and 
burns treatment is relatively well do-
cumented in the Czech Republic; how-
ever, predominantly in close connection 
with the two most significant and lead-
ing units – the Departments of Plastic 
Surgery in Prague [1–5] and Brno [6–9]. 
Activities of other institutions are only 
rarely mentioned [10–14], even though 
they undoubtedly belong to the mo-
saic of specialized care in plastic sur-
gery. Together, they create a  network 
en suring medical and preventive care in 
the field of plastic surgery in our coun-
try. We would like to contribute to the 
mosaic with this article written on the 
occasion of the 35th anniversary of our 
Department’s establishment.

Plastic surgery at the 
University Hospital Hradec 
Králové before 1985
Specialized medical-preventive care in 
the field of plastic surgery at the Depart-
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of the so-called flap surgeries. We also 
performed corrections of cosmetic de-
fects to some extent. The principles of 
comprehensive continuous care of burn 
patients were implemented in the field 
of burns treatment. The application of 
the early necrectomy method and tem-
porary biological skin covers was intro-
duced. Moreover, a  permanent anes-
thesiologist joined our Department. We 
have closely co-operated with the Tis-
sue Bank, Department of Metabolic Care 
and Gerontology, Institute of Microbio-
logy and some others; thus, a functional 
interdisciplinary burns team has been 
established. The spectrum and num-
bers of patients gradually expanded. In 
the late 1980s and early 1990s, our De-
partment served as a  regional burns 
unit of the then East Bohemian Region. 
The department physicians were also 
involved in teaching, publishing activ-
ities and scientific research. Two physi-
cians defended their dissertation theses  
(Dr Pintér in 1991, Dr Klein in 1994). Du-
ring this phase, Dr Vosmík left our De-
partment and joined the Department of 
Plastic Surgery in Prague – Vinohrady on 
1 September 1988. Dr Martin Šorma be-
came a member of our Department on 
1 January 1990.

The 1995–1998 phase
It was by far the most difficult and chal-
lenging phase in the history of the De-
partment. After the November Revo-
lution in 1989, fundamental political, 
economic, and societal changes took 

we obtained the first roller dermatome, 
we really celebrated the occasion. Over 
time, however, we managed to supple-
ment the operating instruments and ex-
pand the instrumentation with an elec-
trodermatome, Watson’s knives, etc. For 
training purposes, we were able to ob-
tain an operating microscope used in the 
vivarium of the VLA JEP. Since 1993, we 
had an opportunity to use a special air-
fluidized bed for the treatment of burns. 
We had blocked two surgical days for 
operations under general anaesthesia 
during the week, operations under local 
anaesthesia took place in the remain-
ing days, and outpatient activities were 
concentrated to one day (Friday). The “as 
we go” general schooling of nurses and 
their training in the spe cialized treat-
ment and nursing care of especially 
burn patients, patients after transplanta-
tions, flap surgeries etc., formed an inte-
gral part of building the ward. It should 
be noted that all nurses and other me-
dical personnel of the ward welcomed 
such activities with interest and ac-
tively embraced the possibility of deep-
ening their knowledge and skills. Since 
the beginning, the Department has pro-
vided medical and preventive care in 
a wide range of its specialization – sur-
gical treatment of skin tumours, hand 
and face traumas, some congenital de-
formities, and reconstruction of defects 
provided for other surgical departments 
within the UH, especially in co-opera-
tion with trauma surgeons. We started to 
conduct operations using various types 

opened on 1 June 1985, and three newly 
established departments began their 
operations. The 2nd Department of Sur-
gery (head: Col. Prof. Dr B. Konečný, CSc.) 
focused on general surgery, trauma and 
plastic surgery and treatment of burns. 
The department also became the clinical 
basis of KVCH VLA JEP. The Department 
of Plastic Surgery and Burns Treatment 
was opened on 1 September 1985.

The 1985–1994 phase
The ward consisted of nine triple and 
three single rooms, all with their own 
bathroom. The Department could use 
18 beds, burn patients usually occupied 
single rooms. The operating-and-dress-
ing tract with two operating rooms and 
a dressing room formed an integral part 
of the Department. There was also a spa-
cious room intended for rehabilitation 
exercises. Three physicians in pre-certifi-
cation training in plastic surgery worked 
at the Department at that time: Dr Jiří 
Vosmík, Maj. Dr Leo Klein and Dr Zdeňka 
Talábová. The Senior Assistant and Ordi-
nary for Plastic Surgery – Dr Ľ. Pintér – 
joined the Department on 1 January 
1986 (Tab. 1). The beginnings of our ac-
tivities were really challenging because 
we did not have any unique instrumen-
tation and material equipment, except 
for two Humby skin grafting knives. The 
so-called skin graft meshing procedure 
used for skin transplantation was per-
formed manually; the skin grafts were 
perforated with a scalpel while lying on 
cellophane or plastic foils. Thus, when 

Tab. 1. Chief physicians of the Department of Plastic Surgery and Burns Treatment.  

Name From To Note

senior assistant Ľudovít Pintér, MD, CSc. 1 Jan 1986 28 Feb 1995

senior assistant Assoc. Prof. Leo Klein, MD, CSc. 1 Mar 1995 31 Dec 1998

Zdeňka Talábová, MD 1 Jan 1999 31 Aug 2004 appointed by the management 

Robert Čáp, MD, PhD 1 Sep 2004 31 Mar 2008 appointed by the management

head Assoc. Prof. Leo Klein, MD, CSc. 1 Apr 2008 31 Aug 2014

head Aleš Fibír, MD, PhD 1 Sep 2014 until now
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more, Dr Pavel Horyna joined the team 
on 1 September 2005.

On 1 September 2004, Lt. Col. Dr Čáp, 
PhD was appointed the chief by the 
management of the Department. The 
team launched the first clinical microsur-
geries. Dr Čáp also performed the first 
successful replantation of a thumb. To-
gether with trauma surgeons and other 
specialists, the team co-operated in the 
reconstruction phases of the trauma or 
cancer treatment using free flap trans-
fers by the microsurgery techniques.

The 2008–2014 phase
On 1 April 2008, Assoc. Prof. Klein returned 
to his alma mater (Fig. 1). The Department 
continued to perform all its tasks in medi-
cal care, teaching and scien tific activities. 
The co-operation with the 3rd Internal De-
partment of Metabolic Care and Geron-
tology in treating non-healing wounds 
and chronic defects continued. We ex-
panded the application of the vacuum 
assisted therapy method and broadened 
the interdisciplinary co-operation within 
the UH. We managed to increase the 
number of physicians and even recruited 
one nurse for the operating theatre sec-
tion. In co-operation with the UH man-
agement, an operating system focused 
on cosmetic surgery of self-paying pa-
tients was  created. Assoc. Prof. Klein was 
appointed the supervisor of the theses of 
three successful PhD graduates (Dr Čáp,  
Dr Klosová, Dr Fibír). Furthermore, in 2012, 
we organized the 17th Annual Czech-Slo-
vak Conference on Burns Medicine.

The personnel aspect of the Depart-
ment continued to be subjected to 
a  continuous generational change. On 
30  April 2009, after passing his attes-
tation exam, Dr Horyna left for the De-
partment of Plastic Surgery in Prague-
Vinohrady. On the contrary, Dr Lucie 
Hasenöhrlová and Dr Igor Slaninka 
started to work at the Department on 
1 September 2009. On 1 October 2013, 
Capt. Dr Adam Bajus, a member of the 
Central Military Hospital in Prague, 
started his long-term training (until 

search also continued, and its results 
formed the basis of successful habili-
tation (Dr Klein 1998). Moreover, after 
getting real experience with activities 
in the private sector, Dr Talábová asked 
the UH mana gement if she could return 
and join the team, once again, on 1 June 
1996. Therefore, the Department em-
ployed four physicians (two certified and 
two physicians preparing for their certifi-
cations). The Department, thus, success-
fully overcame a critical period of a year 
and a half, despite the initially expressed 
fears (even on the part of the manage-
ment) that the Department would pro-
bably cease to exist.

The 1999–2007 phase
Brig. Gen. Assoc. Prof. Klein has temporar-
ily left the Department, on 1 January 1999, 
and was sent on a  mission abroad. In 
1999–2002, he served as Medical  Advisor 
to the Supreme Commander, and Chief 
of the Medical Department of  NATO Su-
preme Headquarters Allied Po wers in 
Europe (SHAPE). When the fo reign mis-
sion was concluded, he held the position 
of Surgeon General of the Czech Armed 
Forces. After leaving for the reserve, in 
2004–2008, he was appointed the Head 
of the Department of Burns Medicine of 
the 3rd Medical Faculty, Charles Univer-
sity and the UH Královské Vinohrady in  
Prague.

The management of the Department 
was entrusted to Dr Talábová, who con-
tinued to ensure its smooth running. In 
co-operation with pediatric surgeons, 
the range of operations in treating spe-
cific congenital deformities were ex-
panded. The attention also focused 
on cosmetic surgeries. Lt. Dr Robert 
Čáp joined the team, and Dr Talábová 
 created conditions for his training and 
launching microsurgeries by him. Micro-
surgical instruments and a  new ope-
rating microscope were purchased. The 
team began to perform surgeries and 
research in the sentinel node in malig-
nant melanoma. Dr Janeček left for pri-
vate practice on 30 April, 2005. Further-

place in the country, which, of course, af-
fected the health care, too. Since 1990, 
there was, once again, only one Depart-
ment of Surgery under the leadership 
of Assoc. Prof. Dr J. Bedrna, CSc. The De-
partment was created by merging the 
two previous units. The general enthu-
siasm and pursuit of free enterprise, 
which manifested in many spheres in the 
early 1990s, along with a change in so-
cietal values, encouraged physicians and 
other professionals, who had worked 
until then in a  unified centrally man-
aged healthcare system, to start pro-
viding their services in a way based on 
other principles. The field of plastic sur-
gery was particularly affected by these 
changes significantly, and the changes 
also influenced our Department. On 
1 March 1995, Dr Pintér, Dr Talábová and 
Dr Šorma left the Department for the pri-
vate sphere and joined the newly estab-
lished facility of the First Private Surgical 
Centre (SANUS) in Hradec Králové. Along 
with them, several experienced nurses 
left the ward and the operating theatre 
part of the Department. Thus, only one 
certified plastic surgeon, Lt. Col. Dr Klein 
remained at the Department. Never-
theless, surgeries, outpatient activities, 
teaching and scientific work continued 
to a certain level. The Department’s daily 
operation was enabled only thanks to 
a maximal effort and personal commit-
ment, regardless of the time and energy 
spent. For example, non-acute medical 
counselling at other departments were 
carried out on the weekends. The out-
patient clinic operated even after of-
ficial working hours, after the student 
lectures, etc. In 1995, young physicians 
Maj. Dr František Hošek (1 January) and 
Dr Vladimír Janeček (1 May) joined the 
team. The operation team stabilized, 
and the Department fully provided spe-
cialized care in the region covered by 
the UH. We also found the time for ad-
ditional professional activities, as we or-
ganized scientific conferences of burns 
medicine with international partici-
pation in 1995 and 1997. Scientific re-
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the arrival of the youngest physician  
Dr Jan Jaroš on 1 June 2020, this natu-
ral and permanent cycle has, within this 
phase, concluded.

Conclusion
Over the past 35 years, the Department 
of Plastic Surgery and Burns Treatment 
of the Department of Surgery in Hradec 
Králové has been firmly entrenched in 
the spectrum of specialized activities of 
the UH. It provides full-scale medical care 
in the given field. Since its beginning, the 
Department has relied on the principles 
of interdisciplinary and interdepartmen-
tal co-operation because physicians – 
members of three ministries, namely the 
Ministry of Health (UH), the Ministry of 
Youth, Education and Sports (LFUK), and 
the Ministry of Defence (Faculty of Mili-
tary Health Sciences of the University of 
Defence, formerly VLA JEP) – have been 
working at our Department (and at the 
Department of Surgery as well). Incorpo-
rating a specialized department into the 
framework of a multidisciplinary clinic of 
surgery provides opportunities for mu-
tual contacts and professional progress 
as well as for the development of direct 
and immediately accessible co-opera-
tion. This fact undoubtedly represents 
a significant benefit for patients, teach-
ing, and research. Moreover, this aspect 
is also of great importance for the edu-
cation of young physicians in the con-
ditions of the current super-specialized 
medicine.

Disclosure: There is no conflict of interest to declare.
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ČESKÉ SOUHRNY
Dlouhodobé výsledky morbidity donorského místa po rekonstrukci palce twisted-toe technikou
T. Kempný, O. Košková, K. Urbášek, M. Zvonař, K. Kolářová, B. Lipový, M. Knoz, J. Holoubek
Úvod: Traumatická ztráta palce ruky je vážné zranění ovlivňující schopnost pacienta pracovat a účastnit se každodenních činností. Hlavním 
cílem plastického chirurga je obnovit úchop ruky, často mikrochirurgickými metodami. Pacienti by však měli být informováni o všech následcích 
odběru tkáně. Cílem studie bylo posoudit dopad na došlap donorské nohy a na chůzi u pacientů, kteří podstoupili rekonstrukci palce ruky 
technikou twisted-toe modifikovanou Kempným. Materiál a metody: Studie se zúčastnilo 12 pacientů: všichni utrpěli ztrátu palce ruky mezi 
lety 2003 a 2011 a pro rekonstrukci byla použita technika twisted-toe. Byly hodnoceny změny v rozložení tlaku na chodidla a zatížení kloubů 
dolních končetin. Výsledky: Rozdíly mezi celkovým maximálním plantárním tlakem, integrálem tlakového času, kontaktní plochou a maximální 
silou mezi postiženou a neovlivněnou nohou byly statisticky významné (p ≤ 0,1). Nebyly pozorovány žádné významné rozdíly parametrů časové 
chůze mezi postiženou a nepostiženou končetinou; byly však zjištěny statisticky významné rozdíly v kinetických parametrech a momentech 
předního kotníku a kolene. Závěr: Funkčnost donorské končetiny a anatomické postižení byly hodnoceny pomocí pedobarografických systémů 
a 3D analýzy chůze. Nejvýznamnější nálezy byly zaznamenány v rozdílné distribuci plantárního tlaku (zvýšený tlak v I., IV. a V. metatarzální oblasti) 
a přetížení mediálního kompartmentu kolenního kloubu. Proto by pro pacienty po rekonstrukci palce technikou twisted-toe mohlo být jako 
prevence osteoartrózy prospěšné nošení individuálně přizpůsobených vložek do bot.

Supraklavikulární ostrůvkový lalok v rekonstrukci hlavy a krku
B. Şahin, M. Ulusan, B. Başaran, S. Güneş, E. Oymak, S. Genç
Úvod: Ablativní chirurgická resekce má zásadní význam pro dosažení lepších onkologických výsledků u pacientů s karcinomem hlavy a krku. 
Radikální chirurgická resekce však vytváří požadavek na komplexní rekonstrukci jednotlivých anatomických struktur. Mikrovaskulární volné 
laloky byly doporučeny jako zlatý léčebný standard pro rekonstrukci hlavy a krku po definitivní onkologické operaci. Supraklavikulární ostrůvkový 
lalok (SCAIF) je tenký a spolehlivý fasciokutánní stopkovaný lalok, který se snadno a rychle preparuje. Materiál a metody: Do této studie bylo 
zahrnuto celkem 19 pacientů, kteří podstoupili rekonstrukci hlavy a krku pomocí SCAIF. SCAIF byl použit k rekonstrukci onkologického defektu 
u 17 pacientů, u 1 pacienta k rekonstrukci kožního defektu dolní poloviny obličeje po radioterapii a u 1 pacienta k uzávěru otevřené rány (poranění 
výbuchem). Výsledky: U žádného pacienta nedošlo k závažné komplikaci při ani po operaci. SCAIF byl úspěšně použit u 18 z 19 pacientů pro 
rekonstrukční chirurgii hlavy a krku. Částečná nekróza kůže byla detekována pouze u 1 pacienta (5,3 %), zatímco k úplnému selhání laloku 
nedošlo v žádném případě. Částečná nekróza kůže byla pozorována v rozsahu 1,5 cm od distálního okraje laloku a byla ošetřena konzervativně 
lokální péčí o ránu. Dehiscence rány v donorské oblasti laloku se neobjevila u žádného pacienta. Závěr: SCAIF představuje dobrou alternativu 
k volným lalokům, přičemž poskytuje téměř ekvivalentní funkční výsledky a vyžaduje méně operačního času a chirurgického úsilí.

Volný lalok tensor fasciae latae
R. Sathyamurthy, K. N. Manjunath, V. P. Waiker, S. Shanthakumar, M. Kumaraswamy
Úvod: Laloky jsou podstatou rekonstrukční chirurgie. Schopnost tyto laloky úspěšně navrhnout, provést a zahojit je specialitou plastické chirurgie. 
Volba laloku se řídí hlavně typem vady. Při rozhodování však hrají roli určité faktory, jako je proveditelnost, doba trvání operace a stav pacienta. 
Primární typ volného laloku (svalového nebo fasciokutánního) je určen defektem nebo charakterem rány. Volba laloku také závisí na různých 
faktorech, jako je požadovaná délka stopky laloku, snadnost odběru a morbidita donorského místa. Tensor fascia lata flap (TFL) je myokutánní 
lalok, který obsahuje kromě svalu další komponenty. Materiál a metody: Do studie byli zahrnuti pacienti přijatí do terciární nemocniční péče 
s diagnostikovaným kompozitním tkáňovým defektem v kterékoli oblasti lidského těla v intervalu od listopadu 2016 do listopadu 2018. Pacienti 
ve studii podstoupili rekonstrukci volným TFL lalokem. Byla analyzována délka trvání odběru laloku, anatomická lokalizace stopky, hojení laloku 
a potřeba sekundárních chirurgických výkonů. Výsledky: Celkem 14 pacientů podstoupilo rekonstrukci pomocí volného TFL laloku. Anatomická 
pozice defektů byla nejčastěji na dolních končetinách – 8 případů (58 %), následovaly horní končetiny a hlava a krk (3 případy po 21 %). Průměrná 
doba odběru laloku byla 62,07 min (rozmezí 45–80 min). Pozice vstupu stopky do laloku byla průměrně 8,7 cm od spina iliaca anterior superior. 
Ze 14 laloků bylo 10 (71 %) laloků zcela úspěšných a u 4 (29 %) laloků se vyskytla parciální ztráta. Závěr: Doba odběru volného TFL laloku je ve 
srovnání s jinými laloky velmi krátká, a proto je lalokem volby u pacientů, kteří jsou v kritickém stavu a netolerují dlouhodobou celkovou anestézii.
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Přítomnost cirkulujících nádorových buněk u pacientky s mnohočetnými invazivními 
bazocelulárními karcinomy – kazuistika
K. Kiss, I. Kiss, K. Kolostová, E. Pospíšilová, M. Široká, A. Fibír
Úvod: Bazocelulární karcinom (BCC) je celosvětově nejčastějším karcinomem kůže, jeho metastatické šíření je však extrémně vzácné. Případ: 
Prezentujeme případ pokročilého BCC s rychlým růstem nových nádorových lézí u pacienta, u kterého byl později diagnostikován Gorlinův 
syndrom. Vzhledem k pokročilému stadiu onemocnění byl pacient vyšetřován na cirkulující nádorové buňky (CTC), které se používají jako 
prognostický marker u některých metastatických malignit. Doposud nebyly nalezeny žádné studie, které by mohly posoudit BCC a přítomnost 
CTC v  periferní krvi. CTC byly získány po každé chirurgické excizi a  během systémové onkologické terapie z  periferní žilní krve metodou 
izolace podle velikosti (Metacell®) a kultivovány in vitro po dobu 7 dnů. CTC byly zmnoženy separací podle velikosti a zkoumány pomocí vitální 
fluorescenční mikroskopie. Bylo poskytnuto cytomorfologické srovnání CTC s buňkami z nádorových lézí. V průběhu léčby se počet CTC v krvi 
snížil po chirurgickém odstranění nádorové hmoty, ale nakonec bylo dosaženo trvalého a přetrvávajícího snížení CTC při léčbě inhibitorem dráhy 
hedgehog. Závěr: Detekce CTC v tomto případě ukazuje na systémové chování nemoci. 

Pyoderma gangrenosum – vzácná komplikace redukční mammoplastiky – kazuistika
M. Široká, K. Kiss, A. Fibír
Úvod: Pyoderma gangrenosum (PG) je vzácné neinfekční zánětlivé onemocnění neznámé etiologie, které postihuje kůži i sliznice. Výskyt pyoderma 
gangrenosum po redukční mammoplastice je velmi vzácná komplikace, která na první pohled vypadá jako infekční komplikace, ve skutečnosti se 
ale jedná o zánětlivé onemocnění. Případ: V této kazuistice popisujeme vzácnou pooperpační komplikaci – pyoderma gangrenosum a její léčbu 
u naší pacientky, která podstoupila redukční mammoplastiku. Závěr: Včasné rozpoznání této komplikace je pro vyléčení pacienta zcela zásadní, 
protože primární chirurgická léčba vede ke zhoršení průběhu a je zde tedy kontraindikována. Pyoderma gangrenosum musí být primárně léčeno 
konzervativně kortikoidy.

Podtlaková léčba a její využití v orofaciální oblasti u onkologických pacientů – dvě kazuistiky
J. Belobradová, O. Res, J. Stránský, Z. Čermáková, T. Blažek, P. Hurník, J. Štembírek
Úvod: Chronické rány a jejich problematické hojení jsou široce diskutovaným tématem ve všech odvětvích medicíny. V posledních letech se 
terapie podtlakem jeví jako velice úspěšná neinvazivní metoda podporující hojení těchto ran. Cílem práce je ukázat možnosti využití podtlakového 
systému v orofaciální oblasti, kdy ostatní konzervativní i chirurgické postupy selhaly. Případy: Kazuistiky ukazují využití podtlakové terapie na 
nehojících se pooperačních ranách u onkologických pacientů. Závěr: Možnosti využití podtlakové léčby v orofaciální oblasti jsou jen omezené, 
nicméně naše zkušenosti svědčí o velmi pozitivním vlivu na hojení chronických ran. Díky této léčbě bylo možno omezit četnost převazů a značně 
zkrátit dobu hospitalizace. I tak je ovšem nutno dodržovat podmínky aplikace podtlaku. 

Třicet pět let Oddělení plastické chirurgie a léčby popálenin FN Hradec Králové
L. Klein
Oddělení plastické chirurgie a léčby popálenin bylo založeno jako součást nově vytvořené II. chirurgické kliniky LF UK a FN Hradec Králové v roce 
1985. Přes skromné začátky postupně rozvíjelo činnost v daném oboru a plně pokrývalo potřeby svého regionu s téměř 1 mil. obyvatel. V článku 
jsou zaznamenány nejdůležitější momenty v jednotlivých etapách vývoje zasahujícího do čtyř dekád. Důraz je položen na personální aspekty, 
technické a prostorové vybavení pracoviště. Oddělení vždy pracovalo na principu mezioborové spolupráce v rámci kliniky i dalších oborů FN. 
Za 35 let se oddělení pevně etablovalo do spektra specializovaných činností a plně pokrývá potřeby odborné péče poskytované ve FN Hradec 
Králové. 
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New antibacterial  
nanotechnological  
solution for wound  
care management

The StopBac STERILE range is a modern, antibacterial dressing designed for wound care. 
StopBac is produced by Grade Medical, a leading Czech manufacturer of innovative medical 
devices for wound treatment, and was invented in collaboration with Czech well-known plastic 
surgeons. 

Thanks to unique manufacturing process and the use of nanotechnology based on silver 
cations, it provides an exceptionally powerful antimicrobial effect preventing wound 
contamination and reducing infection-related complications. This technology means that 
StopBac forms an ideal preventive barrier-type protection for surgical wounds against 
complications during the healing process. Therefore, StopBac is a great solution for covering 
wounds after plastic surgeries. 

The bearer of the antibacterial effect are silver cations, which cause the cell death of bacteria, 
which is synergistically supported by the sol itself. As a result, StopBac helps shorten the period 
of hospitalisation, reducing the amount of antibiotics and analgesics used, and reduces the 
number of times the wound needs to be redressed. It is thus a cost-effective way of healing 
postoperative wounds, which prevents a manifold increase in treatment costs and the 
devastating impact of infection on the patient‘s health, contributes to the faster and more 
effective healing of wounds and saves time for medical staff. All this at better prices than 
expensive foreign materials. 

The exceptional effectiveness of StopBac dressings has been proven based on painstaking 
development and testing in Czech university hospitals. The excellent results of StopBac in 
wound care management were subsequently published in many magazines including EWMA. 

Excellent price-performance ratio and effectiveness of StopBac has been proved multiple 
times in high-ranking studies, e. g. StopBac – a new silver dressing in surgical wounds led by 
Ass. Prof. Martin Oliverius, MD, PhD (University Hospital Kralovske Vinohrady) published at 
International Wound Journal or Silver-based antimicrobial dressing in the prevention of 
surgical site infection led by Jan Stryja, MD (Salvatella, Hospital Podlesi).

StopBac dressings are recommended by leading clinics at university hospitals that use these 
products on a daily basis.




