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Abstract: Pressure ulcers appear in very ill patients and in states of prolon-
ged immobilization. They are quite frequent in intensive care units and in paraplegic in-
dividuals. The expenses for their sanation are huge, due to the complicity of the long-
lasting treatment.

Shallow and superficial pressure ulcers are treated conservatively. Deep ones,
with expressive underlying bone prominence in which no regression is on-going, are
better to be treated operatively, if possible. Thus the hospitalisation period and the need
for frequent dressings are shortened, preventing enormous scars (sanatio per secundam
intentionem of the wound) and the risk of subsequent infection. What is also important
for the treatment of the prime disease is that the patient can rehabilitate earlier.

There are many methods of excision of the ulcer, ablation of the bone promi-
nence and coverage of the defect with different types of flaps afterwards. Although
muscle flaps can be utilized, we assume that their use additionally influences the gene-
ral condition of the patient (malnutrition and anaemia always co-exist). Thus we find
our way of treatment less traumatising and better, if pliable, for decubital ulcers.

The objective of the study was to evaluate the clinical results after an operative
treatment of deep decubital ulcers (I11 and 1V grade) with local dermal flaps and to pro-
mote the method of their closure.

We paid special attention to ablation of the bone prominence. We used local
pivotal adipose-cutaneous flaps in order to cover the cleansed tissue defect. The types of
flaps employed were unilateral and bilateral rotation flaps, transposition and bipedicular
flaps.
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Our series covered 23 patients who were operated on in the last 10 years, of
whom 16 (69.6%) had a spinal cord injury (paraplegic). Pressure ulcers in the sacral
region dominated with 12 cases (52.2%). The operative techniques that we used were as
follows: unilateral rotation flaps (in 7 patients), bilateral rotation flap (in 1 patient), tran-
sposition flaps (in 10 patients), bipedicular flaps (in 2 patients), free skin Thiersch auto-
transplant (in 2 patients) and direct closure of the defect (in 1 patient).

The results advocate the justification of these ways of treatment of pressure
ulcers, with few early and late complications.

Key words: pressure ulcer, operation, flaps.

Introduction

Pressure ulcer (Decubitus Ulcer) is an area of ulceration and skin (tis-
sue) necrosis, which mainly appears over bony prominences being under tempo-
rary and prolonged unrelieved excessive pressure. [5] Patients who cannot avoid
long-lasting uninterrupted pressure over their bony prominences may develop it.
This group of patients typically includes elderly individuals, neurologically im-
paired, acutely hospitalized, bedridden and wheelchair-ridden individuals, un-
conscious, burned patients, etc. Regarding their immobility, they cannot protect
themselves from long-lasting overpressure, unless medical staff (or other trai-
ned persons) perform that for them. [2] Among patients who are neurologically
impaired, pressure sores occur with an annual incidence of 5-8%, with a life-
time risk estimated at 25-85%. Moreover, pressure sores are listed as the direct
cause of death in 7-8% of all paraplegics. [1, 8]

Many factors are responsible for the development of pressure sores.
However, pressure that leads to ischaemia seems to be the final common path-
way. Namely, pressure exerted on the skin, soft tissue, muscles and bones by
the weight against a surface beneath and other traumatic forces, such as sheer
forces and friction, cause microcirculatory occlusion as the pressure rises above
capillary filling pressure which is approximately 32 mm Hg. Thus, the result is
ischaemia, which leads to inflammation and tissue anoxia. The latter results in
cell death, necrosis and ulceration. Irreversible changes may occur after as little
as 2 hours of uninterrupted pressure. [8]

Muscles are more susceptible to ischaemia and hypoxia than overlying
skin. Thus the necrotic area is usually wider and deeper than it seems on first in-
spection. When the patient is febrile, probably the wound has become infected
and it has collected pus under the skin. By means of a simple incision, it will
drain more than we expect, because the tissue destruction in depth is larger. [4]

Rehabilitation procedures in neurologically impaired patients are post-
poned when pressure ulcers appear.[10] The exhausting and prolonged morbi-
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dity can be fatal as well. With scientific achievements and improvement of
health care organisation that includes a team approach to polytraumatised pa-
tients, the number of surviving individuals with head, spinal cord and orthopae-
dic injuries is greatly enhanced. Sensibility and motility loss of the lower extre-
mity is an important factor that leads to pressure ulcers. The impact of other fac-
tors such are malnutrition, anaemia, hypoproteinaemia, hypovitaminosis, uncon-
trolled motions, frictions, and quality of the bed-sheets cannot be underesti-
mated, implying a multidisciplinary approach to this problem. Despite a variety
of anti-decubital measures and devices such as air-filled beds, low air-loss beds
(Flexicair, KinAir), air-fluidized beds (Clinitron, FluidAir) etc., it is hard to say
that there is a paraplegic patient who has not had a pressure sore at least for a
time. [4, 6, 10]

There are many classification systems for staging pressure ulcers. The
most widely accepted system is that of Shea (modification of National Pressure
Ulcer Advisory Panel). It comprises 4 stages of ulceration, designed to describe
the depth of a pressure sore at the time of examination. Stage | represents intact
skin with signs of impending ulceration. ((Non-blanchable erythema, warmth
and indurations, ischaemic pallor). Stage Il represents a partial-thickness loss of
skin involving the epidermis and possibly dermis (may be presented as a blister
or superficial ulceration). Stage Il represents a full-thickness loss of skin and
subcutaneous tissue, but intact underlying fascia. Stage IV represents an ulcer
that has extended into the muscle, bone, tendon, or joint capsule. Osteomyelitis
and bone destruction may be present. Severe undermining as well as sinus tracts
usually exist. [13]

Swallow pressure ulcers (stage | and 11) are treated conservatively by
use of anti-decubital devices and procedures, ointments, dressings, etc. and rep-
resent the majority of all decubital ulcers (about 75%). The rest of about 25%
comprise deep pressure ulcers (stage Il and 1V) which can be treated both
conservatively and operatively. When the patient’s condition does not allow
operation, conservative treatment followed by frequent debridements, fibrino-
lityc ointments and gels, and a variety of dressings are used. [1] Otherwise, ope-
ration is recommended in order to close the tissue defect with flaps. Thus we
not only shorten the period of hospitalisation and increase the expenses of
frequent dressing that can last for months until closure, but also we enhance and
accelerate rehabilitation.

Our interest in this article is the operative aspects of pressure ulcers in
stage 111 and IV, which almost always require a surgical approach. Conservative
treatment of pressure ulcers regardless of the stadium, is outside our area of
interest.

There are four basic principles of pressure ulcer surgery. They include
(1) excision of the ulcer with the surrounding scar and (2) ostectomy to remove
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the offending pressure point and the infected bone (thus removing the devita-
lized tissue and infection), followed by (3) tissue flap transfer and (4) recon-
struction, that obliterates the dead space and restores the contour by replace-
ment with like, durable and viable tissue.

Davis (1938) was the first to treat the scar of a healed pressure sore
with a tissue flap. [3] After World War 1, because of an increased number of
wounded people (paraplegic patients), the problems became more serious and a
lot of effort has gone into their care. [2] In 1947, Kostrubala and Greeley exci-
sed the bony prominence and added padding to the exposed bone with local
fascia or muscle-fascia flaps. Debridement of a pressure sore that will be recon-
structed is different from debridement of a pressure sore that will be treated
conservatively. A radical necrectomy is performed by placing a methylene blue
and excising the pressure sore circumferentially, removing all granulation tis-
sue, even from the wound base. What has to be avoided during reconstruction,
are sutures under tension as well as the position of suture lines where overpres-
sure is expected. Primary closure of the pressure sore is almost always under
tension and is doomed to fail. It can be used in rare cases of small, but deep
ulcers, thus preoperative assessment is obligatory. [8, 11]

Patients must be meticulously and obligatorily prepared preoperatively,
with nutritional deficiency, anaemia, spasms, and coexisting urinary infection
corrected. [7] Patients must have adequate social resources, including pressure-
release beds, wheelchair mattresses, and a compliant attitude to prevent recur-
rence. Intraoperatively, technical points of pressure sore reconstruction must be
followed stringently to minimize the risk of complications. The postoperative
regimen for the transition from flat bed resting to sitting and from weight-
shifting into and out of the wheelchair in the return to daily living must be strict
and careful. Wound reconstruction can be considered once the bacterial load has
been minimized to fewer than 100,000 organisms to reduce the risk of infec-
tious complications. Furthermore, the patient's social situation and nutritional
status must be optimized (albumin level > 3.5 g/mL) to reduce the risk of an
adverse outcome. Complications include autonomic dysreflexia, osteomyelitis,
pyoarthroses, sepsis, amyloidosis, anaemia, recurrence, urethral fistula, and ma-
lignant transformation. [1, 2, 8, 11]

When major burn patients develop a decubital wound, operation in two
stages is advised. First, a dermo-epidermal skin transplant (Thiersch transplant)
is used to cover the granulated surface. Afterwards, when the general condition
of the patient is improved, the transplant is replaced by a local flap. [9]

The holistic treatment approach to pressure ulcers includes correction of
hypoproteinaemia (serum albumin level > 3.5 g/ml) and anaemia which implies
a high caloric diet, rich in proteins, vitamins and minerals. [4, 12]
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Material and methods

In the past 10 years, in the Plastic and Reconstructive Surgery Clinic
and the Neurosurgery Clinic, 23 patients with decubital ulcers have been opera-
tively treated. Fourteen of them were males. The average age was 35.8 + 8.4
years. All of them presented ulcers at stages Il and IV.

-

Figure 1 — A forty-six year old female, comatose due to brain injury, developed
multiplex back pressure ulcers. The major ulcer in the sacral region is staged as grade
IV (sacral bone obvious in the bottom of the wound bed). Evidence
of initial ulcer over the right shoulder blade. Dermal necrosis in right trochanteric
protuberance (arrow), staged as grade Il ulcer. After the awakening of the patient and
a short preparatory period, the excised defect of the sacral pressure ulcer was properly
padded with bilateral rotation flaps. Other shallow ulcers were cured conservatively

Cauxa 1 — XKena na 46-2o0uwra 603paciti, 60 Koma 3apaou MO304HA HO8ped,
passuaa iogeke oexybuitiaanu paru Ha zp6ooti. I'nasruoii Oexyouit, Koj
€ 80 lipedenolli Ha CAKPAAHATUA pezZuja, e 00 Yeltl8piil CIUAOUYM (CAKpaaHatia
KOCKa 8U0AU8a 80 OHOIIO Ha paraitia). [Ipucyilina e u iloueilina OeKyOuitiaina
pama 80 iipedeaoill Ha OecHailla aouaitika. /lepmaana Hekpo3a 80 iipedeaoill
Ha 0eCHOULO TUPOXAHITUEPUHHO UCTAKHY8arbe, ZPA0UPAH KAKO 8IUOP CltlelieH
Ha Oexybuitiyc (ciipeaxa). I[1o spakarseitio Ha ceecilia U KpAKUoil
ito0zotusuilieaeH epuoo, ce Hailpasu 0eObpuUOMan Ha CaKpatHUOU OeKyOouil,
[O WO CO008EMIHO ce 00.40XCU U UOKPU CO OunailiepasHi pOTUAUUOHU PE3eHKU

The study was retrospective-prospective.

The inclusive criteria for the operating process were conscious patients,
a good general condition, wherein good rehabilitation of patients was expected,
efficient social support for patients, expected postoperative prevention of fur-
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ther pressure ulcers, good nutritional status (serum albumin concentration > 3.5
g/ml), a wound bacterial load less than 100,000 colony units per gram of wound
tissue. The exclusive criteria were coexisting urinary infections, diabetes melli-
tus, quadriplegia, hyperpyrexia, sepsis, concomitant injuries and diseases that
interfered with the operation. Younger patients have advantages for the
operation.

Data received are summarised in the following table:

Table 1 - TaGena 1

Distribution of the patients according to the localization, etiology, depth, and dimension
of the ulcers
Hucitipubyyuja na nayuenitiuitie cioped A0KAAUSAUUJATIA, eTHUOA0ZUjaTia,
01a604UHATHA U Z0AeMUHATHA HA 0eKYOUTUAAHATIA PaHA

Localization of the Etiology for pressure Dimension of the
pressure ulcer ulcers Stage of the ulcer
(with number and (with number and ulcer (with number and
percentage) percentage) percentage)
Sacral region 12 Spinal cord 16 111 stage - 4
52.2% injury with 69.6% | Number: 14 | >10cm? |17.4%
paraplegia 60.9%
Trochanteric 5 Brain injury and 2 10
region 21.7% comatose 8.7% 5-10 cm? |43.5%
patients
Ischiadic 4 After 4 1V stage — 9
region 17.4% | meningocellae | 17.4% Number: 9 <5cm? |39.1%
operation 39.1%
Heels 2 Severe 1
8.7% burns 3.4%

According to the etiological factors, patients were divided into the
following groups:

Spinal cord injury with paraplegia — 16 patients;
Brain injury and comatose patients — 2;

State after a meningocellae operation — (4);
Severe burns — 1.

The sacral region as the location of a pressure ulcer predictably domina-

ted in 12 patients, the trochanteric region in 5, the ischiadic region in 4 cases
and 2 patients had heel pressure ulcers.
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Figure 2 — Bipedicular flaps used to cover round a grade Il sacral ulcer 7 x 8 cm
gross. Proximal secondary skin defect (arrow) covered with free skin Thiersch
transplant, which provides sufficient coverage in this region

Cauka 2 — Yioitipeba Ha OuiieOUKYAAPHU Pe3eHKU 3a HOKPUBAHbe
Ha Kpyx#eH caKkpaner 0eKyOuitiaiet yaKyc, co 20aemuna 7 X 8 CM, iupei cilieileH.
Ilpokcumannuoiti cekyHoaper Koxcer Oegexitl (citipeaxa)
ce HOKpuU co ca00600eH KoxceH tparnciiaanitiait ciiopeo Thiersch, koj o6esbedysa
0080AHO K8aAUTUeliHA HOKPUBKA 30 080] lipeden

Figure 3 — Unilateral rotation flap used to cover smaller left-lateralized sacral pressure
ulcer. Evident scar of conservatively treated shallow ulcer contra laterally (arrow).

Cauka 3 — Yiioitipeba Ha yHuaaitiepaaeH pollauUOHEeH pe3et 3a HOKPUBAHbe
HA 1e80CIpaHa cakpaama oexyouitiaata pana. Ilpucyitina ay3Ha Ha ciipoitiueHAIA
citipana 00 HospuieH OeKyOUill AeKY8aH KOH3ePGATUSHO (Ciipeaka)
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With nutritional parenteral and enteral solutions, the nutritional status
was optimized, with albumin blood level > 3.5g/ml. Appropriate supplements
were administrated as well. Local antimicrobial dressings helped to reduce the
bacterial load to fewer than 100,000 organisms / g. tissue, justified by frequent
microbiologic swabs.

Our operative methods comprised wound excision in healthy tissue, fol-
lowed by ablation of the bone prominence and defect closure mainly with local
cutaneous flaps, but skin transplantation and direct suture of the wound as well.

Mainly, flapping of the ulcer seemed to be the best choice, thus it was
used in 20 patients. Operative techniques were unilateral rotation flaps (7 pati-
ents), bilateral rotation flaps (1), transposition flaps (10) and bipedicular flaps
(used in 2 patients).

After excision of necrotic tissue and ablation of the bone prominence
where it was necessary, designing of an appropriate flap followed, depending on
the extent of the tissue defect. Evaluating the quality of the surrounding tissue
to be used as coverage is of great importance because in the case of these pa-
tients, this can be damaged as well. That is why we cannot use only one type of
flap in all cases. For that reason, we use a variety of flap patterns. In the case of
rotation flaps, we use the neighbouring tissue within the same circle that rotates
in order to cover the defect, made from one or both sides of the defect. When a
transposition flap is designed, we bring a healthy tissue to cover the defect by
raising it from the surroundings with transposition. A bipedicular flap comprises
a flap with two radices, large enough to be used as closure. A compressive ope-
rative dressing on the flap is used in order to prevent haematoma formation be-
neath. On the other hand, a loose dressing is applied over the flap base where
the blood supply comes from so as not to compromise the circulation. Active
drainage follows in each case. The first ward dressing is on the third day after
operation. Suction is taken out after 3—6 days depending on the local findings.

When the local environment and the quality of skin and wound asses-
sment do suggest direct suture, it can be used satisfactorily, as we did in one pa-
tient. Otherwise, it is not an adequate closure and it is prone to necrosis. Cove-
rage of a clean granulated wound bed with a skin transplant (Thiersch free skin
auto transplant) was used in 2 patients, as a temporary defect closure.

A free skin transplant (graft) was taken from flat body areas of undama-
ged skin such as thigh, arm, buttocks etc., with a special knife called a derma-
tom. The thickness of the graft was 0.3-0.5 mm and it was placed, sewn and
dressed with compression and paraffin gauze to the granulated wound bed. The
first postoperative dressing followed after 3—4 days.
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Results

All the patients took the operation well. In a one-year follow-up period,
in general the local status of the patients was progressing satisfactorily, alt-
hough there were some early and late complications.

Complications that appeared early were:

— haematoma as a result of suction failure of the drainage system in 3
cases (13.0%);

— infection in 2 cases (8.7%), both in cases with postoperative haema-
toma;

— suture opening in 3 cases (13.0%), one of which was with postope-
rative haematoma;

— marginal necrosis in 3 patients (13.0%).

It is obvious that complications issue from one another and they often
overlap in the same patients. All in all, 8 patients (about 34%) had complica-
tions. Bearing in mind the overall fragility of these patients, it is a reasonable
complication rate. With proper intervention, sanation followed in each case.

Wounds in uncomplicated patients closed properly in 14-18 days.

Recurrence of the ulcer, as a late complication, was manifested in 2 pa-
tients (8.7%). It seemed that it had occurred due to inadequate bone prominence
ablation. We successfully intervened in both cases.

Discussion

Operative treatment of pressure ulcers is used to achieve fast healing in
order to continue the rehabilitation process and prime illness treatment which
results in the pressure ulcer. In paraplegic individuals, due to their previous
experience of decubital ulcers, the treatment is much easier. Their body is quite
atrophic and thinner distally, but shoulders and arms are exercised, thus helping
when the lying position is changed, which is important in the prevention of
recurrence.

Depending on the wound quality and local skin aspects, all of the men-
tioned operative methods can be utilized.

We used rotation flaps the most in sacral pressure ulcers. In large
wounds we used bilateral rotation flaps.

When transposition flaps are employed, the secondary defect is directly
closed, but with its base distally located. Otherwise it can result in locus resi-
stantio minoris for the subsequent evolution of a sciatic pressure ulcer. All the
sciatic pressure ulcers were covered with rotation flaps, with ablation and deni-
velation only of the tuber ischii.
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Bipendicular flaps are what we used in pressure ulcers in extensive
combustions. Firstly, a free skin transplant (Thiersch) covers the granulated sur-
face as a temporary coverage until the general condition of the patient improves.
It is not a satisfactory long-term coverage due to the vulnerability of the trans-
plant and its other qualities, thus it must be substituted at least with an adiposo-
cutaneous tissue flap.

In cases with operated meningocellae, typical heel pressure ulcers appe-
ared later in the re-socialisation period. When young patients start to play and to
put on shoes, due to pressure over the hyposensibilised skin of the feet with
misbalanced trophic, a pressure ulcer presents over the bone of the calcaneus.
After adequate operation, what we advise are appropriate orthopaedic shoes
with concave padding over the ulcer. Thus the pressure is distributed over the
larger ulcer-surrounding region, which is sufficient to prevent recurrences.

In all cases, we paid special attention to corrective ablation of the bone
prominence where the pressure ulcers appeared, followed by radical excision of
the wound bed together with the accompanying sinus tracts, good haemostasis
and the use of an active drainage system (1 or 2), which is imperative.

Antibiotics were used only in the presence of concomitant infection.
One of the patients had spastic paraplegia and there was a wound opening.

Conclusion

Pressure ulcers very often become personal, family, health and social
problems, particularly in paraplegics, whose number constantly increases. Pre-
ventive and conservative anti-decubital and pressure relief measures are not
always enough to prevent the appearance or to stop the progress of a pressure
ulcer. That is when the operative method can be considered.

There are many different operative methods to treat pressure ulcers (e.g.
muscle flaps), but in patients who already suffer malnutrition and anaemia, the
use of local cutaneous flaps, if applicable, has far less influence over the general
condition of the patients.

We can point out the importance of the ablation of bone prominences
which, together with unrelieved overpressure, lead to pressure ulcer in these pa-
tients.
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Pe3zume

HAHNWTE NUCKYCTBA IIPU JIEKYBAIBETO
HA JEKYBUTAJTHU PAHU CO KOXHO-IIOTKOKHU PE3AHKHN
O] OKOJIMHATA

Koroscka E.,' Hosesckn JI.,' Aran Jb.,? Mupuesckn B.,ITees W, IToxkuk I.!

' Kaunuxa 3a iaacitiuina u pexouciupykitiuena xupypuja, Cxoiije, P. Maxedonuja
’Kaunuka 3a neypoxupypzuja, Meouuuncku gaxyaiteit,
Yuusepauiteiti Ce. Kupuna u Meitioouj, Croiije, P. Maxeoonuja

JlexkybuTamHUTE paHW ce jaByBaaT Kaj TEIMIKO OOJHW MAIMEHTH U COC-
TOjOM Ha MPOJIOHTMpaHa mMoOWIM3anmja. YecTn ce BO ofjie/icHHjaTa 3a WHTCH-
3UBHO JIEKYBalke W Kaj maparmjiernyapu. 3apagy JOJIrOBPEMEHOCTa W KOMILIEeK-
CHOCTa Ha TPETMAaHOT, TPOIIIONUTE 3a HUBHA CaHAIMja Ce TOJIECMI.

ITomanuTe ¥ MOBPIIHU paHU ce JieKyBaaT KOH3epBaTHBHO. [lmaGokute
lleKyOuTH, Kaj KOM IIOCTOU M3pa3cHa IPOMHUHCHIMja Ha KOcka 0e3 perpecuja Ha
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HaJjIeXkedyKaTa paHa, JOKOJIKY € MOKHO, OZOOpO € Aa ce TpeTHpaaT omlepa-
TrBHO. Taka ce ckpaTyBa M XOCNHTAJHHOT IEPHOJ] KaKo W morpebaTa off 4ecTh
MPEBPCKH, a ce MPEeBeHNpa W CaHalldja Ha paHaTa per secundam intentionem co pu-
3WK Off KOHCEKyTHBHA nH(peknuja. BoegHo, ce 0Bo3MoXyBa 6p3a pexabunuranmja
Ha OOJTHHOT IITO € BaXXHO BO JIEKYBAaH-TO HA OCHOBHATa HOJIECT.

MMa pa3nuyHu METOAY Ha eKCl[U3uja Ha ieKyOuTanHaTa paHa, abnanuja
Ha KOCKEHaTa NMPOMHUHEHIMja W MOTOA MOKpUBaWke Ha AE(PEKTOT CO pa3NuyHH
THUIMIOBYU Ha pe3aHKu. Mlako mocrojat MeTosu co ynorpeba Ha MyCKYJTHH PEe3aHKH,
cMeTaMe JleKa HajMalKy TpayMaTH3UpadKy 3a MalueHTOT (KOj M Taka € MOoTXpa-
HEeT ¥ aHEeMWYEH ), € HAYMHOT Ha KOj HUE ja TpeTUpaMe IeKyOuTaHaTa paHa.

LlenTa Ha crygujaTa e eBajyauyja Ha KJIMHUYKUTE PE3yJTaTH IO OIle-
paTuUBEH TpeTMaH Ha qmaboku gekyouranuu pauu (cremen Il u 1V) co mokaman
KyTaHM pe3aHKHU ¥ IPOMOLFja Ha OBOj THII Ha 3aTBOpPame Ha IeKyOuTycuTe.

OGpaTtuBMe noceOHO BHAMaHHME Ha abnanyja Ha KOCKEHaTa MPOMHIHEH-
muja. KopucreBMme jokanHH afuNo30-KyTaHU pe3eHKU KaKo METOf 3a MOKpH-
Bam€ Ha eOpUAUpPaHUOT AedeKT. TUNOBUTE Ha YIOTPeOEHUTE pe3aHKH ce poTa-
IUOHHU, O €JHa WUJIN JBETE CTPAHU, TPAHCIIO3UIIMOHU KaKO 1 6I/IHCHJII/IKyJIapHI/ITC
pe3aHKHU.

Hamrara cepmja BkiydyBa 23 omepupaHH ManueHTH BO mociemaute 10
roguHU, Off Ko 16 (69,6%) Gea co moBpena Ha p’GETHMOT MO3OK (HaparJierd-
yapn). [loMrHApaa AeKyOuTaTHA paHU Ha cakpamHata peruja (12; 52,2%). Orme-
paTUBHHUTE TEXHUKW KOW THM KOpHCTeBMe Oea pOTaloHW pe3aHku of egHa [7] u
o mBe ctpand [1], Tpancno3unmonn pe3anku [10], GunegukynapHu pe3anku [2],
ymoTpeba Ha cob0fIeH TpaHCcIuTaHTaT ciopeq Thiersch [2] u qupekTHa cyTypa Ha
NMOCTOEUKHUOT AedexT [1].

Pesyarature mro rm JOOMBME HM TOBOpAT 3a OIpPaBJAHOCTAa Ha OBO]
Ha4YWH Ha JIEKyBalk€ Ha JICKY6I/ITYCI/ITG, CO MaJIKy paH! ¥ TOUHU KOMIUJIMKAIIUN.

Knyunu 360poBu: eKyouTyC, onepanuja, pe3aHKH.
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