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Pesiome

BpoHxockonckaTa npuuenHa 6enogpobHa genHepsauus (Targeted Lung Denervation (TLD) e
MHOBaTMBEH BPOHXOCKOMCKM TepaneBTUUYEH MeTOf, 3a fieueHre Ha nauuneHTn ¢ XOBb. Mapacumnatuko-
BVTE HEPBU OTAENAT aLETUIIXONMH, KONTO NPOBOKMPA 6POHXOKOHCTPUKLMSA, Upe3 BpOHXManHaTa rnagka
MycKynaTypa. MeToabT ce 6a3upa Ha eHgoOpOoHXManHa abnauus Ha NapacUMnaTVKOBUTE HEPBU, MHeEp-
BMpaLLKM rnaBHUTe 6poHxK. ToBa Boau Ao nofobpsBaHe Ha benofpobHaTa GyHKUMA 1 HaMansiBaHe Ha
cumntomuTe npu nauneHTn ¢ XOBb.
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Abstract

Targeted Lung Denervation (TLD) is an innovative bronchoscopic therapeutic method for
treatment of patients with COPD. Parasympathetic nerves release acetylcholine, which provokes
bronchoconstriction by bronchial smooth muscle. The method is based on endobronchial ablation of
parasympathetic nerves innervating the main bronchi. It leads to an improvement of lung function and
reduction of symptomsin patients with COPD.
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BpoHxockornckaTa npuuenHa 6enogpobHa
ZevHepauus (Targeted Lung Denervation (TLD)
e OPOHXOCKOMCKM MeTOoA 3a eHAO0OGPOHXMANHO
neyeHme Ha obCTpyKUMATA MPW NaUUEHTU C
XOBb. JaHHK OT KAMHUYHOTO MPUSIOKEHME Ca
npeacTaBeHy 3a NpbB NbT Ha ERS International
Congress 2014. LienTa Ha HacTosLmA 0630p e Aa
npeacTaBy HanMyHaTa MHPoOpMaUMA OTHOCHO
npunoxeHneto n edekra Npu TpeTmpaHuTe
naymenTn c XOBB.

BpoHxockonckata npuuenHa 6enopapobHa
deviHepsauma (blNbJ) e HoBa eHJOCKOMNCKA TeX-
HVKa, NP KOATO Ype3 KaTeTbp (2) nocpencTtsom
pafnoyecToTHa eHeprua ce TpeTupaT XoNnHep-
rMYHUTE HEPBHU OKOHYaHWA B OpOHXManHaTa
CTeHa Ha rnaBHuTe 6poHxu. o To31 HauvH upe3
eflHOKpaTHa MpoLeaypa ce ocblyecTBsiBa abna-
TUBHa e306CTyKLUs, KOATO peayunpa 6poHxo-
cna3ma (¢ur. 1).

Targeted Lung Denervation (TLD) is a bron-
choscopic method for endobronchial treatment
of obstruction in patients with COPD. Data from
clinical application were presented for the first
time at ERS International Congress 2014. The
purpose of this review is to present the available
information about the application and the effect
in treated patients with COPD.

Bronchoscopic targeted lung denervation is
a new endoscopic technique that through a
catheter (2), by radio frequency (RF) energy,
cholinergic nerves in the bronchial wall of the
main bronchi are treated. This way by a single
procedure ablative desobstruction is performed,
which reduces the bronchospasm (fig. 1).

Owur. 1. bpoHxockoncka npuuenta 6enoapobHa nennepsauua (BMbA) npu XOBb.

Fig. 1. Bronchoscopic targeted lung denervation in COPD.

COPD Before TLD

Dbt rucied
Alrway

MpenctaBeHnTe 1O MOMEHTa HayyHU CbO6-
WeHNA ca pesynTaTv OT ABE MYNTULEHTbPHMU
npoyysaHuAa nposefeHn B ABctpuda, OpaHuus,
XonaHgusa nlOxHa Appuka.

MbvpBoTO NpepctaBaHe Ha bINBA npw nauywm-
eHTn ¢ XObb npepf HayyHaTa cpefa e HanpaBeHo
ot Dirk-Jan Slebos ot YHuBepcuteTckua meau-
LMHCKN LeHTbp B MpboHureH (6). Cnopep rnas-
HUA n3cnefoBaTesl MeTOABLT e NpaKkTuyeH, 6e3o-
naceH v cnef, NPUNOXKeHNe Ha NevyeHneTo npu
naLlyneHTuTe ce oTYnTa TPpanHo nogobpeHue (365
[OHV) Ha 6enopgpobHata ¢yHKUUs, dur3myecka
N3OPBXKINBOCT Y KAUECTBO Ha >KUBOT (ur. 2).

COPD After TLD

The previously submitted scientific reports
are results of two multicenter studies conducted
in Austria, France, Holland and South Africa.

Thefirst presentation of BTLD in patients with
COPD to the scientific environment is made by
Dirk-Jan Slebos of the University Medical Center
in Groningen (6). According to principal investi-
gator the method is practical, safe and after
applying the treatment in patients, lasting im-
provement (365 days) of the pulmonary func-
tion, physical endurance and life quality is repor-
ted (fig.2).



Our. 2. Bnuanueto Ha uenesute 6enoapobHu aeHepsauin B XOBb.

BnusHuneTto Ha yeneBurte 6enoapo6Hn aeHepBauum B XObb
TLD npwn 20W, n=12
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Fig. 2. Impact of targeted lung denervation In COPD.
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lpynata o6paboTeHa c 20W yecToTa NoKasea
3HauMTENHO No-rofiAMo nofgobpeHre B U3cnea-
BaHWTe napameTpu cnpamo rpynata ¢ 15W. Toa
BEPOATHO Ce OCbLUeCTBABA YUpe3 NOATNCKAHE Ha
Bb3NanuvTenHata peakumsa 1 mMoaynmpaHe Ha
aueTunxXonvHoBaTa HepBauus (6, 7).

ALETUNXONNHDBT e FMaBeH HeBPOTPaHCMUTEpP
B AVXATeJIHUTE MbTULLA, KOWTO UHAYLMpa OpOoH-
XOKOHCTPUKLUATA N MyKO3HaTa cekpeuusa. [laH-
HW OT MpPOBeAeHV NPOYyYBaHMA CBbP3BaT yyac-
TUEeTO Ha aueTUIXONUHa U B MaToreHesaTta Ha
Bb3naneHueTo (1).

MpoBepeHo e npoyuBaHe oT Loes et al. 3a
OLeHKa Ha NPOoTUBOBBb3MNANUTENHUA edeKkT Ha
npuuenHata 6enogpobHa AenHepBauus npu
MaLUMeHTU C TeXKa M MHOTO TeXKKa CTerneH Ha 06-

The group treated with 20W frequency
showed significantly greaterimprovementin the
studied parameters compared to the group with
15W. This is probably accomplished by inhibition
of the inflammatory reaction and modulating
the acetylcholineinnervation (6, 7).

Acetylcholine is a major neurotransmitter in
the respiratory tract which induces broncho-
constriction and mucous secretion. Data from
conducted studies associate the involvement of
acetylcholine in the pathogenesis of inflamma-
tion (1).

A study was conducted by Louis et al. about
evaluation of the anti-inflammatory effect of the
targeted lung denervation in patients with
severe and very severe obstruction. Cytological
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CTpYKUMA. HanpaBeHu ca UMTONOMMYHN U3Cnes-
BaHMA UYpe3 yeTKoBa buoncus n 6poHxoaneeo-
napeH naBax, TpUAeceT AHU Npeamn u cnep Tpe-
TUPaHe Ha naumeHTHTe. YCTAaHOBEHO € CUrHUu-
KaHTHO HamansaBaHe Ha HeyTpobunuTe B 13-
cnefBaHUTE mMatepuany Npu 5 oT 7 nauuneHTa,
KaKTo 1 ce HabniogaBa craj Ha KOHLeHTpaumaATa
Ha CXCL8 n CCL4 (3).

MpocneKkTMBHO, MyNTULEHTPOBO MPOYyYBaHe
npu nauneHTn ¢ XObb (DEO1 30-60 %, >15 peBe-
31MOMNHOCT OT BpoHXOAMNaTauuma ¢ ipratropium)
M3NUTBaLLO eprKacHOCTTa 1 6e30MacHOCTTa Ha
MeTofla e npoBefeHo OT ekuna Ha Arschang
Valipour. lnaBHUTe 6poHXM ca 06paboTeHM upes
BbMBA n ca npocnegeHn Ha 30-Tv n 90-Tn feH
cnep npoueaypara. YCTaHOBEHO € CUTHUPUKAHT-
Ho nokayuBaHe Ha OEO1 n pusnueckarta n3gpbx-
NINBOCT M3MEpeHa Yype3 WecT MUHYTEH TecT
(6MWT). Te3n pe3yntaTi ca CpaBHUMM CbC CTON-
HOCTUTE NOCTUIHATL OT MALMEHTUTE, Upe3 exe-
[JHeBHaTa MHXanaTopHaTa TepanuAa cC ipratro-
pium bromide (8).

3apacenpennasAaT KakTo enuTenHKA CIo Ha
OGPOHXKMTE, TaKa U NepUOPOHXMANHUTE CTPYKTY-
pu e cb3padeH KaTeTbp C ABOWHa cucTeMa 3a
oxnaxpgaHe. Mo To3n HauuH ce oka3Ba edekT
BbPXY MHEePBaLMATa KaTo Ce MUHUMUM3UPAT CTPa-
HUYHUTE edeKTU BbPXY enuTtena (4).

M3cnepgBaH e n HenocpeacTBeHns edpekT Ha
METOAa BbpXy OPOHXMANHUS enuTes npu buorno-
rmyHy mogenu. Cnep npoBeXXgaHe Ha UHTePBEH-
uma (20W) ca npocnepeHun nameHmaTa Ha 30, 90,
180, 365 n 640 gHW. Ha BCcekmn eTan oT npoyuBa-
HeTO e MpoBefeHO u3cneaBaHe Ha 6enoapo6-
HaTa MHepBaLuA (Upe3 akCOHaNHO oLBeTABaHe),
LiesiocTTa Ha 6poHxManHaTa cTeHa (4pes3 XmcTo-
NaTofIOTMYHO M3cNieBaHe Ha GpPOHXManHaTa
CTeHa oT buoncun) n edekTa Bbpxy nepubpoH-
XVANHUTE CTPYKTYPY Ha MACTOTO Ha TPeTHPaHe B
TOBA UNCIIO XPYLATHA TbKaH, CbAOBe, rnagka
MYyCKynaTypa, 6enofpobeH napeHxum 1 XpaHo-
npoBof. AKCOHANIHOTO OLBETABaHE e peayuunpa-
HO € 60% Ha 30-Tn fileH fo 75% B KpasA Ha npoyu-
BaHeTo (640-Tn feH). Mpu BCUUYKM OBMONIOTMYHM
Mofenu e 3anaseHa LienocTTa Ha 6poHxmnanHaTa
CTeHa 1 NepubpoHXmanHuTe CTPYKTYpW, BKIIO-
ynTenHo xpaHonposoaa (5).

BpoHxockonckata npuuenHa 6enoapobHa
[evHepBaLua e MHOBaLMOHeH MeTop 3a TpanHa
ne3o6cTpykuma npu naumeHTtute ¢ XObb. Bepo-
ATHO pe3ynTaTuTe OT NocnefBaliuTe U3NUTBa-
HuA (AIRFLOWT) we gonpuHecaT 3a 3aTBbpxaa-
BaHe Ha MeTofa U Le paslWMpAT TepaneBTnY-
HUTE Bb3MO>KHOCTU Ha OpOHXoJora.

researches were made by brush biopsy and
bronchoalveolar lavage, thirty days before and
after treatment of the patients. Significantly
reduced levels of neutrophils in the studied
materials in 5 out of 7 patients, and also a
decrease in the concentration of CXCL8 and
CCL4 have beenfound (3).

Prospective, multicenter study in patients
with COPD (FEV1 30%-60 %, >15 reversibility of
bronchodilation with ipratropium) investigating
the efficacy and safety of the method is carried
out by the team of Arschang Valipour. The main
bronchi were processed by BTLD and were
followed on the 30th and 90th day after the
procedure. A significant increase in FEV1 and
physical endurance, measured by the six-minute
walk test (6MWT) has been found. These results
are comparable with the values obtained from
patients, by daily inhalation therapy with ipra-
tropium bromide (8).

To protect both the epithelial layer of the
bronchi and peribronchial structures, there is a
catheter with a dual cooling system. In this way
there is an effect to the innervation, while
minimizing adverse effects on the epithelium (4).

The immediate effect of the method on the
bronchial epithelium in biological models has
been researched. After conducting the interven-
tion (20W) amendments after 30, 90, 180, 365
and 640 days were followed. At each stage of the
research, there was a study of lung innervation
(via axonal staining), integrity of the bronchial
wall (by histopathological examination of the
bronchial wall by biopsies), and the effect on
peribronchial structures at the site of treatment,
including cartilage tissue, vessels, smooth
muscle, lung parenchyma and oesophagus.
Axonal staining is reduced by 60% on day 30 to
75% at the end of the study (day 640). In all
biological models the integrity of the bronchial
wall and peribronchial structures including the
oesophagusare preserved (5).

Bronchoscopic targeted lung denervation is
an innovative method of lasting desobstruction
in patients with COPD. Probably the results of
subsequent tests (AIRFLOW 1) will contribute to
consolidate the method and will extend
therapeutic possibilities of the bronchologist.
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