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PE3IOME

PexaGunuranusita npu 0e10JpOOHUSI eMOOJIM3BM € YacT OT
KapIHo-IyJIMOHAIIHATa pexabumurarmst. [IpoBexIaHeTo u
Ce OCBIIECTBSIBA [IPH [IOBUIIICHN H3MCKBAHHS [IOPAIH BUCO-
KHSAT PHCK OT PELUMBH, YCIOKHEHHS U BHE3aIHA ChP/ICY-
Ha cMBpT. CTaTUsTa IPEACTABS HAKOH OT 0COOCHOCTUTE Ha
PEXaOUITHTALIMOHHMS TIPOLIEC, CBBP3aHU ChC CTEIICHTA Ha
puck npu BE 1 OCHOBHHTE CTBITKH IIPH H3IPaKIaHe Ha Pe-
XaOMINTalOHHATA TIPOTPaMa.

Kntouosu oymu: 6enodpobra embonus, kapouo-nyaimona-
Ha pexabunumayus

YBOJ

Benonpobnara  emOonmust (BE)  mpencrasisiBa
BHE3aITHO 3alylliBaHe Ha OenogpoOHaTa apTepus c
IPEHECEH ¢ KPbBHUS ITIOTOK eMO0J1 miin TpoMO. ToBa e
CBCTOSIHHUE, TIPH KOSTO KJIMHIMYHATA KapTHHA MOXE JIa
Bapupa OT He3HAYMTEIIHA CUMIITOMATHKA JI0 BHE3aITHA
ChbplleyHa CMBPT B 3aBHCHUMOCT OT Oposi, pazmepa
U pasnosiokeHuero Ha TpomOure. Haii-uectute
CHUMIITOMH Ca JUCITHEs, TpbJHa OOJKa, YCKOpEH
nyJc, GeOpuiIuTeT ¥ MepCUcTUpaIla XUIOTOHUs 0e3
oyeBHaHA NpuunHa. OOUIMPHU TPaBMH, ONIEPATHBHU
WUHTCPBEHINHY, (PaKTypH Ha IONHUTE KpPAHHHIIH,
CTaBHO CEHJIONPOTE3MpaHE Ca €IHU OT Hal-4ecTHuTe
npuyuHU 3a pasButhero Ha BE. 3nokauectBeHuTe
3a00JIBaHuUs, 3aCTOMHATA ChpACYHA HEI0CTATHYHOCT,
3aTIECTSABAHETO, HAKOM OeNoApoOHH 3a00IIIBAHMS
W OpajJHaTa KOHTpalelHs ca MPEAUCIIO3HIUS 3a
JbJIOOKA BEHO3HA TPOMO03a, KOATO HAW-YECTO CTOU
B OCHOBara Ha OenoapoOHus emOomm3zbM. OcTpara
OemonpobHa emOonust e mpuumHa 3a okoio 200
000 cmbpTHHM ciyyanm roawinmHO B EBpormeiickus
cbio3 u mpubmusutenHo tonkoBa B CAILl (7).
Pexabumuranusita npu BE He e HeBb3MOXXHa, HO
TIOPaJd BUCOKHUSI PUCK OT YCIIOXKHEHHMS CJIejIBa Jia ce
MPOBEX/a MO CIIeLHaNIeH KOHTPOJL.
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ABSTRACT

Rehabilitation of pulmonary embolism is part of cardiopul-
monary rehabilitation. It is conducted under special condi-
tions because of the higher risk of recurrence, complica-
tions, and sudden cardiac death. The article presents some
of the characteristics of rehabilitation based on the risk de-
gree in pulmonary embolism and the main steps in setting
up a rehabilitation program.
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INTRODUCTION

Pulmonary embolism (PE) is a sudden blockage of the
pulmonary artery by an embolus or a thrombus carried
by the bloodstream. This is a condition where the clini-
cal presentation can vary from insignificant symptoms
to sudden cardiac death depending on the number, size
and location of the blood clots. The most frequently
observed symptoms are dyspnea, chest pain, tachy-
cardia, fever, and persistent hypotension without an
obvious cause. Major traumas, surgical interventions,
lower extremity fractures, and endoprosthetic joint re-
placement are among the most common reasons for
the occurrence of PE. Malignancies, congestive heart
failure, obesity, certain lung diseases, and oral contra-
ceptives predispose to deep venous thrombosis, which
is often the underlying cause of PE. Acute PE is the
reason for about 200 000 deaths annually in the Euro-
pean Union. The figure for the United States is similar
(7). Rehabilitation in PE is not impossible but due to
the high risk of complications it must be conducted
under strict control.

SPECIFICS OF REHABILITATION

Rehabilitation in PE is part of the cardiopulmonary re-
habilitation. The main goal is prevention of recurrenc-
es, acceleration of recreational processes and shorten-
ing of the hospital stay, as well as improvement of the
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OCOBEHOCTHU HA PEXABMJIMTAIIUATA

Pexabumuranusta npu BE e wact ot kapauo-myn-
MoHanHaTa pexabunurarms. OCHOBHATa IeN € Tpo-
(unakTHKa Ha pelMIMBUTE, YCKOpsSBaHE Ha peKpe-
AIIMOHHUTE MPOLIECH U ChKpalllaBaHe HA OOJHUYHUSA
TPECTOH, KakTO M MOJ00psSBaHE Ha KAa4eCTBOTO HA
KUBOT 1ipu areHTuTe ¢ BE. EQekTuBHOTO TIpOBEK-
JIaHEe Ha paHHA PeXaOWINTALUs € KJIFOUOB MOMEHT 3a
MIOCTUTaHETO Ha Ta3W LeJ U cTaBa BB3MOXKHO OJa-
rojiapeHre Ha BBBEXKJAHE Ha CHBPEMECHHH METOIHU
Ha W3CJeJBaHE U KOHTPOJ Ha XEMOJUHAMHYHUTE H
(hyHKIMOHAIHU ToKa3atenu npu nauuenta ¢ BE. B
MyJIMOJIOTUYHATA PeXaOWInTaluss OOMKHOBEHO He
€ HyXHa oleHka Ha pucka. IIpu manuenrure ¢ BE
obaue e HaJIMIEe BHCOK PUCK OT PELMIMBU U BHE3arl-
Ha ChbpleuHa cMBpPT. TOBa MOBHUIIIABA U PUCKOBETE OT
BHE3AITHO Bb3HUKHAJIM YCIOKHEHUS 110 BpeMe Ha pe-
XaOWIMTAIMATa, KOETO M3HMCKBA MOCTOSIHEH M HETO-
CpPE/ICTBEH MEIUIIMHCKHA KOHTPOJL.

OT ChILECTBEHO 3HAYCHHUE MPEH HA4YaIOTO Ha pexa-
OuMTanusTa € onpeessiHe Ha HHAUBHyaJlHaTa CTe-
NIeH Ha PUCK ChOOPA3HO CHITBTCTBAIINTE 3a00JIsIBa-
Hus (XOBB, chpaeyna, auxaTenHa HEIOCTATHYHOCT,
MO3BYEH HMHCYNT W Jp.), popMarta Ha OeroapoOeH
eMOOJIM3bM, Pe3yJITaTUTe OT eXOKapAuorpadcko us-
clie/iBaHe, IMyJIMOHapHa aHrHorpadus, GyHKIMOHAII-
HU OenopoOHu TectoBe u jp. (5,6). O000IaBaHeTo
Ha pe3ynaTaTure OT (YHKIMOHAIHHUTE, MHCTPYMEH-
TaJIHUTE M3CIIEABAHUSA U ChIBTCTBAILUTE YCIIOXKHE-
HUS ¢ 0a3a 3a Ch3JaBaHEe Ha T.HAp. MPOTHOCTHYCH
ungekc ([IM) (1). INpunaraneTo Ha MPOTHOCTHYCH
MHIEKC MMa 3HAueHHE 3a ONpeleNiiHe Ha BEeposiTHa
OJT3Ka IPOTHO3a U Ch3/IaBaHe Ha pexaOUITUTAIIMOHHA
mporpama, Kosito cnopen ycranosenus 111 moxe na
€ OT IByCEAMHUYHA JI0 YETUPHCEAMUYHA CIIOPE PHC-
KOBHMS KJ1ac. B Xxo1a Ha Bb3CTAaHOBUTEIHUS MPOLIEC €
BB3MOXKHA € MTPEOICHKA Ha MPOTHOCTUYHHS UHJICKC
CBHOTBETHA MPOMSHA B PEXaOWINTALMOHHUS TUIAH H
pexxumure Ha pexaOwinranus (2). Taka ce rapanTupa
0e3omacHO J03UpaHe IIPpU MaKCUMaJleH MHAWBUIYya-
JIeH MOJIXO/]T B Tipolieca Ha pexadummranys (1).

IIpu nanuentute ¢ 6enoapodeH TPOMOOEMOOIN3HEM
ca MOAXOAAIM aepoOHM HATOBapBaHUSA CHOOPA3HO
KJIMHUYHATa KapTHHA U PeXaOWINTalMOHHUS MOTEH-
rai. PexaOuiuranusara Moxe Jia 3all09He OIIe B TIe-
pHolia Ha XOCITUTAIN3AIIMS CIIe]l TIPen3Ha MpereHKa
Ha pexaOMIMTALMOHHUS ToTeHurall. B HavamHus ne-
PHOJ TS Clie/iBa Ja Ce IPOBEX A ¢ 0COOEHO BHUMaHUE
JIO JIOCTUT'AHETO Ha IThJTHA XEMOJMHAMUYHA CTAOWII-
HOCT ¥ HAMAJIIBaHE HA PUCKa OT PELU/IHB.

quality of life for PE patients. The efficient conducting
of early rehabilitation is a key moment in achieving
this goal and it becomes possible with the introduction
of modern methods of examination and control of he-
modynamic and functional indicators in PE patients.
Pulmonary rehabilitation does not usually require risk
assessment. However, in patients with PE, there is a
high risk of recurrences and sudden cardiac death.
This increases also the risks of sudden complications
during the rehabilitation process, which requires con-
stant and direct medical control.

It is of vital importance, before starting the rehabili-
tation process, to determine the individual risk based
on the concomitant diseases (chronic obstructive pul-
monary disease (COPD), heart or respiratory failure,
stroke, etc.), the PE form, the results from the echo-
cardiography, pulmonary angiography, pulmonary
function tests, etc. (5,6). The assessment of the results
from the functional and instrumental tests and the con-
comitant complications are a basis for the creation of
the so-called prognostic index (PI) (1). The applica-
tion of a PI is important in determining the short-term
prognosis and developing a rehabilitation program,
which, based on the calculated PI, can be from two
to four weeks long depending on the risk category. In
the course of the recovery process, it is possible to re-
vise the PI, which leads to respective changes in the
rehabilitation plan and regimens (2). This guarantees
safe dosage and maximum individual approach in the
course of rehabilitation (1).

Patients with pulmonary thromboembolism would
benefit from aerobic exercises in accordance with the
clinical presentation and the rehabilitation potential.
Rehabilitation can be initiated as early as during the
hospitalization period after an accurate evaluation
of the rehabilitation potential. In the initial stages it
should be conducted very carefully until reaching full
hemodynamic stability and a decrease of the risk of
recurrence.

DEVELOPING A REHABILITATION
PROGRAM

The first stage of the rehabilitation program, which

can start even while the patient is still hospitalized and

is based on the individual risk, includes:

* introductory general exercises with low intensity;

« exercises for developing physiological respira-
tion (breathing re-education)

» methods for chest muscle relaxation and decrease
of airway spasticity;

* mobilization techniques and stretching;

* re-training for adequate diaphragmatic breathing



Specifics of Cardiopulmonary Rehabilitation in Patients with Pulmonary Embolism

N3I'PAXKIAHE HA
PEXABUWJINTALIMOHHA ITPOTPAMA

B mepBus eran, KOWTO MOXeE J1a 3all0YHE OIIE B yC-
JIOBUSITA HA XOCHHTAIM3ALUS MHAUBUIYATHO CIIOPE]
CTENeHTa Ha PHCK, M3rPaXIaHETO Ha pexaduwiuTa-
IIMOHHATa [IporpamMa BKJIIOYBa:

*  BBBEXIAIIM OONIOYKPENBAIlM HUCKOWHTCH3HB-
HU yIIPAKHEHHS.

*  yHpaXHEHHs 3a M3rpakaaHe Ha (PU3HOJOTHYHO
JIIIaHe (IuxaTenHa peeTyKarus)

*  MpUHAOMM 3a peNakcanus Ha rphIHATa MYCKYyJIa-
Typa U HaMaJIABaHe Ha CIACTUYHOCTTA Ha JuXa-
TETHUTE IBTHILA

*  MOOWIM3aIMOHHU TEXHUKH M CTPCYHHT

e mpeoOydeHHe B ITBJIHOICHHO AuadparMaito au-
[IaHE U U YBEJIMYBaBaHE Ha OenoApOOHHUs Karia-
uTtert (4)

*  XOJICHE TI0 TJIaJIbK TePEH C IIOCTEIICHHO yBeInJa-
BaHe Ha pa3cTostHueTo ot 25 10 500 meTpa.

Ha cneapam eran — npe3 Bropara Wid Tperara cej-
MHLIA, C€ BKJIIOYBAT YIPAKHEHUS C YpeIH, CTPEUHHT,
BEJIOSProMeTpHsl 03 WM ¢ MUHIMAITHO CHIIPOTHBIIC-
Hue. XOJIEHEeTO ce yBeJlndaBa C Mo 25 MeTpa BCEKH
JIeH 1 MALMEeHTHT U3KauBa U CJIM3a €IUH €TaXK CThIIOH.
IIpoTuBoIIOKa3aHU Ca BCAKAKBU CUIOBH YIPayKHEHHS.

PuckoBere npu puzngeckuTe TPEHUPOBKHU CE BIHAAT

ot peauua daxropu. Onpenesiy ca eCTeCTBOTO Ha

3a00JI1BaHETO, BB3pacTTa Ha MAaLUEeHTa U UHTEH3UTe-
Ta Ha (U3NIECKOTO HaTtoBapBaHe. Haii-uecture pu-

CKOBE Ca XUTIOTOHHMS clie]] (PU3NYECKO HaTOBapBaHe,

KaMepHa WM MPEACHPIHA apUTMHs WIM BHE3arHa

ChpJIeuHa CMBPT.

Bcenuko TOBa M3MCKBa BHCOKA MPEIM3HOCT TMPU U3-
pabOTBaHETO Ha KHWHE3MTEpaleBTUYHATA Mporpama,

KOSITO CJIeBa Jia € MPOBEXKAA 0] TIOCTOSHEH JIe-

KapCKU KOHTPOJI U TSICHA KOOPAMHALIMS MEXIY OT/AE-

HHUTE CICIUAINCTH, aHTAXKHPAHU B O3JPaBUTCIHUS

npolLec, KOeTo sl OTJIMYaBa OT TPaJUIIMOHHATA Kap-

JMO-TyJIMOHAITHATA PEXaOUIUTALIUSL.
Pexabunutanusara He e u3oiaupaHa Gopma Ha jede-
HHe, a MHTErpall Ha €JWH KOMIUICKCEH IOJIXO0J Ha
JIeYeHUEe, HACOYCHO KBbM MOJI00psBaHe (PH3UIECKOTO,
TICUXO0-EMOLIMOHAIIHOTO M COLUAIHO 3/paBe Ha Maly-
enra (3).

3AK/IIOYEHHUE

[Ipu namuenTuTe, peonoenu octpara ¢asza Ha Oe-
J0Apo6eH eMOO0IM3bM, METOANTE Ha KUHE3UTEpays-
Ta ca Hal-(hU3MOJIOTHYHUST HAYKH 33 M3ITbIIHCHHE Ha
KapJHO-IyJIMOHAITHATA pexaOWIuTanys U 3a IMOJ0-
OpsiBaHe HA (PU3MYECKUS KallaUTET U Ka4eCTBOTO Ha
JKMBOT TIPH T€3U ManueHTu. M3nosisBaHeTo Ha mpor-

and an increase of lung capacity (4);
» walking on a smooth surface with a gradual in-
crease of the distance from 25 to 500 m.
The next stage, which takes place in the second or
third week, includes exercises with proper equipment,
stretching, stationary bicycle without or with mini-
mum resistance. The walking distance is increased by
25 m every day and the patients climb up and down
a flight of stairs. All strength exercises are contrain-
dicated.
The risks of physical training are influenced by nu-
merous factors. The most important ones are the na-
ture of the disease, the patient’s age and the intensity
of the physical load. The most frequent risks are hy-
potension after physical exertion, ventricular or atrial
arrhythmia, or sudden cardiac death.
All this requires high precision when developing a
kinesiotherapy program, which must be conducted
under medical control and strict coordination between
the different specialists involved in the recovery pro-
cess. These specifics differentiate it from the tradition-
al cardiopulmonary rehabilitation.
Rehabilitation is not an isolated form of treatment but
an integral complex therapeutic approach with the aim
of improving the physical, psycho-emotional and so-
cial wellbeing of the patient (3).

CONCLUSION

The methods of kinesiotherapy offer the most physi-
ological approach to conducting a cardiopulmonary
rehabilitation, and physical capacity and quality of
life improvement for patients who have overcome the
acute stage of pulmonary embolism. The application
of a PI and determining the risk group minimize the
risk of unexpected complications or recurrences, and
leads to successful reconditioning of pulmonary em-
bolism patients.
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HOCTHYEH MHJIEKC W OIpEesisiHe Ha PUCKOBHUS Kilac
MPaBH Bb3MOXKHO MAaKCUMATHOTO WHANBHUIYaIU3UPa-
HE Ha pexaOWIMTAalMOHHATA MPOorpaMa M CBEXKJIaHe
JI0 MUHIMYM Ha PUCKa OT BHE3AITHO HACTHITMIN yC-
JIOKHEHUS WJTH PEIUINB U YCIIEITHO PEKOHUIINOHH-
pane Ha nanuentute ¢ BE.
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