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Summary. Pulmonary embolism (PE) is a major life-threatening illness which remains one of the main causes of
sudden death throughout the world. The analysis of diagnosis and treatment of 472 patients with acute pulmonary
embolism for a period of 10 years was performed. High efficiency of diagnosis using multispiral computer
angiopulmonography (MSCT APG) has been established, thus this method completely supersedes the traditional
selective angiopulmonography.

Seventeen (3.6 %) patients died due to PE recurrence, another 8 (1.7 %) patients died due to the bleeding after using
fibrinolytics and anticoagulants, and 14 (2.9 %) died due to progression of organs failure. This emphasizes the need
to improve measures aimed to prevent PE recurrence and identify sources of possible bleeding and refrain from
aggressive fibrinolytic therapy.

The use of differentiated approach to the treatment with thrombolytic therapy and anticoagulants enabled to achieve
recovery in 433 (91.7 %) patients who were discharged for outpatient treatment. New oral anticoagulants were
prescribed to 94 (21.7 %) patients after discharge.
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Introduction. Pulmonary embolism (PE) is a life-
threatening pathological condition caused by derange-
ment of blood flow in the pulmonary artery due to embo-
lism by thrombi mainly from the system of the lower vena
cava. It is the most dangerous complication of venous
thrombosis of the lower extremities [1, 3]. The incidence
ranges from 75 to 269 cases per 100,000 population per
year in Western Europe, North America, Australia, and
Latin America [2, 3].

PE occupies a special position among other critical con-
ditions. And to date, a number of problems of diagnosis,
treatment and prevention remains unresolved. For reliable
diagnosis, angiography or computer tomography is required.
Multi-spinal computer angiopulmonography (MSCT
APG) allows not only to establish correct diagnosis, but
also to conduct differential diagnosis between thrombotic
and non-thrombotic embolism [4]. Effective treatment of
massive pulmonary embolism is possible only through the
use of potentially dangerous thrombolytics, or by perform-
ing thrombembolectomy from the pulmonary artery with
an artificial blood circulation device. Even in the developed
countries, the level of mortality due to PE remains high and
ranges from 7 to 11 % [5]. Despite preventive measures, PE
regularly occurs in surgical and therapeutic hospitals, and
there is also a high level of recurrent PE in the distant period
after discharge. Thus, improvement of the treatment of pa-
tients with PE remains one of the most important problems
of modern medicine [3].

Aim. To improve the methods of diagnosis and treatment
of PE by analyzing the ten-year experience of care of pa-
tients suffering from this abnormality.

Materials and methods. To study the results of diagnosis
and treatment of acute PE, inpatient medical records for
the period from 2008 to 2018 were processed.

In total, 472 patients have been treated for ten years. The
average age was 60.7 £ 14. There was a slight prevalence of
men over women: 255 versus 217 (p = 0.07). All the patients
were admitted urgently and were hospitalized to the inten-
sive care unit. In addition to standard clinical methods, se-
lective angiopulmonography (APG) was carried out in 222
(47 %) patients, and MSCT APG in 238 (50.4 %) patients
for the final validation of PE. In 12 (2.5 %) patients, PE
at the time of hospitalization was diagnosed on the basis of
clinical data and electrocardiogram (ECG) and chest X—
ray or echocardiography (ECHO CG), since the extremely
critical condition impeded transportation of these patients
before final verification by means of APG and MSCT APG.
According to the obtained data, the diagnosis of non—mas-
sive, submassive and massive PE was established. For such
a division, the principle of counting the embolism index
proposed by G. A. H. Miller in 1971 was used. Accord-
ing to this method, the diagnosis of non—massive pulmo-
nary artery disease was established at an index of 1 to 16,
submassive — from 17 to 21, massive — 22 and higher. In
patients with non—massive PE only anticoagulants were
prescribed, and in patients with submassive and massive PE
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Figure 1. Dynamics of the annual number of patients
hospitalized with pulmonary embolism

thrombolytic therapy (in the absence of contraindications)
was prescribed, and 5 (1.1 %) patients underwent throm-
boembolectomy from the right heart and pulmonary artery
branches. In unstable hemodynamics, hypotension, and
high risk of bleeding, alteplase was preferred due to its faster
action. In other cases, the choice of thrombolytic was arbi-
trary, given the availability of drugs in the hospital.

In 358 (75.8 %) patients, a source of PE was detect-
ed — deep veins thrombosis of the lower extremities. Other
causes of PE were: varicose of the lower limb veins — 54
(11.4 %), thrombosis of the cavities of the right heart — 5
(1.1 %), thrombosis of the lower vena cava — 5 (1.6 %). In
85 (18.4 %) patients, there were no signs of thrombosis of
the system of the lower vena cava of the right heart or vari-
cose of the lower extremities.

For 10 years, with the introduction of diagnostic MSCT
APG, there was gradual displacement of traditional APG
for the final diagnosis of PE.

MSCT APG has advantages over the APG such as mini-
mum invasion, the ability to detect acute and chronic dis-
eases and cancer abnormality of the lungs due to visualiza-
tion of all the chest organs. Also, MSCT APG enables to
differentiate acute and chronic PE. All this contributed to
the fact that the MSCT APG at the present time occupies a
leading position in PE diagnosis.

According to the survey, the patients were distributed by
the disease severity as follows: 268 (56.8 %) patients with
massive, 116 (24.6 %) with submassive, 88 (18.6 %) with
non-massive PE.

Favorable treatment results were obtained in433 (91.7 %)
patients with PE, who were discharged from the hospital for
outpatient treatment. On discharge, long—term use of anti-
coagulants vitamin K antagonists (VKA) with the control of
international normalized ratio (INR) or prothrombin index
(PI) was recommended. Since 2012, NOACs are used for
the secondary prevention.

Thirty nine (8.2 %) patients died within 10 years. Distri-
bution of the causes of fatal cases was as follows: PE recur-
rence in 17 (43.6 %) cases, progressive heart failure in 14
(35.9 %) and bleeding in 8 (20.5 %) cases.
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Figure 2. Dynamics of APG and MSCT APG use in the primary
diagnosis of PE

The cases of death due to PE recurrences, as well as from
bleeding, should be considered more closely as those that
could be warned.

Seventeen (43.6 %) patients died from PE recurrence;
two (5.1 %) cases were reliably confirmed by APG, in other
cases the recurrence was clinically detected. Of all 17 pa-
tients who died from PE recurrence, only one (5.9 %) had
floating thrombus before the recurrence; in two (11.8 %) pa-
tients, no signs of unstable blood clots were detected. Other
14 (82.4 %) patients did not undergo ultrasound examina-
tion of the veins of lower extremities due to inaccessibility of
this study and, accordingly, there was no information about
the presence of dangerous blood clots.

Eight (1.7 %) patients died from severe hemorrhage
due to thrombolytics. Of these 8 patients, 4 (50 %) pa-
tients died after streptokinase administration, 3 (37.5%)
after alteplase and 1 (12,5 %) after heparin therapy. By
the source of fatal bleeding, the patients were distributed
as follows: 2 (25 %) patients died due to gastrointestinal
bleeding; 2 (25 %) due to hemorrhagic stroke; 2 (25 %)
due to pulmonary bleeding; 1 (12.5 %) due to bleeding
from surgical wounds; 1 (12.5%) due to bleeding from the
oro— and nasopharynx.

For 10 years, there were 14 (36 %) fatal cases due to car-
diac and respiratory failure progression. The average age of
these patients was 66 + 14 years, while the average age of
surviving patients was 60 £ 13.6, p = 0.09: there is a trend
towards older age in patients who died. At the same time,
the dead patients had higher average duration of the disease
before being hospitalized. In discharged patients duration
of the disease was significantly longer in the dead patients:
5.9 £ 13.6 days in the discharged patients and 10.5 + 12.5
days in the dead, p = 0.02.

As may be seen from the chart, bleeding and PE recur-
rence remain the factors leading to fatal outcomes.

After transfer from the intensive care unit, 339 (78.3 %)
patients were assigned to VKA, and 94 (21.7 %) to NOAC:s.
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Figure 3. Distribution of patients by the causes of death
by years

Discussion. Analysis of the dynamics of the number of
patients with PE for ten years revealed the increase in the
number of patients from 2008 to 2010, and further the num-
ber of patients varied in the range from 40 to 60. This dy-
namics may be explained by the improvement of PE diag-
nosis due to the wider implementation of the MSCT APG
since 2010. As the MSCT APG is less invasive and does not
require special skills, the possibility to detect PE has ap-
peared in all the institutions where CT scanners and related
software are available.

Due to the use of the embolism index in MSCT APG
and Miller’s index in APG, the choice between anticoagu-
lant and thrombolytic therapy was simplified. This allowed
avoiding unreasonable risk in the use of thrombolytics in
non—massive PE and reducing the level of fatal hemorrhag-
ic intracranial hemorrhage to 0.4 % with global mortality of
upto2 % [3].

As a result of treatment, 433 (91.7 %) patients were dis-
charged with improvement with normal hemodynamics and
oxygen saturation. Thus, the results of PE diagnosis and
treatment was satisfactory. Mortality rate of 8.2 % corre-
sponds to the global level from 7 to 11 % [5], and there is no

trend to increase. Taking into account eight cases of death

due to fatal blood loss, the sources of possible bleeding

should be identified more carefully. If these are detected,

fibrinolytic therapy should be avoided and anticoagulants

and surgical treatment should be used. In view of 14 (2.9 %)

cases of recurrent PE that resulted in death, ultrasound

examination of the lower limb veins should be performed

as soon as possible to detect embolus threatening floating

thrombi.
Conclusions

1. MSCT APG has shown high accuracy in detected PE,
as well as additional capabilities for the detection of
concomitant pathology and differential diagnosis.

2. Thrombolytic therapy quickly and reliably improves
general condition of patients.

3. First of all, it is necessary to identify embolus threatening
thrombi as soon as possible to prevent recurrence.

4. Both Vitamin K antagonists (VKA) and NOACs are
feasible for secondary prevention of PE.
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[ecatnpiuHunii 4OCBiA NiKyBaHHA TpoM6oeMbonii nereHeBoi apTepii

HukoHeHko O. C.%2 HukoHeHko A. 0.2, MateeeB C. 0.23, OcayneHko B. B.-3, HakoHeunuii C. H0.23

113 «3anopi3bka MeaMuYHa akageMis nicnaamniomMHoi oceitn MO3 Ykpainus», M. 3anopixoks, YkpaiHa
23anopi3bKuil 4ep)KaBHUI MEOUUHMIA YHIBEPCUTET, M. 3amopixoks, YkpaiHa
*3anopi3bka 061acHa KJiHiYHa NikapHA, M. 3anopixoks, YkpaiHa

Pesiome. TpombGoemobomist nereneBoi aprepii (TEJIA) 3anuinaerbesi oqHi€I0 3 OCHOBHUX MPUYMH PAITOBOI CMEPTi ¥
cBiTi. PiBeHb 3aXBOPIOBaHOCTI Ha BEHO3HUIT TPOMOOEMOO0JTi3M HE Ma€E TEHIEHIIiN 10 3HUKEHHSI.
Meta po6oru. [loninmutu MeToau aiarHocTuKu Ta JikyBaHHsS TEJIA 1uisixom npoBeaeHHs aHasi3y IecITUPIYHOTO

JIOCBiny HaJaHHS JOIIOMOTH IIPU 1Iilf MaTOJIOTII.

Marepiaau ta mMeroau. [IpoBeieHO aHami3 AiarHOCTUKM Ta JiKyBaHHs 472 maiieHTiB 3 roctpoto TEJIA 3a mepi-
on 10 pokiB y BingineHHi Kapaioxipyprii 3anopi3bKoi objacHoi KiiHiuHoi JikapHi. JiarHo3 TEJIA 6yno BepudikoBaHo
3a JOTIOMOTOIO CeJIeKTUBHOI aHTiomynbMoHorpadii (AIIT) y 222 (47 %) mamieHTiB Ta MyJBTUCTiPaTbHOI KOM I0TEPHOL
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anrionynsMoHorpacdii (MCKT ATIITN) y 238 (50,4 %) mauienTiB. Ha ocHOBI KJTiHIYHOT KapTUHU Ta JTaHUX JOAATKOBUX Me-
TOMiB AOCJIIKeHHS] BUSHAYaJIM MAaCUBHY, cyOMacuBHY Ta HeMacuBHY TEJIA.

[t nikyBaHHS MALi€EHTIB 3 MacUBHOIO Ta cyoMacuBHOIO TEJIA nmpu3Havaim TpoMOOIITUYHY Tepalrilo Ta XipypridHe
nikyBaHHs. [t nikyBanHsT HeMacuBHOI TEJIA Ta B pa3i mpoTuIioka3aHb 10 3aCTOCYBaHHSI TPOMOOJIITUKIB — aHTUKOAry-
JITHTHY Tepallilo 3 BAKOPUCTaHHSIM TPOMOOJIITUKIB, aHTUKOATYJISIHTIB Ta XipypriuyHOro JiKyBaHHSI.

Pe3ysabTaTi Ta 00ropopenss. BinzHaueHo BUCOKY eDeKTUBHICTb miarHOCTUKY 3 BUKoHaHHSIM MCKT AIII, Tomy ueit
MeTo[ MoBHicTIO BUTicHUB TpanuuiitHy ATIT. Bin penuausy TEJIA 3arunyno 17 (3,6 %) nauienris, 8 (1,7 %) — Bix KpoBo-
Teyi micys 3acTocyBaHHsI DiOPMHOJITHKIB i aHTUKOATY ISTHTIB. Lle BKasye Ha HEOOXiIHICTh TOKpaIlleHHsI 3aX0/1iB 1JIsl 3a110-
oiranns peuuauBaM TEJIA Ta BUSIBICHHS IxKepel MOXIMBOI KPOBOTEUi i yTPMMAaHHS Bill arpecUBHOI (hiOpUMHOTITUIHOI
Teparmii. 3aBasgku audepeHIIiiioBaHOMY MMiIXOMy A0 JiKyBaHHS 3 BUKOPUCTAaHHSIM TPOMOOJIITUYHOI Teparlii Ta aHTUKOoary-
JISTHTIB TOCATHYTO onyXaHHs y 433 (91,7 %) nauieHTis, ski Oy BUMMKCaHi Ha aMmOymaTopHe JikyBaHHs. I3 Hux 94 (21,7 %)
nauieHTaM Micysi BUNMMCYBaHHS MPU3HAYaAJIA HOBI MepOpaJibHi aHTUKOATYJISTHTH.

BucnoBku

1. MCKT AIIT' mponeMoHCTpyBaia BUCOKY TOYHiCTh ITpu Bu3HadeHHI TEJIA Ta momaTKoBi MOXKJIMBOCTI ISl BUSIBJICHHS

CYIYyTHBOI MATOJIOTii Ta Tif yac arepeHIiaIbHOT JiaTHOCTUKH.
2. TpoMOoiTyHa Teparlis J03BOJISIE IIBMUIKO Ta HAMiMTHO MOJIMIINATY 3araIbHUI CTaH MAIiEHTIB.
. Hacamnepen morpiOHO sIKHaHIIBUAIIE BUSIBISTH €MO0JI03arpoXytodi TpoMOU 1151 MPOGMITaKTUKY PELIMINBIB.

w

4. Jlnsg BropuHHoi npodinaktuku TEJIA nouiabHO 3aCTOCOBYBATH SIK aHTaroHicTH Bitaminy K, Tak i HOBi mepopajibHi aHTH-

KOAaryJIsTHTH.
Karouoei caoea: mpomboembonis necenesoi apmepii, komn’romeprna momoepaghis, GHMUKOA2YASHMU, MPOMOOAI3UC, peyl-
duena TEJIA.
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