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Annoramusi: Tpom6osmOonust serounoit aprepun (TDJIA) - 5TO omacHoe JUIsl XKH3HH COCTOSHHME, XapaKTepu3yromlieecss o0CTpyKIuen
JIETOYHON apTepHabHON CHCTEMBI M3-32 TPOMOOTHUYECKOr0 MaTepHaja, YTO MPUBOIAUT K HAPYIICHHWIO ra3000MeHa, AUCHYHKIUU IIPAaBOTO
JKEeTyJ0uKa M TOTEHIMAIBHOH cMepTHOCTH. HecMoTpst Ha MOCTHXKEHHS B OONACTH JUATHOCTHYECKO BHM3yaln3aluy, OMOMapkepoB U
TepamneBTHUECKUX cTpaTeruid, TOJIA mpomoikaeT co3gaBaTh 3HAYUTENbHBIE IHArHOCTUYECKUE U YIIpaBlIeHYeCKue MpodieMsbl. B 3T0ii ctaThe
npeaAcCTaBJICH HHTeraTVIBHblf/'I aHaJIu3 KIIMHUYECKUX CJIydacB U COBpeMeHHOf/'I JIUTEPATYPhI IJId OUEHKU TUATrHOCTHYECKHUX MHCTPYMCHTOB,
TEpaNeBTHYECKUX CTPATErHid, IPOrHOCTHYECKUX ITOoKa3aTeleld U npopuiakTuieckux mep. [lonydyeHHbIe JaHHBIE CBHICTEILCTBYIOT O TOM,
YTO MEXJAMCIHUIIIIMHAPHEIE TTOIXO0/bl, TOUYHAsI MEIUIHA ¥ BO3HHKAIONINe MUHUMAaJIbHO MHBA3WBHBIC BMEIIATEILCTBA O0CIIAIOT YIYUIIHTh
pe3yIIbTaTHI JIEYEHUS MAI[HEHTOB.
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O‘PKA ARTERIYASI TROMBOEMBOLIYASI BILAN BOG‘LIQ KLINIK
MISOLLAR TAHLILI

J.B. Kurbonov.
Fargona shahar tibbiyot birlashmasi, Farg‘ona sh.,O ‘zbekiston.

Izoh: © Kurbonov J.B.
O‘PKA ARTERIYASI TROMBOEMBOLIYASI BILAN BOG‘LIQ KLINIK MISOLLAR TAHLILI. KPTJ.-2025-N.3.-Ne3.-M
Qabul gilindi: 10.07.2025
Ko‘rib chigildi: 30.08.2025
Nashrga tayyorlandi: 05.09.2025

Annotatsiya: O‘pka arteriyasining tromboemboliyasi (O‘ATE) - bu trombotik material tufayli o’pka arterial tizimining to’silishi bilan
tavsiflanadigan hayot uchun xavfli holat bo’lib, bu gaz almashinuvining buzilishiga, o’ng qorinchaning disfunksiyasi va potentsial o’limga olib
keladi. Diagnostik vizualizatsiya, biomarkerlar va terapevtik strategiyalar sohasida erishilgan yutuqlarga qaramay, O‘ATE sezilarli diagnostika
va boshqaruv muammolarini keltirib chiqarishda davom etmoqda. Ushbu maqolada diagnostika vositalari, terapevtik strategiyalar, prognostik
ko‘rsatkichlar va profilaktika choralarini baholash uchun klinik holatlar va zamonaviy adabiyotlarning integratsiyalashgan tahlili ko‘rsatildi.
Olingan ma’lumotlar shuni ko‘rsatadiki, fanlararo yondashuvlar, aniq tibbiyot va yuzaga kelayotgan minimal invaziv aralashuvlar bemorlarni
davolash natijalarini yaxshilashga qaratilgan.
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Abstract: Pulmonary artery thromboembolism (PATE) is a life-threatening condition characterized by obstruction of the pulmonary arterial
system due to thrombotic material, leading to impaired gas exchange, right ventricular dysfunction, and potential mortality. Despite advances
in diagnostic imaging, biomarkers, and therapeutic strategies, PATE continues to pose significant diagnostic and management challenges.
This article presents an integrative analysis of clinical cases and contemporary literature to evaluate diagnostic tools, therapeutic strategies,
prognostic indicators, and preventive measures. The findings suggest that multidisciplinary approaches, precision medicine, and emerging

minimally invasive interventions hold promise in improving patient outcomes.

Keywords: pulmonary artery thromboembolism, anticoagulation, thrombolysis, risk stratification, clinical cases, prevention.

Introduction: Pulmonary artery thromboem-
bolism (PATE) is a major cardiovascular emergency
with high morbidity and mortality rates. Its incidence
is estimated at 39-115 per 100,000 population annu-
ally, with mortality ranging between 15% and 30% in
untreated patients [1, 2]. The heterogeneous clinical pre-
sentation—ranging from mild dyspnea to sudden cardi-
ac arrest - makes timely diagnosis a critical determinant
of survival. Standardized clinical scoring systems, ad-
vanced imaging modalities, and laboratory biomarkers
have been developed, yet diagnostic uncertainty remains
a significant barrier in real-world practice [3-5].

This article aims to provide an evidence-based
analysis of clinical cases of PATE, focusing on diagnos-
tic challenges, therapeutic strategies, prognostic factors,
and preventive approaches, structured within the IM-
RAD framework.

Methods: Literature Search Strategy:A com-
prehensive literature search was conducted to identify
peer-reviewed studies, systematic reviews, meta-anal-
yses, and case reports addressing pulmonary artery
thromboembolism (PATE). The databases PubMed,
Scopus, Web of Science, and Embase were systematical-
ly searched for publications from January 2005 to June
2024. Search terms included combinations of: “pulmo-

nary artery thromboembolism,” “pulmonary embo-

99 ¢ 99 €6,

lism,” “deep vein thrombosis,” “case report,” “anticoag-

LR I3

ulant therapy,” “thrombolysis,” and “clinical outcome.”
Boolean operators (AND, OR) were applied to broaden
or narrow the scope as appropriate [6]. Reference lists of
relevant articles were further hand-searched to identify
additional studies.

Inclusion and Exclusion Criteria:

Eligible articles included (1) clinical trials, (2)
prospective and retrospective observational studies, (3)
case series, and (4) single-case reports directly related to
pulmonary embolism. Only studies published in English
and indexed in peer-reviewed journals were considered.
Exclusion criteria were: (1) non-English publications,
(2) animal studies, (3) conference abstracts without full
text, and (4) articles lacking adequate clinical details [7].
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Data Extraction and Case Selection:

Two reviewers independently extracted data using a
structured form. Extracted information included:

* Demographics (age, sex, comorbidities)

* Risk factors (surgery, immobilization, pregnancy, can-
cer, trauma, thrombophilia)

¢ Clinical presentation (symptoms, signs, hemodynamic
stability)

* Diagnostic modalities (CT pulmonary angiography, ven-
tilation—perfusion scan, echocardiography, biomarkers)
* Therapeutic interventions (anticoagulation, thromboly-
sis, catheter-directed procedures, surgical embolectomy)
* Outcomes (survival, recurrence, complications, mor-
tality)

Clinical case examples were selected to illus-
trate diverse presentations and management approach-
es. Specifically, four representative case categories were
chosen:

1. Postoperative pulmonary embolism in elderly patients.
2. Pregnancy-associated embolism in young women.

3. Cancer-related thromboembolism.

4. Recurrent embolism despite adequate anticoagula-
tion.

This approach ensured that both high-risk popu-
lations and atypical presentations were represented.
Quality Assessment:

The methodological quality of included studies
was assessed using the Newcastle-Ottawa Scale (NOS)
for observational studies and the Cochrane Risk of Bias
Tool for randomized controlled trials [§]. Case reports
and case series were evaluated for clarity, diagnostic
confirmation, and completeness of treatment and out-
come reporting. Only studies scoring above the mini-
mum quality threshold were retained for synthesis.
Data Synthesis:

Extracted data were synthesized in a narrative
review format, focusing on identifying common clinical
features, diagnostic pathways, treatment strategies, and
outcomes. Case reports were presented alongside epide-
miological and clinical trial data to highlight similari-

ties and discrepancies between controlled studies and
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real-world scenarios. Quantitative pooling (me-
ta-analysis) was not performed due to heterogene-
ity in study designs and outcomes [9, 10]. Instead,
the findings were integrated into a descriptive anal-
ysis structured around the IMRAD framework.

Ethical Considerations As this research in-
volved the secondary analysis of published data, no
direct patient involvement occurred, and ethical ap-
proval was not required. Nevertheless, all clinical cases
included in the review were derived from peer-reviewed
sources where patient confidentiality and informed
consent procedures had already been respected [11].

Results: Clinical Presentation Analysis of
42 relevant studies and case reports revealed that the
majority of patients with pulmonary artery throm-
boembolism (PATE) presented with dyspnea (72%),
pleuritic chest pain (54%), tachycardia (46%), and
syncope (18%). Less frequent but clinically signifi-
cant findings included hemoptysis (7%), fever (5%),
and cyanosis (3%) [12]. Hemodynamic instability at
presentation, defined by systolic blood pressure <90
mmHg, was reported in 11-15% of patients and strong-
ly correlated with increased short-term mortality [13].
Risk factor analysis indicated that recent surgery
(particularly orthopedic and abdominal procedures),
active malignancy, prolonged immobilization, and
pregnancy were the most common predisposing con-
ditions [14]. Approximately 30% of patients did not
have an identifiable risk factor, highlighting the im-
portance of vigilance in low-risk populations [15].

Diagnostic Approaches Computed tomogra-
phy pulmonary angiography (CTPA) was the diagnostic
modality of choice in over 85% of reported cases [16].
CTPA demonstrated sensitivity >90% and specificity
>95%, making it the gold standard for diagnosis. Echo-
cardiography was frequently used in unstable patients,
where findings such as right ventricular (RV) dilation
and tricuspid regurgitation were indicative of massive
embolism [17]. D-dimer testing maintained high sensi-
tivity (94%) but low specificity (38%), limiting its role
to exclusion in low-to-intermediate risk patients [18].

Several casereports highlighted the limitations of
diagnostic imaging in pregnant women and patients with
renal insufficiency, where ventilation-perfusion (V/Q)
scanning remained the preferred alternative [17]. Lower
extremity Doppler ultrasound confirmed the presence of
deep vein thrombosis (DVT) in approximately 40% of

cases, providing indirect evidence of embolic origin [18].

i,
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Therapeutic Strategies Anticoagulation was univer-
sally implemented as first-line therapy. Unfraction-
ated heparin (UFH) and low molecular weight hep-
arin (LMWH) were commonly used in hospitalized
patients, while direct oral anticoagulants (DOACs) were
increasingly favored in outpatient management [14].
» Systemic thrombolysis (e.g., alteplase, streptokinase)
was employed in 12—15% of high-risk cases with hemo-
dynamic compromise, achieving rapid hemodynamic
improvement but at the expense of major bleeding in
~6% of patients [14,16].

» Catheter-directed thrombolysis and thrombectomy
emerged as effective alternatives, especially in patients
with contraindications to systemic thrombolysis.

* Surgical embolectomy was rarely performed (1-3%)
but remained a life-saving intervention for massive, re-
fractory embolism [13].

Case-Based Analysis Case 1: Postoper-
ative Pulmonary Embolism in an Elderly Patient
A 72-year-old male underwent hip replacement sur-
gery and developed sudden-onset dyspnea and hy-
potension on postoperative day 5. CTPA revealed a
massive saddle embolism. Intravenous heparin was
initiated, followed by systemic thrombolysis with al-
teplase. The patient achieved hemodynamic stabi-
lization but required prolonged intensive care mon-
itoring. This case underscores the importance of
thromboprophylaxis in orthopedic surgery [12,14].

Case 2: Pregnancy-Associated Embolism in
a Young Woman A 29-year-old woman at 28 weeks of
gestation presented with chest pain and tachycardia. V/Q
scanning demonstrated a high probability of pulmonary
embolism. Anticoagulation with LMWH was initiated,
and thrombolytic therapy was avoided due to pregnan-
cy-related risks. The patient completed therapy without
recurrence, highlighting the complex risk-benefit bal-
ance of anticoagulation during pregnancy [15,17].

Case 3: Cancer-Related Thromboembolism
A 6l1-year-old female with metastatic ovarian carcinoma
developed acute dyspnea during chemotherapy. CTPA
confirmed bilateral emboli. Despite anticoagulation
with LMWH, recurrence occurred within two months,
requiring indefinite anticoagulation. This reflects the
high recurrence risk in malignancy-associated thrombo-
embolism [17,20].

Case 4: Recurrent Embolism Despite Antico-
agulation A 45-year-old male with a history of recur-

rent venous thromboembolism presented with syncope.
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He had been on therapeutic warfarin with INR
monitoring. Workup revealed recurrent bilateral pulmo-
nary embolism. A switch to DOAC therapy, combined
with placement of an inferior vena cava (IVC) filter, was
undertaken. This case highlights the need for individual-
ized therapy in refractory or recurrent embolism [18,21].

Outcomes and Prognosis: Overall survival
was highest in patients diagnosed early and managed
promptly with anticoagulation. In-hospital mortality for
massive PE ranged between 20-25%, whereas submas-
sive and low-risk cases had significantly better outcomes
[13,16]. Predictors of poor prognosis included right ven-
tricular dysfunction, elevated troponin/BNP levels, ac-
tive malignancy, and delayed diagnosis [17].

Discussion: The present analysis of pulmonary
artery thromboembolism (PATE) demonstrates that de-
spite advances in diagnostic and therapeutic modalities,
the condition remains associated with considerable mor-
bidity and mortality. The case-based review highlights
not only the classical clinical presentations but also the
heterogeneity of risk profiles and outcomes. When com-
pared with existing literature, several key themes emerge.

Diagnostic Considerations Our findings rein-
force the role of computed tomography pulmonary an-
giography (CTPA) as the gold standard for diagnosis in
most patient populations, consistent with the results of
the PIOPED 1I trial [18]. However, as illustrated by the
pregnancy-associated case, CTPA is not universally ap-
plicable due to concerns about radiation exposure. In such
instances, ventilation-perfusion (V/Q) scanning contin-
ues to provide a safe and reliable alternative, particularly
when combined with clinical probability assessment [19].

The variability in clinical presentation remains
a major diagnostic challenge. Nonspecific symptoms
such as dyspnea, chest pain, or syncope frequently
overlap with other cardiopulmonary conditions, con-
tributing to misdiagnosis or delayed treatment [20].
Clinical scoring systems, such as the Wells and revised
Geneva scores, have improved pre-test probability es-
timation, yet their predictive power may be limited in
atypical cases or in populations with multiple comor-
bidities [21]. Biomarkers such as D-dimer, troponin,
and BNP offer additional diagnostic support, but their
low specificity requires cautious interpretation [22].

Therapeutic ~ Challenges and  Outcomes
Anticoagulation remains the cornerstone of therapy,
with direct oral anticoagulants (DOACs) showing su-

perior safety and convenience compared to traditional
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vitamin K antagonists. Nevertheless, as illustrated by
the recurrent embolism case, therapeutic failures can
occur even with adequate anticoagulation. Such cas-
es highlight the importance of individualized treat-
ment, including the potential role of inferior vena
cava (IVC) filters or switching anticoagulant classes.

Systemic thrombolysis is life-saving in mas-
sive PE but carries a significant bleeding risk, par-
ticularly intracranial hemorrhage, which has been
reported in 1-3% of treated patients. Catheter-direct-
ed interventions are increasingly recognized as ef-
fective alternatives, offering localized therapy with
reduced systemic exposure. However, randomized
controlled trial evidence remains limited, and fur-
ther research is needed to define their precise role.

The postoperative and malignancy-associat-
ed cases underscore the persistent challenge of sec-
ondary prevention. Despite prophylactic regimens,
orthopedic and oncological patients remain dispropor-
tionately affected. Malignancy-associated PATE, in par-
ticular, is associated with higher recurrence and poorer
outcomes compared to non-cancer cases.

This supports the recommendations for ex-
tended-duration anticoagulation in cancer patients, al-
though balancing the risk of bleeding remains complex.

Prognostic Indicators: The prognostic sig-
nificance of right ventricular dysfunction has been
consistently demonstrated in both observational stud-
ies and meta-analyses [22]. In our analysis, cases with
hemodynamic instability at presentation had marked-
ly worse outcomes. Elevated biomarkers such as tro-
ponin and BNP correlated with increased mortality
risk, supporting their inclusion in prognostic models.
Early recognition of these markers may guide clini-
cians toward more aggressive management strategies.

Preventive Strategies: Prevention remains the
most effective strategy against PATE. Pharmacological
prophylaxis with LMWH or DOACSs, combined with
mechanical measures (compression stockings, inter-
mittent pneumatic compression), has proven efficacy
in reducing postoperative venous thromboembolism.
However, adherence to prophylactic protocols remains
suboptimal, particularly in resource-limited settings.
The elderly postoperative case underscores the impor-
tance of strict adherence to prophylactic guidelines.

Future Perspectives: Looking ahead, several
avenues hold promise for improving PATE management:

Personalized

anticoagulation

therapy
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guided by genetic and biomarker profiling may op-
timize efficacy while minimizing adverse effects.
Artificial (Al)-assist-

ed imaging may sensitivi-

intelligence
enhance diagnostic

ty in cases with subtle or atypical presentations.

Development of novel anticoagulants with im-
proved safety profiles may broaden treat-
ment options, especially for high-risk popula-

tions such as cancer patients or pregnant women.

Large-scale, multicenter randomized trials are
required to clarify the role of catheter-directed ther-
apies and surgical embolectomy in modern practice.
Study
The present review is limited by reliance on published

Limitations of the

literature, which may be subject to publication bias. Ad-
ditionally, heterogeneity across case reports and clini-
cal trials precluded quantitative synthesis. Nevertheless,
the integration of diverse clinical scenarios with estab-
lished evidence provides valuable insight into the multi-
faceted nature of pulmonary artery thromboembolism.

Conclusion: Pulmonary artery thromboembo-
lism (PATE) represents a persistent and multifaceted
clinical challenge due to its variable presentation, diag-
nostic complexity, and life-threatening complications.
The analysis of clinical cases and supporting literature
highlights that early recognition, risk stratification,
and timely initiation of therapy remain the key deter-
minants of patient outcomes. While anticoagulation
continues to be the cornerstone of treatment, novel
therapeutic approaches such as catheter-directed inter-
ventions and targeted pharmacological strategies are
expanding the therapeutic landscape, particularly for pa-
tients with contraindications to systemic thrombolysis.

Importantly, right ventricular dysfunction, ele-
vated cardiac biomarkers, and recurrent thromboembolic
events remain strong prognostic indicators of morbidity
and mortality. Prevention through thromboprophylaxis
in high-risk groups, especially postoperative and oncol-
ogy patients, is crucial to reducing disease burden. De-
spite advances, significant gaps remain in the areas of
personalized therapy, bleeding risk minimization, and
long-term management of complications such as chronic
thromboembolic pulmonary hypertension.

Future research must focus on precision med-
icine approaches, integration of advanced imaging
and artificial intelligence for earlier detection, and the
development of safer anticoagulant agents. A mul-

tidisciplinary, patient-centered approach will be es-
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sential to optimize both acute management and long-
term outcomes in individuals affected by PATE.
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