
J Med Assoc Thai Vol. 94 No. 1  2011 89

Correspondence to:
Charuluxananan S, Department of Anesthesiology, Faculty
of Medicine, Chulalongkorn University, Bangkok 10330,
Thailand.
Phone: 0-2256-4215
E-mail: somratcu@hotmail.com

The Thai Incident Monitoring Study (Thai AIMS) of
Suspected Pulmonary Embolism: An Analysis of

1,996 Incident Reports
Tee Chularojmontri MD*, Intiporn Kositanurit MD**,

Somrat Charuluxananan MD***, Wimonrat Sriraj MD****,
Yodying Punjasawadwong MD*****, Aksorn Pulnitiporn MD******

* King Chulalongkorn Memorial Hospital and Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
** Faculty of Medicine, Naresuan University, Phitsanulok, Thailand

*** Faculty of Medicine, Chulalongkorn University and Chulalongkorn Research Center for Quality,
Safety and Innovation in Patient Care, Bangkok, Thailand

**** Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand
***** Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

****** Khon Kaen Regional Hospital, Khon Kaen, Thailand

Background: The present study is part of the multicenter study of model of anesthesia related adverse events in Thailand by
Incident Report (The Thai Anesthesia Incident Monitoring Study or Thai AIMS). The objectives of the present study were to
determine the frequency, clinical presenting, and outcomes of suspected pulmonary embolism.
Material and Method: The present study is a prospective descriptive research design. Three anesthesiologists extracted
relevant data from the incident reports on suspected pulmonary embolism from the Thai AIMS database collected during the
study period between January 1 and June 30, 2007. Descriptive statistics was used.
Results: After exclusion of four irrelevant or unlikely pulmonary embolism patients, there were 12 cases of suspected
pulmonary embolism (0.6% of 1996 incident reports). Four cases (25%) were operated under emergency conditions. One
incident (8.3%), eight incidents (67.7%), and three incidents (25%) were diagnosed by clinical diagnosis in preoperative,
intra-operative, and 24-hour postoperative period. Common clinical manifestations were hypoxia (91.7%), hypotension
(91.7%), and cardiac arrest (50%) at time of diagnosis. The mortality rate of obstetric surgery, orthopedic surgery, and
general surgery were 42.8% ( 3 out of 7), 50% ( 2 out of 4), and 0% ( 0 out of 1 patient) with a total mortality rate of 41.7%.
Only two patients (16.6%) that had incidental cardiac arrest survived. There were two cases (16.6%) of preventable incidents
due to incorrect usage of pressure pump for rapid IV infusion.
Conclusion: Diagnosis of pulmonary embolism was difficult. The incidents were rare. Hypoxia and hypotension were the
most common manifestations. Perioperative mortality rate was high (41.7%) despite prompt cardiopulmonary support. Most
incidents were unexpected. An air embolism due to incorrect use of pressure pump for rapid IV infusion was considered
preventable. Further epidemiologic studies for thromboembolism prophylaxis in Thailand are needed.
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Pulmonary embolism ranges from asymptomatic
incidentally discovered emboli to massive pulmonary
embolism causing severe hypotension and immediate
death. The diagnosis and treatment of pulmonary

embolism demand an interdisciplinary approach,
combining surgical, medical, and radiologic
specialties. Acute pulmonary embolism may occur
unpredictably and be difficult to diagnose. Intra-
operative pulmonary embolism is a rare but not
infrequently reported event. The common cause of
pulmonary embolism is venous thrombosis, many of
the reported cases involved non-thrombotic material
such as tumor cells(1-3), air(4,5), gas(6) and trophoblastic
cells(7).
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In 2005, The Royal College of Anesthesio-
logists of Thailand (RCAT) endorsed a multicenter
registry of anesthesia related adverse events among
20 hospitals across Thailand, the Thai Incidents
Monitoring Study (THAI Study)(8,9). The incidence of
suspected pulmonary embolism in the perioperative
period was 0.9%(9). However, there is no sub-study
describing pulmonary embolism reported.

In 2007, the RCAT in collaboration with the
National Research Council of Thailand and the Thai
Joint Commission on Hospital Accreditation, used the
method of incident reporting to identify and analyze
anesthesia related incidents in 51 hospitals, namely
the Thai Anesthesia Incidents Monitoring Study (Thai
AIMS)(10,11). Pulmonary embolism was sporadically
suspected as a peri-operative cause of death in
Thailand. The objectives of this sub-study of the Thai
AIMS were to determine natural course and factors
related to suspected pulmonary embolism (PE).

Material and Method
The prospective multicenter study, the Thai

Anesthesia Incidents Monitoring Study (Thai AIMS),
was conducted by the RCAT between January 1 and
June 30, 2007. All attending anesthesiologists and
nurse anesthetists in 51 hospitals ranging from district
(community) hospitals to tertiary (regional or university)
hospitals across Thailand were invited to report the
critical incidents on an anonymous and voluntary
basis(10,11).

The present study was approved by all
institutional ethical review boards, with no additional
written informed consent required. The specific
anesthesia adverse events detected during anesthesia
and during the 24-hour postoperative period were
reported by filling out a standardized incident
reporting form as soon as possible after the occurrence
of adverse events. These included pulmonary aspiration,
suspected pulmonary embolism, esophageal intubation,
endo-bronchial intubation, oxygen de-saturation,
re-intubation, difficult intubation, failed intubation,
total spinal anesthesia, awareness, cerebral-vascular
accident, convulsion, nerve injuries, transfusion
mismatch, suspected myocardial infarction/ischemia,
cardiac arrest, death, suspected malignant hyperthermia,
anaphylaxis, drug error, equipment malfunction, and
cardiac arrhythmia requiring  treatment. The surgical
profile, anesthesia profiles, and a narrative of incidents
were also recorded. Details of the Thai AIMS Study
methodology have been described. All forms were sent
to data management unit at Chulalongkorn University.

Each critical incident was reviewed by three
anesthesiologists. Discrepancies among the three
members were resolved by discussion. Grading of
PE by peer reviewers was modified from Larach’s
grading of suspected malignant hyperthermia(12). The
descriptive statistics were used for data analysis with
SPSS for Windows, version 12.0.

Results
During the six-month period between January

and June 2007, sixteen suspected pulmonary embolism
(PE) cases were reported. Patients were categorized
into five grades by using clinical presenting factors
(unexplained hypoxia, hypotension, and cardiac
arrest), predisposing factors (pregnancy, aging,
orthopedic surgery), and/or definite diagnosis by
laboratory investigation (electrocardiography, chest
x-ray and lungs scan). After review by three
anesthesiologists, five grades of PE were classified
among 16 initially suspected PE cases sent to the data
management unit as shown in Table 1.

After exclusion of grade I patients from data
analysis, there were 12 cases of suspected PE patients
or 0.6% of 1996 incident reports. Age of patients
ranged from 15 to 71 years, of which two cases (16.7%)
occurred in patients whose age was more than 60 years.
Most of the events occurred in patient weight between
50-82 kilograms and height between 150-185 centimeters.
Three cases (25%) were male and nine cases (75%)
were female. Seven cases (58.3%) had ASA physical
status 1 and 2; five cases (41.7%) had ASA physical
status 3 and 4. Four cases (25.0%) were operated
under emergency condition. Among 12 incidents, one
incident (8.3%), eight incidents (66.7%) and three
incidents (25%) were diagnosed by clinical diagnosis
in preoperative, intra-operative, and postoperative
periods as shown in Table 2.

PE grading n

Grade I: unlikely PE 4
Grade II: somewhat less than likely to be PE 3
 or cannot be excluded PE
Grade III: possible PE 1
Grade IV: somewhat greater than likely to be PE 4
Grade V: almost certainly PE 4

Table 1. Patient categorized by pulmonary embolism
grading system (n = 16)

PE = pulmonary embolism
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pulmonary embolism were made. Characteristics of
patient experienced pulmonary embolism are shown
in Table 3. The mortality rate according to case
characteristics is shown in Table 4. Two out of six
patients (16.6%) that had cardiac arrest survived.

Discussion
Despite advances in medical technology,

ruling out or diagnosis of pulmonary embolism (PE)
remains one of medical problems in clinical practice(13).
PE is usually an under-estimated or under-diagnosed
condition. Leibovitz et al reported that PE represented
the main cause of death that is less suspected by
healthcare provider, particularly in the elderly(14).
About 40% of PE found by autopsy in aging patients
was not suspected during ante-mortem period(14). The
fact that pulmonary embolism is missed more often than
it is diagnosed may be explained by the occurrence of
non-specific signs and symptoms in the majority of
patients. The lack of laboratory tests may be another
major factor in the low incidence of antemortem
diagnosis.

Eleven cases (91.7%), eleven cases (91.7%)
and six cases (50%) experienced hypoxia, hypotension,
and cardiac arrest, respectively, when diagnosis of

No. Age (yr)/sex ASA     Preoperative conditions             Surgery Anesthesia
technique/drugs/position

1      23/F   2E Pregnancy Cesarean section, SA, bupivacaine in dextrose
salpingooophorectomy 12.5 mg/supine

2      27/F   4E Pregnancy with presumptive Cesarean section GA/supine
amniotic embolism during
labor pain

3      25/F   2 Twins Pregnancy Cesarean section GA by a nurse anesthetist/
supine

4      29/F   2 Pregnancy Cesarean section, SA/supine
tubal resection

5      32/F   3 Pregnancy, retained placenta, Placental removal GA/lithotomy
post MVR

6      15/F   3E Molar pregnancy Suction evacuation of GA/lithotomy
molar

7      59/F   2 Ovarian cancer Debulking tumors GA/supine
8      71/M   3 Aging, post CABG Hemiarthroplasty GA/lateral decubitus
9      17/F   1 Plate and screw SA, bupivacaine in dextrose

fixation of femur 20 mg/supine
10      45/F   3E DM, HT, trauma Plate and screw of tibia SA/supine
11      67/M   2 Aging Decompressive GA/prone

laminectomy L5-S1
with fusion

12      29/M   2 AIDS Exploration to drain SA/supine
TB ilium

* ASA PS =  American Society of Anesthesiologists Physical status; F = female; M = male; E = emergency; MVR = mitral
valve replacement; SA = spinal anesthesia; GA = general anesthesia; TB = tuberculosis

Table 3. Characteristics of patient experienced pulmonary embolism (n = 12)

Characteristics n (%)

ASA physical status 12
1   1 (8.3%)
2   6 (50%)
3   4 (33.3%)
4   1 (8.3%)

Emergency   4
Time of PE diagnosis 12

Preoperative   1
Intra-operative   8
Postoperative   3

Surgery/procedures 12
Obstetrics   7
Orthopedics   4
General   1

Table 2. Anesthetic and surgical characteristics of suspected
pulmonary embolism patients
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No. Hypoxia   Hypotension/ Onsite cardiac        Associated events      Period at    PE Outcome
     rhythm at   arrest, CPR    occurrence grading
   resuscitation

1     Yes Yes/bradycardia         Yes Acute loss of conscious Intra-operative    IV Death
after coughing during (prolonged coma,
placental delivery persistent shock,

ICU POD 1 dead)
2     Yes Yes/tachycardia         No Acute loss of conscious Preoperative    V Death ICU POD 0,

with severe hypoxia hr 5
during per vaginal exam
in LR, proceed to
coagulopathy, DIC

3     Yes No/tachycardia         No Periodic drop in SpO2, Intra-operative    II Survived, exclude
Postop. crepitation peripartum car
both lungs diomyopathy

EF 30-40%, D/C d 7
4     Yes Yes/asystole         Yes Postop hr 6, found arrest, Postoperative    II Death POD 0

may be respiratory
depression

5     Yes Yes/bradycardia,         Yes Massive bleeding Intra-operative    II Survived
PEA

6     Yes Yes/na         No Rapid bleeding Intra-operative    II Survived
7     Yes Yes /asystole         Yes Enough, loss of conscious, Postoperative    IV Death POD 1 ward

hypoxia, arrest with
seizure

8     Yes Yes/na         No Acute hypoxia after Lung scan    V Survived
coughing pulmonary

infarction/
postoperative

9     No Yes/na         No High spinal to total spinal Intra-operative    V Survived, complete
pressure bag pupm IV air recovery 45-60 min

PACU
10     Yes Yes/bradycardia,         Yes Leg elevation to bandage Intra-operative    IV Death POD 0, hr 3

PEA then acute loss of
conscious

11     Yes Yes/bradycardia         No Sudden drop of ETCO2 Intra-operative    III Survived
R/O with air embolism
and ongoing bleeding
from tear epidural vein

12     Yes Yes/pulseless         Yes Acute loss of conscious, Intra-operative    V Survived, 30 min
VT+asystole hypoxia. Pressure pump complete response

IV air embolism to CPR

* ICU = intensive care unit; POD = postoperative day; PEA = pulseless electrical activity; LR = labor room; D/C = discharge
from hospital, CABG =

Table 3. Characteristics of patients with presumed pulmonary embolism (n = 12) (continued)

In 2005, the RCAT reported the incidence of
suspected PE in the THAI Study of which was also
under-diagnosed(9). Among 1,996 incident reports of
the Thai AIMS, only 16 incident reports of suspected
PE were sent to the data management center. After
reviewing by 3 anesthesiologists, 4 patients of grade 1

(PE: unlikely) were excluded: 2 cases of suspected
myocardial infarction, 1 case of severe hypotension
after cementing of prosthesis and 1 case of bilateral
lungs collapse. The remaining 12 cases of suspected
PE (0.6% of total incident reports) were as follow:
grade 2, or “somewhat less than likely” or “cannot be
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excluded” to be PE (4 cases: 33.3%), grade 3 or possible
PE (1 case; 8.4%), grade 4, or “somewhat greater than
likely” to be PE (3 cases; 25%) and grade 5, or “almost
certainly” PE (4 case; 33.3%). The authors used clinical
grading scale modified from Larach’s grading scale to
predict malignant hyperthermia, which was appropriate
for diagnosis of such cases in Thailand where
suspected PE patients were rarely diagnosed by
sophisticated investigation such as perfusion lung
scanning, computerized tomography or D-dimer
enzyme-linked immune-sorbent assay (ELISA)(12). The
present study confirmed the reviews that diagnosis of
PE is very difficult. Its incidence is rare. Suspected PE
can occur with either male or female patients. One-third
of the suspected PE cases occurred under emergency
conditions whereas two-third (2 cases) occurred
during the postoperative period. In the present series,
suspected PE occurred commonly among obstetric
and orthopedic surgical patients with sudden critical
events.

All but one (91.7%) of all suspected PE
cases experienced hypoxia (or oxygen desaturation)
and severe hypotension. Half of the patients
experienced cardiac arrest or received cardio-
pulmonary resuscitation. In the present cases series,
bradycardia occurred more frequently than tachycardia.
Three patients (25%) were detected as pulseless or

asystole while five patients (41.7%) developed
sudden unconsciousness. Two cases developed
sudden cough before unconsciousness.

The present study revealed that most of
suspected PE occurrences happened spontaneously,
and were thus not preventable. Two cases of
preventable incidents were due to iatrogenic rapid
infusing of air into the venous system by using
pressure bag incorrectly. This should be the issue
of focus among our community for developing
preventive strategies.

The authors had one patient who was believed
to have experienced non-fulminant bone cement
implantation syndrome during hemi-arthroplasty. She
experienced acute hypotension and bradycardia
while cement was being implanted into her femur,
followed by a loss of consciousness thereafter.
After administration of vasopressor, she regained
consciousnessand blood pressure returned to within
a normal range. Embolic phenomenon has been
proven to be the cause of bone cement implantation
syndrome in animals and humans. The physiological
consequences of emboli are considered to be results
of both mechanical effect and mediator release, which
provokes increased pulmonary vascular tone(15).

The signs of pulmonary embolism under
anesthesia may be a temporary phenomenon,
depending on the size of the embolus and the size of
the pulmonary artery that is obstructed, as well as the
number of emboli. Massive pulmonary embolism
results in significant changes in cardiovascular and
pulmonary function. This has been described in
both the non-operative(16-18) and the intra-operative
patient(19). Classic findings include systemic hypo-
tension, hypoxia, increased pulmonary dead space
(resulting in hypercarbia and low ETCO2), pulmonary
hypertension, and increased central venous pressure.
Hypoxia is a very common event during the evidence
of pulmonary embolism. In acute pulmonary embolism,
anatomic obstruction is undoubtedly the most
important cause of compromised physiology, but the
release of vasoactive and bronchoactive substance
such as serotonin from platelets may lead to
deterioration in ventilation-perfusion mismatching(20).

Previous studies have reported intra-
operative presentation of pulmonary emboli with
these systemic manifestations and have attributed
them to the propagation of deep venous thrombi(20-30).
In many cases, symptoms began within minutes of
manipulating the lower extremity. These manipulations
included raising the limb to prepare the skin(25), placing

Characteristics   Total Fatal cases
number (n%)

Type of surgery
Obstetric surgery      7  3 (42.8%)
Orthopedic surgery      4  2 (50.0%)
General surgery      1  0 (0%)

Clinical presentation
Hypoxia    11  5 (45.5%)
Hypotension    11 5 (45.5%)
Cardiac  arrest      6 4 (66.6%)

Grading for pulmonary embolism
Grading II      3 1 (33.3%)
Grading IV      1 0 (0.0%)
Grading IV      3 3 (100%)
Grading V      4 1 (25%)

Period of events
Preoperative      1 1 (100%)
Intra-operative      8 2 (25%)
Postoperative      2 2 (100%)

Total    12 5 (41.7%)

Table 4. Mortality  rates according to characteristics of
suspected cases of pulmonary embolism
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the patient in the prone position(31), inflation of a
pneumatic tourniquet(30,32), release of a tourniquet(33)

or exsanguination of the limb with an Esmarch
bandage(26,28,29). The common conclusion is that a
thrombus was dislodged either by direct mechanical
force applied to the clot or increased venous flow,
resulting in propulsion of the clot.

Pulmonary embolism was more common in
obese and elderly individuals. Prolonged illness,
debility, immobilization in bed, and heart disease might
be the predisposing factors. The presented patients
also included pregnant and aging, which were risk
factors. Women who are pregnant or in the postpartum
period and women receiving hormonal therapy are all
at increased risk for venous thromboembolism. Recent
U.S. epidemiologic data showed a risk of venous
thromboembolism among pregnant or postpartum
women of 4.29, with an overall incidence of 199.7 cases
per 100,000 woman-years(34). Furthermore, the risk of a
first episode of venous thromboembolism was five
times as high in the postpartum period as during
pregnancy, and the risk of pulmonary embolism was
15 times as high during the postpartum period as
during pregnancy. Wells et al introduced Wells score
to determine the possibility of diagnostic pulmonary
embolism. It comprises of clinical suspected DVT
(3 points), alternative diagnosis is less likely than
PE (3 points), tachycardia > 100/min (1.5 points),
immobilization/surgery in previous four weeks
(1.5%) history of DVT or PE (1.5 points), hemoptysis
(1.0 point) and malignancy (1 point)(35). The traditional
interpretation (4, 5, 10) is: Score > 6.0 - High (probability
59% based on pooled data); Score; 2.0 to 6.0 - Moderate
(probability 29% based on pooled data) and Score
< 2.0 - Low (probability 15% based on pooled data).
If score > 4 than PE likely, consider diagnostic imaging,
if score 4 or less –PE unlikely, consider D-dimer to rule
out PE(35). During the preoperative visit in risky
patients, the authors should consider these factors.
However, this protocol is not appropriate for the
current situation in Thailand because of several
limitations including laboratory test.

Pulmonary embolism causing hemodynamic
instability is termed massive. Once it is suspected, a
diagnostic plan and supportive measures are essential.
The physiological effects of massive pulmonary
embolism is such that resulting right ventricular failure
may lead to compromised left ventricular preload, which
may be life-threatening(36). Vasopressor therapy should
be considered early if the blood pressure is not rapidly
restored. There is little information about the use of

inotropic agents in general. Intubation, oxygen
supplementation, and mechanical ventilation are
instituted as necessary for respiratory failure(37).

The mortality rate of patients with suspected
PE during 24 hour perioperative period was high
(41.7%). Shock all presentation had an increased risk
of mortality by a factor of three to seven. The majority
of the deaths among patients with shock occur within
the first hour of presentation(38). In the authors previous
study regarding cardiac arrest during anesthesia,
suspected PE could not be ruled out(39-41).

The limitations of the present study are:
(1) there were missing data due to incompleteness of
data despite prospective data collection, (2) there was
no definite diagnostic confirmation of PE in most
cases. However, this is an important document about
suspected PE in Thailand.

Conclusion
There were 12 out of 1996 incident reports of

suspected PE in the database of the Thai AIMS with
41.7% mortality rate. Majority of suspected PE during
24-hour perioperative period cases occurred among,
obstetric or orthopedic patients. Sudden hypoxia,
hypotension, and unconsciousness were major clinical
manifestations necessitating prompt cardiopulmonary
support. Most of suspected PE during the 24-hour
perioperative period were considered to be unexpected
event and inevitable. However, there were two cases of
preventable PE due to using a pressure bag for rapid
IV infusion incorrectly. Further epidemiological studies
regarding pulmonary embolism and thromboembolism
in Thailand are needed.
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การศึกษาเฝ้าระวังอุบัติการณ์ในสงสัยภาวะหลอดเลือดปอดอุดกั้น: การวิเคราะห์จากรายงาน

อุบัติการณ์ 1,996 ฉบับ

ธีร์ จุฬาโรจน์มนตรี, อินธิพร โฆษิตานุฤทธ์ิ, สมรัตน์ จารุลักษณานันท์, วิมลรัตน์ ศรีราช, ยอดย่ิง ปัญจสวัสด์ิวงศ์,

อักษร พูลนิติพร

ภูมิหลัง: การศึกษาจากการเป็นส่วนหนึ่งของงานวิจัยสหสถาบันในโครงการศึกษาแบบจำลองของการเกิดภาวะ

แทรกซ้อนทางวิสัญญีในประเทศไทย โดยการรายงานอุบัติการณ์ (Thai AIMS) วัตถุประสงค์ของการศึกษานี้

เพื่อทราบความถี่ อาการทางคลินิก และผลลัพธ์ของผู้ป่วยที่สงสัยภาวะหลอดเลือดปอดอุดกั้น

วัสดุและวิธีการ: เป็นการศึกษาแบบพรรณนาชนิดไปข้างหน้า วิสัญญีแพทย์ 3 คน วิเคราะห์ข้อมูลของรายงาน

อุบัติการณ์ของผู้ป่วยที่ได้รับการวินิจฉัยสงสัยภาวะหลอดเลือดปอดอุดกั้นจากฐานข้อมูล Thai AIMS ซึ่งเก็บข้อมูล

รายงานอุบัติการณ์ระหว่างวันท่ี 1 มกราคม พ.ศ. 2550 ถึง 30 มิถุนายน พ.ศ. 2550 วิเคราะห์ด้วยสถิติแบบพรรณนา

ผลการศึกษา: หลังจากคัดผู้ป่วย 4 ราย ซึ่งไม่ใช่ภาวะหลอดเลือดปอดอุดกั้นออก มีผู้ได้รับการวินิจฉัยสงสัย

ภาวะหลอดเลือดปอดอุดกั้น 12 ราย (ร้อยละ 0.6 ของรายงานอุบัติการณ์ทั้งหมด 1,996 รายงาน) 4 ราย (25%)

เป็นผู้ป่วยท่ีได้รับการผ่าตัดฉุกเฉิน 1 ราย (ร้อยละ 8.3), 8 ราย (ร้อยละ 67.7) และ 3 ราย (ร้อยละ 25) ของอุบัติการณ์

เกิดขึ้นในช่วงก่อน, ระหว่างและช่วงหลังผ่าตัด 24 ชั่วโมง ร้อยละ 91.7, ร้อยละ 91.7 และร้อยละ 50 เกิดภาวะ

ขาดออกซิเจน ความดันเลือดต่ำ และภาวะหัวใจหยุดเต้น อัตราเสียชีวิตในผู้ป่วยสูติกรรม ศัลยกรรมออร์โธปิดิกส์

และศัลยกรรมทั่วไปเท่ากับร้อยละ 42.8 (3 ใน 7 ราย), ร้อยละ 50 (2 ใน 4 ราย) และร้อยละ 0 (0 จาก 1 ราย)

ตามลำดับ โดยมีอัตราการเสียชีวิตโดยรวมเท่ากับร้อยละ 41.7 ผู้ป่วยเพียง 2 ราย (16.6%) ท่ีเกิดภาวะหัวใจหยุดเต้น

ขณะเกิดอุบัติการณ์รอดชีวิต มี 2 อุบัติการณ์ที่สามารถป้องกันได้ ซึ่งเกิดจากการใช้เครื่องบีบอัดถุงบรรจุสารน้ำ

เพื่อให้สารน้ำเข้าหลอดเลือดอย่างรวดเร็ว

สรุป: การวินิจฉัยภาวะสงสัยหลอดเลือดปอดอุดกั้นทำได้ยากโดยอุบัติการณ์เกิดได้ไม่บ่อย อาการที่พบบ่อยที่สุด

ได้แก่ภาวะขาดออกซิเจนและภาวะความดันเลือดต่ำ อัตราการเสียชีวิตของภาวะสงสัยหลอดเลือดปอดอุดกั้น

ช่วงระหว่างและหลังการผ่าตัดสูงทั ้งที ่ได้ร ับการรักษาโดยทันที อุบัติการณ์ส่วนใหญ่เกิดขึ ้นโดยไม่คาดฝัน

การป้องกันที่แนะนำได้แก่ การป้องกันการเกิดภาวะอากาศอุดกั้นหลอดเลือดปอดจากการใช้เครื ่องบีบ อัดถุง

บรรจุสารน้ำ เพื่อให้สารน้ำอย่างรวดเร็วและการศึกษาทางระบาดวิทยา เพื่อสนับสนุนการป้องกันภาวะลิ่มเลือดอุดกั้น

ในประเทศไทย
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