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Clinicopathological conference

Chest pain caused by pulmenary embolism

(the 25th case)
People Hospital,Beijing University

Case presentation

The patient is a female of 82 years old. She
was admitted on April 10, 2007, because of “hy-
pertension for thirty years,chest distress and short
breath for two weeks, which were aggravated for
one week”

The patient was found to have hypertension in
health examination thirty years ago. The highest
blood pressure was 180/100mmHg. She took some
hypotensive agents, but the blood pressure was
not controlled well. Three yvears ago, she felt diz-
ziness and headache repeatedly , without vertigo.
The symptoms often occurred during tiredness and
emotional fluctuation, and were relieved after rest.
In Fuwai Hospital, she was diagnosed as primary
hypertension and atrial fibrillation,and was treated
with hypotensive agents. The symptoms, were re-
lieved later. In recent three years, the treatment
was irregular and the blood pressure was about
160/100mmHg.

Two weeks ago, she got pharyngodynia fol-
lowed by chest distress and short breath.which did
not cause chest pain, dyspnea and awakening dur-
ing night, The symptoms were not relieved after
anti-inflammatory treatment, In recent week, the
chest distress and short breath were aggravated,
causing waking up during night and she could not
lie down, The symptoms were relieved after sitting
up. No sweating and palpitation, no cough, expec-
toration or hemoptysis, no nausea and vomiting,
no syncope and amaurosis. (One day before admis-

sion, she suddenly felt chest distress and short
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breath after urination, and had chest pain and rest-
lessness. The heart rate was 120 bpm, the blood
pressure was 160/100mmHg, Instant blood gas
analysis: pH 7. 48, PCO, 35 mmHg, PO, 49 mmHg,
SiQ), 87%, BE 2, 8mmol/L., Myocardial enzyme test
was normal. D-dimer 834pg/L. Chest computer-
ized tomography showed emboli in right inferior
pulmonary artery and its branches, one branch of
right upper pulmonary artery, and left upper pulmo-
nary artery, bilateral pleural effusion, infection in right
middle and inferior lung and left inferior lung, atelec-
tasis of right inferior lung and heart enlargement.

Past history: Appendectomy for appendicitis
27 years ago, cholecystectomy for cholecystitis 17
years ago, "Bone split" during external injury 4
years ago, which healed after plaster external fixa-
tion treatment for 4 months. Semetimes she felt
swelling in left leg.

Physical examination on admission: T 36. 0°C,
P 120 bpm,R 22 /min,BP 140/100 mmHg. Gener-
al condition was fair, no engorgement of jugular
vein was seen, pulmonary respiration sound was
clear, there were some moist rales in both inferior
lungs. Dull percussion note was found under & in-
tercostal space in right side. There was enlarge-
ment of heart boundary at left side, heart rate 136
bpm and rhythm was irregular, intensity of first
heart sound varied, No pathological murmur was
heard in all heart valve areas, P22> A2, No mur-
mur was heard in tricuspid valve area. No pericar-
dial friction sound was heard. Abdomen was soit,
liver and spleen were not palpable. Operation scars
could be seen under right costal mmargin and
MecBurney point, There was light pitting edema in

both lower extremities, The circumference of two
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legs(10em below patella) . right side 31. 5em, left
side 30cm,

laboratory tests; Tab 1~Tab 3

Electrocardiogram: atria fibrillation, left ven-
tricle high voltage.

Echocardiogram (2007-04-17); left atrium di-
ameter 4, 44 c¢m, left ventricle diastolic-end diame-
ter 4, 67 cm, left ventricle systolic-end diameter
2. 26 cm,lelt ventricle ejection fraction 53%. Right
atrium longitudinal diameter 5. 46 ¢cm, right atrium
transverse diameter 3. 63 cm. Estimated pulmona-

ry artery systolic pressure 39 mmHg. Conclusion;

left atrium enlargement, ascending aortectasia, tri-
cuspid regurgitation ( moderate degree), aortic
valve regurgitation(mild to moderate degree), pul-
monary artery hypertension(light),

Chest X-ray(2007-04-13) ; Bilateral pleural ef-
fusion, more severe in right side; heart shadow en-
largement,

Chest computerized tomography(2007-04-10),
embolism in right inferior pulmonary artery and its
branches, one branch of right upper pulmonary ar-
tery, and left upper pulmonary artery. Bilateral
pleural effusion and infection in right middie and

Tab 1 Blood

WBC Ne RBC HB PLT

(X 10°/L) ¢S] {X10% /L) (g/L) (X 10°/L)
2007-04-10 10, 921 87,91 4,48 122 293
2007-04-12 11.91 86.86 4.035 118. 4 284.6
2007-04-13 10.11 85. 52 3.948 116, 2 286, 1
2007-04-14 8.59 80. 75 4,018 116.7 276.6
2007-04-16 6. 84 81.05 4,112 117.5 336.6
2007-04-17 5. 06 68. 76 3,88 112.3 287.2
2007-04-19 6. 57 68, 82 4,403 125. 4 335.3

Tab 2 Blood gas analysis
PCO, PO, Sio,
pH HCO, BE Oxygen inhalation
{mmHg) {mmHg) (3%)
47-04-10 3pm 7.48 35 49 26.1 2.6 87 No oxygen inhalation
07-04-10 5pm 7.47 38 89 26.2 2.5 97 Nose oxygeli 71/min
07-04-119am 7.48 37 57 27.6 4,1 91 Nose oxygen 41/min
07-04-11 9pm 7.576 33.1 52 31 8.9 91. 4 Mask oxygen 51/min
07-04-12 1lam 7,549 36.3 82.8 32 9.4 95.9 Mask oxygen 5l/min
07-04-12 8pm 7.526 36,7 83,5 30.6 8.1 100 Mask oxygen 51/min
07-04-13 3pm 7.524 37 72.4 30.8 7.8 59.4 Mask oxygen 5/min
07-04-16 1pm 7.498 39.7 69. 3 3.2 7.7 G8.3 Mask oxygen 51/min
07-04-17 1lam 7.559 32.8 70. 6 29.6 7.1 100 No oxygen inhalation
Tab 3 Blood coagulation analysis
PT APTT D-Dimer Warfarin
INR

(s) (s) (pg/LD (mg)
2007-04-10 15 30.9 1.33 834 5
2007-04-11 25,1 39,9 2,62 800 2.5
2007-04-12 34 45,8 4.031 365. 86 2.5
2007-04-13 29,7 48,4 3. 354 432. 707 J
2007-04-14 32.8 49. 4 3.77 1400 0
2007-04-16 24.7 42,5 2,61 458, 539 1,25
2007-04-17 24.3 40,9 2,55 506. 486 1.25
2007-04-18 22,2 2,257 1,25
2007-04-1% 21.2 2.12 1.25
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inferior lung and left inferior lung, right inferior
lung atelectasis and heart enlargement,

Ulirasound scan of arteries of both lower ex-
tremities(Z007-04-19) s multiple sclerotic plagues in
arteries of both lower extremities, light stenosis of
left femoral artery, stenosis of arteries of both dor-
sa pedis with decreased blood flow rate,

Ultrasound scan of veins of both lower ex-
tremities{ 2007-04-19) ; No abnormality was found
in femoral veins, deep and superficial femoral
veins, great saphenous vein and popliteal vein.

Myocardial infarction markers ( 2007-04-11 }:
CKMB<C1. Opg/ L, MYOS5, 8pug/L, TNI<Z0. 05pg/L..

Brain natriuretic peptide: 2007-04-11 7am.
14961 ng/ 13 2007-04-12, 206ng/ 1.; 2007-04-13 . 122ng/ L.,

Bleed biochemical tests (2007-04-10) ; albumin
32.3g/L, total protein 58, 7g/1., high density lipo-
protein cholesterol 0. 83mmol/ L, low density lipopro-
tein cholesterol 1. 88 mmol/L, creatinine 60 pmol/L,
lactate dehydrogenase 260U/L.

Blood biochemical tests(2007-04-14) : albumin
27, 2¢7L, total protein 52. 8g/L, high density lipo-
protein cholesterol 0. 92mmmol/L, low density lipopro-
tein cholesterol 2. 82 mmol/L, creatinine 71 pmol/L,
lactate dehydrogenase 313U/1L.

Emergency blood tests ( 2007-04-18): urea
4. 9mmol/L, natrium 140. 8 mmol/L, potassium
3. 44 mmol/L,blood sugar 8. 59mmol/L, creatinine
TTamol/ Ly calcium 1, 89mmol/ L, chlorine 107mmol/ 1.,
€O, 2%9mmol/L.

Admission diagnosis: pulmonary embolism, hy-
pertension{ grade 3. high risk}, atrial fibrillation, en-
largement of heart houndary at left side, after cholecys-
tectomy, after appendectomny, cardiac dysfunction
NYHA class 3, upper respiratory tract infection.

Treatment: diltiazem 90mg qd, metoprolol
67, 5mg qd, {osinopril 10mg qd, continuous venous
pumping of nitrate to control blood pressure, low
molecular weight heparin, warfarin 1. 25 mg qd and
diuretics,

Case summary

An elderly female with 30 years history of un-
controlled hypertension, sustained atrial fibrilia~
tion, chest distress and short breath for two

weeks, which were aggravated for 1 week, chest

pain and restlessness for 1 day, low oxygen partial
pressure, high D-dimer, Chest computerized tomo-
graphy showed embolism in right inferior pulmona-
ry artery and its branches. one branch of right up-
per pulmonary artery, and left upper pulmonary
artery. Bilateral pleural effusion and infection in
right middle and inferior lung and left inferior
lung, right inferior lung atelectasis and heart en-

largement,

Clinicopathological discussion

Professor Chen Hong ithere are many mecha-
nisms of pulmonary embolism to cause short
breath. Big embolus causes short breath due to an-
oxia of the body and small embolus causes wide
bronchial spasm. And many small emboli can cause
severe symptom, The emboli may originate from
leg vein, because the patient had gastrocnemius
muscle tenderness, which should not be neglected
during physical examination, In addition, the
cause of hilateral pleural effusion and hypoalbu-
minemia should be sought. The patient had noc-
turnal paroxysmal dyspnea in the past, this may be
the result of pleural effusion and not necessarily
caused by hearr failure.

Associate professor FJin Xinzin, Puolmosass
embolism may be not acute, because chest distress
and short breath occurred 2 weeks ago, which
should be differentiated from symptoms of heart
failure. Electrocardiagram and echocardiogram are
helpful to diagnosis,

Professor Xie Jivan: Although chest CT
showed multiple small pulmonary emboli, the
chest pain and low oxygen partial pressure may be
caused by big embolus. Big embolus can undergo
autolysis and cause misdiagnosis,

Professor Guoe Danjie: Since the patient had
symptoms of low oxygen partial pressure, high
D-dimer, and especially the findingings of chest
CT examination, the diagnosis of pulmonary em-
bolism is definite. Thrombolytic therapy can be
used for big embolism and unstable hemodynam-
ics. But the chest CT did not {ind big embolism,
and there was no disorder of hemodynamics, so
there was no indication of thrombolysis therapy in

this patient.
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Associate professor Sun Yihong: The diagnosis
of pulmonary embolism is definite, but the source
of embolus is uncertain. The venous thrombus of
gastrocnemius muscle is not prone to cause pulmo-
nary embolism, but the embolus of proximal part
of gastrocnemius muscle vein can cause small pul-
monary embolism. The patient had atrial fibrilla-
tion for a long time which can cause thrombosis in
left atrium. If foramen ovale reopens, the left atri-
al embolus alse can cause pulmonary embolism.

Professor Hu Dayi. The patient has no
thrombolysis indication, but anticoagulation thera-
py must be used. Warfarin is the best choice, but
the dosage is hard to control due to individual vari-
ation of sensitivity, The beginning dosage for old
patient is 2. 5—3. 0 mg/day and the dose is regula-
ted according to INR (stable at 2. §-3. 0).

Comments

Professor Hu Dayi ; pulmonary emholism can
be diagnesed according to clinical presentation and
chest CT, The problems are the necessity of
thrombolytic therapy and identification of the
source of the embolus, (1) Pulmonary embolism is
a common high risk disease, the mortality is about
30% in untreated patients but only 2%-8% in trea-
ted patients. Big pulmonary embolism should be
treated immediately. In the past, more than 50%
of lung without perfusion, or embolism in more
than 2 pualmonary lobar arteries could be consid-

ered as large pulmonary embolism. However, in

severe heart and pulmonary disease patients, small
embolism with obstruction of arteries of 1-2 pul-
monary segments can cause severe pathophysiolog-
ical effects. So. the new definition of large pulmo-
nary embolism is the pulmonary embolism accom-
panied by shock or hypotension ( systolic blood
pressure < 90mmHg or decrease by more than
40mmHg for 15min or longer, except these symp-
toms caused by new arrhythmia, low blood volume
or septicemia}, The definite diagnosis is the pre-
requisite for thrombolytic therapy. This patient
can not he diagnosed as large pulmonary embol-
ism, so she had no indication of thrombolysis, but
anticoagulation therapy can be used. (Z) Ninety
per cent of pulmonary emboli come from thrombi
of deep veins of lower limbs, and phlebography can
find thrombi in deep veins of lower limb in 70%
pulmonary embolism patients, The sensitivity and
specificity of ultrasound for proximal deep vein
thromhbosis are higher than 95% in symptomatic
patients, In this patient, the difference in circum-
ference of two legs, tenderness at gastrocnemius
region and the appearance of mild pitting edema of
both lower extremities suggested the thrombus
came from lower limbs, although no abnormality
was found in femoral vein, deep and superficial
femoral veins, great saphenous vein and popliteal
vein by ultrasound scan of veins of both lower ex-
tremities. Warfarin should be used at least for 3
maonths.

{ Translator; WU Yan)
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