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Abstract

BACKGROUND

The incidence of venous thromboembolism (VTE) in pregnant women is
significantly higher than that in non-pregnant women. VTE is more common
after delivery than before delivery, and this condition can be hidden and
develops rapidly. VIE mainly includes deep vein thrombosis and pulmonary
embolism. Thrombophilia is an important risk factor for VTE in pregnant women
and includes acquired thrombophilia and hereditary thrombophilia.

CASE SUMMARY

A 24-year-old nulliparous female patient underwent cesarean section of the lower
uterus due to fetal distress. Anti-inflammatory rehydration was given after the
operation to prevent thrombosis. The patient had no obvious discomfort after
surgery. Ten days after the operation, the patient developed a fever. The patient's
mother revealed that she had a previous history of a lower extremity venous
thrombosis. Color Doppler ultrasound showed deep vein thrombosis in the left
lower extremity. The results of computed tomography angiography showed that
the patient had a double pulmonary artery embolism. Bilateral lower extremity
antegrade venography, inferior vena cava angiography and filter placement were
performed. The patient continued to receive anticoagulant therapy. After 2 wk,
the patient's condition improved. An anticoagulant protein test was performed 2
mo after discharge, and the results showed that both the patient and her mother
had reduced protein S.

CONCLUSION

Clinicians should learn to recognize the high-risk factors for VTE, improve their
understanding of VTE, and actively prevent and diagnose VTE as early as
possible.

Key words: Venous thromboembolism; Pregnant women; Thrombophilia; Early diagnosis;
Therapy; Case report
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Core tip: Thrombophilia is an important risk factor for venous thromboembolism (VTE)
in pregnant women. We present herein, a rare case of severe VIE caused by
thrombophilia in the puerperium period. The severe VTE in this patient with a family
history of lower extremity venous thrombosis developed rapidly into pulmonary
embolism, but the clinical symptoms were not typical, and the diagnosis was confirmed
by ultrasonography and pulmonary computed tomography angiography. This case
demonstrates that clinicians should learn to recognize the high risk factors for VTE, and
improve their understanding of thrombophilia during pregnancy and puerperium.

Citation: Zhang J, Sun JL. Severe venous thromboembolism in the puerperal period caused by
thrombosis: A case report. World Journal of Clinical Cases 2020; 8(7): 1311-1318

URL: https://www.wjgnet.com/2307-8960/full/v8/i7/1311.htm
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INTRODUCTION

More than 80% of thromboembolic diseases in pregnant women are venous
thromboembolism (VTE), and the prevalence of VTE is significantly higher in
pregnant women than in non-pregnant women!'l. VTE mainly includes deep vein
thrombosis (DVT) and pulmonary embolism (PE). In total, 50% of VTE occurs in the
puerperium, especially 7 d after childbirth. The disease is highly insidious, develops
rapidly and seriously endangers the health and life of the mother. VTE is one of the
most common critical illnesses in obstetrics”. Thrombophilia is an important risk
factor for VTE in pregnant women. In patients with VTE during pregnancy, 20%-50%
have thrombophilia, and both acquired thrombophilia and hereditary thrombophilia
can increase the risk of pregnancy VTE. This article reports a case of severe VTE
caused by thrombophilia in the puerperium in combination with a literature review to
highlight the risk factors, diagnosis, treatment and prevention of the disease.

CASE PRESENTATION

Chief complaints
A 24-year-old delivery woman who had undergone a cesarean section presented to
our hospital complaining of a fever.

History of present illness

The patient who was pregnant for the first time had no abnormalities during the
pregnancy. On March 28, 2019, the patient underwent cesarean section of the lower
uterus due to fetal distress. The operation was successful, and anti-inflammatory
rehydration and other treatments were given after the operation to promote uterine
contractions and prevent thrombosis (low-molecular-weight heparin calcium 5000
IU/d subcutaneous injection). The patient had no obvious discomfort after surgery
and was discharged on April 2, 2019. On April 9, 2019, the patient developed a fever.
She had no discomfort such as cough, expectoration, or frequency or urgency of
urination. Her breasts were slightly swollen and tender, and her lactation and lochia
were normal.

History of past illness
The patient had a family history of lower extremity venous thrombosis.

Physical examination

At 15:42 on April 9, 2019, physical examination results were as follows: Body
temperature: 39.8°C, pulse rate: 133 beats/min, respiratory rate: 18 breaths/min,
blood pressure: 116/81 mmHg, no anemia, no obvious abnormality on cardio-
pulmonary auscultation, entire abdomen was soft, no tenderness, no obvious mass,
bilateral symmetrical lower limbs, no swelling, no varicose veins, normal skin color,
and normal skin temperature without tenderness. A specialist examination found no
redness or swelling at the incision and no concentrated secretions. Physical
examination on April 10, 2019 revealed the following: Body temperature: 37.8 °C,
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pulse rate: 118 beats/min, and no obvious abnormalities on cardiopulmonary
auscultation. Her breasts were slightly swollen and tender, and her lactation was
smooth; no nodules were detected, the whole abdomen was soft, and there was no
tenderness and no obvious mass. The appearance of the lower limbs was symmetrical,
with no varicose veins, and the skin color and palpation skin temperature were
normal. The patient complained of soreness in the left groin at 12:30.

Laboratory examinations

At 15:42 on April 9, 2019, routine blood tests showed a white blood cell count of 15.02
x 10°/L and a C-reactive protein level of 139.24 mg/L. Laboratory examination on
April 10, 2019 revealed the following: A white blood cell count of 12.40 x 10°/L, and a
C-reactive protein level of 166.89 mg/L. There were no obvious abnormalities on
routine examination of the urine, liver, kidney, and vaginal discharge. Routine blood
examination on April 11, 2019 revealed the following: A white blood cell count of 8.97
x 10°/L, and a C-reactive protein level of 160.91 mg/L.

Imaging examinations

On April 11, 2019, a chest computed tomography (CT) scan showed a mild infection
of the lower lungs. Color Doppler ultrasound showed a thrombosis in the left
saphenous vein in the thigh segment, external iliac vein, total femoral vein, femoral
deep vein, and superficial femoral vein (acute phase and central type), as shown in
Figure 1.

Further diagnostic work-up

The patient was diagnosed with DVT in the left lower extremity and was given
plasma D-dimer 47.24 png/mL. Due to the possibility of PE as a result of exfoliation of
the thrombus at any time, we recommended that the patient be treated with
thrombolysis following the placement of an inferior vena cava filter, but the patient
refused and chose to continue conservative treatment. The affected limb was
immobilized and raised by 20 degrees. Diosmin tablets 0.9 g, twice daily and
rivaroxaban tablets 10 mg/d were administered orally, and subcutaneous injections of
low molecular weight heparin calcium 5000/day were also administered as
continuous anti-inflammatory treatment. Physical examination on April 12, 2019
revealed the following: body temperature 37.6°C, pulse rate 86 beats/min, blood
pressure 99/73 mmHg, measurement of the left thigh circumference at the same fixed
position was 61 cm, calf circumference was 40 cm, right thigh circumference was 60
cm, and calf circumference was 40 cm. It was observed that the lower limbs were
basically symmetrical, with no obvious swelling and normal skin color, and the skin
temperature of the left lower limb was slightly higher than that of the right lower
limb. On April 13, 2019, the patient complained of pain in the right axillary area. No
difficulty in breathing, no chest tightness or chest pain, no hemoptysis, and no pain in
the anterior region were observed. Physical examination revealed the following: blood
oxygen saturation of 94%, and oxygen partial pressure of 60 mmHg. At 23:11, the
results of CT angiography showed that the patient had a double pulmonary artery
embolism, and the right lower lung was more pronounced than the left lower lung, as
shown in Figure 2.

FINAL DIAGNOSIS

The final diagnosis was severe VTE in the puerperal period caused by thrombosis.

TREATMENT

Following preoperative preparation of the patient, on April 16, 2019, bilateral lower
extremity antegrade venography, inferior vena cava angiography and filter placement
were performed, as shown in Figure 3. The patient continued to receive anticoagulant
therapy, oral rivaroxaban tablets 10 mg/d, and subcutaneous injections of low
molecular weight heparin calcium 5000/ d.

OUTCOME AND FOLLOW-UP

After 2 wk, the patient's condition improved, and she was discharged. An
anticoagulant protein test was performed 2 mo after discharge, and the results
showed that both the patient and her mother had reduced protein S.
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Figure 1 Doppler ultrasound of the patient's left lower extremity.

DISCUSSION

Thrombophilia, also known as a prethrombotic state, is not a single clinical disease
but refers to a pathophysiological process that makes the patient prone to
thromboembolism due to hereditary or acquired defects or the presence of acquired
risk factors; thrombophilia can be divided into hereditary thrombophilia and acquired
thrombophilial”. Hereditary thrombophilia refers to an increased risk of thrombosis
due to persistent hypercoagulability caused by congenital reasons or genetic
mutationst.

Acquired thrombophilia is a condition where thromboembolisms are prone to
occur due to acquired risk factors. These risk factors include pregnancy and the
postpartum period, surgery, postoperative hemostatic drugs, advanced age, smoking,
obesity, prolonged bed rest or immobilization, antiphospholipid antibody syndrome,
malignant tumors, chronic wasting disease, abnormal lipid metabolism, high blood
pressure, etc. Thrombophilia can affect the body's arteries and veins due to imbalances
in the coagulation-anticoagulant mechanisms or fibrinolytic activity, leading to
thrombosistl. If the thrombus is mainly venous thrombosis, then the condition is
known as VTE.

VTE refers to blood circulation disorders caused by the obstruction of veins due to
the formation of emboli caused by the abnormal agglomeration of blood in the venous
lumen. VTE includes DVT (approximately 75%), PE (approximately 20%), pelvic
venous thrombosis and intracranial venous sinus thrombosis (approximately 5%).
Most of the thrombi causing PE arise from DVT and are considered to be one of the
signs of PE. Due to special physiological changes during pregnancy, blood clotting
factors increase, and secondary physiologic hypercoagulability is one of the most
important acquired risk factors for thrombophilia during pregnancy®. If there are
other simultaneous high-risk factors, a thrombotic event is more likely. The incidence
of VTE in pregnant women is relatively high, the probability of maternal VTE is
approximately 5 times that for non-pregnant women, and the incidence of maternal
VTE after cesarean delivery is approximately 10 times that after normal vaginal
delivery!®l. VTE during pregnancy is a serious obstetric complication that is very
harmful to maternal health; especially PE caused by detached emboli, the probability
of maternal death is very high. Half of all maternal VTE occur during pregnancy, and
half occur during the puerperium, especially during the first week after birth”. In
recent years, the incidence of VTE during pregnancy has increased.

The sites of DVT in pregnant women is usually the left lower limb, of which 64%
are iliac vein emboli, and 17% are venous emboli®l. The clinical symptoms mainly
include sudden limb swelling, pain, increased soft tissue tension, and exacerbation of
bulging or fever after activity"”. Raising the affected limb during physical examination
can alleviate the symptoms, and the site of the venous thrombosis is often tender.
Positive Homans and Neuhof signs are observed, and most of the symptoms are mild.
When the leg circumference of the two legs differs by 2 cm or more, the possibility of
DVT of the lower extremity is high!""l. When the symptoms or signs suggest DVT, the
initial diagnosis can be made using compression vascular ultrasound of the proximal
vein. If the results of the compression vascular ultrasound are negative or suspicious
and the clinical symptoms indicate suspected iliac vein thrombosis, Doppler
ultrasonography, venography, or magnetic resonance imaging of the iliac vein are
recommended!l. A negative plasma D-dimer test can exclude DVT, but this test lacks
specificity. Moreover, considering the high physiological D-dimer level in females
during pregnancy, this marker is of little significance for the diagnosis of DVT.
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Figure 2 Computed tomography angiography of the patient's lungs.

Therefore, D-dimer alone is not recommended as an indicator for the evaluation of
DVT during pregnancy or the puerperium!"”. The clinical manifestations of PE lack
specificity, and patients can be completely asymptomatic, which is known as
"asymptomatic PE". If the patient has chest pain, shortness of breath, wheezing, and
bruising, the possibility of PE should be considered. The diagnosis of new maternal
PE is similar to that of PE in non-pregnant patients. CT angiography is reco-
mmended™.

Following a clear diagnosis of VTE, patients should be treated immediately. Low-
molecular-weight heparin (LMWH) has a longer half-life than unfractionated heparin,
is safer, does not pass through the placental barrier and is not teratogenic!'. There are
data showing that after treatment with LMWH, patients with VTE during pregnancy
have a recurrence rate of 1.15%, a mortality rate of 0%, and a major bleeding rate of
1.72%, suggesting that LMWH is safe and effective for the prevention and treatment
of VTE during pregnancy!”l. Warfarin is often used for long-term anticoagulant
therapy during non-pregnancy but can potentially damage the fetus!'. In 2015, the
Royal College of Obstetricians and Gynaecologists' Guidelines for the Diagnosis and
Treatment of Venous Thromboembolic Diseases in Pregnancy and Postpartum Period
indicated that LMWH is recommended instead of warfarin for pregnant women who
need long-term anticoagulant therapy. However, for pregnant women with
mechanical heart valves, the risk of thrombosis is still higher with heparin or LMWH
anticoagulant therapy than with warfarin; thus the continued use of warfarin
anticoagulation should be considered!”). The safety of oral thrombin inhibitors
(dabigatran) and anti-Xa inhibitors (rivaroxaban) on fetal and neonatal development
and the relationship of these drugs with fetal teratogenesis are unclear. These drugs
are secreted through the breast milk and can be detected in breast milk, so these
inhibitors should be avoided during pregnancy and lactation!" (Table 1).

Hereditary thrombophilia increases the risk of thromboembolic disease during
pregnancy. Although there is no consistent evidence of the benefits of screening and
treatment during pregnancy, due to these adverse outcomes, clinically, there is still a
tendency to screen for hereditary thrombophilia in high-risk groups. Screening is
recommended in the following situations: (1) History of thrombosis associated with
nonrecurring risk factors (such as fractures, surgery, and long-term immobilization);
and (2) First-degree relatives (parents or siblings) who are at high risk of
thrombophilia. Laboratory screening should be performed 6 wk after the thrombotic
event and should be performed during non-pregnancy without anticoagulation or
hormonal therapy!"..

CONCLUSION

This patient had severe VTE during the puerperium, and fever was the main
symptom of DVT of the lower extremity. There were no other clinical manifestations
when the DVT was diagnosed by ultrasound 48 h after admission. Despite active
anticoagulant therapy and immobilization, the patient rapidly developed a PE. At this
time, there were no typical symptoms, such as difficulty breathing or hemoptysis. She
only showed mild pain in the infraorbital area and had normal vital signs, especially
blood oxygen saturation. The patient was diagnosed by CT angiography, which was
consistent with the description of “asymptomatic PE”.

Experiences and lessons learned
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Figure 3 Patient's inferior vena cava angiography and filter placement.

(1) The doctor's inquiry about her medical history was not rigorous or meticulous,
thus missing the previous history of a lower extremity venous thrombosis that
occurred after delivery in the patient’s mother; (2) The doctor was relatively
unfamiliar with atypical VTE and lacked clinical experience; clinical symptoms in this
patient only consisted of a fever; and (3) The patient's condition was concealed;
however, the disease developed extremely rapidly. Initially, only DVT of the lower
extremity was diagnosed, but then the condition rapidly developed into a PE. After
analyzing the case, we found that these three main reasons affected diagnosis of the
disease. In recent years, the incidence of VTE in young people has been reported to
have gradually increased. Therefore, in a young patient with high-risk factors, VTE
should also be considered. Our patient had a clear genetic predisposition. Both the
patient and her mother had reduced protein S levels, which is considered to be
indicative of hereditary thrombophilia. Combined with pregnancy, her cesarean
section and other reasons, her blood was in a hypercoagulable state, resulting in
multiple venous thrombi in the body; the diagnosis of acquired thrombophilia was
clear. The risk of venous thrombosis induced by each acquired thrombotic factor is
not the same. Normally, only one thrombotic risk factor does not cause venous
thrombosis, but if multiple thrombotic risk factors coexist, the risk of venous
thrombosis is greatly increased. Acquired thrombophilia is often a predisposing factor
for thrombotic events in patients with hereditary thrombophilia. When several
acquired thrombophilia risk factors coexist, a thrombosis is more likely to occur. In
summary, the etiology of thrombophilia is complex and diverse, there are different
forms of the disease, and the condition is serious. Clinicians should learn to identify
high-risk factors for VTE and improve their understanding of thrombosis during
pregnancy and the puerperium. Active prevention, early diagnosis, and timely
treatment can reduce the morbidity and mortality of patients with VTE.
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Table 1 Comparison of the basic data before

and after systemic anticoagulant therapy

Basic data

Before admission and systemic
anticoagulant therapy

After systemic anticoagulant therapy and
before discharge

Body temperature

Heart rate

Blood pressure

Blood oxygen saturation (no oxygen inhalation)
White blood cell count

C-reactive protein

Hemoglobin

Platelets

D-dimer

Fibrinogen

Activated partial thromboplastin time

Prothrombin time

39.3°C

114 beats/min
118/80 mmHg
94%

15.02 x 10°/L
139.24 mg/L
76 g/L

525 x 10°/L
47.24 pg/mL
7.83

46.8s

17.7 s

36.5°C

85 beats/min
110/76 mmHg
100%

7.15 x 10°/L
2.30 mg/L
107 g/L

436 x 10°/L
8.66 ng/mL
3.96g/L
305s

19.5s
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