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Abstract: Objective: This study aims to determine the risk factors associated with thrombus 

of lower extremity veins among pregnant and puerperal women. Introduction: Deep vein 

thrombosis (DVT) is one of the top causes of death among pregnant women in the Western 

world.  It is a reproductive health peril for women. During pregnancy, the risk of venous 

thrombosis reaches up to 5-fold, and get as high as 60-fold postpartum.  Its average 

occurrence is approximately 1 in 1000 pregnancies. Furthermore, women who are pregnant 

are more prone to DVT than non-pregnant women of the same age by 6 to 10-fold. During 

pregnancy, the incidences of thrombosis is similar among the pregnant women in each of the 

three trimesters and surges during the postpartum period. Materials and Methods: In this 

systematic review, selected studies on pregnant women with deep vein thrombosis (DVT) and 

venous thromboembolism (VTE) were critically determined and evaluated. The researchers 

used an organized method of locating, assembling, and evaluating the literature. The patients 

had to be pregnant and had to be diagnosed with DVT and VTE. The findings of the 

collection of research studies were discussed concentrating on the risk factors.  Baseline 

characteristics recorded were age of the patient and infections and comorbidities were 

documented. Risk factors were then identified and evaluated in terms of rate of 

incidences. Results: More than 1.2 million pregnancies and related puerperal periods were 

studied. The frequencyrate for DVT and VTE during a pregnancy with hospitalization or not 

was computed per year. Women hospitalized were found more to be at risk especially if they 

stayed for more than 3-6 days. Moreover, puerperal venous thromboembolism was 

associated with obesity, elective and acute caesarean sections and postpartum blood 

transfusion. Conclusion: The most common risk factors associated with thrombus of lower 

extremity veins among pregnant and puerperal women were hospitalization, infection, 

hyperemesis, preeclampsia, multiple pregnancy, obesity, postpartum blood transfusion, 

caesarian section and intrauterine growth restriction or fetal death.
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I. Introduction 

This paper will discuss the major risk factors associated with venous thrombosis in pregnant 

and puerperal women.   

Deep vein thrombosis (DVT) is one of the top reasons for the death of pregnant women in the 

Western world (Virkus, et al., 2014). It is a reproductive health risk for women. When a 

woman is pregnant, her risk of DVT moves up five times and becomes worse and increases 

60 times postpartum (Pomp, et al., 2008).  DVT occurs in approximately 1 in 1000 

pregnancies (McColl, et al., 1997). Furthermore, pregnant women of similar ages are more 

prone to have DVT than women who are not pregnant by 6 to 10-fold (Eldor, 2001; 

Martinelli, 2001). The incidences of DVT among pregnant women is the same in every 

trimester and worsens during the postpartum period (Devis&Knuttinen, 2017).   

Studies have shown that the incidences of DVT among African-Americans is higher than 

Caucasians (White, 2003; Zakai, et al., 2014).  Moreover, the yearly incidence of DVT 

among pregnant and postpartum African women ranged from 38to 45 per 10,000 births 

(Danwang, et al., 2017).   

Studies have shown DVT becomes more prevalent when the inflammatory system is 

activated. The researchers were able to assess this after poring over antibiotic prescriptions 

and on hospitalization discharge  reports that filled prescriptions for antibiotics and basing it 

on hospitalization discharge diagnoses that mentioned the infection (Virkus, et al., 2014). 

This next section shows the incidence of venous thromboembolism among pregnant women 

in Denmark, England and Africa. In this particular study in Denmark,748 validated cases of 

DVT were reported, 58% happened during pregnancy and 42% during the puerperal period. 

In the antenatal cases, a steady increase in DVT diagnosis happened per trimester, as 22% 

were diagnosed during the first trimester, which increased by 57% during the second, and 

increased by another 35% in the third trimester, which confirms the data that it increases per 

trimester.  It also showed that pregnant women during their third trimester were the most at 

risk(Virkus, et al., 2014).  

In England, DVTs were more prevalent in pregnant women who were admitted to hospitals. 

Furthermore, it was also prevalent 28 days after discharge. Pregnant women over the age of 

35 also had the highest risk of experiencing venous thromboembolism (1756; 21.7, 9.62 to 

49). In terms of days of admission, for patients with three days or less hospital stay, they had 

four times the risk of venous thromboembolism (558; 4.05, 2.23 to 7.38). With all these risk 

factors and episodes, it is crucial that the pregnant women be given thromboprophylaxis 

(Abdul Sultan, et al., 2013).  
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In Africa, DVT was common among pregnant women and the incidence was between 38 000 

and 45 per 10 000 births.Pulmonary embolism was also prevalent in medical patients and had 

a high mortality rate of almost 70%. Those women who had surgery also were at high risk.  

What makes the data more shocking is that 25% of those who are VTE high risk in Africa are 

not receiving any prophylaxis (Danwang, et al., 20170).  

 

II. A Discussion on the Risk Factors  

A. Hospitalization 

Hospitalization is the common thread that binds all the other risk factors connected with an 

increased risk of thromboembolism. What makes it more interesting is that hospitalization 

also comes with its own special risks.  This is magnified as the reasons for admission are 

intrauterine growth restriction, bleeding episode, intrauterine fetal death and preeclampsia 

(Larsen, et al., 2007). Aside from being hospitalized during their pregnancy or during the 

puerperal period, other primary discharge diagnosis includepolyhydramnios, preeclampsia 

infection and hyperemesis.  

Another variable related to hospitalization were the number of days, defined as the number of 

days hospitalized starting from the admitted 2
nd

 day until the DVT event or the delivery of the 

baby. This variable for days of hospitalization in the puerperal period was categorized as such 

– hospitalization between 1 to 2 days, 3 to 7 days, 8  to14 days, and 14 days or more.It was 

found out that hospitalization during pregnancy, between three to seven days worsened the 

risk for DVT twelve times. Furthermore, even if the stays were shorter or longer, both also 

worsened the DVT threat but at a lesser degree.  

Another variable which affects hospitalization and points out the uneven findings on the 

riskslinked with hospitalization refers to the terms of the varied time periods and types of 

immobilization (Carr, et al., 1997; Kovacevich, et al., 2000). Hospitalization of the patient for 

a few days in the puerperal period usually means that the woman had normal delivery or an 

uncomplicated caesarean section. Conversely, putting a pregnant woman in a hospital for a 

few days during her pregnancy can lead to the following adverse conditions. It has been 

discovered that giving women preventive anticoagulation medications or elastic stockings 

during long hospital stays could lower the risk of venous thromboembolism even if they 

increase the length of hospital stay during pregnancy. Also a long cumulative duration of 

hospitalization may reflect several shorter hospitalizations as days of hospitalization were 

summed. A recent study supports increased risk with hospitalization and finds a 4-fold and 

12-fold increased risk of venous thromboembolism with hospitalization less than 3 days and 
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more than 3 days, respectively (Sultan, et al., 2013). Furthermore, another study reported that 

obese women hospitalized during pregnancy were 40 times at increased risk of venous 

thromboembolism in the postnatal period (James, et al., 2006).  Furthermore, even though 

there was a solid connection between a multiple pregnancy and DVT ratio risk during 

pregnancy, the rate ratio in the puerperal period after carrying more than one fetus was very 

miniscule. The incidence rate magnified when pregnant women were hospitalized with a rate 

of 420  per 100,000 births during the puerperal period at an incidence rate of 547/100,000. 

(Virkus, et al., 2014). 

B. Infection 

The incidence rates for women hospitalized during pregnancy and during the puerperal period 

with infections during pregnancy were 250/100,000 year and 293/100,000 year.  It went up to 

62.7/10,000 year if the woman was hospitalized with infection in the puerperal period.  The 

following are the most common infections that trigger venous thromboembolism in pregnant 

women –UTI, acute respiratory tract infections like acute bronchitis, pneumonia and 

influenza recorded during pregnancy (gestational). Other comorbidities that can be 

considered as infection risk factors as used in the current hospital guidelines are the following 

- cardiac disease, inflammatory bowel disease, varicose veins and nephrotic syndrome and 

these need to be recorded before the date of delivery (Abdul Sultan, et al., 2013). 

C. Hyperemesis  

The incidence rate for DVT during a pregnancy with and without hospitalization for 

hyperemesis was 152/100,000 year and 63/100,000 year (Virkus, et al., 2014). Hyperemesis 

is a complication during pregnancy where the patient suffers from vomiting, severe nausea, 

possibly dehydration (Medicine Net, 2018).  

A consequence of hyperemesis gravidarum (HG) is venous thrombosis. Furthermore if a 

pregnant woman was admitted once for HG she will most likely also develop preeclampsia, 

eclampsia and anemia during the current pregnancy. They also had increased relative odds of 

VTE for (DVT) and PE where the VTE was recorded during the delivery admission. These 

risk factors seemed interrelated. Moreover, if a woman has had more than one admission for 

HG, she had higher risk for developing  antepartum DVT and delivery and post‐partum PE. 

Readmission, if done more than once was a critical factor for both anaemia and gestational 

hypertension and increases  the odds of HG readmission (Abdul Sultan, et al, 2013).  This 

interrelationships show how increasingly dangerous hyperemesis is in causing the other risk 

factors especially when DVT is involved. 

D. Multiple Pregnancies 



pg. 193 
 

Women who had multiple pregnancies had an incidence rate of 182/100,000 year and 

63/100,000 year in singletons (Abdul Sultan, et al., 2014). Multiple pregnancy means 

multiple gestation wherein there is more than one fetus developing at the same time in a 

woman’s womb (Encyclopedia of Children’s Health, 2018). 

This case study was based on a 33-yearold woman who had caesarean section for twin 

delivery after a week. She had severe abdominal pain, fever, shortness of breath and 

abdominal distension. She reported zero family or personal  history of thromboembolism. 

The CT Scan showed PE left renal vein thrombosis extending up to the Inferior Vena Cava, 

bilateral pleural effusion and right ovarian vein thrombosis.  Anticoagulation therapy with 

antibiotic treatment combination was instituted and the caval filter was positioned. She had 

pancreatitis which was promptly treated two days later. They removed the caval filter and 

ended her oral anticoagulation three months after discharge. She continued to remain free 

from symptoms and stable after a 12-month follow-up (Fiengo, et al., 2013). 

E. Preeclampsia 

Preeclampsia is a complication during pregnancy defined by suggestions of organ system 

damage, usually to the kidneys and liver and of high blood pressure. Usually, pregnant 

women have normal blood pressure at the start but after 20 weeks of pregnancy, it shoots up 

(Mayo Clinic, 2018). The incidence rates for puerperal venous thromboembolism linked with 

hospitalization due to intrauterine growth restriction or fetal death was 458/100,000 year and 

preeclampsia, it was 183/100,000 year (Virkus, et al., 2014). 

F. Obesity 

Obesity is often linked with puerperal venous thromboembolism. It had an  incidence rate of 

25.5/10,000 year.  Obesity is also a predictor of poor quality of life due to venous 

thromboembolism (Ljungqvist, et al., 2018). In a study 31% of the respondents who had VTE 

were also obese. It also contributed one point into the determination of (Sheth, et al., 2018).  

In another study, 31% of the pregnant women were obese, making it one of the more 

important risk factors to consider in thromboprophylaxis.  Obesity (BMI > 30) often leads to 

immobility, which is another important risk factor.  In considering if patients are high risk for 

thromboembolism, obesity usually gets one point, so obese patients are high risk for DVT 

and VTE (Sheth, et al., 2018). 

G. Caesarian section 

The incidence rates for elective and acute caesarean sections (CS)are  23.2/10,000 year 

and 34.0/10,000 year respectively. The presence of varicose veins and hypertension were 

linked to thromboembolism after CS. In this study, 94% received a prophylactic dose of 
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heparin, 6% received a therapeutic dose, while the rest did not receive it. Only 0.5% of the 

patients suffered a thromboembolism (TE) but a whopping 86% got it within 7 days of CS. 

Women who had hypertension prior to pregnancy and had varicose veinswere listed as high 

risk compared to the others who did not receive anticoagulation was and those who had. The 

researcher recommends a larger cohort analysis to affirm these relationshipsto diminish this 

risk percentagesconsolidating these predispositionscanpreciselyenvision the incidence of TE 

(Lai, et al., 2017). 

H. Postpartum blood transfusion 

The major postpartum bleeding incidence rate was 20.3/10,000 year, but it was not found to 

be an independent risk factor for thromboembolism.The researcher discovered that red blood 

cell (RBC) transfusion was the risk factor for postpartum thrombosis and not postpartum 

hemorrhage.The more RBC transfusions, the greater the occurrence of VTE at a factor of 1 to 

3 units and more risky at greater than. The researcher recommends RBC transfusion as an 

essential part in the thromboprophylaxis algorithms during pregnancy.Other important factors 

that bring risk to postpartum VTE are placental abruption, preeclampsia and Cesarean 

delivery(Thurn, et al., 2018). 

 

III. Conclusion 

The researchers discovered that subsequent enlivening of the inflammatory system led to a 

heightened possibility of venous thromboembolism. They were able to ascertain this after 

poring through hospitalization clearance examinations which mentioned the disease. Their 

second conclusion indicated hospitalization itself as another reason which increases the risk 

of thromboembolism. The most common causes for being hospitalized were intrauterine fetal 

death, preeclampsia, and a transfusion episode. Furthermore, during pregnancy or the 

puerperal period, the risk factors that were crucial for venous thromboembolism were 

multiple pregnancies, caesarean section, obesity and hyperemesis. 
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