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Brief Report

Comparison of Pulmonary Thromboembolism 
Before and After the Autopsy in Patients With 
Trauma 
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Background and Objectives 
After myocardial infarction and stroke, pulmonary embolism 

(PE) is the third most common acute cardiovascular 

disease.1,2 The most of the previous studies indicated the 

strong correlation between trauma and thromboembolism, 

however, the incidence of thromboembolism after trauma 

differs widely from lower than 10% to more than 50%, 

due to the kind of trauma and the technique applying 

for detection of thromboembolism.3-6 PE is classified 

under the venous thromboembolism (VTE) spectrum. A 

study by Markovic-Denic et al in 2012 indicated that VTE 

occurred in 1-5 in 1000 in the normal population and 50% 

of patients after a surgical procedure without prophylaxis 

of thromboembolism are involved in VTE.7 PE is the 

cause of 5%-10% of death in hospitalized patients.8,9 
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Background and Objectives: It is well established that pulmonary thromboembolism is frequent in patients with 
trauma. In this study we compared pulmonary thromboembolism before and after the autopsy in patients with 
trauma.

Methods: In this cross-sectional study, the patients being referred to 3 of teaching hospitals of Tehran from March 
2015 to March 2016 because of trauma and died in hospital due to the diagnosis of pulmonary embolism (PE) 
were recruited. Then the patients were autopsied and the cause of death was evaluated and the frequency of PE 
was compared before and after the autopsy. 

Findings: A total of 168 patients with PE (108 males 64.3% and 60 females 35.7%) mean age 48.5 years were 
evaluated. After the autopsy, PE was diagnosed in 50% of the patients. The correlation between age and autopsy 
was significant (r = 0.47, P = 0.006), however, the correlation of autopsy with sex, underlying disease, and the 
hospitalization duration was not significant.

Conclusions: According to our results, among patients with trauma, half of the premortem diagnosis of PE is not 
confirmed by autopsy. In addition, age significantly correlate to the PE.
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Abstract

Although the PE is preventable, however, the studies 

indicated that PE is the most important cause of mortality 

in patients during 24 hours after trauma and the incidence 

of death is about 12.5%.10 This may be due to the fact that 

the PE in some cases is silent disease and its symptoms 

and signs are not specific for the PE, so, the PE may 

be missed and undiagnosed.11 The most important risk 

factors for PE are surgical intervention and the duration 

of hospitalization, moreover, cardiovascular diseases and 

obesity are other highly reported risk factor for PE.12-14 

Reviewing these studies, we postulated that the clinical 

symptoms of PE including isolated dyspnea, pleuritic 

pain, and/or hemoptysis, and circulatory collapse15,16 are 

not sufficient to the diagnosis of the PE, therefore, PE 

may be underdiagnosed. In this regard, we conducted 

this cross-sectional study to evaluate the accuracy of 

antemortem PE diagnosis in traumatic patients being 

referred to 3 of teaching hospitals of Tehran by reviewing 

the autopsy of these patients.
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Abstract 

Background and Objectives: Endometrial hyperplasia (EH) is an abnormal overgrowth of endometrium that may 
lead to endometrial cancer, especially when accompanied by atypia. The treatment of EH is challenging, and 
previous studies report conflicting results. Metformin (dimethyl biguanide) is an anti-diabetic and insulin sensitizer 
agent, which is supposed to have antiproliferative and anticancer effects and the potential to decrease cell growth in 
endometrium. While some studies have evaluated the anticancer effect of metformin, studies on its potential effect 
on endometrial hyperplasia are rare. To address this gap, in this comparative trial study, we evaluate the effect of 
additive metformin to progesterone in patients with EH.

Methods: In this clinical trial, 64 women with EH were randomized in two groups. The progesterone-alone group 
received progesterone 20 mg daily (14 days/month, from the 14th menstrual day) based on the type of hyperplasia, 
and the progesterone-metformin group received metformin 1000 mg/day for 3 months in addition to progesterone. 
Duration of bleeding, hyperplasia, body mass index (BMI), and blood sugar (BS) of the patients were then com-
pared between the two groups.

Findings: NA mean age of 44.5 years, mean BMI of 29 kg/m2 and mean duration of bleeding of 8 days were calcu-
lated for the study sample. There was no significant difference in age, BMI, gravidity, bleeding duration, and duration of 
disease at baseline between the two groups. While all patients in the progesterone-metformin group showed bleeding 
and hyperplasia improvement, only 69% of the progesterone-alone patients showed such an improvement, with the 
difference between the two groups being significant (P = 0.001). Although the difference between two groups in the 
post treatment endometrial thickness was not significant (P = 0.55), post treatment BMI in the progesterone-metformin 
group was significantly lower than in the progesterone-alone group (P = 0.01). In addition, the BS reduction in the 
progesterone-metformin group was significantly larger than that in the progesterone-alone group (P = 0.001). 

Conclusions: Our results indicated that administration of progesterone 20 mg/day plus metformin 1000 mg/day 
can significantly decrease bleeding duration, hyperplasia, BMI and BS in women with EH. 
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Background and Objectives
Endometrial hyperplasia (EH) is an abnormal over-
growth of endometrium that may lead to endometrial 
cancer, especially when accompanied by atypia [1]. 
Although the effect appears only in 5% of asymptom-
atic patients, its prevalence in patients with PCOS 

and oligomenorrhea is about 20% [2]. Body mass 
index (BMI) and nulliparity are two main risk factors 
for EH. Other risk factors include chronic anovula-
tion, early menarche, late onset of menopause and 
diabetes [3], which are related to increased circulat-
ing estrogen [4]. The treatment of EH is challenging 
and previous studies report conflicting results [5]. 
Age, fertility, and severity of EH in histology are the 
most important factors determining the treatment op-
tion [5]. Most studies have addressed hysterectomy 
in patients with atypical EH [5], particularly those 
with PCOS, and have led to conflicting results [5-11]. 
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Methods 
In this study the patients being referred to 3 of teaching 

hospitals of Tehran from March 2015 to March 2016 

because of trauma and died in hospital because of PE 

were recruited. Then the patients were autopsied and 

the cause of death was identified after the autopsy. The 

chart review was used to correlate autopsy records with 

clinical records. Pathology database was used to identify 

all patients autopsied at 3 of teaching hospitals of Tehran 

during the study period whose primary cause of death 

was confirmed at autopsy to be PE. Clinical records of 

all patients between admission and death were used to 

determine whether the diagnoses were recognized. The 

PE diagnosis was respected as recognized if the clinical 

records revealed that the diagnosis was clearly suspected 

on clinical grounds before the death of patients. Then 

168 patients with a diagnosis of PE as the primary cause 

of death, confirmed by clinical evaluation and using 

computed tomography pulmonary angiogram [CT-PA] 

were enrolled. Then these patients were autopsied and 

2 pathologic criteria were used to diagnosis of the PE as 

follows: (1) gross evidence of an occlusive thrombus in the 

pulmonary artery bifurcation and (2) histologic evidence 

that this lesion was both organizing and associated with 

the wall of the vessel. The clinical data and data collecting 

after autopsy were compared regarding the frequency of 

PE in the clinic and after the autopsy. All data provided 

for this cross-sectional study was de-identified, moreover, 

this study fulfilled all of the requirements for research as 

outlined by the Iran University of medical sciences ethic 

committee.

Statistical Analyses

The data were analyzed using the Statistical Package for 

Social Studies (SPSS) version 22 (SPSS Inc, Chicago, 

IL). Categorical data are presented as numbers (%), 

and continuous data as mean ± standard deviation (SD). 

We used the chi-square test to compare categorical 

variables and linear regression to evaluate the correlation 

between PE and other variables. P < 0.05 was considered 

significant. 

Results
A total of 168 patients with mean age 48.5 years including 

108 males (64.3%) and 60 females (35.7%) were 

evaluated. PE was detected in all patients before autopsy, 

however after the autopsy, PE was diagnosed in 50% of 

the patients, followed by acute myocardial infarction (AMI) 

and myocardial infarction (MI) (Table 1). We assessed the 

correlation between autopsy results and other variables 

using regression test. The correlation between age and 

Table 1. The Patients’ Characteristics

Variables

Age (28-78 y), mean ± SD 48.52±13.53

Sex, No. (%)

Male 108 (64.3)

Female 60 (35.7)

Hospitalization (5-35 days), Mean±SD 15.30±6.60

Underlying disease, No. (%)

No 84 (50)

Diabetes 16 (9.5)

HTN 28 (16.7)

CAD 8 (4.8)

CHF 8 (4.8)

Hyperthyroidism 4(2.4)

Asthma 4(2.4)

Mixed 16(9.5)

Total 168(100)

Autopsy, No. (%)

PTE 84(50)

AMI 24(14.3)

MI 20(12)

MOF 16(9.5)

Sepsis 8(4.8)

Pneumonia 8(4.8)

SD 8(4.8)

Total 168(100)

autopsy was significant (r = 0.47, P = 0.006), however, the 

correlation of autopsy with sex, underlying disease and 

the hospitalization duration was not significant (Table 2).

Discussion
Patients with trauma are at risk for PE, deep venous 

thrombosis, and death in some cases, therefore, PE has 

been of interest to authors and continues improvement 

occurred in diagnosis and treatment of PE during recent 

decades. However, the incidence and its complications 

persisted relatively constant in recent years.17 The 

estimation of PE in the clinic is challenging, therefore, in 

this cross-sectional study we evaluated the autopsy of 

168 patients (mean age 48.5 years) with the diagnosis 

of antemortem PE in the clinic. The results of current 

practice indicated that of 168 patients with the diagnosis 

of antemortem PE, we only detected the PE in 84 patients 

(50%) in the autopsy. This finding was in contrast to 
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previous studies that indicated the incidence of antemortem 

PE due to its silent development is underestimated.18 

Moreover, these studies emphasized that the development 

of PE is asymptomatic and its detection is difficult.19,20 

Furthermore, the authors signified that the technique of 

detection of PE is impractical, so asymptomatic PE is 

missed. In line with this hypothesis a study on 90 patients 

with moderate to severe trauma signified that 24% of the 

PE evaluated by surveillance contrast-enhanced helical 

CT scanning was asymptomatic.21 To diagnosis of PE, the 

CT-PA is the gold standard, its accuracy is comparable to 

the angiography and it is the noninvasive procedure.19 The 

sensitivity of CT-PA for the diagnosis of PE in the previous 

study differed from 45-100 and its specificity was from 78%-

100%.22-24 To increase the power of diagnosis of the PE 

some studies have suggested that the evaluation of some 

risk factors are useful. These studies revealed that age is an 

independent risk factor for VTE, may be because of lower 

limb pathology in older patients.25-28 Another study in line with 

this finding indicated that immobility and hospitalization are 

the most important factors correlates with PE.28 In current 

practice we revealed the strong association between age and 

PE, however, the correlation of autopsy with hospitalization 

duration, underlying disease, and PE was not significant 

in our experience. Further studies reported a significant 

correlation between surgery interventions, previous history 

of VTE and hospitalization with PE, these trials suggested 

these are important risk factors and the evaluation of them 

can predict the development of PE.12,13,28 In tune with these 

reports, further studies have reported cardiovascular disease 

as a risk factor of PE,7,29 but in our survey, we did not detect 

any correlation between cardiovascular disease and other 

underlying diseases with PE. Furthermore, the incidence 

of PE in our survey did not show a significant difference 

between male and female; however, a study by Yang et al 

reported that the PE is more frequent in male than female.30 

In summary, recent investigations reported significant 

improvement in the clinical diagnosis of PE,31,32 further 

examinations also, have shown that the rate of mortality 

because of PE has reduced.33-36 

This was a single-center study with a relatively small 

sample size that limits the ability to generalize the 

result of our report. Further multicentric investigations 

with larger sample size are required to validate findings 

reported here.

Conclusions
Our study showed that 50% of antemortem diagnosis of 

PE are not confirmed by autopsy among patients with 

trauma. Moreover, age is significantly correlated to the 

PE.
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bolism; (AMI): acute myocardial infarction; (MI): myocar-

dial infarction.

Competing Interests

The authors declare no competing interest.

Authors’ Contributions

The authors made equal contributions to the present 

study.

Acknowledgements

Authors would like to gratefully acknowledge personnel 

of Forensic Pathology Organization of Tehran for their 

collaboration.

References

1.	 Silverstein MD, Heit JA, Mohr DN, Petterson TM, 

O’Fallon WM, Melton LJ 3rd. Trends in the incidence 

of deep vein thrombosis and pulmonary embolism: 

a 25-year population-based study. Arch Intern Med. 

1998;158(6):585-593. 

2.	 Go AS, Mozaffarian D, Roger VL, et al. Heart disease and 

stroke statistics--2014 update: a report from the American 

Heart Association. Circulation. 2014;129(3):e28-e292. 

doi:10.1161/01.cir.0000441139.02102.80.

3.	 Knudson MM, Collins JA, Goodman SB, McCrory DW. 

Thromboembolism following multiple trauma. J Trauma. 

1992;32(1):2-11.

4.	 Rogers FB. Venous thromboembolism in trauma patients: 

a review. Surgery. 2001;130(1):1-12.

5.	 Geerts WH, Code KI, Jay RM, Chen E, Szalai JP. A 

prospective study of venous thromboembolism after 

major trauma. N Engl J Med. 1994;331(24):1601-1606. 

doi:10.1056/nejm199412153312401.

6.	 Shackford SR, Davis JW, Hollingsworth-Fridlund P, Brewer 

NS, Hoyt DB, Mackersie RC. Venous thromboembolism in 

patients with major trauma. Am J Surg. 1990;159(4):365-

369.

Table 2. The Correlation Between Autopsy Results and Sex, Age, 
Underlying Diseases and Hospitalization

Autopsy r P

Sex 0.02 0.87

Age 0.47 0.006

Underlying Disease 0.14 0.39

Hospitalization 0.01 0.95



Aghakhani et al                              Pulmonary Thromboembolism in Patients With Trauma52

Int J Hosp Res 2017, 6(1):49-53

7.	 Markovic-Denic L, Zivkovic K, Lesic A, Bumbasirevic V, 

Dubljanin-Raspopovic E, Bumbasirevic M. Risk factors 

and distribution of symptomatic venous thromboembolism 

in total hip and knee replacements: prospective study. Int 

Orthop. 2012;36(6):1299-1305. doi:10.1007/s00264-011-

1466-5.

8.	 Geerts WH, Pineo GF, Heit JA, et al. Prevention of venous 

thromboembolism: the Seventh ACCP Conference 

on Antithrombotic and Thrombolytic Therapy. Chest. 

2004;126(3 Suppl):338s-400s. doi:10.1378/chest.126.3_

suppl.338S.

9.	 Alikhan R, Peters F, Wilmott R, Cohen AT. Fatal pulmonary 

embolism in hospitalised patients: a necropsy review. 

J Clin Pathol. 2004;57(12):1254-1257. doi:10.1136/

jcp.2003.013581.

10.	 Ho KM, Burrell M, Rao S, Baker R. Incidence and risk 

factors for fatal pulmonary embolism after major trauma: a 

nested cohort study. Br J Anaesth. 2010;105(5):596-602. 

doi:10.1093/bja/aeq254.

11.	 Januel JM, Chen G, Ruffieux C, et al. Symptomatic in-

hospital deep vein thrombosis and pulmonary embolism 

following hip and knee arthroplasty among patients 

receiving recommended prophylaxis: a systematic 

review. Jama. 2012;307(3):294-303. doi:10.1001/

jama.2011.2029.

12.	 Pedersen AB, Sorensen HT, Mehnert F, Overgaard S, 

Johnsen SP. Risk factors for venous thromboembolism in 

patients undergoing total hip replacement and receiving 

routine thromboprophylaxis. J Bone Joint Surg Am. 

2010;92(12):2156-2164. doi:10.2106/jbjs.i.00882.

13.	 Dy CJ, Wilkinson JD, Tamariz L, Scully SP. Influence 

of preoperative cardiovascular risk factor clusters on 

complications of total joint arthroplasty. Am J Orthop 

(Belle Mead NJ). 2011;40(11):560-565.

14.	 Stein PD, Terrin ML, Hales CA, et al. Clinical, laboratory, 

roentgenographic, and electrocardiographic findings 

in patients with acute pulmonary embolism and no 

pre-existing cardiac or pulmonary disease. Chest. 

1991;100(3):598-603.

15.	 Stein PD, Henry JW. Clinical characteristics of patients 

with acute pulmonary embolism stratified according to 

their presenting syndromes. Chest. 1997;112(4):974-979.

16.	 Heit JA. The epidemiology of venous thromboembolism 

in the community. Arterioscler Thromb Vasc Biol. 

2008;28(3):370-372. doi:10.1161/atvbaha.108.162545.

17.	 Gudipati S, Fragkakis EM, Ciriello V, et al. A cohort study 

on the incidence and outcome of pulmonary embolism in 

trauma and orthopedic patients. BMC Med. 2014;12:39. 

doi:10.1186/1741-7015-12-39.

18.	 Knudson MM, Lewis FR, Clinton A, Atkinson K, Megerman 

J. Prevention of venous thromboembolism in trauma 

patients. J Trauma. 1994;37(3):480-487.

19.	 Geerts WH, Code KI, Jay RM, Chen E, Szalai JP. A 

prospective study of venous thromboembolism after major 

trauma. N Engl J Med. 1994;331(24):1601-1606. doi:10.1056/

nejm199412153312401.

20.	 Schultz DJ, Brasel KJ, Washington L, et al. Incidence of 

asymptomatic pulmonary embolism in moderately to severely 

injured trauma patients. J Trauma. 2004;56(4):727-731.

21.	 Estrada YMRM, Oldham SA. CTPA as the gold standard for the 

diagnosis of pulmonary embolism. Int J Comput Assist Radiol 

Surg. 2011;6(4):557-563. doi:10.1007/s11548-010-0526-4.

22.	 Stein PD, Fowler SE, Goodman LR, et al. Multidetector 

computed tomography for acute pulmonary embolism. N Engl J 

Med. 2006;354(22):2317-2327. doi:10.1056/NEJMoa052367.

23.	 Vedovati MC, Becattini C, Agnelli G, et al. Multidetector CT 

scan for acute pulmonary embolism: embolic burden and 

clinical outcome. Chest. 2012;142(6):1417-1424. doi:10.1378/

chest.11-2739.

24.	 Falck-Ytter Y, Francis CW, Johanson NA, et al. Prevention of 

VTE in orthopedic surgery patients: Antithrombotic Therapy 

and Prevention of Thrombosis, 9th ed: American College of 

Chest Physicians Evidence-Based Clinical Practice Guidelines. 

Chest. 2012;141(2 Suppl):e278S-e325S. doi:10.1378/

chest.11-2404.

25.	 Haut ER, Chang DC, Pierce CA, et al. Predictors of 

posttraumatic deep vein thrombosis (DVT): hospital practice 

versus patient factors-an analysis of the National Trauma Data 

Bank (NTDB). J Trauma. 2009;66(4):994-999; discussion 999-

1001. doi:10.1097/TA.0b013e3181991adc.

26.	 Rogers MA, Levine DA, Blumberg N, Flanders SA, Chopra 

V, Langa KM. Triggers of hospitalization for venous 

thromboembolism. Circulation. 2012;125(17):2092-2099. 

doi:10.1161/circulationaha.111.084467.

27.	 Pedersen AB, Sorensen HT, Mehnert F, Overgaard S, 

Johnsen SP. Risk factors for venous thromboembolism in 

patients undergoing total hip replacement and receiving routine 

thromboprophylaxis. J Bone Joint Surg Am. 2010;92(12):2156-

2164. doi:10.2106/jbjs.i.00882.

28.	 Pedersen AB, Mehnert F, Johnsen SP, Husted S, Sorensen 

HT. Venous thromboembolism in patients having knee 

replacement and receiving thromboprophylaxis: a Danish 

population-based follow-up study. J Bone Joint Surg Am. 

2011;93(14):1281-1287. doi:10.2106/jbjs.j.00676.

29.	 Rao A, Monkhouse R, Gummerson N, Hobson S. VTE 

Prophylaxis for Lower Limb Plaster Casts, eClinical VTE 

Guidelines Template. Leeds Teaching Hospitals Trust. 

Published July 1, 2010.

30.	 Yang Y, Liang L, Zhai Z, et al. Pulmonary embolism incidence 

and fatality trends in chinese hospitals from 1997 to 2008: a 

multicenter registration study. PLoS One. 2011;6(11):e26861. 

doi:10.1371/journal.pone.0026861.



Pulmonary Thromboembolism in Patients With Trauma

Int J Hosp Res 2017, 6(1):49-53

  Aghakhani et al
53

31.	 Sweet PH, 3rd, Armstrong T, Chen J, Masliah E, 

Witucki P. Fatal pulmonary embolism update: 10 years 

of autopsy experience at an academic medical center. 

JRSM Short Rep. 2013;4(9):2042533313489824. 

doi:10.1177/2042533313489824.

32.	 Pineda LA, Hathwar VS, Grant BJ. Clinical suspicion of fatal 

pulmonary embolism. Chest. 2001;120(3):791-795.

33.	 Darze ES, Casqueiro JB, Ciuffo LA, Santos JM, Magalhaes 

IR, Latado AL. Pulmonary Embolism Mortality in Brazil from 

1989 to 2010: Gender and Regional Disparities. Arq Bras 

Cardiol. 2016;106(1):4-12. doi:10.5935/abc.20160001.

34.	 Horlander KT, Mannino DM, Leeper KV. Pulmonary 

embolism mortality in the United States, 1979-1998: an 

analysis using multiple-cause mortality data. Arch Intern Med. 

2003;163(14):1711-1717. doi:10.1001/archinte.163.14.1711. 

35.	 Lilienfeld DE. Decreasing mortality from pulmonary 

embolism in the United States, 1979-1996. Int J Epidemiol. 

2000;29(3):465-469. 

36.	 Janke RM, McGovern PG, Folsom AR. Mortality, hospital 

discharges, and case fatality for pulmonary embolism in the 

Twin Cities: 1980-1995. J Clin Epidemiol. 2000;53(1):103-

109.

Please cite this article as:

Aghakhani K, Asgari M, Fallah F, Farhidnia N. Comparison 

of pulmonary thromboembolism before and after the autopsy 

in patients with trauma. Int J Hosp Res. 2017;6(1):49-53. 

doi:10.15171/ijhr.2017.08.


