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Abstract 

 

Background: Venous thromboembolism, manifesting as deep vein thrombosis (DVT) and 

pulmonary embolism (PE), is a significant source of morbidity and mortality and a cause of 

postoperative complications after invasive surgery. These adverse events are more likely to occur in 

high risk patients, such as those with cancer or undergoing major surgery with the highest incidence 

peak taking place within the first month after surgery. Despite the issue being globally recognized, a 

lack of consensus regarding guidelines for prophylaxis post-discharge still exists. 

 

Aim: To determine the incidence of venous thromboembolism within a 30-day postoperative period 

after thoracotomy and lung lobectomy for lung malignancy, to assess a correlation of the above 

with administered prophylactic treatment.  

 

Method: A retrospective cohort study was conducted as a review of medical records of all patients, 

appertaining to Örebro county, who had undergone thoracotomy and lung lobectomy for lung 

cancer or secondary malignant tumor in the lung, during 2015-2017 at the department of 

Cardiothoracic and Vascular Surgery, Örebro University Hospital. An internally validated register 

was used to identify the patient population and partial collection of the data.  

 

Results: Of the 67 included patients 50,8% were men and the mean age of the population was 67,5 

years. The VTE prevalence during the 30-day postoperative period was 1,5%. A total of 59,7% of 

the patients received thrombosis prophylaxis preoperatively, 98,1% postoperatively and 11,9 % 

after hospital discharge.  

 

Conclusion: The VTE prevalence of 1,5% in this study may suggest the current postoperative 

prophylactic regiment successful, yet VTE remains a clinically significant complication, and the 

need for well-defined guidelines is evident.  



 

 

 

Abbreviations 

CT: computed tomography 

DVT: deep vein thrombosis 

LMWH: low molecular weight heparin 

NSCLC: non-small cell lung cancer  

PE: pulmonary embolism 

UFH: unfractioned heparin 

VTE: venous thromboembolic event 
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1. Background  

 

Venous thromboembolism (VTE), encompassing deep vein thrombosis (DVT) and pulmonary 

embolism (PE) is a common cardiovascular disease and a well-recognized complication of many 

conditions often having serious acute and chronic consequences. Recurrence is frequent and for 

many individuals the primary event remains undiagnosed [1]. In the general population the 

incidence of VTE is estimated to 1,43 per 1000 person-years, whereas among risk groups the 

occurrence and mortality rises markedly [2]. Old age, obesity, major orthopedic and general 

surgery, paralysis, multiple trauma and cancer along with lifestyle factors such as smoking and 

long-haul travel are acknowledged as the most established risk factors. Typically, VTE arises 

distally in the veins of the lower limb, where 10-20% extend proximally and further 1-5% proceed 

to develop into PE, a potentially life-threatening condition caused by obstruction of one or more 

pulmonary vessels. A simplified pathophysiological background is summarized by Virchow’s triad; 

Hypercoagulability, Endothelial injury and Stasis/Abnormal blood flow. Thrombus generation is 

propagated by abnormalities of blood flow, blood vessel wall and clotting components of the blood. 

Abnormal blood flow is frequently caused by venous stasis, which can occur during periods of 

prolonged immobilization, or due to internal factors such tumors or other masses compressing the 

vessel [3]. The endothelial activation is an important mechanism in physiological hemostasis as a 

response to tissue injury. Conversely, in pathological thrombus formation the chain of events is not 

initiated by insult to the blood vessel wall, but is consequent to a hypoxic microenvironment 

induced by turbulent flow in the valve pocket of the vein in combination with dysfunctional 

antithrombotic regulation. Aberrations of the clotting factors resulting in a malfunctioning 

coagulation cascade are thought to be caused by predisposing hereditary conditions or 

inflammation, since the coagulation and inflammatory cascades are closely associated [4]. 

 

Factors contributing to the development of VTE can thus be idiopathic and primary as well as 

secondary and provoked. Coagulation disorders, congestive heart failure, infections and 

inflammatory bowel disease are considered as thrombosis related illnesses and pose as such a 

further susceptibility on top of non-pathological risk factors. Previous DVT and PE have the ability 

to prime future events, as thrombus debris in the vessel is a known origin for de novo 

thrombogenesis [1]. Cancer additionally deserves a special remark, considering that hemostatic 

abnormalities are found in more than 90% of all cancer patients [5]. Hospitalization arguably 

involves variety of the factors that might cause and increase the mortality from PE or DVT, 

including prolonged immobilization, vascular manipulation by placing of intravenous catheters or 

https://www.zotero.org/google-docs/?HziL4j
https://www.zotero.org/google-docs/?72RKbA
https://www.zotero.org/google-docs/?As64NW
https://www.zotero.org/google-docs/?IVkqpV
https://www.zotero.org/google-docs/?YXme4Q
https://www.zotero.org/google-docs/?XDBgi6
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altering the blood coagulation profile by receiving chemo- or radiotherapy in the case of cancer 

treatment [6,7]. Likewise surgery, especially orthopedic and oncological surgery inflicts a threat. 

Surgical intervention and limb positioning during operation affect blood circulation and possibly 

prime VTE. More specifically surgical technique, directly causing vascular injury and further tissue 

injury, may trigger thrombus formation in situ. In the lung these actions possibly give rise to a PE 

without preceding DVT. Prolonged operating time and immobilization after surgery are additionally 

associated with higher risk of VTE postoperatively [8]. 

 

Without thrombosis prophylaxis the incidence of VTE among general surgical patients varies 

within 10% to 40%, reaching up to 60% in orthopedic surgical patients [9]. To reduce these 

potentially fatal postoperative consequences, thorough recommendations for prophylaxis are set in 

place and risk assessment scores are used to categorize patients in risk groups aiming to optimize 

the antithrombotic therapy [10]. The American College of Chest Physicians (ACCP) 9th edition 

guidelines suggest a combination of mechanical (early mobilization, compression stockings, 

intermittent pneumatic compression device) and pharmacological mechanisms for VTE prevention 

in major orthopedic surgery [11]. Due to safer and more stable administration, low-molecular-

weight heparin (LMWH) is the most widely used anticoagulant, often replacing unfractioned 

heparin (UFH) and vitamin-K antagonists (VKA) in practice [12]. Commonly, the first dose of 

pharmacological prophylaxis is administered on the previous night at least 12 hours prior to 

surgery, and is continued postoperatively for at least 10 to 14 days and up to 35 days [11]. Major 

general surgery is considered to comprise a moderate risk for VTE as to the high risk in orthopedic 

surgery, yet the prophylactic measures are fairly similar; pharmacological prophylaxis until full 

mobilization in low-risk patients and high risk patients should receive daily LMWH or similar up to 

three to four weeks [13]. Surgery of an active malignancy targeting any part of the body is 

particularly thought to be affiliated with increased risk of VTE and prophylaxis should be 

increasingly considered [14]. 

 

Concerning lung cancer, surgery is indicated for resectable tumors stages IA to IIB and some select 

cases of IIIA [15].  Lobar resection of the lung through thoracotomy is generally performed in a 

similar manner, regardless of the differing anatomical location of the pathological segment. Lung 

parenchyma is approached through an anterolateral or posterolateral incision at the height of the 

respective lobe and the intercostal room is divided to gain access to the thoracic cavity. Thorough 

inspection and palpation of the entire lung and pleura is performed to define anatomy and identify 

pathologies. Resection is started with the ligation of the arteries and veins, followed by the 

https://www.zotero.org/google-docs/?yGPe5a
https://www.zotero.org/google-docs/?AfDjPL
https://www.zotero.org/google-docs/?URUdfS
https://www.zotero.org/google-docs/?DDBHZY
https://www.zotero.org/google-docs/?f5OAMi
https://www.zotero.org/google-docs/?enemOt
https://www.zotero.org/google-docs/?pCQiZH
https://www.zotero.org/google-docs/?hFeT3J
https://www.zotero.org/google-docs/?BzP452
https://www.zotero.org/google-docs/?G8G0YA
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completion of the interlobar fissure and division of the bronchus. Lymph nodes are then dissected 

systematically at all appropriate stations. The goal of the operation is a radical extirpation of the 

tumor with minimal risk of recurrence [16]. Thus, lobectomy for lung cancer, through thoracotomy, 

is a major surgical event in a malignant setting, rendering the patient a high risk candidate for 

development of postoperative VTE, at least in theory. 

 

An active malignancy such as a lung tumor alone may affect all aspects of Virchow’s triad and 

these factors may be augmented by surgical manipulation. Tumor cells have been shown to activate 

the coagulation cascade directly by producing pro-coagulant factors and thrombin, as well as 

indirectly by influencing monocytes, platelets and endothelium, which contribute by amplifying the 

coagulation activation [17]. Platelet involvement and induction of thrombophilia may also reflect 

the progression of the disease, as the activation of hemostasis commonly contributes to cancer cell 

migration and therefore formation of metastases [18]. Higher risk of VTE is presumed mostly to be 

associated with non-small cell lung cancer (NSCLC), especially adenocarcinoma due to its mucin-

producing nature [19,20]. These systemic predisposing factors caused by lung cancer may still 

initially be present after the tumor removal. According to Agzarian et.al. VTE goes often unnoticed 

or is misdiagnosed following oncologic pulmonary resection due to the lack of specific 

symptomatology separating it from the expected postoperative symptoms [21]. In their study 

following 157 patients the VTE prevalence was 12,1% and the related 30-day mortality 5,2% 

indicating notable risk. All of the patients were diagnosed after hospital discharge [20]. Another 

study of patients undergoing lung resection for lung cancer found that pulmonectomy and open 

resection were associated with threefold risk for post-discharge VTE compared to lobectomy and 

minimally invasive resection, respectively [22].  

 

 

Postoperative and post-discharge thrombosis prophylactic therapy administration vary between 

different thoracic surgical departments [23]. The ACCP (9th edition) guidelines recommend the use 

of low-dose unfractioned heparin (UFH) or low-molecular-weight heparin (LMWH) as prophylaxis 

for patients undergoing any thoracic surgery (grade 1B evidence) [24]. The duration or the case for 

extended prophylaxis post-discharge is however not addressed, differing from the treatment practice 

of orthopedic and abdominal surgery high-risk patients [11,13]. Few studies have been published on 

the prevalence of VTE in the postoperative period specifically after lung surgery, which 

complicates reaching a general consensus on prophylactic treatment for these patients [25]. Recent 

research shows that the peak incidence of VTE after general oncologic surgery occurs in the time 

https://www.zotero.org/google-docs/?LzWIIn
https://www.zotero.org/google-docs/?Hxp1Cy
https://www.zotero.org/google-docs/?plW9iP
https://www.zotero.org/google-docs/?xELGUn
https://www.zotero.org/google-docs/?9OuoQL
https://www.zotero.org/google-docs/?WDnP0G
https://www.zotero.org/google-docs/?H4D3lb
https://www.zotero.org/google-docs/?EBHJ37
https://www.zotero.org/google-docs/?xwXLdB
https://www.zotero.org/google-docs/?AFNeUC
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period after hospital discharge [14,26] and similar pattern is seen with VTE after pulmonary 

resection [22]. The highest incidence of VTE is postulated to take place within 30 days after lung 

cancer surgery [27]. 

 

Patients undergoing surgery for lung malignancy have a reasonably elevated risk of suffering of 

venous thromboembolism. Aside from the acute life-threatening complications, the possible long-

term consequences of VTE, such as post-thrombotic syndrome and chronic thromboembolic 

pulmonary hypertension, increase morbidity and may complicate the cancer treatment implicating 

that prophylaxis, diagnosis and treatment of VTE should be of high importance. Despite the wide-

spread recognition and agreement on the risk factors, adverse effects and the preventable nature of 

postoperative venous thromboembolism there is still little knowledge of the prevalence of VTE and 

evidence on the effectiveness of prophylactic therapy in major thoracic cancer surgery while 

treatment is predominantly decided by clinical consensus [28]. 

 

 

2. Aim 

 

The objective of this study is to, in a retrospective material, define the incidence of VTE after 

thoracotomy and lung lobectomy in patients with lung malignancies within a 30-day postoperative 

period.  

 

 

3. Question formulation 

 

What is the occurrence of venous thromboembolism within 30 days after thoracic surgery of 

malignancy in this patient group, and is there a correlation to the administered prophylactic 

treatment, or lack thereof?  

https://www.zotero.org/google-docs/?kvmBwg
https://www.zotero.org/google-docs/?eD2tgA
https://www.zotero.org/google-docs/?YHsynS
https://www.zotero.org/google-docs/?SL2tQs
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4. Method 

 

4.1 Study design and material 

This study was conducted as a retrospective cohort study. The patient population was gathered from 

a validated national registry, ThOR [29], including all the patients who underwent thoracotomy and 

lung lobectomy (GDC00) at the department of Cardiothoracic and Vascular Surgery, Örebro 

University Hospital during 2015-2017. ICD-10 diagnosis codes C34.1, C34.9, C78.0 and C838D as 

well as residence in Örebro County were established as the inclusion criteria. These patients’ 

medical records were systematically reviewed and patient demographic data, VTE predisposing 

factors preoperatively, length of hospital stay, diagnosis and staging of the cancer (Table 1.) 

together with intra- and postoperative complications (Table 2.) and administered thrombosis 

prophylaxis (Table 3.), were collected. Manifestation of postoperative (within 30 days) VTE was 

determined by a documented diagnosis apparent in the individual patient’s medical records. 

 

 

4.2 Statistical analysis 

All data was gathered and processed in Microsoft Excel (version 15.19.1). Only descriptive 

statistics was applied for the interpretation. 

 

 

5. Ethics 

 

Written approval for the review of medical records was obtained from the head of the Department 

of Cardiothoracic and Vascular Surgery, Örebro University Hospital. No informed written consent 

from the patients was needed, since the study was conducted retrospectively as a quality ensurance 

for the department. Patients were assigned a case number connected to a digital key containing 

identifiable data. The patient key was stored separately from other data and stored according to the 

Declaration of Helsinki. All other gathered data was stored on a password-protected computer on a 

password-protected server at Örebro University Hospital and handled conforming to the patient data 

law (2008:355) and SOSFS 2008:14. Because the patient population is anonymized, no individual 

patient is identifiable from the study results. The risk of data leakage is estimated relatively small, 

considering the way the patient key was stored. The benefits of the study are seen to outweigh the 

risks since it offers information about a serious postoperative complication and investigates if there 

is need for revision of the prophylactic treatment.  

https://www.zotero.org/google-docs/?So3tRK
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6. Results 

 

6.1 Study cohort 

A total of 67 patients were included. (Figure 1.) As demonstrated in Table 1, the study cohort 

comprised of 34 men and 33 women with the mean age of 67,5 years of which approximately 81% 

were diagnosed with primary lung cancer. All patients underwent complete lobectomy by 

anterolateral or posterolateral thoracotomy. Mean length of hospital stay was 7,58 days. Data 

concerning conditions predisposing for VTE was gathered and are presented in Table 1. Certain 

riskfactors (paraplegia, CVC, PICC-line or venous port and CVA, major surgery and serious 

infection < 30d preoperatively) are not shown because they affected none of the subjects. A VTE- 

risk-assessment score was not used, since all required parameters could not be obtained from 

patients’ medical records.  

 

            Figure 1. Patient inclusion  
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Table 1. Patient population demographic characteristics with predisposing factors for venous 

thromboembolism and description of tumor pathology 

Patient attribute Cohort frequency (N=67)  

Age (years) 67,5 ±9,36 

Men 34 (50,75) 

BMI 26,8 ±5,12 

Smoking status  

   Smoker 15 (22,4) 

   Ex-smoker  37 (55,2) 

   Never smoker 15 (22,4) 

% predicted FEV1 90,1 ±18,7 

FVC (liter) 3,36 ±1,00 

Performance status (ECOG)  

   0x 51 (76,1) 

   1x 16 (23,9) 

Preoperative chemotherapy 2 (2,99) 

Diabetes mellitus 9 (13,4) 

Liver disease 1 (1,49) 

CKD 1 (1,49) 

IBD 2 (2,99) 

COPD 5 (7,46) 

Asthma 6 (8,96) 

Previous MI 3 (4,48) 

Peripheral vascular disease 8 (11,9) 

Connective tissue disease 2 (2,99) 

Ulcus 1 (1,49) 

Congestive heart failure 2 (2,99) 

Fracture of hip, pelvis or leg 1 (1,49) 

Coagulation disorder 3 (4,48) 

Previous DVT or PE 4 (5,97) 

Length of hospitalization (days) * 6 (4-27) 

Diagnosis group  

   Lung cancer 54 (80,6) 

   Metastasis 12 (17,9) 

   Other 1 (1,49) 

Tumor pathology  

   1a 18 (33,3) 

   1b 9 (16,7) 

   2a 14 (25,9) 

   2b 4 (7,41) 

   3x 9 (16,7) 

Lymph node pathology  
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   0x 43 (79,6) 

   1x 7 (13,0) 

   2x 4 (7,41) 

Lung cancer stage  

   IA 21 (38,9) 

   IB 12 (22,2) 

   IIA 6 (11,1) 

   IIB 7 (13,0) 

   IIIA 8 (14,8) 
Values are presented as n (%) and mean ± standard deviation. BMI, body mass index; FEV1, forced 

expiratory volume in 1 second; CKD, chronic kidney disease; IBD, inflammatory bowel disease; COPD, 

chronic obstructive pulmonary disease; MI, myocardial infarction. *median and range (min-max) used. 

 

 

 

6.2 VTE incidence and other complications 

The VTE incidence was 1,49% with a total of one patient who presented with a symptomatic 

pulmonary embolism on the second postoperative day. Airway- and vascular injury were 

disregarded as intraoperative complications seeing that the surgical technique always results in this 

type of damage, rendering it a normal part of the procedure. Factors known to increase the risk of 

VTE, such as immobilization and pathologies to the lung, were taken into account when choosing 

the postoperative complications. Most commonly the patients suffered from atelectasis (28,36%) 

and pleural effusion (41,79%), which however did not reflect on the incidence of VTE during the 

first 30 postoperative days. (Table 2.) 

 

 
Table 2. Summary of intraoperative and postoperative complications including DVT and PE. 

Complication Cohort frequency (N=67) 

Intraoperative complications  

   None 67 (100) 

Postoperative complications  

   Pneumothorax requiring treatment 1 (1,49) 

   Cardiac arrhythmia requiring treatment 3 (4,48) 

   CVA or TIA 0 (0) 

   MI 0 (0) 

   Pneumonia 2 (3,00) 

   Atelectasis 19 (28,4) 

   Air leak ≥ 7 days 6 (8,7) 

   Pleural effusion 28 (41,8)  

   Respiratory failure ≤ 30 days postoperatively 5 (7,46) 
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   UTI 1 (1,49) 

   Confusion 2 (2,99) 

   Blood transfusion 1 (1,49) 

   Death  ≤ 30 days postoperatively  0 (0) 

   DVT ≤ 30 days postoperatively 0 (0) 

   PE ≤ 30 days postoperatively 1 (1,49) 

Drainage time (days) * 3 (1-21) 
Values are presented as n (%) or median and range (min-max). CVA, cerebrovascular accident; TIA, 

transient ischemic attack; MI, myocardial infarction; UTI, urinary tract infection; DVT, deep vein 

thrombosis; PE, pulmonary embolism. 

 

 

 

6.3 Thrombosis prophylaxis  

59,7% of the patients received thrombosis prophylaxis preoperatively, 98,5% postoperatively and 

11,9 % after hospital discharge in the form of low-molecular-weight heparin (Table 3). The patient 

who was diagnosed with PE did not receive any preoperative prophylaxis. None of the patients 

were treated with UFH nor mechanical preventive measures. Median duration of postoperative in- 

hospital prophylaxis was 5 days, which correlates with the length of hospitalization.   

 

 

Table 3. Administration of thromboprophylaxis in the patient cohort.  

Thromboprophylaxis Cohort frequency (N=67) 

Preoperative  

   LMWH 40 (59,7) 

   None 27 (40,3) 

Postoperative  

   LMWH 66 (98,5) 

   Compression stockings 0 (0) 

   Other 1 (1,49) 

   None 1 (1,49) 

   Duration (days)  5 (0-23) 

Postdischarge  

   LMWH 8 (11,9)  
Values are presented as n (%) or median and range (min-max). LMWH, low-molecular-weight heparin. 
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7. Discussion 

 

Surgery of an active malignant process creates a general predisposition for VTE. This study aimed 

to analyze the occurrence of venous thromboembolism after lung cancer surgery during the 30-day 

postoperative period. The observed VTE-prevalence was 1,49% (1 out of 67 patients) which may be 

considered as fairly low in comparison with other studies assessing a similar target group. 

Nonetheless some caution should be taken when interpreting the results due to the retrospective 

observational study model, small cohort size and lack of VTE-screening program. Despite the lower 

incidence, VTE remains a clinically significant issue and a source of morbidity and mortality in this 

high-risk patient population. Christensen et al. found in a systematic review of 19 studies the mean 

risk of VTE to be at 2,0%, with notable diversity ranging from 0,2% to 19% [28]. VTE- subtype 

dominance likewise varies between studies from clear majority of PE to slightly greater part of 

DVT [8,21,22,25]. The case of symptomatic PE in our study presented before discharge in the 

initial postoperative period, a finding which aligns with similar studies. Substantial part of VTE was 

however also found to occur after hospitalization in a study with 30-day follow up period with VTE 

screening implemented [21]. Highest incidence-rate is generally reported in the first month after 

lung cancer surgery with no apparent increase in risk detected during a longer follow-up period 

[27,28]. To specify the results, only one surgical method was chosen for observation in this study, 

whereas other studies show more variation in the extent of the procedure type. This could affect the 

comparability of our outcome with the others’. A majority of the patients have an early stage illness 

(IA 38,89% and IB 22,22%) and only two patients received preoperative chemotherapy, which 

could reduce the VTE risk created by cancer knowing that the pro-coagulant state is mostly 

associated with more advanced stages of cancer and may be induced by chemotherapy [17].  

 

The use of LMWH in our study population demonstrates adherence to the current thrombosis 

prophylaxis guidelines, since it is the most commonly used evidence-based prophylactic agent for 

VTE throughout surgical specialties [3]. At the moment, orthopedic surgery has the most 

thoroughly established guidelines for postoperative thrombosis prophylaxis, combining 

pharmacological and mechanical techniques, with the duration of prophylaxis varying from 10 up to 

35 days [9]. In the field of thoracic surgery, the initiation, duration and the type of prophylaxis is 

not as well regulated, current recommendation being solely in-hospital use of UFH or LMWH 

postoperatively [24]. More than half of our patients received the initial dose of LMWH 

preoperatively and nearly all patients continued with prophylaxis until discharge. For cancer 

surgery patients, recent studies encourage to consider prophylaxis until 7-10 days after surgery and 

https://www.zotero.org/google-docs/?XYVAK6
https://www.zotero.org/google-docs/?416Tf0
https://www.zotero.org/google-docs/?zZVN9C
https://www.zotero.org/google-docs/?yX1rvW
https://www.zotero.org/google-docs/?TTlAFB
https://www.zotero.org/google-docs/?OTUj2U
https://www.zotero.org/google-docs/?MB3plB
https://www.zotero.org/google-docs/?60EXjB
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even up to one month in high-risk circumstances [30]. In our study the mean duration of the 

postoperative prophylaxis was 6,1 days, correlating with the length of hospital stay. Only 8 patients 

were prescribed extended prophylaxis post-discharge. Thomas et al. detected that 44% of the 

identified VTE events took place after hospitalization, suggesting the significance of post-discharge 

thrombosis prophylaxis [22]. These findings might be applicable to our study cohort, even though 

no symptomatic post-discharge VTE were detected within the first 30 postoperative days.  

 

Mortality from VTE cannot be evaluated in this study since no patients died during the 

observational period. Other studies show that VTE is closely associated with higher mortality after 

malignant lung surgery [22] and is the most frequent cause of death within 30 days postoperatively 

among cancer patients, which could be explained by the caused endothelial damage, coagulation 

activation and immobilization on top of the already altered coagulation profile in these patients 

[26]. Interestingly, there may be a higher mortality related to VTE after lung cancer surgery 

compared to major general surgery [10]. With these findings preoperative risk identification 

becomes more important. The use of a risk assessment tool might help target high-risk individuals 

and diminish the use of unnecessary extended prophylaxis preventing avoidable costs of treating 

VTE complications and overmedication [10]. 

 

The strengths of this study include that all patients underwent the operation and attended 

postoperative care at the same clinic at Örebro University Hospital. All necessary patient data was 

easily accessible and well-documented in an electronic patient-care system, which assured the 

continuity and uniformity of the data. Furthermore, since only a handful of studies have been done 

with the same question formulation, this research offers new or at least complementary information 

on the subject of VTE in relation to lung cancer surgery.   

 

The results of this study should still be considered with certain limitations in mind. A small cohort 

size may lead to false representation of the entire population of lung cancer patients undergoing 

surgery simultaneously limiting the possibility of significant statistical analysis, which is most 

importantly needed to confirm the significance of risk factors for VTE. The retrospective 

observational study model restricts the choice of parameters and formation of comparative study 

groups among other. The lack of a postoperative VTE- screening with CT or Doppler ultrasound 

means that no information about asymptomatic or subclinical VTE was obtained. It is therefore 

possible that there is any number of undiagnosed and unrecorded incidents of VTE during the study 

period, which might lead to an underestimation of incidence and mortality, since even the 

https://www.zotero.org/google-docs/?afYpvK
https://www.zotero.org/google-docs/?mRM1X2
https://www.zotero.org/google-docs/?YmMtT0
https://www.zotero.org/google-docs/?dO3q8i
https://www.zotero.org/google-docs/?yeQ4CO
https://www.zotero.org/google-docs/?VelJeN
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subclinical DVT and PE have the potential to develop into a life-threatening condition if not 

diagnosed and treated in time. So far only one prospective study with implemented screening 

program has been conducted under this premise which showed that nearly 80% of all events were 

asymptomatic [21]. Routine screening of this patient population postoperatively might still not be 

cost-effective, but utilized in further research it could help define the VTE-profile and optimize the 

prophylactic treatment. Likewise preoperative calculation of patients’ VTE risk may help determine 

the choice and duration of prophylaxis. Risk scores could conveniently be integrated into the 

hospital admission process and updated postoperatively and before discharge [10]. 

 

The amount of research regarding this subject is still thought to be sparse and future efforts with 

prospective study models are needed for evaluation of VTE- risk and significance of prophylactic 

measures. Diversity in current evidence also suggests the need for randomization to eliminate 

inclusion bias. However randomization could be considered unethical, at least if the control-group 

were to receive no prophylactic treatment (comparison of current treatment regimen to a control 

group). If predated by a prospective study with active diagnostic follow-up, well defining the 

incidence of both symptomatic and asymptomatic VTE, randomization could be conducted where 

the current treatment regimen constitutes the control, which would be compared to a treatment 

group with more aggressive VTE prophylaxis. Venous thromboembolism remains a relevant 

postoperative complication with a multifactorial cause and serious consequences. In lung cancer 

patients, it may complicate the antineoplastic treatment, worsen their life quality and increase 

mortality, therefore implicating the patient group undergoing oncologic lung resections an 

important subject for adjustment and development of the thrombosis prophylaxis guidelines[31]. 

 

8. Conclusion  

 

The cumulative incidence of VTE in this study was 1,5% suggesting that symptomatic VTE is 

relatively uncommon after lung cancer surgery. It is however likely that this study gives an 

underestimate of the true occurrence of PE and DVT and therefore diminishes their clinical 

significance. Prospective studies with diagnostic follow-up is urged. A need of 

consensus/guidelines on postoperative VTE prophylaxis is evident. 

 

  

https://www.zotero.org/google-docs/?gnvnDI
https://www.zotero.org/google-docs/?P6CnWy
https://www.zotero.org/google-docs/?KF04gA
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