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Abstract

Introduction: Venous thrombo-embolism (VTE), which consists of deep vein thrombosis
(DVT) and pulmonary embolism, is a potentially fatal condition. According to Western
literature, DVT of lower limb veins is one of the most common complications following
surgeries for lower limb. Few studies have been published from India on the subject and little
is known about the true incidence of the DVT. Complications of DVT carry high mortality
and morbidity. Thus, it is important to understand every aspect of DVT for which it is
advisable to determine incidence of DVT by using proper diagnostic tools which have high
sensitivity and specificity.

Materials and Methods: A hospital based observational study was conducted in the
department of orthopaedics after approval from the ethical committee. Data was collected
from the admitted patients who were willing to take part in study according to selection
criteria and willing to undergo colour Doppler evaluation for fractured lower limb. 42
subjects were included in the study. Pre-operative and post-operative venous colour Doppler
was done on 5™ post-op day for fractured lower limb.

Results: In the study there were 42 subjects, with average age of 51.12+20.09 years. There
were 15 females and 27 males in the study. Post operatively 9 subjects had DVT. Incidence of
DVT after major orthopaedic surgeries was observed as 21.4%. Diabetes, alcohol intake,
smoking and obesity were independent risk factors for development of DVT.

Conclusion: Results of our study and other previous studies show that DVT is more common
in Indian population than it was thought. Among the major fractures of the lower limb, hip
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fractures were more commonly associated with DVT. Therefore, we suggest that colour
Doppler should be used as a screening tool after major orthopaedic surgeries especially in
elderly age group in whom risk factors and co-morbid conditions are present.

Keywords: Major orthopaedics surgeries, hip fracture, DVT-Deep vein thrombosis, PE-
pulmonary embolism, VTE-venous thromboembolism

Introduction

Deep-vein thrombosis (DVT) is a common clinical condition which is associated with
considerable morbidity and mortality. Major medical problems associated with DVT include
death, post-thrombotic syndrome, right ventricular dysfunction, increased right arterial
pressures and the risk of recurrent DVT. The risk factors for DVT include pregnancy,
hormone replacement therapy, prolonged immobility, obesity, increasing age, long bone
trauma, post-phlebitic syndrome which is associated with chronic leg swelling, pain, and
sometimes skin ulceration. There are sporadic reports concerning the incidence of DVT but a
systematic basis for diagnosing and preventing these complications has not been established.
The venogram and ultrasound has been verified as the benchmark for detecting DVT 1. Deep
Vein Thrombosis (DVT) is defined as formation of thrombus in one of the veins in body 61,
DVT can lead to various complications which can be life threatening like Pulmonary
Embolism (PE), Post thrombotic syndrome (PTS), chronic venous ulceration. Virchow first
described the pathological basis regarding formation of thrombus in 1856. There is enough
data available in western world regarding incidence of DVT. In India we don’t have enough
data about the incidence of DVT due to various reason like lack of availability of diagnostic
modalities, unawareness among doctors. The clinical signs and symptoms are not specific to
diagnose DVT as pain and tenderness in the calf muscles can be due to injury per se so we
need to study about incidence of DVT after major orthopaedic surgeries in Indian scenario to
establish guidelines which can reduce mortality and morbidity among patients by the
diagnostic modality which is readily available, has high sensitivity and specificity and doesn’t
have major limitations. Contrast Venography is the gold standard to diagnose DVT but it has
various complications like contrast related anaphylactic reactions, acute renal failure. Its
major disadvantage is that it is invasive method. In this study we have done pre and post-
operative colour Doppler which has high sensitivity and specificity and it is non-invasive
method. By conducting this study we want to establish that if colour venous Doppler be made
as screening tool after every major lower limb orthopaedic surgery.

Methodology

A prospective hospital-based study was conducted over a period of one year from January
2020 to December 2020 after institutional ethical approval. Diagnosis was confirmed based
on Colour Venous Doppler study of fractured lower limb pre-operatively and post-operative
5t day. A total of 42 patients were enrolled based on selection criteria.

Selection criteria

Adult male and female patients with acute lower limb fractures that require surgical treatment
and those who stayed in the hospital for minimum of 5 days were included in the study.
Patients diagnosed with pathological fractures, tumour/carcinoma or any haematological
disease were excluded. Patients with pre-operative DVT or having DVT in the past or those
on oral anticoagulants or oral contraceptive pills were also excluded.

2709



European Journal of Molecular & Clinical Medicine

ISSN 2515-8260 Volume 09, Issue 02, 2022

Study design

In this observational study 42 subjects were included after taking consideration of inclusion
and exclusion criteria. Informed consent was taken from all the participants in their own
vernacular language. Approval of ethical committee was obtained. All the study subjects
underwent pre-operative and post-operative venous Doppler ultrasonography for the
diagnosis of DVT. Post-operative colour Doppler was done on 5" post-operative day. Colour
Doppler was used as diagnostic modality because it offers many advantages like it is non-
invasive in nature, has sensitivity of 89%, a specificity of 100% and an accuracy of 94%.

Results

Out of 42 subjects there were 15 females and 27 males with mean age of 51.12+20.09.
Among 42 subjects 9 patients were diagnosed to have DVT with incidence of 21.4%. All
DVT patients received prophylactic treatment according to latest guidelines. Among 9 DVT
patients 7 were smokers, 7 were diabetics, 8 had BMI >25, 6 had history of alcohol intake
concluding that diabetes, alcohol intake, smoking and obesity are independent risk factors for
development of DVT. Among fracture patterns DVT was most common in case of fractures
around hip joint. Out of 9 fracture patterns 3 patients had Intertrochanteric fracture (IT), 2

patients had neck of femur fracture, 1 had subtrochanteric fracture, 1 had patella fracture, 1
had acetabulum fracture.

Fractures around Ankle joint | 0.0%

Fractures Tibial Shaft | 0.0%

Fractures of pelvis 1:11:1%

Fractures around Knee joint 1:11:1%

Post-operative DVT

Fractures femur shaft 1 11.1%

Fractures around Hip joint | 66.7%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

Percentage
Summary of variables

Variables Sub-category Number of subjects

<30 12

31-40 4

41-50 2

Age (in years) 51-60 7

61-70 9

71-80 6

> 81 2

Sex Female 15

Male 27

. No 31

Smoking Yes 11

No 33

Alcohol Yes 9
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Absent 33

DM Present 9

Present 12

2 <25 24

BMI (Kg/m?) =25 18

Fractures around Hip joint 18

Fractures femur shaft 7

Diagnosis Fractures arour_1d_ Knee joint 4

Fractures Tibial Shaft 10

Fractures around Ankle joint 2

Fractures around Pelvis 1

CRIF with IMIL 27

ORIF with plating 5

. Tension band wiring 1

Type of Operation Hemiarthroplasty 5

External fixation with external fixator/LRS 3

ORIF with DHS 1

Pre-Operative Normal Doppler Study 41

Doppler Evaluation Superficial Thrombophlebitis 1

. Deep Vein Thrombosis 9
Post-Operative

Doppler Evaluation NormaI.DoppIer. Study 32

Varicose Veins 1

Discussion

The incidence of DVT after major orthopaedic surgeries was 21.4% in our study. Out of 9
DVT patients 5 were diagnosed with hip fractures. An observational study with colour
doppler on patients with neck of femur fractures by Ya-Hui Fu et al. found that the incidence
of DVT preoperative and postoperative were 32% and 56%, respectively. Blood loss, diabetes
and open reduction internal fixation were independent risk factors for DVT. Lim Y W et al.
Studied 104 patients with intertrochanteric fracture, subtrochanteric fracture and neck femur
fractures. The colour-Doppler was performed on 5" day post-operatively. They concluded
DVT incidence to be 8%. Singh R et al. did similar study and determined DVT incidence to
be around 18.13 percent. Colour Doppler was performed after orthopaedic surgeries around
hip and knee. The findings of our study are consistent with this study.

Our study revealed that smoking, alcohol intake, DM, hypertension, BMI >25 are found to be
the self-determining risk factors for DVT. Out of 9 DVT patients 7 had history of smoking, 6
had history of alcohol intake, 8 had BMI > 25, 7 had history diabetes mellitus. In the study of
2468 thromboembolic subjects by Gregory Piazza et al. , 476 had history of diabetes mellitus
hence it was concluded that diabetes mellitus is the independent risk factor for developing
DVT. This finding is consistent with finding of our study. Yun-Jiu Cheng et al. conducted a
study to evaluate smoking as a risk factor for development of DVT using literature search and
concluded that smoking increases the risk for development of DVT.

KAL Darvall et al. conducted study to find association of DVT with obesity by using
Cochrane library database and concluded that obesity is the independent risk factor for
development of DVT. This finding is consistent with finding of our study.

Conclusion

In conclusion, the incidence of DVT after major orthopaedic surgeries was 21.4%. Diabetes,
alcohol intake, smoking and obesity are independent risk factors for development of DVT.

2711



European Journal of Molecular & Clinical Medicine

ISSN 2515-8260 Volume 09, Issue 02, 2022

Among the fracture patterns, DVT was most common in case of fractures around hip joint.
Results of our study and other previous studies show that DVT is more common in Indian
population than it was thought. Therefore, we suggest that colour doppler should be used as a
screening tool after major orthopaedic surgeries especially in elderly age group in whom risk
factors and co-morbid conditions are present so that the devastating complications like
Pulmonary embolism, post thrombotic syndrome can be prevented and mortality and
morbidity of the patient can be reduced.

Limitations of the study

Sample size of our study was small. To confirm the findings of this study, larger pool of
patients is needed.

Recommendations

1. To conduct large scale studies to find out true incidence of DVT in Indian population
after major orthopaedic surgeries.

2. To make colour Doppler as a screening tool for DVT after major orthopaedic surgeries
especially in elderly age group in whom risk factors and co-morbid conditions are present.

Conflicts of Interest: None.
References

1. Goel DP, Buckley R (et al.). Prophylaxis of deep-vein thrombosis in fractures below the
knee: a prospective randomised controlled trial. The Journal of bone and joint surgery.
British volume. 2009 Mar;91(3):388-94.

2. Leizorovicz A. Long-term consequences of deep vein thrombosis. Pathophysiology of
Haemostasis and Thrombosis. 1998;28(3):1-7.

3. Hansson PO, Eriksson H, Welin L, Svérdsudd K, Wilhelmsen L. Smoking and abdominal
obesity: risk factors for venous thromboembolism among middle-aged men: The study of
men born in 1913. Archives of internal medicine. 1999 Sep;159(16):1886-90.

4. White RH, Henderson MC. Risk factors for venous thromboembolism after total hip and
knee replacement surgery. Current opinion in pulmonary medicine. 2002 Sep;8(5):365-
71.

5. Terao M, Ozaki T, Sato T. Diagnosis of deep vein thrombosis after operation for fracture
of the proximal femur: comparative study of ultrasonography and venography. Journal of
Orthopaedic Science. 2006 Mar;11(2):146-53.

6. Kesieme E, Kesieme C, Jebbin N, Irekpita E, Dongo A. Deep vein thrombosis: a clinical
review. J Blood Med. 2011;2:59-69. Doi: 10.2147/JBM.S19009

7. Kahn SR. The post-thrombotic syndrome. Hematology Am Soc Hematol Educ Program.
2016;1:413-418. Doi: 10.1182/asheducation-2016.1.413.

8. Debata DL, Gadkari DA, Patil DSN. Incidence of DVT in post-operative lower limb
trauma patients and the role of rivaroxaban in prevention of DVT. Int J Orthop Sci.
2020;6(2):216-9.

9. Sharma H, Maini L, Agrawal N, Upadhyay A, Vishwanath J, Dhaon BK. Incidence of
deep vein thrombosis in patients with fractures around hip joint: A prospective study.
Indian J Orthop., 2002, 36(3).

10. Lensing AW, Biiller HR, Prandoni P, et al. Contrast venography, the gold standard for the
diagnosis of deep-vein thrombosis: improvement in observer agreement. Thromb
Haemost. 1992;67(1):8-12.

2712



11.

12.

13.

14.

15.

16.

17.

18.

European Journal of Molecular & Clinical Medicine

ISSN 2515-8260 Volume 09, Issue 02, 2022

Markel A, Weich Y, Gaitini D. Doppler ultrasound in the diagnosis of venous thrombosis.
Angiology. 1995;46(1):65-73. Doi: 10.1177/0003319795046001009.

Stone J, Hangge P, Albadawi H, et al. Deep vein thrombosis: pathogenesis, diagnosis and
medical ~management. Cardiovasc Diagn Ther. 2017;7(3):S276-S284. Doi:
10.21037/cdt.2017.09.01.

Fu YH, Liu P, Xu X, Wang PF, Shang K, Ke C, et al. Deep vein thrombosis in the lower
extremities after femoral neck fracture: A retrospective observational study. J Orthop
Surg. (Hong Kong). 2020;28(1):2309499019901172.

Lim YW, Chong KC, Chong I, Low CO, See HF, Lam KS. Deep vein thrombosis
following hip fracture and prevalence of hyperhomocysteinaemia in the elderly. Ann
Acad. Med Singapore. 2004;33(2):235-8.

Singh Rajinder, Muzafar Khalid, Bhat Khurshid, Ghani Abdul, Ali Nadeem. Incidence of
deep vein thrombosis in patients undergoing a major lower limb surgery in tertiary care
centre of north India. International Journal of Advanced Research. 2015;3:1073-1077.
Piazza G, Goldhaber SZ, Kroll A, Goldberg RJ, Emery C, Spencer FA. Venous
thromboembolism in patients with diabetes mellitus. Am J Med. 2012;125(7):709-16.
Cheng Y/J, Liu ZH, Yao FJ, Zeng WT, Zheng DD, Dong YG, et al. Current and former
smoking and risk for venous thromboembolism: a systematic review and meta-analysis.
PLoS Med. 2013;10(9):e100-1515.

Darvall KAL, Sam RC, Silverman SH, Bradbury AW, Adam DJ. Obesity and thrombosis.
Eur J Vasc. Endovasc. Surg. 2007;33(2):223-33.

2713



