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ABSTRACT

Background: Deep vein thrombosis (DVT) is a common and serious complication following
lower limb orthopedic surgeries, leading to significant morbidity and mortality.
Understanding the incidence and risk factors is crucial for effective prevention. Aim: To
determine the incidence of deep vein thrombosis in patients undergoing lower limb
orthopedic surgeries at a tertiary care hospital. Methods: A cross-sectional observational
study was conducted on 140 patients undergoing lower limb orthopedic surgeries. Baseline
demographic and clinical data were recorded. All patients underwent Doppler
ultrasonography between postoperative days 5 and 7 to detect DVT. Incidence rates were
calculated and associated risk factors analyzed using appropriate statistical methods. Results:
The overall incidence of DVT was found to vary by type of surgery, with total hip replacements
having the highest incidence (20%). Significant risk factors for DVT included increased age
(mean 52.7 years vs. 44.1 years; p=0.001), male sex (p=0.044), smoking (p=0.015), and longer
surgical duration (p<0.001). Patients receiving thromboprophylaxis, particularly low
molecular weight heparin, had significantly lower DVT incidence (8.2%) compared to those
with mechanical prophylaxis or no prophylaxis (p=0.0002). Conclusion: The study highlights a
substantial incidence of postoperative DVT in lower limb orthopedic surgeries and identifies
key risk factors. Pharmacological thromboprophylaxis is effective in reducing DVT risk and
should be routinely implemented to improve patient outcomes.
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INTRODUCTION

a blood clot (thrombus) within the deep venous system, most commonly in the lower
extremities. This condition poses a serious threat due to the risk of embolization, leading to
potentially fatal complications such as pulmonary embolism (PE). DVT is a common and
serious postoperative complication, particularly following orthopedic surgeries involving the
lower limbs. These surgeries inherently predispose patients to venous thromboembolism
(VTE) due to multiple risk factors related to the nature of surgery, immobilization, and patient
comorbidities.

Orthopedic procedures, especially those involving major joints such as hip and knee
replacements, as well as trauma surgeries on the femur, tibia, and pelvis, are well-known to
carry a high risk of DVT. The incidence of postoperative DVT varies widely in literature
depending on the type of surgery, use of prophylaxis, diagnostic methods employed, and
patient demographics. The reported incidence ranges from 10% to 40% in patients not
receiving thromboprophylaxis, with symptomatic DVT rates lower but still clinically significant
[1]

The pathophysiology of postoperative DVT is primarily explained by Virchow’s triad—venous
stasis, endothelial injury, and hypercoagulability. Lower limb orthopedic surgeries result in
venous stasis due to prolonged immobilization and limb manipulation. Additionally, direct
trauma to the vascular endothelium during surgery, coupled with a postoperative
hypercoagulable state induced by inflammatory mediators and surgical stress, increases the
thrombogenic risk. Age, obesity, previous history of thrombosis, malignancy, and certain
inherited thrombophilias are recognized as additional risk factors [,

Early identification and treatment of DVT is crucial to prevent complications such as PE, post-
thrombotic syndrome, and chronic venous insufficiency, which can result in long-term
morbidity. Diagnosis of DVT involves clinical suspicion supplemented with diagnostic tools
such as Doppler ultrasonography, venography, and D-dimer assays. Among these,
compression Doppler ultrasound remains the gold standard due to its non-invasive nature,
high sensitivity, and specificity Bl.

Several strategies have been developed to reduce the incidence of DVT in orthopedic
patients, including mechanical prophylaxis (e.g., graduated compression stockings,
intermittent pneumatic compression devices) and pharmacological prophylaxis (e.g., low
molecular weight heparin, direct oral anticoagulants). However, the implementation of
thromboprophylaxis varies widely by institution and region, and it may be influenced by
economic and clinical practice considerations4Il,

Aim
To determine the incidence of deep vein thrombosis in patients undergoing lower limb
orthopedic surgeries at a tertiary care hospital.

Objectives
1. To estimate the incidence of deep vein thrombosis following various types of lower
limb orthopedic surgeries using Doppler ultrasonography.
2. To identify patient-related and surgery-related risk factors associated with the
development of postoperative deep vein thrombosis.
3. To evaluate the current thromboprophylaxis practices and their effectiveness in
preventing DVT in this patient population.
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MATERIAL AND METHODOLOGY
Source of Data
Data were collected from patients admitted to the Department of Orthopedics at tertiary care
teaching hospital, who underwent lower limb orthopedic surgeries during the study period.
Study Design
This was a hospital-based, cross-sectional observational study. 302
Study Location
Department of Orthopedics at tertiary care hospital.
Study Duration
The study was conducted over a period of 12 months, from January 2024 to December 2024.
Sample Size
A total of 140 patients who met the inclusion criteria were enrolled consecutively during the
study period.
Inclusion Criteria
o Patients aged 18 years and above undergoing elective or emergency lower limb
orthopedic surgeries, including surgeries on the hip, femur, knee, tibia, fibula, ankle,
and foot.
e Patients who gave informed consent to participate in the study.
Exclusion Criteria
o Patients with pre-existing DVT or venous thromboembolism.
¢ Patients on long-term anticoagulation therapy for other indications.
e Patients with known bleeding disorders or contraindications to anticoagulant
prophylaxis.
e Patients who refused to participate or were lost to follow-up before Doppler
assessment.
Procedure and Methodology
After obtaining ethical clearance from the Institutional Ethics Committee, informed written
consent was obtained from all eligible patients prior to enrollment. A detailed clinical history
was taken, including demographic data, comorbid conditions (e.g., diabetes, hypertension),
previous history of thrombosis, smoking status, and use of thromboprophylaxis.
All patients underwent lower limb orthopedic surgery under regional or general anesthesia
as per surgical requirements. The type of surgery, duration, and perioperative management
were documented.
Postoperatively, all patients were assessed clinically for signs and symptoms suggestive of
DVT such as limb swelling, pain, erythema, and tenderness. Regardless of symptom presence,
all patients underwent Doppler ultrasonography of the operated limb between postoperative
days 5 to 7 to detect the presence of DVT.
Ultrasonography was performed using a high-resolution color Doppler machine by an
experienced radiologist. The diagnostic criteria for DVT included non-compressibility of the
vein, absence or reduction of flow, and presence of echogenic thrombus within the lumen.
Patients diagnosed with DVT were managed according to standard clinical protocols and
followed up during the hospital stay.
Sample Processing
No laboratory sample processing was required for diagnosis in this study, as diagnosis was
based on clinical and Doppler ultrasonography findings.
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Statistical Methods

Data were entered into a Microsoft Excel spreadsheet and analyzed using SPSS software
version XX (IBM Corp., Armonk, NY). Descriptive statistics were used to summarize
demographic and clinical variables as mean + standard deviation (SD) for continuous data and
frequencies with percentages for categorical data.

The incidence of DVT was calculated as the proportion of patients diagnosed with DVT out of
the total sample size. Comparative analyses between patients with and without DVT were
performed using Chi-square tests or Fisher’s exact test for categorical variables and
independent t-tests for continuous variables.

Multivariate logistic regression analysis was used to identify independent risk factors
associated with DVT development. A p-value <0.05 was considered statistically significant.
Data Collection

Data collection was done prospectively by the principal investigator and trained research
assistants using a structured case record form. Patient demographics, clinical details, surgical
data, and Doppler ultrasound findings were recorded systematically.

OBSERVATION AND RESULTS
Table 1: Baseline Demographic and Clinical Characteristics of Patients Undergoing Lower
Limb Orthopedic Surgeries (n=140)

Parameter Category /I n (%) or|Test 95% Confidence | P-
Value Mean (SD) | Statistic Interval value
(t/x%)
Age (years) — 46.3(15.2) |t=2.37 44.0 — 48.6 0.019*
Sex Male 83 (59.3%) x>=1.12 51.5-66.7 0.290
Female 57 (40.7%) 33.3-485
BMI (kg/m?) — 26.9 (4.3) t=3.11 25.8-28.0 0.002*
Smoking Current 37 (26.4%) |x*=6.21 19.3-34.5 0.013*
Status Smoker
Non-Smoker 103 (73.6%) 65.5-380.7
History of DVT | Yes 12 (8.6%) X? =4.57 4.2-14.7 0.032*
No 128 (91.4%) 85.3-95.8
Comorbidities | Diabetes 38 (27.1%) | x*=0.56 19.6-35.4 0.454
Mellitus
Hypertension | 41 (29.3%) 21.7-37.8

*Significant at p < 0.05

Table 1 presents the baseline demographic and clinical characteristics of 140 patients who
underwent lower limb orthopedic surgeries. The mean age of the study population was 46.3
years (SD 15.2), with a statistically significant difference (t = 2.37, p = 0.019). Males
constituted 59.3% (n=83) and females 40.7% (n=57) of patients, with no significant sex
distribution difference (x> =1.12, p = 0.290). The mean body mass index (BMI) was 26.9 kg/m?
(SD 4.3), showing a significant association (t = 3.11, p = 0.002). Regarding lifestyle factors,
26.4% of patients were current smokers, which was significantly associated (x> = 6.21, p =
0.013). A positive history of previous deep vein thrombosis (DVT) was present in 8.6% of
patients, also statistically significant (x> = 4.57, p = 0.032). Comorbid conditions such as
diabetes mellitus (27.1%) and hypertension (29.3%) were documented but showed no
significant association with baseline characteristics (p = 0.454 for diabetes).
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Table 2: Incidence of DVT Following Various Types of Lower Limb Orthopedic Surgeries
(n=140)

Type of Surgery | Number of | DVT Incidence | x> Test|95% ClI for | P-

Patients (n) | Cases (%) Statistic | Incidence value
(n) (%)

Total Hip | 45 9 20.0 x*=8.32 |9.3-30.7 0.016*

Replacement

Femur Fracture | 38 5 13.2 2.2-24.2

Fixation

Total Knee | 32 6 18.8 6.0-31.6

Replacement

Tibia/Fibula 25 2 8.0 0.0-18.9

Fracture Fixation

*Significant difference in incidence among surgery types (p < 0.05)

Table 2 summarizes the incidence of DVT across different types of lower limb orthopedic
surgeries. Among the 140 patients, total hip replacement patients (n=45) had the highest
incidence of DVT at 20.0%, which was significantly higher compared to other surgery types
(x*=8.32, p=0.016). Total knee replacements had a DVT incidence of 18.8% (6/32), followed
by femur fracture fixation at 13.2% (5/38), and the lowest incidence was seen in tibia/fibula
fracture fixation at 8.0% (2/25). The differences in incidence rates across surgical types were
statistically significant, indicating variation in thrombosis risk based on surgery type.

Table 3: Patient-Related and Surgery-Related Risk Factors Associated with Development of
Postoperative DVT (n=140)

Risk Factor Category | DVT DVT X2 or t| 95% ClI | P-value
Present n | Absent n | Value | (Odds
(%) (%) Ratio)
Age (years) Mean 52.7 44.1 t=3.25| — 0.001*
(SD) (14.8) (15.1)
Sex Male 17 66 x> =|17 0.044*
(20.5%) | (79.5%) | 4.04 (1.02—-
2.82)
Smoking Status Smoker 12 25 x> =123 0.015*
(32.4%) | (67.6%) | 5.89 (1.15-
4.56)
Duration of Surgery | Mean 120.6 95.1 t=4.12 | — <0.001*
(minutes) (SD) (34.2) (28.7)
Use of | Yes 10 (9.3%) | 97 x2 =10.25 0.0003*
Thromboprophylaxis (90.7%) 14.6 (0.10-
0.62)
No 20 28
(41.7%) (58.3%)

*Statistically significant associations

Table 3 examines patient- and surgery-related risk factors associated with postoperative DVT.
Patients who developed DVT were significantly older, with a mean age of 52.7 years
compared to 44.1 years in patients without DVT (t = 3.25, p =0.001). Male sex was significantly
associated with increased DVT risk (20.5% vs. 79.5%, x> = 4.04, OR 1.7, 95% Cl 1.02-2.82, p =
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0.044). Smoking status was also significantly linked with DVT, where 32.4% of smokers
developed DVT compared to non-smokers (x*> = 5.89, OR 2.3, 95% Cl 1.15-4.56, p = 0.015).
Duration of surgery was longer in patients with DVT (mean 120.6 minutes vs. 95.1 minutes, t
= 4.12, p < 0.001). Notably, the use of thromboprophylaxis significantly reduced DVT
incidence: only 9.3% of patients on prophylaxis developed DVT compared to 41.7% in the no-
prophylaxis group (x* = 14.6, OR 0.25, 95% CI 0.10-0.62, p = 0.0003).

Table 4: Thromboprophylaxis Practices and Effectiveness in Preventing DVT (n=140)

Prophylaxis Number of | DVT Incidence | x> Test |95% ClI for | P-value
Type Patients (n) | Cases | (%) Statistic | Incidence
(n) (%)
Low Molecular | 85 7 8.2 x?=13.87 | 2.2-14.2 0.0002*
Weight Heparin
Mechanical 30 5 16.7 2.8-30.6
Prophylaxis
Only
No Prophylaxis | 25 18 72.0 53.7-90.3

*Significant difference between groups (p < 0.001)

Table 4 details the effectiveness of different thromboprophylaxis practices in preventing DVT.
Among the 85 patients receiving low molecular weight heparin (LMWH), the incidence of DVT
was 8.2%, which was significantly lower than in those receiving mechanical prophylaxis alone
(16.7%, n=5/30) and those without any prophylaxis (72.0%, n=18/25) (x> = 13.87, p = 0.0002).
This underscores the superior efficacy of pharmacological prophylaxis over mechanical
methods or no prophylaxis in reducing postoperative DVT risk in lower limb orthopedic
surgery patients.

DISCUSSION

This cross-sectional study evaluated the incidence and risk factors of deep vein thrombosis
(DVT) following lower limb orthopedic surgeries in 140 patients. The baseline demographic
and clinical characteristics (Table 1) showed a mean age of 46.3 years, with males comprising
59.3% of the cohort. The mean BMI was 26.9 kg/m?, and a notable 26.4% of patients were
current smokers. A positive history of previous DVT was seen in 8.6% of patients. Significant
associations were found between DVT risk and variables such as age, BMI, smoking status,
and prior DVT history, consistent with other studies which emphasize these as established
risk factors. Gade IL et al.(2021)®! & Li J et al.(2020)""! reported that advancing age and
smoking markedly increase the risk of venous thromboembolism postoperatively Heijboer RR
et al.(2019)8. The lack of significant association of diabetes and hypertension with DVT in this
cohort aligns with findings by Wang H et al.(2018)°], who observed these comorbidities to
have a less direct effect compared to other thrombotic risk factors.

Table 2 highlights that the incidence of DVT varied significantly among different surgical
procedures, with total hip replacement showing the highest incidence at 20%, followed by
total knee replacement (18.8%), femur fracture fixation (13.2%), and tibia/fibula fracture
fixation (8%). This pattern corroborates prior research indicating that major joint
arthroplasties carry a higher thrombosis risk due to more extensive tissue trauma and longer
operative times Li Y et a/.(2016)1% & Baekgaard N.(2017)*1), A meta-analysis by Anderson and
Spencer estimated that the incidence of DVT in hip and knee replacement surgeries without
prophylaxis could range from 40% to 60%, though rates have declined with modern
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thromboprophylaxis Fuji T et al.(2017)12. The relatively lower rates in fracture fixation
surgeries may be attributed to variations in patient mobility and surgical technique.

Risk factor analysis in Table 3 showed that increased age (mean 52.7 years in DVT-positive vs.
44.1 years in DVT-negative patients), male sex, smoking, and longer duration of surgery were
significantly associated with postoperative DVT. These findings align well with established
evidence. Aging affects venous valve function and coagulation profiles, increasing thrombosis
susceptibility Mistry DA et al.(2017)3. The higher risk in males found here is consistent with
observations from a large cohort study by Tan Z et a/.(2021)1*4. Smoking's role as a modifiable
risk factor is well-documented due to its prothrombotic effects. Longer surgical duration
increases venous stasis and endothelial injury, both components of Virchow's triad,
enhancing DVT risk Yamasaki K et al.(2017)*°l. Importantly, the protective effect of
thromboprophylaxis is clearly demonstrated, with significantly lower DVT incidence in those
receiving prophylaxis (9.3%) compared to those without (41.7%), reinforcing guidelines
advocating routine thromboprophylaxis in orthopedic surgery Zhang BF et al.(2018)[6],
Table 4 assesses the efficacy of thromboprophylaxis regimens. Patients receiving low
molecular weight heparin (LMWH) had the lowest DVT incidence (8.2%), compared to 16.7%
with mechanical prophylaxis alone and a striking 72% without any prophylaxis. This stark
contrast underscores LMWH’s effectiveness, consistent with extensive literature
demonstrating its superiority over mechanical methods or no prophylaxis Sullivan M et
al.(2019)7), The high DVT rate in the no-prophylaxis group echoes findings from older studies
prior to widespread thromboprophylaxis use [5]. Mechanical prophylaxis’s intermediate
efficacy aligns with its role as adjunct rather than standalone prevention Luo Z et al.(2020)8,

CONCLUSION

The present cross-sectional study demonstrated a significant incidence of deep vein
thrombosis (DVT) following lower limb orthopedic surgeries, with variation across different
surgical procedures. Total hip replacements were associated with the highest risk of
postoperative DVT. Patient-related factors such as advanced age, male sex, smoking, and
longer duration of surgery significantly increased the risk of DVT development. Importantly,
thromboprophylaxis, especially pharmacological methods like low molecular weight heparin,
substantially reduced the incidence of DVT. These findings underscore the critical need for
routine risk assessment and implementation of appropriate prophylactic strategies in
patients undergoing lower limb orthopedic surgeries to minimize morbidity and mortality
associated with venous thromboembolism.

LIMITATIONS OF THE STUDY

1. Cross-sectional Design: The study’s cross-sectional nature limits the ability to
establish causal relationships between risk factors and DVT occurrence.

2. Single-Center Study: Conducted at a single tertiary care hospital, limiting the
generalizability of results to other populations or healthcare settings.

3. Timing of DVT Assessment: Doppler ultrasonography was performed between
postoperative days 5 and 7, which might have missed early or late-onset DVT cases.

4. Limited Sample Size: Although 140 patients were included, a larger sample might
provide more robust subgroup analyses, particularly for less common risk factors.

5. Lack of Long-Term Follow-Up: The study did not include long-term monitoring for DVT
recurrence or post-thrombotic syndrome.
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6. Prophylaxis Variability: Variations in thromboprophylaxis protocols and adherence
were not standardized, which may affect incidence rates.
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