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LIST OF ABBREVIATIONS USED

DVT — Deep vein thrombosis

BMI — Body Mass index

VTE — Venous thromboembolism
PT — Prothrombin time

PE — Pulmonary embolism

VKA — Vitamin K Antagonist
HMWH — high molecular weight Heparin
STP — Superficial thrombophlebitis
IL-6 — interleukin 6

CRP — C Reactive protein

HF — Heart failure

THR — Total Hip Replacement
TKR — Total Knee Replacement
IvC — Inferior vena cava

OCPs — Oral contraceptive pills

DM — Diabetes mellitus

CKD — chronic kidney disease

CLD — Chronic liver disease

ATV — Anterior tibial vein

PTV — Posterior tibial vein

PTS — Post thrombotic syndrome



ABSTRACT
“An observational study to determine the incidence of Deep vein thrombosis
after major orthopaedic surgeries”
Introduction

Deep Vein Thrombosis (DVT) is one of the common medical conditions in
case of traumas. It should be diagnosed and treated as early as possible to prevent
complications like chronic pain, varicose veins, ulcers, by which the quality of life
can be affected. Deep vein thrombosis can also lead to fatal pulmonary embolism.
Clinical signs can be insensitive to diagnose Venous thromboembolism (VTE)
especially true in case of lower limb trauma as leg swelling, pain, chest pain and
breathlessness all can occur due to injury per se. The reason for low reporting of
incidence of DVT among Indians is due to unawareness among patients and lack of
availability of diagnostic facilities. So many cases remain undiagnosed.

There is sufficient data regarding incidence of deep vein thrombosis in
western world. In India much studies have not been conducted on this subject so exact
incidence of DVT after major orthopaedic surgeries is not known.

Aims and objectives

Primary objectives

1) To determine incidence of lower limb DVT after major orthopaedic lower limb
surgeries.

Secondary objectives

1) To identify risk factors for deep vein thrombosis, such as diabetes, hypertension,

smoking, and obesity.



Material and methods

The present study was conducted in KLES Dr Prabhakar Kore hospital and
medical Research centre, Belagavi after obtaining the ethical committee approval
Study Design
Hospital based 1 year observational study
Study period — 1st January-31% December 2020
Source of data

Patients undergoing major orthopaedic surgeries admitted in the department of
orthopaedics at the KLES DR. Prabhakar Kore Hospital and Medical Research
Centre and Charitable Hospital, Belagavi in between 1% January 2020 to 31%
December 2020, over a period of one year. 42 subjects were included into the study
after inclusion and exclusion criteria. Pre operative and post operative color doppler
was done (POD-5) as a diagnostic modality to determine incidence of DVT.
Data analysis

Data is analysed using statistical software R version 4.0.2 and Microsoft
Excel. Continuous variables were represented by mean+ sd/median (range) and
categorical variables represented by frequency and percentage. To check the
association between categorical variables Chi-square test is used. To compare
mean/distributions between groups t-test/Mann-Whitney test is used. P-value less than
or equal to 0.05 indicates statistical significance.
Results

In the study there were 42 subjects, with age 51.12+20.09 years. There were
15 females and 27 males in the study. Among 42 subjects 18 subjects were diagnosed
with hip fractures, 10 subjects were diagnosed with tibia shaft fractures, 2 were

diagnosed with ankle fractures, 7 were diagnosed with femur shaft fractures, 4 were

Vi



diagnosed with fractures around knee joint and 1 was diagnosed with pelvis fracture.
Post operatively 9 subjects had DVT. Among 9 subjects 6 had fractures around hip
joint, 1 had femur shaft fracture, 1 fracture around knee joint and 1 had pelvic
fracture. Incidence of DVT after major orthopaedic surgeries was observed as 21.4%.
Smoking, alcohol intake, diabetes mellitus, BMI >25 were the risk factors for
development of DVT. Out of 9 DVT patients 7(77.78%) were smokers p value of
0.0004998, 6 had history of alcohol intake, p value of 0.0009995, 7(77.78%) p value
0f 0.0004998 were diabetics, 8 (88.89%) p value of 0.001499 had BMI >25.
Conclusions

This study shows that there is high incidence of DVT in elderly age group
with co morbid conditions like diabetes mellitus and among smokers and alcoholics.
Among fracture types hip fractures were more commonly associated with DVT. So
routine color doppler should be done as a screening tool among elderly age group
with comorbid conditions after surgeries around hip joint. By screening patients for
DVT deadly complications like pulmonary embolism and other complications can be

prevented by timely and appropriate treatment.
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Introduction

INTRODUCTION

Deep vein thrombosis (DVT) is common medical 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 and long bone trauma®*. There are many sporadic
reports concerning the incidence of DVT but a systematic basis for diagnosing and
preventing its complications has not been established. The venogram and ultrasound
has been verified as the modalities for detecting DVT. >

Deep Vein Thrombosis (DVT) is defined as formation of thrombus in one of
the veins in body.°

DVT can lead to various complications which may be life threatening like
Pulmonary Embolism (PE), Post thrombotic syndrome (PTS), chronic venous
ulceration.’

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
reasons like lack of availability of diagnostic modalities and 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 about 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
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Introduction

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 color doppler which has high sensitivity and
specificity and it is a non-invasive method.!! By conducting this study, we want to

establish that if color venous doppler be made as screening tool after every major

lower limb orthopaedic surgery.

Page 2



Objective

AIM AND OBJECTIVES

Primary objectives

1) To determine incidence of lower limb DVT after major orthopaedic surgeries.

Secondary objectives

1) To identify risk associations for DVT, such as diabetes, hypertension, smoking and

obesity.
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REVIEW OF LITERATURE

DVT is medical disorder characterized by formation of the thrombi in venous
system which may lead to PE. Generally, it is believed that thrombus formation

occurs at legs but it may occur at arms !!

PATHOGENESIS OF THROMBUS
Virchow first described the pathological basis regarding formation of
thrombus in 1856.
“Virchow’s triad” '?
1) Venous stasis
2) Vascular injury

3) Hypercoagulability

Venous thrombosis occurs at sites adjoining valves, where there is sluggish
flow, consequently there is elevation of haematocrit value. Hypercoagulable
microenvironment is created resulting in down regulation of antithrombotic proteins
which prevent thrombus formation normally. On valves there is expression of
antithrombin factors. Anti-thrombin factors include thrombomodulin molecules. Due
to venous congestion, there is hypoxia which increases certain procoagulant factors
like P-selectin. P-selectin acts as adhesion molecule, it interacts with the immunologic
cells containing tissue factor. Endothelial cells or cells outside the extravascular

system express tissue factor. Tissue factor act as focal point for thrombosis.
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Figure 1: Pathogenesis of Thrombosis
Structure of thrombus '>!3:
Area of thrombus include
Red area
White area.

Red region is the site of cellular attachment. It is area for thrombus expansion.
RBCs along with fibrin molecules constitutes red part.

Platelet along with fibrin units constitute the white area. White patches are
thrombus propagative zones, which cause the thrombus size to grow. Platelet-induced
clot shrinkage factors compresses RBCs into various shapes like polyhedrocytes,
intermediate shaped RBCs. RBCs which are not compressed lead to biconcave cell

formation. There is extremely small gap between these fibrin structures.
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Figure 2: Structure of thrombus
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Venous system!*:
Venous system is categorized into 3 main groups. Muscular fascia surrounding
the calf and thigh muscles helps in categorization of veins.

1) Deep veins
2) Superficial veins
3) Perforating veins

Veins above fascia are known as superficial veins. Veins below muscular
fascia are known as deep veins, veins that pierces muscular fascia are known as
perforating veins.

Histologically, veins constitute 3 layers
1) Tunica intima
2) Tunica adventitia
3) Tunica media.

Veins have much weaker muscular layer then arteries. There is proper
demarcation of these layers in veins but not so in arteries. Veins correspond to
respective arteries and sub-categorized as small, large and medium.

Cutaneous microcirculation is done by superficial veins. Deeper structures are
drained by deep veins. Perforating veins establish connection between them.

Valves are special regulators which prevent backflowing of blood. Veins
contain these regulators whereas arteries don’t. When these regulators don’t function

properly, it leads to condition known as varicose veins.
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Deep veins-

1) Anterior tibial vein (ATV)

2) Posterior tibial vein (PTV)

3) Peroneal vein

Drainage of anterior compartment of leg is done by ATV. ATV is the forward
continuation of dorsal pedal vein. This vein can be located between tibia & fibula
above interosseous membrane. Drainage of posterior compartment of leg is done by
PTV. This vein is more superficial at posterior region of medial malleolus hence it is
located there.

ATV and PTV join together to form popliteal vein (PV) at lower border of
knee. Popliteal artery (PA) is lateral to popliteal vein (PV) at knee joint. Femoral vein

1s extension of PV at adductor hiatus.

Deep femoral Vein

Femoral Vein

Popliteal vein

Figure 3: Anatomy of deep veins
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Perforating veins '5:

Perforating veins establish connection between deep & superficial venous
systems. Nomenclature of perforating vein is based on the location where they are
located, in the ankle they are termed as ankle perforators, while in leg, they are called
as leg perforators, in knee, they are known as knee perforators and in thigh, they are
termed as thigh perforators. Further sub grouping of perforators is on the side where
they are present like anterior perforator, posterior perforator, medial perforator and
lateral perforator. Whenever there is insufficiency in these veins it will leads to

medical condition known as varicosities.

Hunterian perforator

Dodd’s

Boyd’s

Cockett’s perforator

Figure 4: Perforators of lower limb
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DVT INCIDENCE:

Junyong Li et al.'® conducted prospective study for determining incidence of
DVT in tibia plateau fractures patients. Duplex sonography was performed for
diagnosing thrombosis. From the database of orthopaedics department data was
gathered. 47 patients out of 987 patients were confirmed with DVT with incidence of
4.7% after doppler evaluation. Limitations in this study were firstly, factors like time
duration of immobilisation of fractures extremity before and after operative
procedure, were not involved so association of these factors with DVT could not be
established. Secondly, link between some uncommon medical diseases and
comorbidities involved with DVT couldn’t be established. Thirdly, heparin was taken
by patient pre-operatively which underestimated incidence of DVT.

Zhanchao Tan et al.!” conducted study to evaluate DVT incidence following
management of patella fractures. 716 subjects took part in study. For data collection
of subjects, clinical & demographic medical records were analysed. For diagnosing
DVT, doppler USG was performed. DVT was present in 29 out of 716 subjects,
indicating a 4.1 percent DVT incidence rate. Prolonged surgical time, arrhythmias,
loss of blood were determined as risk factors which contributed to DVT. It was
inferred from this study that DVT incidence is high following patella fracture
management so prophylaxis is advised routinely. The study's limitations were as
following: firstly, their study was retrospective, which impacted the data's precision.
Secondly, certain instances were abandoned at random due to missing data, which
have affected the results. Finally, Doppler UGS screening was performed exclusively
on patients who had clinical signs of DVT.

Luo Zixuan at al. '* conducted study to evaluate DVT incidence in lower limbs

after fractures around ankle joint. Study was retrospective in nature. 1451 individuals
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with diagnoses of fractures around ankle were included in study. All subjects
underwent operative procedures. Data gathering was done with medical record
system. Type of data which was collected was demographic and surgery related.
Multivariate logistic analytic approach recognized risk factors. DVT was diagnosed in
38 out of the 1451 individuals, representing incidence of DVT after ankle surgeries to
be 2.6 percent. In eight cases, DVT affected both the operated and non-operated limbs
(21.1%). Several limitations of study were, firstly, the retrospective methodology of
study compromised the accuracy of data gathering, particularly for comorbid
conditions that patients self-reported. Patients having insufficient or absence of
records were removed from study. Secondly, certain factors like time duration of
immobilisation of traumatic limb, the prophylactic administration of antithrombotic
drugs, application of tourniquet during the operating procedure were not considered.

Khua zao et al.'” conducted a study for determining incidence of DVT and risk factors
for postoperative DVT development following operative procedures for IT fractures.
Database of hospital on hip fractures was used to gather data. 1672 subjects who had
operative management for IT fracture at hospital between month of Jan 2016 and
month of December 2019 were recruited. Preoperative laboratory values,
demographic data & data related to surgery were analysed. Following
intertrochanteric surgery, incidence of DVT was 11.5 percent. This study's
multivariate analysis determined that increasing age, operation duration (> 197
minutes), anaesthetic type and comorbidities (three) were all risk aspects for DVT.
DVT incidence was high after intertrochanteric surgeries. This study was single-
hospital based study with some inherent flaws like comorbidities and coagulation

system deficiencies, were not looked upon in this study.
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Seung Yeol Lee et al.?’ conducted a study to establish incidence of DVT and
risk factors for DVT after major orthopaedic surgeries and concluded the total yearly
incidence of DVT to be seventy per 1 lakh persons/year. It was inferred that risk of
DVT increases with age. Patients aged between fifty to sixty-nine years had a fivefold
higher risk for DVT than patients aged 49 years, and patients aged >70 years had a
tenfold higher risk. In their study DVT was present more in women as related to men.
There were few restrictions of study that should be noted- First, the information was
gathered based on diagnostic codes not by individual patients, so research didn’t
govern if DVT episodes were repeated in same person. Furthermore, cases of bilateral
surgery were not investigated. Second, the study's outcomes were predisposed by the
DVT prophylaxis regimen and prevention programmes, and given the study's nature,
consistency of the prophylaxis protocol was not established. The prevailing outcomes
do not reflect the actual postoperative DVT incidence without prophylaxis. Third,
DVT can be diagnosed with ultrasound, venography, or CT angiography in today's
practise. The diagnostic technique could have exaggerated DVT incidence because
venography has a much higher sensitivity than ultrasonography.

Bin-Fei Zhang et al.?! conducted a study to evaluate DVT incidence before &
after managing hip fractures in individual with lower extremities. Doppler USG was
performed for diagnosing DVT. Two groups, thrombotic group and non-thrombotic
group were established based on Doppler findings. The study involved 463 subjects
with hip fractures. All were administered with LMWH at admission. The average age
in their study was around 72.86 years. There were 288 females and 175 males among
the 463 subjects. Intertrochanteric fractures were diagnosed in 218 subjects,
subtrochanteric in 17 subjects, and neck femur in 228 subjects. In 278 subjects open

reduction was performed. Hemiarthroplasty was done for 156 subjects, THR for 28
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subjects, and external fixation for 1 subject respectively. DVT was present in 162 of
the 463 individuals. There were 82 intertrochanteric fractures, 7 subtrochanteric
fractures, and 73 neck femur fractures among 162 DVT patients. The incidence DVT

on opposite side turned to be 13.60 percent.

Kapoor CS et al.?> conducted a study in Indian population for determining
DVT prevalence and its associated complications. In total of 125 patients, 106 were
males & 19 were females. Out of total subjects, six patients were diagnosed with
thrombosis of deep veins (4.8%). Out of DVT patients two patients had proximal
thrombosis & two had distal thrombosis. 1 Patient had pulmonary embolism. They
concluded that prevalence in Indian people is low so routine prophylaxis is not
obligatory.

Sharma Harsh et al.??

conducted study among Indian population. 112 subjects
with lower limb fractures were included in the study. Patients underwent operation
according to fractures patterns. The colour Doppler USG was performed as diagnostic
modality pre-operatively and post operatively to detect thrombosis in veins. No pre
operative prophylaxis was given. They noted significant DVT incidence of 19.6%
after lower limb fracture surgeries.

Takkahiro Niikura et al.?* undertook retrospective study in Japanese
population for determination of incidence of DVT after pelvic fractures. 46 subjects
with pelvic fracture were analysed for DVT. CT venography was performed as
diagnostic modality for diagnosing DVT. High incidence (41.3 percent) of DVT was
observed after pelvic surgeries in their study.

Chan K Y et al.?> conducted a study in Chinese population for determining

incidence of DVT after hip surgeries. Serial duplex USG was performed for
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establishing diagnosis of DVT. 100 patients with hip fractures participated in the
study. Among 100 subjects, 5 developed DVT after hip surgeries. Incidence of DVT
in their study was 5% after hip fracture surgeries.

Saket R et al?® did a study in Indian populatin to determine incidence of DVT
after proximal fractures of femur. 66 subjects were enrolled in the study. DVT was
present in 9 subjects among 66 subjects.

My Hanh Bui et al.?’ conducted a study to determine incidence of DVT in
Vietnamese population. They involved 92 subjects with fractures of lower limb in
their study. They performed colour Doppler pre & post operatively on fractured limb.
Incidence of DVT in their study was 7%. Various risk aspects for DVT involved in
the study were old age, extended duration of immobilization.

Ya-Hui Fu et al.?® conducted retrospective observational study to calculate
underestimated DVT incidence after neck femur surgery. They believed that true
DVT incidence is underestimated after neck femur surgeries. They performed
Doppler USG before & after surgery. Patients were grouped either in thrombotic
group or in non-thrombotic group. They noted incidence of DVT to be 32 percent
before surgical procedure & 56 percent after surgical procedure.

Thanainit C et al.?®

conducted study to determine incidence of DVT after hip
surgeries. In total ninety-six patients with age of more than 60 years with fractures of
hip participated in study. Bilateral contrast venography was performed for diagnosing
DVT. Before performing contrast venography creatinine levels were checked. 47.9
percent of patients developed DVT after hip surgeries.

Ren Zhixin et al.*° conducted retrospective case control study for determining

incidence of DVT after femur shaft fracture surgeries. 308 patients with femur shaft

fractures were included in study. DVT incidence after femur shaft fracture surgeries
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was 15.6 percent. Higher D-dimer, blood loss, smoking and intra-operative loss of
blood were determined as risk factors.

Dhillon K.S et al.*' conducted prospective study in Malaysian population to
evaluate incidence of DVT after fractures around hip. 88 patients participated in
study. Bilateral venous contrast venography was performed for diagnosing DVT.
Incidence of DVT determined after fractures around hip was 62.5%. They
recommended regular prophylactic agents subsequent to hip surgeries.

Lim Y et al.*? conducted study to evaluate Incidence of DVT after hip fracture
surgeries. Doppler USG was performed on 5™ post operative day. Total of 95 patients
who underwent surgeries for hip fractures were included in their study. The incidence
of DVT after hip fractures was 8 percent. Smoking, BMI >25, alcohol intake and
higher BMI were associated risk factors for DVT.

Piovella F et. al.>* conducted a study for determination of DVT in Asian
population by performing contrast venography. Total of 96 patients underwent
surgeries for hip fractures. Incidence of DVT after hip fractures was determined to be
42%.

Park J S et al.** conducted a study for determining DVT subsequent to
fractures of hip joints. Total of 901 patients were enrolled for study, 337 received
thrombophylactic agents by guidelines established by their institute. Remaining did
not obtain any prophylactic treatment. 2.7 % of patients developed thrombosis and
1.4% developed PE. They concluded thrombophylactic drugs reduce incidence of
DVT.

Mavalankar AP et al.’* conducted a study in Indian population to determine
incidence of DVT after hip surgeries. Study included 125 Indian patients who

underwent fracture hip surgeries. Color doppler USG was performed to diagnose
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DVT. Out of 125 study subjects 9 (7.6%) developed thrombosis in deep veins after
hip surgeries.

Abelseth, G et al.*¢ did prospective research to evaluate DVT incidence in
patient undergoing surgeries distal to hip joint. 102 study participants were recruited
for this research. All study subjects underwent surgeries for respective fractures. For
all study participants, bilateral venography was performed for diagnosing DVT. They
determined the incidence of DVT of 28 % after orthopaedic surgeries. It was highest
after tibia plateau fractures followed by femoral shaft fractures and was least in tibia
plafond fracture.

Singh R et al.’’ did a study to determine incidence of DVT after knee and hip
surgeries. Doppler USG was performed to determine incidence of DVT. For the
study, 182 subjects were involved. Incidence of DVT determined in this study was
18.2% of after hip and knee surgeries.

Ali Z et al.*® conducted a study by involving 191 Indian patients with hip & knee
fracture. Doppler USG was performed pre operatively and post operatively for
diagnosing DVT. Occurrence of DVT was seen in 27% of patients.

RISK FACTORS:

Modifiable risk factors include:

1) Obesity

2) Elevated homocysteine levels
3) Surgeries

4) Type of anaesthesia used

5) Trauma

6) Pregnancy

7) Travel history

8) Oral contraceptive pills
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Genetic factors for DVT include:

1) Connective tissue disorders
2) Factor v deficiency
3) Antithrombin deficiency
4) Elevated D-dimer
5) Prothrombin 20210A mutations
6) Elevated factor VII
7) Elevated factor IX
8) Elevated factor XI
1) Obesity ¥°

The most essential biomarker tool used for obesity is BMI. The standard BMI
ranges between 18 and 24.9 kilos per square metre. With obesity, risk of DVT
increases by 2-3 times. BMI value of 25-29.9 is considered overweight. DVT risk
increases when obese individuals are on oral steroids, OCPs. Body parameters like
waist circumference play crucial role in DVT. It impairs venous return resulting in
venous stasis. Each 1kg/m? rise in BMI increases risk for DVT significantly. When
BMI exceeds 35kg/m?, DVT risk increases by 8 times. Obesity can lead to recurrent
DVT. Eichinger et al. conducted study to investigate relation between DVT & obesity
it was found that frequency of DVT is about 9.3% among normal BMI patients and
17.5% in obese patients. There is excessive metabolism of adipocytes resulting in
release and delivery inflammatory adipocytokines. Many reactive molecules are
formed when FFAs are metabolised in liver. Endothelium is damaged and activated
by reactive agents, which may lead to systemic coagulation.

2) Homocysteine levels
Elevated homocysteine levels increase the risk for DVT. Homocysteine levels

are elevated because of deficiency in vitamin B12, vitamin B6 and folate deficiency.
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Homocysteine levels can also be elevated as an outcome of genetic deficiency of
cystathione beta synthase.

Homocysteine levels that are very high can damage blood vessels, causing
endothelial injury. Vitamin like B12, B6, and Folinic acid can reduce homocysteine
levels. Screening for DVT in homocysteine elevated patients should be done.
According to study conducted by Hainaut et al., homocysteine levels were high in
11.2 percent of VTE.

3) Surgeries 4!

The category and time duration of surgeries play important role in DVT
development. Risk increases when duration of surgery increases by 60 minutes. Usage
of tourniquet can produce direct compression of veins, resulting in venous
sluggishness thus promoting coagulation. Factors like tissue thromboplastin released
from injured soft tissues, dissection, reaming of bones orthopaedic procedures also
promote coagulation. Surgical procedures cause prolonged immobility, resulting
venous stasis which is the risk factor for DVT.

4) Type of anaesthesia 42

DVT occurrence is also predisposed by anaesthetic type utilised. Epidural
anaesthesia considerably reduces post-operative discomfort, allowing for early
mobilisation and dropping the chances of DVT development.

5) Malignancy #

Malignancy is hypercoagulable state. Tumour cells have ability to stimulate
coagulation cascade. Cells can produce the inflammatory factors and procoagulant
factors which promotes coagulation. Tumour cells physically interact with blood cells
(platelets, monocytes) & vascular cells to promote thrombus formation. Generation of

acute phase reactants and aberrant protein metabolism are further pathways for DVT
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formation in malignancies. Tumours can physically compress blood vessels leading
to stasis of blood which promotes thrombus formation. Hormonal anticancer therapy
can intensely increase thromboembolic events through different mechanisms, which
include release of procoagulant factors, endothelium damage, or host cell stimulation
of TF production.

6) Trauma*

Traumatic injury leads to various physiological changes that puts patient at
elevated risk for DVT/VTE. Traumatic injury results in production cytokines like IL-6
which are inflammatory and prothrombotic, which promotes thrombus formation.
Trauma causes immobilization leadings to stasis in veins thus promoting thrombus
formation.

7) Pregnancy 4

Relation between DVT and pregnancy is well documented due to
hypercoagulable state of pregnancy. It is estimated that pregnant women are more
likely to have DVT. Hypercoagulable environment supports body to prevent
miscarriage by preventing excessive bleeding. DVT association is same in Ist
trimester, in second trimester & in third trimester. Occurrence also increases
throughout the first to six weeks of post- partum delivery. DVT risk further increases
with obesity, older age, nulliparity, multiple gestations and immobility. Prothrombotic
factors increase in pregnancy leading to prothrombotic state.

All the three constituents of Virchow’s triad are seen in pregnancy.

1) Venous stasis is promoted due to two factors namely hormonal factor which
reduces the venous muscular tone and mechanical which involves compression of
vessels by enlarged uterus.

2) Endothelial damage occurs in veins of pelvis due to venous hypertension
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3) Hypercoagulable condition is established in prenatal period. Fibrin release is
augmented and fibrinolytic activity is diminished. Production of clotting factors is

exaggerated in pregnancy.

8) Connective tissue disorders (CTDs) 46

CTD like SLE, Rheumatoid arthritis, Antiphospholipid disorder, IBD, Celiac
disease, and Wegner’s granulomatosis are related with increased risk for DVT/VTE.
Inflammation is common feature in all CTDs. Inflammation and coagulation
pathways are interrelated to each other. Hypercoagulability results from inflammatory
response by activation of prothrombotic factors, IL-6 production, endothelial
dysfunction, inhibition of protein 6 system. Evidence of SLE and increased risk of
DVT is documented. It is established that antiphospholipid antibodies are seen in SLE

patients.

9) Inherited thrombophilia 4’

In a healthy body, balance between procoagulant & anticoagulant factors is
well maintained. Nevertheless, in some hereditary conditions, there is imbalance
between these components, increasing the risk for thrombosis. Several types of
thrombophilia are -

1) Factor V mutation

2) Deficient Protein S

3) Prothrombin gene mutations
4) Deficient protein C

They all are polygenic and autosomal recessive having variable penetrance. In
two to ten percent of normal population these mutations are present but these
mutations are rare among African and Asian populations. In 1-4 percent of
population, prothrombin G20210A is detected. Population with G20210A has a

greater prothrombin concentration.
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10) Heart failure (HF) 48

Heart failure is a condition where metabolic demands of body are not fulfilled.
Procoagulant state is seen in HF. There are many mechanisms for procoagulant state
in HF. These include venous stasis due to reduced myocardial contractility, decreased
mobility of patient, increased intracardiac pressure. Alikhan et al. reported DVT
prevalence of 14 percent in HF patients which were hospitalized.
11) Diabetes mellitus

Hyperglycaemic state can cause endothelial injury and venous stasis which
increases risk for thrombosis as explained by Virchow’s traid. Risk for VTE increases
by 1.4% among diabetics. Hyperglycemia associated with DM prolongs the state of
acute thrombotic inflammation. DM induced hyperglycemia can lead to increased
synthesis PAI-1, an intermediary of inflammation. DM is the one the cause for
recurrent DVT.
12) Oral contraceptive pills (OCPs) 3°
Women commonly use OCPs for contraception. Use of combined OCPs can cause of
DVT among young females. The risk further increases when additional risk aspects
are present like obesity, diabetes, trauma, smoking, travel history. In young females,
proper evaluation is required before starting OCPs to prevent life threatening
condition like pulmonary embolism. The risk for DVT decreases proportionately with
the duration and dose of contraceptive pills.
CLINICAL FEATURES !

Clinical features can frequently be not much reliable as most of the features
can be present due to injury/trauma also. Most often patient don’t have any

symptoms. Patient may have following clinical features.
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1) Erythema

2) Pain

3) Warmth

4) Swelling

CLINICAL SIGNS 32

1) Homan sign — On dorsiflexion of foot in extended leg patient experiences pain in
calf muscles.

2) Moses sign — In this sign, when calf muscles are compressed forward towards the
tibia, patient experiences pain.

3) Phlegmasia alba dolens — Edema, discomfort & blanching in absence of cyanosis
are the hallmarks of this state.

4) Phlegmasia cerulea dolens — It is categorized by edema, pain & blanching along

with cyanosis.

Figure 5: Phlegmasia cerulea dolens
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COMPLICATIONS
1) Pulmonary embolism 53

Recently term VTE is introduced because DVT & PE are co-related to each
other. PE carries high mortality. Clinical features of PE include tachycardia, difficulty
in breathing and chest pain. Nearly about 90% of symptomatic PE are stated to be
originated from thrombi present in deep veins of lower limb. It is evident that around
fifty percent of symptomatic patients with DVT can develop PE even after 90 days.

So, if we establish DVT well in time, fatal PE can be avoided.

2) Pulmonary hypertension >

Chronic Thrombo Embolic Pulmonary Hypertension (CTEPH) is another
name for pulmonary hypertension. It is present in 0.1 to 9.1% of patients who
recovered from an incident of PE. It can occur even in absence PE. It presents as -
1) Swelling
2) Chest pain
3) Light headedness

4) Breathing difficulties

3) Post thrombotic syndrome (PTS)*’

PTS is the long-lasting manifestation of DVT. PTS develop in 20-50%
patients of DVT. PTS badly affects life of quality. Clinical demonstration of PTS can
differ from mild signs to more severe signs like long-lasting leg pain, ulcer formation.
Characteristic PTS symptoms are — sensations of heaviness in leg, fatigue and
swelling. Typical signs include —redness, stasis, hyperpigmentation, cyanosis and
lipodermatosclerosis. Lipodermatosclerosis is abnormal thickening skin along with

subcutaneous tissue. In severe cases, it presents as leg ulcers which are severely
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painful and are precipitated by minor trauma. PTS develop due to dysfunctional
valves leading to elevated venous pressure. Perfusion of calf muscle is reduced and
permeability is increased leading to swelling. Leg strengthening exercises and
compression therapy can prevent ulceration. Ulcers are often managed using

multidisciplinary approach that involves surgeon, dermatologist and nursing care.

Figure 6: Venous ulceration

Wells prediction rules 3¢

Wells designed a score to define probability of which patient can develop
DVT. Venous Doppler is the investigation that is used these days for diagnosing
DVT, but it is very expensive modality to diagnose. Wells score can outline
likelihood of pre-test possibility of DVT, which may guide subsequent investigation

and management.
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Wells Clinical Prediction Rule for Deep Venous Thrombosis (DVT)

Clinical feature Points

Collateral superficial veins 1

Paralysis/immobilization 1

Bedridden for >3 days following surgery 1

Localized tenderness 1

Paralysis/immobilization 1

Calf swelling of >3 cm’ 1

Unilateral pitting edema 1

Malignancy 1

Suspecting other alternative diagnosis -2
Total points

Table 1: Wells criteria for prediction of DVT

Interpretation

Risk score interpretation (probability of DVT):
« =3 points: high risk (75%);

* 1 to 2 points: moderate risk (17%);

* 1 point: low risk (3%).
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DIAGNOSTIC TESTS

1) Contrast Venography >’
It was historically a first imaging technique for diagnosing DVT. It is

considered as gold standard to diagnose DVT. Thrombus is recognized as the filling
defects or non-opacification in veins. The major setback is that it is invasive nature
which requires medical expertise. Anaphylactic reactions have been noted because

this involves the usage of dye. With new imaging modalities this method to diagnose

DVT is infrequently used these days.

O WER rmagniebe shdoeminrn wennaesnb TR

Figure 7: Contrast venography

2) Venous ultrasound 38

Its various benefits like low cost, non-invasive nature, easy availability make
it investigation of choice for diagnosing DVT. There are 3 kinds of venous USG

1) Compression USG
2) Duplex USG
3) Isolated Color doppler USG

Compression USG is generally used for proximal veins. Combination of color
and duplex ultrasound is done for calf & iliac veins. The major criterion of DVT is the
absence of compression of lumen of vein with gentle pressure applied by probe. Other

criteria involve nonappearance of pattern in which blood flows & absence of colour or

spectral signals from vein lumen.

Page 26



Review Of Literature

Advantages-

1) It can diagnose various other pathologies like femoral aneurysm,
lymphadenopathy, Baker’s cyst, intramuscular hematoma, abscess, superficial
thrombophlebitis.

2) Non-invasive so there no chances of infections and bleeding

3) Easy availability

Limitations

1) The major drawback of venous USG is that venous compression is determined
by patient’s characteristics like obesity, oedema, tenderness, splints, casts
application.

2) It requires medical expertise.

3) Expensive.

4) It is an operator dependent procedure. So interpretation can be subjective.

The sensitivity & specificity of B mode ultrasonography is 95 % and 96 %

respectively.

Color-flow Doppler in normal Color-flow Doppler in deep vein
vessels. thrombosis.
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Normal campressibility of the Abnormal compressibility in deep
comman femoral vein. vein thromhosis.

3) Impedance plethysmography -

Cuff is inflated over the thigh for occluding the venous circulation resulting in
accumulation of blood in venous system resulting in decrement in the impedance. The
abrupt release of cuff will lead to rapid increase of impedance. Obstruction of vein as
in DVT will lead to reduction in rate of venous drainage (slower increase of
impedance in venous system) as compared to normal. This investigation is operator

dependant and need expertise so sensitivity is considered low in some studies.

Figure 8: Impedance plethysmography
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4) Role of D-dimer levels®

D-dimer is the degradation products of fibrinogen. Fibrinogen is the
glycoprotein, which might be transformed via thrombin to fibrin throughout blood
clot establishment. D-dimer value measurement is very useful in non-traumatic cases.
In fractures/trauma, levels of D-dimer will be drastically elevated due to continuous

process of clot development and degradation.

DVT PREVENTION:
DVT prevention can be classified under 3 headings:

1) Primary prevention

2) Physical prevention

3) Pharmacological prevention
Primary Prevention
1) Surgical techniques — Respecting soft structures and causing minimal damage to
vessels. Injury to walls of vessels leads local inflammatory response causing
activation of coagulation.
2) Standardization of timing for tourniquet application.
3) Prevention of dehydration — Administration of adequate fluids pre & post
operatively. Patients must be encouraged to stay hydrated.
4) Early mobilization — Early Mobilization after surgeries can prevent DVT.
Mobilization will cause effective activation of calf muscular pump mechanism
preventing venous sluggishness.
5) Life style modification — Patients must be encouraged to adopt healthy life style
which include weight loss, stop smoking, and maintain healthy weight & good control

of sugars.
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Physical preventive measures
1) Use of compression elastic stockings.
2) Pneumatic compression devises.
These methods will prevent venous stasis and cause degradation of thrombi
and embolus by activating fibrinolytic system of endothelium.
Compression elastic stockings ©!

Compression produced by applying elastic stockings can upsurge the
drainage of blood in veins. It is applied either till thigh length or calf length. It is cost-
effective method of preventing DVT.

Advantages — easy to use, cost effective, no risk of bleeding or infections, easily
available

Limitations — certain skin conditions like dermatitis, cardiac patients, arterial
occlusive diseases limit its use

Intermittent Pneumatic compression ¢

It is proven method to prevent DVT after orthopaedic surgeries. It comprises of

pneumatic garment, compressor to intermittently cause compression.

Garments- for prophylactic purpose of DVT single use garments are administered to
decrease chances of infections. Different garment sizes are available. All intermittent
compression devices use intermittent pressure. They contain air bladders. Garments
are circumferential or non- circumferential. Circumferential garments will encase
whole limb in contrast to non-circumferential garment which will compress along the

part of circumference of limb.

Pumps: They can either be battery driven or electrically powered.
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Pressure
40 mmhg is the average pressure applied
Applications
1) Arterial disease
2) Lymphedema
3) Venous insufficiency
4) DVT Prophylaxis
Adverse effects
1) Skin irritation
2) Ulcer formation
3) Palsy of peroneal nerve
Contraindications
1) Dermatological manifestations like cellulitis, infections
2) Massive edema
3) Established DVT
Limitations
1) Poor compliance of patients
2) Regular monitoring is needed

3) Have to educate patient about use

Pharmacological approaches of prophylaxis
Aspirin %

Aspirin works by inhibiting an enzyme known as cyclooxygenase thus
inhibiting production of thromboxane. This enzyme is irreversible & action lasts for

7-10 days. It is orally administered drug. Aspirin in small doses is safe & efficient
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way to prevent DVT. There is reduction in incidence of DVT with aspirin after
orthopaedic surgeries.
Vitamin K antagonist*

Mechanism — It acts by inhibiting gamma carboxylation of glutamate residues
present at N terminal of proteins which are vitamin k dependent thereby inhibiting
cyclic alteration of vit K thereby inhibiting production of vit K dependent clotting
factors.

Two commonly available drugs are

1) warfarin

2) Acenocoumarol
T1, of warfarin is 2-3 days and half-life of acenocoumarol is around 10 hours. PT
should be closely checked whenever patient is on these drugs. PT test uses a value
called as INR. The normal INR level is 2-3 with target value of 2.5 when patient is on
warfarin. INR should be monitored after 2-3 days of initiation of warfarin. Once the
desired levels of INR are reached, after that once in 4 weeks it is recommended.
Warfarin takes around 3 -4 days to reach desired INR values. For first 3 -4 days
warfarin should be given along with LMWH.
Advantages

1) Oral administration

2) Easy availability
Disadvantages

1) Risk of internal breeding

2) Skin necrosis caused by warfarin

3) Drug interactions

4) Requires regular laboratory monitoring
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Unfractionated heparin (UFH) %

Unfractionated heparin consists of heterogeneous combination of
glycosaminoglycans. Mechanism of action — UFH acts via its pentasaccharide
sequence and fixes to antithrombin (AT) which leads in deactivation of thrombin &
various other clotting factors like factor 2a, 9a, 11a, 12a. Route of administration- it is
taken either via subcutaneous route or via continuous intravenous infusion. Heparin is
not absorbed via oral route. ACCP recommends regular use of heparin as a
prophylactic agent to prevent VTE/DVT after major orthopaedic surgeries. Effect of
heparin is measured by a lab value known as aPTT.

Limitations

1) Requires lab monitoring of aPTT
2) Bleeding

3) Cannot be administered orally

4) Skin necrosis

5) Thrombocytopenia

6) Chronic use of heparin leads to osteoporosis and osteopenia
Newer agents
There are certain limitations with conventional anticoagulants. These limitations are
as follows-

1) Subcutaneous administration

2) Laboratory monitoring is required

3) Risk for thrombocytopenia

4) Bleeding

So, the newer agents like Rivaroxaban are introduced to overcome the

limitations of conventional anticoagulants.
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Rivaroxaban

It acts by directly inhibiting factor Xa. It is currently suggested in TKR and
THR patients. It is administered orally. Dose for prophylaxis is 10 mg as a fixed oral
dose for THR and TKR. Major advantage is it doesn’t require lab monitoring. Its
efficacy after hip fractures has not been studied widely so ACCP doesn’t recommend
its use after hip surgery. Studies have shown it more efficacious than LMWH and
UFH for prophylaxis after TKR and THR.

Contraindications of anticoagulants
Contraindications of anticoagulants are as follow

1) Platelet count less < 1 lakh

2) Active bleeding

3) Patient having thrombocytopenia with usage of heparin
4) Patients having allergic reactions to use of heparin

5) Patients not complaint for lab monitoring
6) Intracranial haemorrhage/aneurysms
7) Inherited thrombophilia

Role of thrombolysis ¢’

It is specified for conditions like pain in involved limb, swelling in limb,
ulceration and functional disability. Thrombolytic drugs are delivered via catheter -
based techniques. The plus point is very large amount of these drugs can be attained
locally, leading to very little systemic adverse reactions of fibrinolytic agents. After
successful lysis of clot, veins are evaluated by venography to check successful

elimination of thrombus and if any residual thrombus is left that are removed by either

Blacing stents or with balloon angioglastz. The major drawback is reguirement of
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long infusion time to lyse thrombus. Anticoagulants should be used before & after the
completion of procedure. If patient is having active bleeding secondary to any reason
like surgeries, CRF patients, intracranial bleeding we should be very cautious using
these agents. Urgent thrombolysis should be done in case there is threat to limb and
there is high risk for fatal PE. Thrombus formation in common iliac veins & femoral

veins are at very high risk for deadly PE.
IVC filters

Filters of IVC are the mechanical devices which are inserted through
percutaneous route under image supervision. They are used when patients are more
predisposed to a medical condition known as PE and in whom anticoagulants are not
suggested. They are accessible in two possibilities permanent filters or optional filters.
The major modification between permanent filters and optional filters is temporary
filters can be retrieved after sometime. Contraindications for the administering
anticoagulants comprise of active bleeding, inherited thrombophilia, anticoagulant
induced thrombocytopenia, intracranial hemorrhage, severe renal disorders, hepatic

dysfunction. Failure of anticoagulation is also classic indication for IVC filters.

TREATMENT OF DVT®

The main aim to treat DVT is to prevent both acute and chronic complications
of DVT. Acute complication includes extension of thrombus and acute PE. Chronic
complications include post thrombotic syndrome and chronic pulmonary
hypertension.

Initial treatment includes achieving therapeutic levels of un-fractioned heparin
or low molecular weight heparin. Studies have shown that the efficacy of treatment

with heparin largely depends on the ability to achieve a critical therapeutic ratio
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within the first 24 hours of treatment. LMWH is preferred in treatment of acute DVT
and PE over UFH because of its various advantages, however UFH is given in
patients of chronic renal failure patients because LMWH is excreted via kidneys.
Heparin is initially given with warfarin and stopped after a minimum of 4 to 5 days,
during which international normalized ratio (INR) is maintained within 2.0 to 3.0
(therapeutic range). This overlap with warfarin is essential because factors II, IX, X
will not be affected until after 5 days, hence the intrinsic clotting pathway will be
intact.

Warfarin remains drug of choice for long term management once the acute
anticoagulation has been achieved. LMWH is drug used for long term management in
pregnancy as warfarin is contraindicated in pregnancy. LMWH is more effective than
warfarin in preventing recurrent thrombosis.

3-month duration of treatment is recommended in case thrombosis is at
proximal veins of lower limb and in whom risk factors are transient like surgery and
trauma as chances of development of recurrent thrombosis is rare.

Long duration of treatment is recommended in patient where ongoing risk factors are
present like malignancy, post thrombotic syndrome, unprovoked episode of PE,
elevated antiphospholipid antibodies.

New drug like apixaban is recommended in the dose 10 mg two times a day
for first seven days than 5 mg once a day. Rivoxaban is given in the dose of 15 mg
twice a day for first 21 days followed by 20 mg once a day. Dabigatran is given in the
dose of 150 once a day for the duration of treament. The advantage of using these

drugs are lab monitoring is not required and can be orally administered.
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Thrombolytic therapy indicated in massive DVT which leads to phlegmasia
cerulean dolens and threatened limb loss. The available thrombolytic agents include
tissue plasminogen activator, streptokinase, and urokinase.

Vena cava filters are indicated in few circumstances. They are used when
there is absolute contraindication to anticoagulation therapy like life-threatening

haemorrhage on anticoagulation, and failure to achieve adequate anticoagulation.
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MATERIALS AND METHODS

Material and methods

The present study was conducted in KLES Dr Prabhakar Kore hospital and
medical Research centre, Belagavi after obtaining the ethical committee approval.
Study Design
Hospital based 1 Year observational study
Study period — 1st January-31% December 2020
Source of data

Patients undergoing major orthopaedic surgeries orthopaedics department at
the KLES DR. Prabhakar Kore hospital and medical Research Centre, Belagavi in
between 1% January 2020 to 315 December 2020, over a period of one year.
Sample size
Formula used for sample size calculation was

(100—p)Z>
n = ———

E>

n was sample required, p was the percentage existence of state or condition
(proportion or prevalence), E was the percentage maximum error required, Z was the

value corresponding to level of confidence required.
As there was DVT incidence of 19.6% in one of the study researches from
India®, this incidence was applied to calculate sample size. With 90% confidence

level and 10% maximum error, sample size required is,

19.6 x (100 — 19.6) x (1.64)>

102
n=4238=42

Hence sample size required was 42
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Data analysis

Data was analyzed using statistical software R version 4.0.2 and Microsoft
Excel. Continuous variables represented by mean+ sd/median (range) and categorical
variables represented by frequency and percentage. To check the association between
categorical variables Chi-square test is applied. For comparison mean/distributions
between groups t-test/Mann-Whitney test is used. P-value less than or equal to 0.05

indicates statistical significance.

Selection criteria:

Inclusion criteria:

1) Patients who gave their willfull consent for participation in study
2) Age >18 years

3) Fractures that need surgical treatment;

4) Hospitalization of minimum of 5 days

Exclusion criteria:

1) Any haematological disease

2) Patients having any malignant condition
3) Patients having DVT in past

4) Patients on anticoagulants

5) Female patients on OCPs

6) Pathological fractures

7) Isolated upper limb fractures

8) Patients having pre-operative DVT
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Procedure

Purpose of study was explained to all and written consent was taken from all

in their own vernacular language.

Patients underwent colour Doppler USG both pre-operatively and post-
operatively. Post operatively colour Doppler was performed on post-operative day 5.
Patients were operated according to nature of the fracture. Patients were evaluated

during hospital stay for signs & symptoms.

Data collection using proforma

Patients were assessed through proforma & after ruling out the patients in the

exclusion criteria & inclusion criteria.

OPD No: To maintain records

Name: For identification of patients and to maintain medical records

Age: Age is vital factor, as the study was focused to know at which age DVT is more

prevalent.

Sex: Both Males and Female were included.

Address: Address was noted to communicate with patient

Socioeconomic Status: Was classified into upper, middle and lower status based on

Income.
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Questionnaire:

1. Mechanism of trauma:
Mode of trauma was asked to each subject to judge fracture type and associated
injuries

2. Medication History:

3. For ruling out exclusion norms. Medication history about blood thinners, anti -
cancer medication, diabetic medications, medications for cardiac diseases

History suggestive of following chronic diseases:

a. Chronic liver disease
b. CKD

c. Skin diseases

d. Rheumatoid arthritis
e. Hypertension

f. Malignant conditions

1) H/o alcohol Consumption.

H/o alcohol intake was asked to know if alcohol consumption is risk factor for

development DVT

2) Habit of smoking cigarettes.

Cigarette smoking was asked to evaluate if smoking is risk aspect. If the patient

smoked cigarettes, the no. Of cigarettes smoked per day was noted.

3) BMI was calculated after determining the Height & weight
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BMI: - wt(kg)/Ht(m2)

4) Blood pressure

Investigations:

1. Random blood glucose levesl

2. Creatinine levels

3. D Dimer levels

4. Lipid levels

5. Highly specific C reactive proteins

6. Colour venous Doppler study of fractured lower limb pre-operatively and post

operatively
7. Required X Rays

Colour Doppler Evaluation technique:

This was performed in supine position after removal dressings, cast and slab.
Procedure was non-invasive and was accomplished in about 30 mins. The major
criteria was inability to compress the lumen of vein with moderate pressure with
probe. Other criteria involve absence of pattern in which blood flows and absence of

color or spectral signals from vein lumen.

Pre-Scan Requisites

1. Completion of the questionnaire

2. Selection of study group after inclusion & exclusion

3. Filling of the informed consent.
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RESULTS

In our study, there were 42 subjects, with age of 51.12+20.09 years. There
were 15 females and 27 males in the study. Among 42 fractures 18 were hip fractures,
10 were tibia shaft fractures, 2 were ankle fractures, 7 were femur shaft fractures, 4
fractures were around knee joint and 1 had pelvic fracture. Post operatively 9 subjects
had DVT. Among 9 DVT subjects 6 had fractures around hip joint, 1 had femur shaft
fracture, 1 fracture around knee joint, 1 had pelvic fracture. DVT incidence after
major orthopaedic surgeries was determined to be 21.4%. Smoking, alcohol intake,
diabetes mellitus, BMI >25 were the risk factors for development of DVT. Out of 9
DVT patients, 7(77.78%) were smokers (p value of 0.0004), 6 had history of alcohol
consumption (p value 0.001), 7 (77.78%; p value 0.0004) were diabetics, and 8

(88.89%; p value 0.001) had BMI >25.
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Results

Number of subjects
Variables Sub-category
(%0)

<30 12 (28.57%)

31-40 4 (9.52%)

41-50 2 (4.76%)
Age (in years) 51-60 7 (16.67%)

61-70 9 (21.43%)

71-80 6 (14.29%)

> 81 2 (4.76%)
Age (in years) 51.12+20.09 51.45 (21, 87)

Female 15 (35.71%)
Sex

Male 27 (64.29%)

No 31 (73.81%)
Smoking

Yes 11 (26.19%)

No 33 (78.57%)
Alcohol

Yes 9 (21.43%)

Absent 33 (78.57%)
DM

Present 9(21.43%)

Absent 30 (71.43%)
HTN

Present 12 (28.57%)

<25 24 (57.14%)
BMI (Kg/m?)

>25 18 (42.86%)
BMI (Kg/m?) 24.21+£2.83 24 (19, 29)

Fractures around Hip joint 18 (42.9%)

Fractures femur shaft 7 (16.67%)

Fractures around Knee joint 4 (9.52%)
Diagnosis —

Fractures Tibial Shaft 10 (23.81%)

Fractures around Ankle joint 2 (4.76%)

Fractures around Pelvis 1 (2.4%)

CRIF with IMIL 27 (64.29%)
Type Of Operation ORIF with plating 5(11.9%)

Tension band wiring 1 (2.38%)
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Hemiarthroplasty 5(11.9%)
External fixation with external
3 (7.14%)
fixator/LRS
ORIF with DHS 1 (2.38%)
Pre-Operative Doppler | Normal Doppler Study 40 (95.24%)
Evaluation Superficial Thrombophlebitis 1 (2.38%)

Post-Operative  Doppler

Evaluation

Deep Vein Thrombosis

9 (21.43%)

Normal Doppler Study

32 (76.19%)

Varicose Veins

1 (2.38%)

Pre-operative-D Dimer

612.86+311.77

548 (121, 1160)

Post-operative D-Dimer

1016.5+364.11

1200 (100, 1499)

Pre-operative HsCRP 46.77+63.25 34 (1.5,350.4)
Post-operative HsCRP 81.41+45.24 65.3 (8.9, 184)
Cholesterol levels 130.55+26.69 125 (89, 204)
Creatinine 0.9+0.21 0.88 (0.52, 1.48)
Platelet counts 263.21+61.45 256.5 (123, 365)
RBS 107.31+£36.1 95 (10, 199)
Below plot visualizes the above table.
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Figure 9: Distribution of subjects by age
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Figure 10: Distribution of subjects by gender
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Figure 11: Distribution of subjects by habits and comorbidities
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Figure 16: Distribution of subjects by post-operative Doppler study.

Below table compares the parameters over DVT.
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Table 3: Comparison of parameters over DVT.

Post-operative Doppler

p-value
DVT Normal
<30 1(11.11%) 11 (33.33%)
31-40 0 (0%) 4(12.12%)
41-50 1(11.11%) 1(3.03%)
Age (in years) 51-60 1(11.11%) 6 (18.18%) 0.2624MC
61-70 3 (33.33%) 6 (18.18%)
71-80 3 (33.33%) 3 (9.09%)
> 81 0 (0%) 2 (6.06%)
Age (in years) 61+15.51 48.42420.54 0.0963"
V) 0
Sox Female 4 (44.44%) 11.(33.33%) 0. eTC
Male 5 (55.56%) 22 (66.67%)
, No 2 (22.22%) 29 (87.88%) e
Smoki 0.0004998*
foking Yes 7 (77.78%) 4(12.12%)
No 3(33.33%) 30 (90.91%) "
Alcohol 0.0009995*
cono Yes 6 (66.67%) 3 (9.09%)
Absent 2 (22.22%) 31 (93.94%)
DM 0.0004998*MC
Present 7 (77.78%) 2 (6.06%)
Absent 2 (22.22%) 28 (84.85%)
HTN 0.0004998*MC
Present 7 (77.78%) 5 (15.15%)
<25 1(11.11%) 23 (69.7%)
BMI (Kg/m? 0.001499#MC
(Kg/m®) >25 8 (88.89%) 10 (30.3%)
BMI (Kg/m?) 27.64+1.61 23284233 <0.00001*
Cholesterol 141.78437.07 | 127.48422.89 | 0.1568"
Creatinine 0.8440.23 0.914021 0.411"
Platelet 291.56449.99 | 255.48462.65 | 0.1197"
RBS 117.11235.71 | 104.64236.29 | 0.3646"
Abbreviations: MC: Monte-Carlo’s simulation; t: t-test

By Chi-square test,

over post-operative Doppler.

there is no substantial difference in the distribution of age, gender

By Chi-square test, there is significant association present between smoking habit,

alcohol consumption, DM, Hypertension and BMI category with post-operative

Doppler.

By one tailed two sample t-test, mean of BMI is significantly more for the subjects

who had DVT compared to the subjects who are normal.

By two sample t-test, there is no substantial difference in the mean of age, cholesterol,

serum creatinine, platelet, RBS over post-operative Doppler.
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Number of subjects (%)

Post-operative DVT

Fractures around Hip joint

6 (66.67%)

Fractures femur shaft

1 (11.11%)

Fractures around Knee joint

1 (11.11%)

Fractures of pelvis

1 (11.11%)

Fractures Tibial Shaft

0 (0%)

Fractures around Ankle joint

0 (0%)

Among Hip Fractures

Intertrochanteric fractures (IT)

3 (50.00%)

Subtrochanteric fractures

1 (16.67%)

Neck of femur fractures

2 (33.33%)

Below plots visualizes the above table.
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Figure 31: Distribution of subjects among hip fractures.
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DISCUSSION

» DVT is medical condition characterized by formation of thrombus in veins of
either lower or upper limb. Its risk factors comprise of smoking, alcohol intake,
obesity, diabetes mellitus, connected tissue disorders, pregnancy, use of
contraceptive pills, trauma, prolonged immobilization and surgeries.

» Devastating outcome related with this condition is PE. Patient developing PE will
mostly have underlying symptoms of DVT. Though it is significant to note that
patients with DVT do not always have symptoms, it is occasionally asymptomatic
and can progress to deadly PE, thus it is critical to diagnose asymptomatic DVT
patients as well.

» This observational research was completed in one year by studying 42 subjects
who underwent major orthopaedic surgeries They were included in the study as
per selection criteria. This research involved both sexes. This study comprised of
15 females and 27 males who were established to have diagnosis of lower limb
fractures. Average age of subjects in research was 51.12+£20.09 years. Similar
research by Agarwala S et al.%®’ reported an average age of about 65 years.
Research conducted by Bhagwat A S” et al. reported the age in study was about
58 yrs. Research study conducted by Ashutosh P M et al.”! reported the age in

their study was nearly 60 years. Study by Jang MJ e. al. 7?

et al average age in the
study was about 60 years. All above studies showed that DVT is more commonly
seen in ageing patients. This finding is in accordance with our research as similar
finding was noted in our study.

» One of the well-recognized risk factor for thrombosis in venous system include

orthopaedic surgeries due to various reasons like tissue thromboplastin release

from associated soft tissues dissection and reaming of the bones. Prolonged
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immobility due to surgeries leads to venous stasis. Virchow’s triad explains
pathogenesis of DVT after orthopaedic surgeries. All components of triad which
involve endothelial injury, venous stasis and hypercoagulability are present after
orthopaedic  surgeries. Physiological changes after trauma promotes
hypercoagulable state. Immobilization after orthopaedic surgeries and non-weight
bearing of operative limb leads to venous stasis, thus explaining high DVT
incidence after orthopaedic surgeries.

In research conducted by Lim Y W et. al.3? in which they included 104 patients
with diagnosis of intertrochanteric fracture, sub-trochanteric fracture and neck
femur fractures, colour - Doppler was performed on 5™ day post-operatively. They
concluded DVT incidence to be 8%. Various risk aspects determined were
increasing age, habit of smoking, habit of alcohol intake, BMI >25, co morbid
circumstances like diabetes mellitus. Their findings were similar with our results
in relation to risk factors.

Ya-Hui Fu et al.?® conducted observational study for determination of DVT
incidence following femur neck fractures. The subjects were evaluated with color
Doppler prior and subsequent to operative procedure. After obtaining results of
color doppler subject were categorised into thrombosis and non-thrombosis group.
Doppler results revealed DVT incidence pre-operatively and post-operatively
turned out to be 32% and 56% respectively. Blood loss, ORIF were risk aspects
for DVT. This study showed higher DVT incidence in hip surgery cases, both pre
and post —operatively, compared to our study.

Thanainit C et al.?? conducted study in which they included 97 subjects who had
hip fractures. Bilateral contrast venography was performed as a diagnostic

modality to diagnose DVT, incidence of DVT reported was 47%. Higher
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incidence of DVT was seen in this study as compared to our study in which colour
Doppler USG was used as a diagnostic modality.

Dhillon K.S et al.’! conducted similar prospective study in Malaysian population
to evaluate DVT incidence after fracture hip. 88 patients were involved in
research. High percentage of 62.5 % was noted. They reported very high
incidence of DVT when compared to our study.

Nagi O N et al.”® reported the DVT incidence to be around 8% without thromobo-
prophylaxis. Out of 50 patients studied, 4(8%) developed DVT post operatively.
Color doppler was performed as a diagnostic modality. This study reported less
incidence of DVT than our study.

Ren Zhixin et. al.*?

conducted retrospective case control study to determine DVT
incidence after femur shaft fractures. In study they included 308 patients with
femur shaft fractures. Out of 308 patient 48 developed DVT. Risk factors
associated with development of DVT were intraoperative blood loss, smoking,
elderly age group. Reported incidence and risk aspects were consistent with our
study.

My Hanh Bui et al.?’ conducted a study in Vietnamese population by involving 92
subjects to determine DVT incidence after major orthopaedic surgeries. They
performed color Doppler (pre and post operative) on fractured limb. DVT
incidence in their study was 7%. Various risk aspects involved were old age,
smoking and extended duration of immobilization. This study showed similar risk
factors for development of DVT as seen in our study.

Saket R et al’*® did a study in Indian population to determine incidence of DVT

after proximal fractures of femur. 66 subjects were enrolled. DVT was present in

9 subjects among 66 subjects (13.6%). 5 patients out of 9 had clinical features.
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The overall incidence of DVT in their study is less than our study.

Park J S et al.** did study for lower limb DVT determination subsequent to
fractures of hip joints. Out of total 901 patients, 337 received with
thrombophylactic agents in accordance with guidelines established by their
institute. Remaining patients did not obtain any prophylactic treatment. 2.7 % of
patients developed thrombosis and 1.4% developed PE. They documented lower
DVT incidence as compared to our study.

Abelseth, G et al.*® did a prospective study to evaluate DVT incidence in patient
undergoing surgeries for lower limb distal to hip. 102 study participants were
recruited for this research. All study subjects underwent surgeries for respective
fractures. For all study participants bilateral venography was done. DVT incidence
determined was 28 percent, highest after tibia plateau followed by femoral shaft
and least in tibia plafond fracture. They documented high incidence which is
consistent with our study.

Ali Z et al.3® conducted similar study and found DVT prevalence of 27% after hip
and knee surgeries. The results of this study were similar to our study.

Singh R et al.’” did similar study and determined DVT incidence to be around
18.13 percent. Color doppler was performed after orthopaedic surgeries around
hip and knee. The findings of our study are consistent with this study.

There are various diagnostic modalities for DVT like contrast venography, colour
Doppler study, Impedance plethysmography, MRV. Each diagnostic modality has
its own advantages. Contrast venography is the gold standard for diagnosing
DVT. It has certain limitations like invasive nature, usage of contrast agents which
can cause anaphylaxis reaction and nephrotoxicity. Color doppler was used as a

diagnostic modality in our study due to various reasons like it is non-invasive in

Page 62



Discussion

nature, no contrast is used and it has high sensitivity & specificity.

In our study, incidence determined after major orthopaedic surgeries was 21.4%.
Out of 9 DVT patients 5 were diagnosed with hip fractures. Risk factors were
determined for DVT as secondary objectives. We found smoking, alcohol intake,
DM, hypertension, BMI >25 were the self-determining risk aspects of 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.

Gregory Piazza et. al.”

conducted research to evaluate if diabetes is risk aspect for
DVT. In his study total of 2468 thromboembolic subjects were evaluated and out
of 2468, 476 patients had h/o diabetes hence it was concluded DM is the self-
determining risk aspect for developing DVT. This finding is consistent with
findings of our study.

Yun-jiu cheng et al.”®> conducted research to evaluate if smoking is risk for DVT
using literature search and determined that smoking aggravates the risk for
development of DVT. They related DVT among smokers and non- smokers and
concluded that risk for DVT is more among smokers. They also determined that
risk for DVT increases with the increase in the quantity of cigarettes smoked. This
is consistent with finding of our study as DVT was more among smokers in our
study

K.A.L.Darvall et al.’é, after gathering data from library database, did a study to
evaluate if DVT & obesity are inter-linked with each other. They established

obesity as a risk aspect for DVT which is consistent with findings of our study as

out of 9 DVT positive patients 8 had BMI more than 30.
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CONCLUSION

In this observational research, 42 subjects were included after approval of
ethical committee and by following appropriate inclusion and exclusion criteria. After
obtaining informed consent, all the study subjects were evaluated with pre-operative
and post-operative Doppler ultrasonography for establishing DVT. Post-operative
colour Doppler was performed on 5" post-operative day. Colour Doppler was
performed as diagnostic modality because it offers many advantages like its non-

invasive nature, has high sensitivity and specificity of 89 % and 100% respectively.

Out of 42 subjects there were 15 females and 27 males with mean age of
51.12+20.09. Among 42 subjects, 9 patients had established DVT after surgery.
Incidence of DVT after major orthopaedic surgeries was determined to be 21.4%. All
patients with DVT received treatment according to latest guidelines. Among 9 DVT
patients 7 were smokers, 7 were diabetics, 8 had BMI >25, and 6 had history of
alcohol intake thus suggesting that diabetes, alcohol intake, smoking and obesity were
self-determining risk factors for DVT. Among fracture patterns, DVT was most
common in fractures around hip. Out of 9 fracture patterns 3 patients had
Intertrochanteric fracture, 2 patients had femur neck fractures, 1 had sub-trochanteric,

1 had patella fracture, 1 had acetabulum fracture and 1 had femur shaft fracture.

Results of our study and other previous studies show that DVT is more
common in Indian population than it was thought and that DVT is most prevalent in
patients with fractures around the hip, particularly in those having associated risk
factors like smoking, diabetes and BMI >25. So, colour Doppler USG study should be

used as a tool for screening DVT after major orthopaedic surgeries in such group of
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patients, especially in elderly age group with associated risk factors and co-morbid

conditions, so that its complications like PE, PTS can be prevented and mortality can

be minimized after major orthopaedic surgeries.
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SUMMARY

This was hospital based observational study conducted over a period of 1 year.
42 patients were included in the study after selection process.

Out of 42 patients 15 were females and 27 were males.

Mean age in the study was 51.124+20.09 years.

Pre-operative and post-operative color doppler was done to determine the

incidence of lower limb DVT.

Among 42 patients 9 were diagnosed to have DVT after major orthopaedic
surgeries.

Incidence of lower limb DVT determined after major orthopaedic surgeries was
21.4%.

DVT was most prevalent in patients with hip fractures.

Risk factors associated with DVT were obesity, smoking, alcohol intake and

diabetes.

Page 66



Bibliography

BIBLIOGRAPHY
Engler ID, Bragg JT, Miller SL. Incidence of deep venous thrombosis associated
with proximal hamstring rupture. Orthop J Sports Med. 2019;
7(12):2325967119888486.
Leizorovicz A. Long-term consequences of deep vein thrombosis. Pathophysiol
Haemost Thromb. 1998;28(3):1-7.
Hansson PO, Eriksson H, Welin L, Sviardsudd K, Wilhelmsen L. Smoking and
abdominal obesity: risk factors for venous thromboembolism among middle-
aged men: “the study of men born in 1913.” Arch Intern Med. 1999;
159(16):1886-90.
White RH, Henderson MC. Risk factors for venous thromboembolism after total
hip and knee replacement surgery. Curr Opin Pulm Med. 2002;8(5):365-71.
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. J Orthop Sci. 2006;11(2):146-53.
Kesieme E, Kesieme C, Jebbin N, Irekpita E, Dongo A. Deep vein thrombosis: a
clinical review. J Blood Med. 2011;2:59-69.
Waheed SM, Kudaravalli P, Hotwagner DT. Deep vein thrombosis. In:
StatPearls. Treasure Island (FL): StatPearls Publishing; 2021.
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.

Ahlehoff O, Wu JJ, Raunse J, Kristensen SL, Khalid U, Kofoed K, et al.

Cutaneous lupus erythematosus and the risk of deep venous thrombosis and

Page 67



Bibliography

10.

11.

12.

13.

14.

15.

16.

17.

pulmonary embolism: A Danish nationwide cohort study. Lupus. 2017;
26(13):1435-9.

Lensing AW, Biiller HR, Prandoni P, Batchelor D, Molenaar AH, Cogo A, 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.

Kucher N. Clinical practice. Deep-vein thrombosis of the upper extremities. N
Engl J Med. 2011;364(9):861-9.

Kumar DR, Hanlin E, Glurich I, Mazza JJ, Yale SH. Virchow’s contribution to
the understanding of thrombosis and cellular biology. Clin Med Res. 2010;8(3—
4):168-72.

Sevitt S. The structure and growth of valve-pocket thrombi in femoral veins. J
Clin Pathol. 1136; 1974;27(7):517-528:27 7 517.

Meissner MH. Lower extremity venous anatomy. Semin Intervent Radiol.
2005;22(3):147-56.

Pierik EG, Toonder IM, van Urk H, Wittens CH. Validation of duplex
ultrasonography in detecting competent and incompetent perforating veins in
patients with venous ulceration of the lower leg. J Vasc Surg. 1997;26(1):49-52.
LiJ, Zhu 'Y, Chen W, Zhao K, Zhang J, Meng H, et al. Incidence and locations
of deep venous thrombosis of the lower extremity following surgeries of tibial
plateau fractures: a prospective cohort study. J Orthop Surg Res.
2020;15(1):605.

Tan Z, Hu H, Deng X, Zhu J, Zhu Y, Ye D, et al. Incidence and risk factors for

deep venous thrombosis of lower extremity after surgical treatment of isolated

Page 68



Bibliography

18.

19.

20.

21.

22.

23.

24.

25.

patella fractures. J Orthop Surg Res. 2021;16(1):90.

Zixuan L, Chen W, Li Y, Wang X, Zhang W, Zhu Y, et al. Incidence of deep
venous thrombosis (DVT) of the lower extremity in patients undergoing
surgeries for ankle fractures. J Orthop Surg Res. 2020;15(1):294.

Zhao K, Zhang J, Li J, Meng H, Hou Z, Zhang Y. Incidence of and risk factors
for new-onset deep venous thrombosis after intertrochanteric fracture surgery.
Sci Rep. 2021;11(1):17319.

Lee SY, Ro DH, Chung CY, Lee KM, Kwon SS, Sung KH, et al. Incidence of
deep vein thrombosis after major lower limb orthopedic surgery: analysis of a

nationwide claim registry. Yonsei Med J. 2015;56(1):139-45.

Zhang BF, Wei X, Huang H. Deep vein thrombosis in bilateral lower extremities
after hip fracture: a retrospective study of 463 patients. Clin Interv Aging.
2018;13(681-689):2147 161191.

Kapoor CS, Mehta AK, Patel K, Golwala PP. Prevalence of deep vein
thrombosis in patients with lower limb trauma. Journal of Clinical Orthopaedics
and Trauma. 1016;2016;7(Suppl 2):220-224:07 003.

Sharma H, Maini L, Agarwala N, Padhyay V, A V, J DBK, et al. Incidence of
deep vein thromobosis in patients with fracture around hip joint: a prospective
study. Indian J Orthop. 2012;36(5):36.

Niikura T, Lee SY, Oe K, Koh A, Koga T, Dogaki Y, et al. Incidence of venous
thromboembolism in pelvic and acetabular fractures in the Japanese population.

J Orthop Sci. 2012;17(3):233-8.

Chan YK, Chiu KY, Cheng SW, Ho P. The incidence of deep vein thrombosis

in elderly Chinese suffering hip fracture is low without prophylaxis: a

Page 69



Bibliography

26.

27.

28.

29.

30.

31.

32.

33.

prospective study using serial duplex ultrasound. J Orthop Surg (Hong Kong).
2004;12(2):178-83.

Saket R, Aggarwal S, Kumar V, Kumar P, Patel S. Acute venous
thromboembolism in Indian patients of isolated proximal femur fractures. J Clin
Orthop Trauma. 2019;10(5):917-21.

Bui MH, Hung DD, Vinh PQ, Hiep NH, Anh LL, Dinh TC. Frequency and risk
factor of lower-limb deep vein thrombosis after major orthopedic surgery in
Vietnamese patients. Open Access Maced J Med Sci. 2019;7(24):4250—4

Fu Y-H, Liu P, Xu X, Wang P-F, 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.
Chotanaphuti T, Foojareonyos T, Panjapong S, Reumthantong A. Incidence of
deep vein thrombosis in postoperative hip fracture patients in Phramongkutklao
Hospital. J] Med Assoc Thai. 2005;88 Suppl 3:S159-63

Ren Z, Yuan Y, Qi W, Li Y, Wang P. The incidence and risk factors of deep
venous thrombosis in lower extremities following surgically treated femoral shaft
fracture: a retrospective case-control study. J Orthop Surg Res. 2021;16(1):446.
Dhillon KS, Askander A, Doraismay S. Postoperative deep-vein thrombosis in
Asian patients is not a rarity: A prospective study of 88 patients with no
prophylaxis. J Bone Joint Surg Br 1996;78:427-30

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

Piovella F, Wang C-J, Lu H, Lee K, Lee LH, Lee WC, et al. Deep-vein

Page 70



Bibliography

34.

35.

36.

37

38

39.

40.

thrombosis rates after major orthopedic surgery in Asia. An epidemiological
study based on postoperative screening with centrally adjudicated bilateral
venography. J Thromb Haemost. 2005;3(12):2664-70.
Park S-J, Kim C-K, Park Y-S, Moon Y-W, Lim S-J, Kim S-M. Incidence and
factors predicting venous thromboembolism after surgical treatment of fractures
below the hip. J Orthop Trauma. 2015;29(10):e349-54.
Mavalankar AP, Majmundar D, Rani S. Routine chemoprophylaxis for deep
venous thrombosis in Indian patients: Is it really justified? Indian J Orthop.
2007;41(3):188-93.
Abelseth G, Buckley RE, Pineo GE, Hull R, Rose MS. Incidence of deep-vein
thrombosis in patients with fractures of the lower extremity distal to the hip. J
Orthop Trauma. 1996;10(4):230-5.
Singh, Rajinder & Muzafar, Khalid & Bhat, Khurshid & Ghani, Abdul & Alj,
Nadeem. Incidence of deep vein thromosis in patients udergoing a major lower
limb surgery in tertiary care centre of north India .2015; International Journal of

Advanced Research. 3. 1073-1077.

Ali Z, Khurshid L, Vakil S, Anjum A, Varghese M. To study prevalence of deep

venous thrombosis in periarticular hip and knee fractures and surgeries. The Internet

Journal of Orthopedic Surgery. 2014 ;22(1).

Yang G, De Staercke C, Hooper WC. The effects of obesity on venous

thromboembolism: A review. Open J Prev Med. 2012;2(4):499-5009.

Ekim M, Ekim H, Yilmaz YK, Kiilah B, Polat MF, G6¢men AY, et al. Study on

relationships among deep vein thrombosis, homocysteine & related B group

vitamins. Pakistan Journal of Medical Sciences. 2015;31(2):6049 38.

Page 71



Bibliography

41.

42.

43.

44,

45.

46.

47.

48.

49.

Zhu R, Wei S, Wu S, Gong H, Chen X. Early diagnosis of lower limb deep vein
thrombosis after major orthopedic surgeries. Zhongguo Xiu Fu Chong Jian Wai Ke
Za Zhi. 2010;24(6):730-4.

Narani KK. Deep vein thrombosis and pulmonary embolism - Prevention,
management, and anaesthetic considerations. Indian J Anaesth. 2010;54(1):8—17.
Rodrigues CA, Ferrarotto R, Filho RK, Novis YAS, Hoff PMG. Venous
thromboembolism and cancer: a systematic review. J Thromb Thrombolysis.
2010;30(1):67-78.

Kelsey LJ, Fry DM, VanderKolk WE. Thrombosis risk in the trauma patient.
Prevention and treatment. Hematol Oncol Clin North Am. 2000;14(2):417-30.

Devis P, Knuttinen MG. Deep venous thrombosis in pregnancy: incidence,
pathogenesis and endovascular management. Cardiovasc Diagn Ther. 2017;7(Suppl
3):S309-19.

Chung W-S, Lin C-L, Chang S-N, Lu C-C, Kao C-H. Systemic lupus erythematosus
increases the risks of deep vein thrombosis and pulmonary embolism: a nationwide
cohort study. J Thromb Haemost. 2014;12(4):452-8.

Hosseini S, Kalantar E, Hosseini MS, Tabibian S, Shamsizadeh M, Dorgalaleh A.
Genetic risk factors in patients with deep venous thrombosis, a retrospective case
control study on Iranian population. Thromb J. 2015;13(1):35.

Piazza G, Seddighzadeh A, Goldhaber SZ. Heart failure in patients with deep vein
thrombosis. Am J Cardiol. 2008;101(7):1056-9.

Heit JA, Leibson CL, Ashrani AA, Petterson TM, Bailey KR, Melton LJ 3rd. Is
diabetes mellitus an independent risk factor for venous thromboembolism?: a

population-based case-control study: A population-based case-control study.

Page 72



Bibliography

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Arterioscler Thromb Vasc Biol. 2009;29(9):1399—-405.

Piegsa K, Guillebaud J. Oral contraceptives and the risk of DVT. Practitioner.
1996;240(1566):544-51.

Kruger PC, Eikelboom JW, Douketis JD, Hankey GJ. Deep vein thrombosis: update
on diagnosis and management. Med J Aust. 2019;210(11):516-24.

Kahn SR. The clinical diagnosis of deep venous thrombosis: integrating incidence,
risk factors, and symptoms and signs. Arch Intern Med. 1998;158(21):2315-23.

Stein PD, Henry JW. Prevalence of acute pulmonary embolism among patients in a
general hospital and at autopsy. Chest. 1378;1995;108(4):978-981:4 978.

Opitz I, Ulrich S. Chronic thromboembolic pulmonary hypertension. Swiss Med
Wkly. 2018;2018;148:w14702:4414.

Kahn SR. The post-thrombotic syndrome. Hematology Am Soc Hematol Educ
Program. 2016;2016(1):413-8.

Modi S, Deisler R, Gozel K, Reicks P, Irwin E, Brunsvold M, et al. Wells criteria for
DVT is a reliable clinical tool to assess the risk of deep venous thrombosis in trauma
patients. World J Emerg Surg. 2016;11(1):24.

Redman HC. Deep venous thrombosis: is contrast venography still the diagnostic
“gold standard”? Radiology. 1988;168(1):277-8.

Needleman L, Cronan JJ, Lilly MP, Merli GJ, Adhikari S, Hertzberg BS, et al.
Ultrasound for lower extremity deep venous thrombosis: Multidisciplinary
recommendations from the Society of Radiologists in ultrasound consensus
conference: Multidisciplinary recommendations from the Society of Radiologists in
ultrasound consensus conference. Circulation. 2018;137(14):1505-15.

Wheeler HB. Diagnosis of deep vein thrombosis. Review of clinical evaluation and

Page 73



Bibliography

60.

61.

62.

63.

64.

65.

66.

impedance plethysmography. Am J Surg. 1985;150(4A):7—13.

Bakhshi H, Alavi-Moghaddam M, Wu KC, Imami M, Banasiri M. D-dimer as an
applicable test for detection of posttraumatic deep vein thrombosis in lower limb
fracture. Am J Orthop (Belle Mead NJ). 2012;41(6):E78-80.

Sachdeva A, Dalton M, Amaragiri SV, Lees T. Elastic compression stockings for
prevention of deep vein thrombosis. Cochrane Database Syst Rev.
2010;2010;(7):CD001484:001484 2.

Cayley WE Jr. Preventing deep vein thrombosis in hospital inpatients. BMJ.
2007;335(7611):147-51.

Mistry DA, Chandratreya A, Lee PYF. A Systematic Review on the Use of Aspirin
in the Prevention of Deep Vein Thrombosis in Major Elective Lower Limb
Orthopedic Surgery: An Update from the Past 3 Years. Surg J. 2017;N Y).
2017;3(4):e191-e196:1055 —-0037-1615817.

Mismetti P, Laporte S, Zufferey P, Epinat M, Decousus H, Cucherat M. Prevention
of venous thromboembolism in orthopedic surgery with vitamin K antagonists: a
meta-analysis: Vitamin K antagonists in orthopedic surgery. J Thromb Haemost.
2004;2(7):1058-70.

Falck-Ytter Y, Francis CW, Johanson NA. Prevention of VTE in orthopedic surgery
patients: Antithrombotic Therapy and Prevention of Thrombosis. Chest.
1378;2012;141(2 Suppl): €278S-e325S:11-2404.

Flevas DA, Megaloikonomos PD, Dimopoulos L, Mitsiokapa E, Koulouvaris P,
Mavrogenis AF. Thromboembolism prophylaxis in orthopaedics: an update. EFORT

Open Rev. 2018;3(4):1302 2058-5241 3 170018.

Page 74



Bibliography

67.

68.

69.

70.

71.

72.

73

74

Popuri RK, Vedantham S. The role of thrombolysis in the clinical management of
deep vein thrombosis. Arterioscler Thromb Vasc Biol. 1161;2011;31(3):479-

484:110 213413.

Kesieme E, Kesieme C, Jebbin N, Irekpita E, Dongo A. Deep vein thrombosis: a

clinical review. J Blood Med. 2011;2:59-69.

Agarwala S, Bhagwat A, Modhe J, D DF, Patil S. Incidence of deep vein
thromobosis in Indian patients. A prospective study in 104 patients. Indian J orthop.
2003;37(5).

Bhagwat A S, Wadhani R. Pre and post operative deep venous thromobosis in Indian
patients — efficacy of LMWH as a prophylactic agent. Indian J Orthop 2005;39:55-8
Ashutosh M P, Majmundar D, Rani S. Routine chemoprophylaxis for deep venous
thromobosis in Indian patients: Is it really justified? Indian J Orthop 2007;41:188-
93.

Jang MJ, Bang S-M, Oh D. Incidence of venous thromboembolism in Korea:
from the Health Insurance Review and Assessment Service database: Incidence
of VTE in Korea. J] Thromb Haemost. 2011;9(1):85-91.

Nagi O N, Dhillion M S, Katariya S, Md Mujeeb S. Deep venous thromobosis after
major surgery- evaluation by compression ultrasonography. Indian J Orthop
1999;33:200-203

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.

Page 75



Bibliography

75

76.

Cheng Y-J, Liu Z-H, Yao F-J, Zeng W-T, Zheng D-D, Dong Y-G, et al. Current and
former smoking and risk for venous thromboembolism: a systematic review and
meta-analysis. PLoS Med. 2013;10(9):e1001515.

Darvall KAL, Sam RC, Silverman SH, Bradbury AW, Adam DJ. Obesity and

thrombosis. Eur J Vasc Endovasc Surg. 2007;33(2):223-33.

Page 76



Annexure 1. Ethical Clearance.

ANNEXURE 1
ETHICAL CLEARANCE.

” ".'.;':"-_ e, ACATH Y G I GHRER FEH A TR ARD RESE AR
f# D% :
L JAWAHARLAL NEHRU MEDICAL COLLEGE,

NEHRU MAGAR, BELAGAVE-SMHI0 (KARNATARA-INDILA)
Weteire i powwm jromd inle Phimes §+ 016183 | Ciffloe @ I 72450
Prizzipal 247 TTE]
Faod b 01 (033 — 2HITAE

Ref: MK '.'[II:_l."rH-:.“-:: o | Mpie: J4/1 202019

E-Muil : doanigginme cuio

REGISTRATION NO. BL0119010
P snadent in Cethopasdics,

I M. Medical Collepe
BELAGAYL.

Sigh: Insishotsnal Ethscal Chessante o the study

with reference 1o the abowve, we wish 1o inform vou tha vour proposed research project 1580
=AN OBRSERYATIONAL STUDY TO DETERMINE THE INCIDENCE OF LOWER
LIME DEEP VEIN THROMBOSIS AFTER MAJOR ORTHOPAEDICS SURGERIES™, 15
eihvical and justifiable. The proposed research project has been cleanad by the TNMU Instingtional

Erhies Caminiriese an Heman Sohjscts Reseanch.

L'| "
J ‘41.il_s g :}_‘_.-'"-'-. A
LA =
(Dir. Amita Dalal) {Thr. BnopaAT Bellad)
Mdprmber Secrerary _t-:"ﬂlill'll.ll'
TNBAC Instaudionad Exlice Commities MM Instinaional Efhics Commitiee

an Human Subgecls Besesich, ot Hluman Suhjects Basganch
1M Medicol College, Belagay 5.0 hedical Collepe, Belagav

Page 77



Annexure-II- Consent

ANNEXURE II: INFORMED CONSENT

Mr/Mrs-
You are invited to participate in this study
“AN OBSERVATIONAL STUDY TO DETERMINE THE INCIDENCE OF
LOWER LIMB DEEP VEIN THROMBOSIS AFTER MAJOR
ORTHOPAEDIC SURGERIES”
Principal investigator: REGISTRATION NO. BL0119010.

INTRODUCTION AND PURPOSE:

Deep Vein Thrombosis (DVT) is a common complication in case of lower
limb trauma. It should be diagnosed and treated as early as possible to prevent
complications like chronic pain, varicose veins, ulcers, by which the quality of life
can be affected. Deep vein thrombosis can lead to fatal pulmonary embolism. It is
estimated that 40-50% of untreated DVT patients will develop pulmonary embolism
and about 9-10% will die in one hour. Thus, elucidating the incidence of deep vein
thrombosis is a surrogate marker for pulmonary embolism which is of clinical
importance.

OBJECTIVES:
Primary objectives

1. To determine incidence of lower limb DVT after major orthopaedic surgeries
Secondary objectives

2. To identify risk associations for DVT, such as diabetes, hypertension,

smoking, and obesity.

PROCEDURE:

If you provide consent to be in this study, x rays will be done to diagnose
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fracture pattern, relevant investigations will be done. Pre — operatively color doppler
will be done. Post operatively color doppler will be done on post operative day 5. This
doppler will be done after removal of slabs and dressings. This test will take around
20 mins.

If you decline to participate in study at any time your future health services
will remain unchanged and you will receive standard treatment according to your
illness

VOLUNTARY PARTICIPATION/ WITHDRAWL:

Taking part in this study is voluntary. I may choose not to take part in this
study, or if I decide to take part, I can later change my mind and withdraw from the
study. My decision will not change the present or future health care or other services
that I receive. The investigator or the sponsor may stop my participation in this study.
I will tell of any important new findings that may change my willingness to continue
to take part. If I choose not to take part in the study, I will receive the standard

treatment for patients with my condition.

CONFIDENTIALITY:

All information collected about the you during the course of the study will be
kept confidential to the extent permitted by the law. The code numbers will identify
the subject in this research record. Information from this study may be presented but
your identity will be confidential in any publication.

If any enquiries in the future or in case of study related injury or illness, you may

contact following person:
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Principal investigator:

REGISTRATION NO. BL0119010
PG. Resident,

Department of orthopaedics,

JN Medical College,

Belagavi— 590010

Guide:

DR.

M.S.(ORTHO), MRCS(Ed), MCh(ortho)
Associate professor,
Department of orthopaedics,
JN Medical College,

Belagavi— 590010
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Statement of consent
“I voluntarily agree to take part in this study by signing below. I may withdraw at any
time. I am not giving up any of my legal rights by signing this form. My signature below
indicated that I have read this entire consent form or it has been read to me, and had all

my questions answered. I will be given a copy of this consent form.”

Signature of the Participant or legally authorized representative

Participant’s Name:

Signature:

Name of legally authorized representative: ~ ....................

Signatare:

Witness’s Name:

Signatare:

Investigators Name and Signature: ...

Date and Place:

Page 81



Annexure III — Proforma

ANNEXURE III : PROFORMA

Socio-demographic data

Name:

Age:

Gender:
Occupation:
Smoking status:

Drinking alcohol:

Clinical presentation:

Limb involved

Fracture type

Surgical type

History of deep venous thrombosis

If any history of anticoagulant intake

Yes () No ()
Yes () No ()
Left low limb ()

Right low limb ()

Fractures around hip joint
Fractures of pelvis

Fracture femur shaft
Fractures around knee joint
Fractures of tibia shaft
Fractures of ankle joint
CRIF with nailing

ORIF with plating
Hemiarthroplasty

CRIF with external fixator

ORIF with tension band wiring

Yes ()
No ()

Page 82



Annexure III — Proforma

Medical morbidity:

History of hypertension Yes ()
History of any malignancy Yes ()
History of Diabetes Yes ()
History of Coronary heart disease Yes ()
History of arrhythmia Yes ()
History of Stroke

Body Mass index (kg/m?):

Any other history of chronic illness

Laboratory Investigations:

Haemoglobin levels

Pre-operative color doppler evaluation
Post-operative color doppler evaluation at
Post-operative day 5

D-dimer levels pre operatively
D-dimer levels post operatively
HsCRP levels pre operatively

HsCRP levels post operatively

Total cholesterol levels (mg/dL)
Creatinine levels

Platelet counts

Required x rays

No ()
No ()
No ()
No ()
No ()

Abbreviation- HsCRP Highly specific C reactive protein, BMI — Body mass index

Page 83



Annexure IV. Photographs.

ANNEXURE IV

PHOTOGRAPHS

PHOTOGRAPH 1: DOPPLER USG APPRATUS
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Annexure 1IV. Photographs.

PHOTOGRAPH 2: PRE-OPERATIVE X RAY OF NECK OF FEMUR
FRACTURE

PHOTOGRAPH 3: HEMIARTHROPLASTY OF NECK OF FEMUR
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Annexure IV. Photographs.

PHOTOGRAPH 4: PRE-OPERATIVE X RAY OF SUB-TROCHANTERIC
FRACTURE

PHOTOGRAPH 5: POST-OPERATIVE X RAY OF SUB-TROCHANTERIC
FRACTURE
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Annexure IV. Photographs.

PHOTOGRAPH 6: PRE OPERATIVE X RAY OF TIBIA AND FIBULA
FRACTURE

PHOTOGRAPH 7: POST OPERATIVE X RAY OF TIBIA SHAFT
FRACTURE
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1 28 MALE RIGHT FEMUR SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 988 ng/ml 9.2 119 mg/dl 1.06 365 90 mg/dl NORMAL DOPPLER STUDY 1337 ng/dl 48.4 ABSENT ABSENT <25 ABSENT
2 53 MALE LEFT NECK OF FEMUR FRACTURE HEMIARTHROPLASTY | SUPERFICIAL THROMBOPHLEBITIS 1120 ng/ml 67.9 106 mg/dl 1 247 112 mg/dl NORMAL DOPPLER STUDY 1196 ng/dl 89.8 ABSENT ABSENT <25 ABSENT
3 75 MALE RIGHT IT FRACTURE FEMUR CRIF WITH PFN NORMAL DOPPLER STUDY 1160 ng/ml 11.9 89 mg/dl 1.48 141 153 mg/dl NORMAL DOPPLER STUDY 1194 ng/dl 60 ABSENT ABSENT >25 ABSENT
4 74 FEMALE LEFT IT FRACTURE FEMUR CRIF WITH PFN NORMAL DOPPLER STUDY 781 ng/ml 11.3 141 mg/dl 1.2 287 90 mg/d; NORMAL DOPPLER STUDY 1123ng/dl 62.1 ABSENT ABSENT >25 ABSENT
5 85 FEMALE LEFT IT FRACTURE FEMUR CRIF WITH PFN NORMAL DOPPLER STUDY 844 ng/ml 68.1 119 mg/dl 0.73 264 85 MG/DL DEEP VEIN THROMBOSIS 1216 ng/dl 60.4 ABSENT ABSENT >25 PRESENT
6 62 MALE SUPRACONDYLAR FEMUR FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 450 ng/dl 248.8 108 mg/dl 0.8 341 87 mg/dl VARICOSE VEINS 1053 ng/dl 139.2 ABSENT ABSENT <25 ABSENT
7 68 MALE LEFT IT FRACTURE FEMUR CRIF WITH PFN NORMAL DOPPLER STUDY 1243 ng/DL 71.5 204 mg/dl 0.96 342 94 MG/DL DEEP VEIN THROMBOSIS 1324 ng/dl 149.8 PRESENT PRESENT >25 PRESENT
8 55 FEMALE LEFT FEMUR SHAFT FRACTURE ORIF WITH MIPO NORMAL DOPPLER STUDY 800ng/dl 89 140 mg/dl 0.56 349 90 mg/dl DEEP VEIN THROMBOSIS 1224 ng/dl 89 ABSENT ABSENT >25 ABSENT
9 38 MALE RIGHT TIBIA FRACTURE CRIF WITH EX FIX NORMAL DOPPLER STUDY 456ng/dl 34 127mg/dl 0.8 345 123 mg/dl NORMAL DOPPLER STUDY 1222 ng/dl 98 ABSENT ABSENT <25 ABSENT
10 87 MALE RIGHT NECK OF FEMUR FRACTURE HEMIARTHROPLASTY NORMAL DOPPLER STUDY 1123ng/dl 12.4 106 mg/dl 0.9 234 76 mg/dl NORMAL DOPPLER STUDY 1234 ng/dl 1233 ABSENT ABSENT <25 ABSENT
11 49 FEMALE RIGHT TIBIA SHAFT FRACTURE CRF WITH LRS NORMAL DOPPLER STUDY 877 NG/DL 68 110 mg/dl 1.1 123 90 mg/dl NORMAL DOPPLER STUDY 1234 ng/dl 123.5 ABSENT ABSENT <25 ABSENT
12 24 MALE LEFT TIBIA SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 980 ng/ml 12 109 mg/dl 1 125 70mg/dl NORMAL DOPPLER STUDY 1090ng/dl 129 ABSENT ABSENT <25 ABSENT
13 68 MALE LEFT PATELA FRACRURE TBW NORMAL DOPPLER STUDY 970mg/dl 9.2 119mg/dl 1 365 95mg/dl DEEP VEIN THROMBOSIS 1337ng/dl 48.4 PRESENT PRESENT >25 PRESENT
14 70 MALE RIGHT ANKLE FRACTURE ORIF WITH PLATING NORMAL DOPPLER STUDY 400 ng/dl 60 110MG/DL 1.2 325 90MG/DL NORMAL DOPPLER STUDY 100ng/dl 130 ABSENT ABSENT <25 ABSENT
15 29 MALE RIGHT TIBIA FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUTY 700 ng/dl 11 200ng/dl 1.09 212 120mg/dl NORMAL DOPPLER STUDY 1200ng/dl 120 ABSENT ABSENT <25 ABSENT
16 30 MALE RIGHT NECK OF FEMUR FRACTURE HEMIARTHROPLASTY NORMAL DOPPLER STUDY 400ng/dl 12 112mg/dl 1.03 215 100mg/dl DEEP VEIN THROMBOSIS 1100 ng/dl 120.5 PRESENT PRESENT >25 PRESENT
17 65 MALE LEFT NECK OF FEMUR FRACTURE HEMIARTHROPLASTY NORMAL DOPPLER STUDY 200ng/dl 40 180mg/dl 1.2 340 160mg/dl DEEP VEIN THROMBOSIS 900ng/dl 475 PRESENT PRESENT >25 PRESENT
18 61 MALE RIGHT IT FRACTURE FEMUR CRIF with PFN NORMAL DOPPLER STUDY 530ng/dl 65 160mg/dl 1.07 329 120mg/dl DEEP VEIN THROMBOSIS 766ng/dl 43.6 PRESENT PRESENT >25 PRESENT
19 21 FEMALE LEFT TIBIA SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 121ng/dl 6.5 101MG/DL 0.76 300 90mg/dl NORMAL DOPPLER STUDY 140ng/dl 8.9 ABSENT ABSENT <25 ABSENT

20 58 MALE LEFT SUBTROCHANTERIC FRACTURE CRIF WITH PFN NORMAL DOPPLER STUDY 1370mg/dl 1.5 169mg/dl 0.52 260 100mg/dl DEEP VEIN THROMBOSIS 1273ng/dl 119.5 PRESENT PRESENT >25 PRESENT
21 72 FEMALE | LEFT SUBTROCHANTERIC FRACTURE CRIF WITH PFN NORMAL DOPPLER STUDY 453ng/dl 11.2 93mg/dl 135 284 124mg/dl NORMAL DOPPLER STUDY 1290ng/dl 29.4 ABSENT ABSENT <25 ABSENT
22 35 FEMALE LEFT TIBIA SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 300ng/dl 12 120mg/dl 1 233 122mg/dl NORMAL DOPPLER STUDY 1224ng/dl 435 ABSENT ABSENT <25 ABSENT
23 45 FEMALE LEFT ACETABULAR FRACTURE ORIF WITH PLATE NORMAL DOPPLER STUDY 848ng/dl 350.4 157mg/dl 0.53 290 90mg/dl DEEP VEIN THROMBOSIS 1200NG/DL 40.2 PRESENT ABSENT <25 ABSENT
24 21 MALE LEFT TIBIA SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 961ng/dl 6.5 145mg/dl 0.87 219 90MG/DL NORMAL DOPPLER STUDY 760NG/DL 18.8 PRESENT ABSENT <25 ABSENT
25 58 FEMALE LEFT ANKLE FRACTURE CRIF WITH EX FIX NORMAL DOPPLER STUDY 342ng/dl 2.7 154mg/dl 0.64 285 199mg/dl NORMAL DOPPLER STUDY 549 NG/DL 63.6 ABSENT ABSENT <25 ABSENT
26 60 FEMALE RIGHT IT FRACTURE FEMUR CRIF WITH PFN NORMAL DOPPLER STUDY 1001ng/dl 61.7 122mg/dl 0.9 144 90mg/dl NORMAL DOPPLER STUDY 1499NG/DL 184 ABSENT ABSENT >25 ABSENT
27 28 MALE RIGHT FEMUR SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 500ng/dl 54.7 129mg/dl 0.7 340 100mg/dl NORMAL DOPPLER STUDY 1200ng/dl 148 PRESENT ABSENT >25 ABSENT
28 35 MALE RIGHT SUBTROCHANTERIC FRACTURE CRIF WITH PFN NORMAL DOPPLER STUDY 450 ng/dl 45 129mg/dl 0.8 289 90MG/DL NORMAL DOPPLER STUDY 1256ng/dl 67 PRESENT ABSENT >25 ABSENT
29 66 FEMALE RIGHT NECK OF FEMUR FRACTURE HEMIARTHROPLASTY NORMAL DOPPLER STUDY 745ng/dl 34 123mg/dl 0.87 234 190mg/dl NORMAL DOPPLER STUDY 1238ng/dl 90 ABSENT ABSENT <25 ABSENT
30 33 MALE RIGHT TIBIA SHAFT FRACTURE ORIF WITH PLATE NORMAL DOPPLER STUDY 566ng/dl 45 120mg/dl 0.76 256 80mg/dl NORMAL DOPPLER STUDY 500ng/dl 45 ABSENT ABSENT >25 ABSENT
31 24 MALE RIGHT FEMUR SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 450 ng/dl 12 145mg/dl 0.9 284 100mg/dl NORMAL DOPPLER STUDY 766ng/dl 184 ABSENT ABSENT <25 ABSENT
32 28 FEMALE RIGHT FEMUR SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 1001ng/dl 34 154mg/dl 0.76 219 90mg/dl NORMAL DOPPLER STUDY 140ng/dl 90 ABSENT ABSENT >25 ABSENT
33 65 FEMALE RIGHT SUPRACONDYLAR FEMUR CRIF WITH IMIL NORMAL DOPPLER STUDY 400 ng/dl 61.7 120mg/dl 0.9 256 190mg/dl NORMAL DOPPLER STUDY 766ng/dl 63.6 ABSENT ABSENT <25 ABSENT
34 23 MALE LEFT FEMUR SHAFT FRACTURE ORIF WITH IMIL NORMAL DOPPLER STUDY 400 ng/dl 56 129mg/dl 1.09 245 100mg/dl NORMAL DOPPLER STUDY 766ng/dl 45 ABSENT PRESENT >25 ABSENT
35 28 MALE SUPRACONDYLAR FEMUR FRACTURE ORIF WITH PLATING NORMAL DOPPLER STUDY 745ng/dl 233 120mg/dl 0.7 234 90MG/DL NORMAL DOPPLER STUDY 1337 ng/dl 63.6 ABSENT PRESENT <25 ABSENT
36 65 MALE LEFT TIBIA SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 121ng/dl 65.4 134mg/dl 0.8 235 95mg/dl NORMAL DOPPLER STUDY 1256ng/dl 90 ABSENT PRESENT >25 ABSENT
37 53 FEMALE LEFT IT FRACTURE FEMUR CRIF WITH PFN NORMAL DOPPLER STUDY 961ng/dl 343 154mg/dl 0.7 236 100mg/dl NORMAL DOPPLER STUDY 500ng/dl 8.9 ABSENT ABSENT <25 ABSENT
38 54 MALE RIGHT IT FRACTURE FEMUR CRIF WITH DHS NORMAL DOPPLER STUDY 450 ng/dl 45.6 129mg/dl 0.78 258 100mg/dl NORMAL DOPPLER STUDY 1337 ng/dl 123.3 ABSENT ABSENT >25 ABSENT
39 29 MALE RIGHT TIBIA SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 745ng/dl 21.4 154mg/dl 0.9 246 122mg/dl NORMAL DOPPLER STUDY 766ng/dl 89 ABSENT ABSENT <25 ABSENT
40 61 Male RIGHT IT FRACTURE FEMUR CRIF WITH IMIL NORMAL DOPPLER STUDY 566ng/dl 45.6 101MG/DL 0.67 246 90MG/DL NORMAL DOPPLER STUDY 500ng/dl 43.6 ABSENT ABSENT <25 ABSENT
41 65 FEMALE |RIGHT SUBTROCHANTERIC FRACTURE CRIF WITH PFN NORMAL DOPPLER STUDY 453ng/dl 239 129mg/dl 0.8 257 190mg/dl NORMAL DOPPLER STUDY 1324 ng/dl 29.4 ABSENT ABSENT <25 PRESENT
42 34 MALE LEFT FEMUR SHAFT FRACTURE CRIF WITH IMIL NORMAL DOPPLER STUDY 121ng/dl 2.5 93mg/dl 0.78 256 120mg/dl NORMAL DOPPLER STUDY 1256ng/dl 48.4 PRESENT ABSENT <25 PRESENT
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