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Learning Objectives

Introduction, Review of literature, Patho-
physiology of venous thromboembolism (VTE)
with cancer and Incidence of VTE in malignancy,
Diagnosis of VTE, Diagnostic value, Clinical
features of VTE, Cancer surgical risk groups,
Caprini Score Model, and Preventive measures.

14.1 Introduction

To tell the truth that relationship between malig-
nancy and thromboembolism has been a well-
established fact but unfortunately
pathophysiology is still not fully -cleared.
Trousseau is the person who reported migratory
thrombophlebitis in gastric cancer patients in
1865 [1]. Since then a large number of evidence
has been identified to showing the relationship
between venous thromboembolism (VTE) and
cancer. Despite significant advancement in the
prevention of VTE, however it remains the most
common preventable cause of hospital death in
surgical patients [2]. It is well-known that Asian
population is genetically quite different from US
and European group. A large number of trails
supports that Asians have low risk for DVT [3].
There is no Indian data from any major cancer
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centre reporting the incidence of post-operative
cancer patients; hence there is no uniform policy
to practice thromboprophylaxis in onco-surgery
patients.

The very few literature available in India only
two RCTs showed very low incidence of DVT
after major abdominal surgeries [4, 5]. A prospec-
tive observational study conducted in 250 patients
at Surgical Oncology Department at IRCH,
AIIMS from 2013 to 2016 showed none of the
patients who underwent complete resection (RO)
for various cancers showed any evidence of VTE
both clinically and radiologically. Post operatively
patients were monitored closely for any signs of
DVT. Bilateral Colour Doppler should be done by
using all modes, on the post op day 7, 28 and ear-
lier if VTE is suspected clinically. But without any
doubt VTE is the captain of post-surgical death
worldwide. Effective and newer prophylactic
methods are now available for high-risks patients
[6, 7] and different evidence based guidelines
have been showing the way of preventing VTE [8,
9]. But most audits demonstrated that appropriate
thromboprophylaxis is not being offered to large
number of cancer surgical patients [10, 11].

14.2 Review of Literature
The complications of deep vein thrombosis

(DVT), pulmonary embolism (PE), i.e. VTE and
the post-thrombotic syndrome are important not
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only as the most common preventable cause of
post-operative death in hospital but also impor-
tant cause for long-term morbidity [12]. Proper
understanding of underlying epidemiology,
pathophysiology, and natural history of VTE is
important in guiding appropriate prophylaxis for
cancer surgery patients. National Comprehensive
Cancer Network (NCCN) guidelines divided
venous thromboembolism (VTE) broadly into
deep vein thrombosis (DVT), pulmonary embo-
lism (PE), superficial vein thrombosis (SVT),
and thrombosis in other vascular territories (por-
tal vein, mesenteric vein, inferior vena cava, and
superior vena cava) [13].

A thrombus is a semisolid mass formed from
the components of fibrin and red blood cells with
a variable platelet and leukocyte component. A
clot is nothing but blood which has coagulated
in vitro (i.e. in a test tube). A DVT is a thrombus,
which has formed in the deep veins beneath the
deep fascia of the lower limb. Thrombus within
the pelvic or abdominal veins that carry blood
from the legs is also commonly classified as
“deep vein thrombosis” and some would include
thrombus in the communicating veins of the
lower limb within the definition [12].

14.3 Pathophysiology of DVT

Over a period of time it has been realized that the
formation of DVT is multifactorial, with compo-
nents of Virchow’s triad as depicted below.
Virchow’s triad is well-known for this regard.
It consists of (i) Stasis—abnormalities in blood
flow such as immobilization, obesity, pregnancy,
malignancies, paralysed patients (ii) Vessel wall
injury—vascular endothelial injury due to sur-
gery or venepuncture, hypertension, atheroscle-
rosis, chronic inflammation, infection, etc., and
(iii) Hypercoagulability—post-operative period,
malignancies,pregnancy, etc.

14.4 Pathophysiology of VTE
and Cancer

Various studies suggest the prothrombotic path-
ways of cancer molecular biology [14].

The thrombus formation in cancer is involving
of multiple complicated pathways [15].

The association between cancer and thrombo-
sis is well-known but pathophysiology remains
poorly understood. Trousseau was first to recog-
nize the association between thrombosis and
malignancy and later his work was supported by
Sack [14]. The genesis of thrombosis in onco-
surgery is critical and reflects of multiple path-
ways including activation of procoagulants,
inhibition of anticoagulant or fibrinolytic path-
ways and cytokine release [15].

14.5 Cell-Cell Interactions
and Procoagulants

It is known that cancer cells express important
factors for platelet adhesion. Studies have shown
that tumour cells express glycoprotein Ib and gly-
coprotein IIb/Illa (GP IIb/Illa), which are key
platelet adhesions molecules likewise, cancer has
been associated with high levels of von
Willebrand factor. Platelet adhesion to tumour
cells via GP IIb/IIIa could play a key function in
tumour spread. The main pathway for activation
of the coagulation involves exposure of the tissue
factor (TF) and endothelium. TF subsequently
activates coagulation factor VIla, which leads to
conversion of prothrombin to thrombin.

It has been defined that tumour cells not only
express TF, but also express normal cells, such
as vascular endothelial cells, monocyte, and
macrophages. Tumour cells also express a cyste-
ine protease, cancer procoagulants that directly
split factor X to Xa. Studies that used enzyme
linked immunoabsorbent assay have shown
increased cancer procoagulants levels in 81% of
malignant patients. Accordingly, cancer proco-
agulant has been identified as a potential tumour
marker.

Adhesions of platelet to tumour cells play an
important role in tumour spreading. The main
pathway for activation of coagulation pathway
involves exposure of sub-endothelium and tissue
factor (TF). Ultimately VIla activated by this tis-
sue factor which is responsible for the conversion
of prothrombin to thrombin. Normal cells also
can express TF. Tumour cells also express cancer
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procoagulants, cysteine protease which directly
convert factor X to Xa (34,35). As per the litera-
ture around 81% of malignant patients having
increased level of procoagulant in their blood and
thus procoagulants have been acting as tumour
markers.

14.6 Fibrinolysis

Fibrinolytic pathway playing the most important
part in maintaining hemostatic balance. Tissue
plasminogen activities and urokinase type plas-
minogen (UPA) activities converting plasmino-
gen to plasmin. High levels of UPA (Urokinase
type Plasminogen Activities) and its correspond-
ing receptors (UPAR) and PAI are associated
with malignancies. When the normal coagulation
fibrinolytic balance in malignancy are affeted,
bleeding in leukaemia patients and VTE episode
occur in solid organ tumours.

14.7 Cytokines and Angiogenesis

The role of cytokines in tumour genesis is well-
known. It is also established, angiogenesis plays
very important role in tumour growth. These
cytokines predispose to develop thrombosis.

VEGF, TNFa, IL, all stimulate the expression
of tissue factor on vascular endothelium leading
to formation of thrombosis. Both TNFa and IL,
down regulate the expression of thrombomodu-
lin. The thrombin and thrombomodulin com-
plexes lead to activation of protein c, a strong
anticoagulation!

Thus both the upregulation and downregula-
tion of tissue factor produce a prothrombotic
effect. On the other hand, IL; and TNFa produce
PAI by stimulating vascular endothelium, thereby
there is increase propensity to form the clots.

Incidence of VTE
in Malignancy

14.8

To tell the truth true incidence of VTE in cancer
patients is not well understood still.

Silvertein et al. estimated a yearly incidence
of VTE of 117 per 100,000 population but as far
as cancer patients are concerned VTE rate
increased 1 in 200 per year. It is more than 4 folds
compared to non malignant patients [16]. Stein
et al. showed that incidence of VTE is doubled in
cancer patient (2% versus 1%) [17].

A study in Netherlands of 66,329 patients
showed the cumulative incidence of DVT is 12.3
per 1000 population in initial 6 months [18].

Certain tumours like haematological and met-
astatic diseases are more prone to develop VTE
[19]. Mucin producing cancers like ovarian carci-
noma, colorectal cancers, and lung cancers are
likely to be associated with VTE than other solid
tumours [15].

Levitan et al. reported systematically the inci-
dence of VTE with different cancers, e.g.—
Ovarian ca (12 per 1000 patients), lymphoma
(9.8 per 1000), pancreatic ca (11 per 1000 pts),
brain tumour (11.7 per 1000 patients). They
described lowest rates of VTE in Ca breast (2.2
per 1000 pts), Ca bladder (2.2 per 1000 pts), and
in head and neck malignancy (1.6 per 1000 pts).

14.9 Diagnosis of DVT

Only 25% of patients of DVT present with com-
patible symptoms. Maximum patients may have
minimal or atypical symptoms and clinical
features.

Harmon’s test itself 30% sensitive only. So, a
proper clinical assessment, history of varieties of
risk factors, and sensitive diagnostic tests may
confirm the diagnosis of DVT.

14.9.1 Symptoms

The symptoms that are commonly produced by
deep vein thrombosis are pain, swelling, and a
faint red blue discoloration of the skin. Profound
cyanotic  discoloration (phlegmasia cerulea
dolens), or pallor (phlegmasia alba dolens) and
frank venous gangrene are much less common.
The more proximal and occlusive thrombus leads
to more marked symptoms and physical signs.
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Deep vein thrombosis may also present as pyrexia
of unknown origin or with the symptoms of pul-
monary embolism without any leg symptoms.

14.9.2 Signs

The physical signs of a deep vein thrombosis
may be as ephemeral as the symptoms, and often
there are none. Diagnostic values of clinical fea-
tures have been summarized in Table 14.1 and
show that the clinical evaluation may imply the
need for further evaluation but cannot, by itself,
be relied on to confirm or exclude the diagnosis
of DVT.

14.10 Diagnostic Value of Clinical

Features of VTE
Clinical feature Sensitivity (%) | Specificity (%)
Calf pain 66-91 3-87
Calf tenderness 56-82 26-74
Homans’ sign 13-48 39-84
Swelling of calf or 35-97 8-88

leg

Table 14.1 Wells clinical probability score

Clinical features Score

Active malignancy (on treatment, < six months,
or on palliative care)

Paralysis, paresis, or recent plaster
immobilization of the lower limbs

Recently bedridden more than three days or
major surgery <12 weeks need general or
regional anaesthesia

Localized tenderness along the deep venous
system

Swelling of entire lower limb -2
Leg swelling >3 cm compared to contralateral
side (measured 10 cm below the tibial
tuberosity)

Pitting oedema of involving symptomatic leg
Collateral superficial veins (non-varicose)
Previous H/O DVT

Alternative diagnosis likely as DVT

— e e e b e e

14.11 Wells Clinical Probability
Score (Table 14.1)

This is a scoring method that categorizes patients
into high, intermediate, and low risk of DVT
according to numerous defined criteria (outlined
below). A score of >3 indicates high probability
of DVT, 1 or 2 a moderate probability, and < 0
indicates low probability.

Diagnostic Tests for DVT

1. Non-invasive diagnostic tests include Duplex
Ultrasound, Impedance Plethysmography, CT
venography, MRI/MR venography.

2. Invasive diagnostic tests:
venography.

3. Fibrinogen uptake test.

Contrast

14.12 Biomarkers for the Diagnosis
of Deep Vein Thrombosis

Gold standard for DVT diagnosis is compression
ultrasound. Biomarkers and making a serological
diagnosis are desirable. D-dimer, a highly sensi-
tive biomarker, is very useful to exclude VTE. But
it lacks of specificity.

The upcoming plasma biomarkers in the diag-
nosis of VTE are selectins, microparticles, IL 10,
and other inflammatory markers. These inflam-
matory markers may also predict recurrence rate,
thrombi which resolve spontaneously, and deter-
mine the therapy either standard anticoagulation
or aggressive therapies.

14.13 Risk Factors for DVT

DVT occurring in the setting of a known risk factor

is defined as secondary, whereas that occurring in

the absence of risk factors is defined as primary or

idiopathic. Risk factors can be further classified

into acquired or congenital risk factors. (Table 14.2).
Cancer Surgical risk groups are:

Increasing age.

Past history of VTE.

Family h/o VTE.

H/o inherited or acquired hyper coagulable
State.

5. Obese patient.

A
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6. History of Chemotherapy 6.5 fold, Presence
of mucin secreting cancer like ovary, colorec-
tal, lung other like brain, pancreatic ca, pelvic
malignancies 3-5 fold.

Table 14.2 Acquired and congenital risk factors for
DVT

Acquired risk factors for DVT

Acute spinal cord injury laparoscopic surgery
Age major surgery

Central venous access malignancy

Congestive heart failure minor surgery

Elective major lower extremity arthroplasty multiple
trauma

Heparin-induced thrombocytopenia myocardial
infarction

Hip, pelvic, or proximal femur fracture obesity
History of DVT or PE Oral contraceptives
Hormone replacement therapy pregnancy
Homocysteinemia Sepsis

Immobilizing plaster casts stroke

Inflammatory bowel disease patient confined to bed
0.72h

Varicose veins

Congenital risk factors for DVT
Antiphospholipid antibody syndrome
Hyperviscosity syndromes

Antithrombin III deficiency

Lupus anticoagulant

Disorders of plasminogen and plasmin activation
Myeloproliferative disorders

Dysfibrinogenemia

Protein C deficiency

Homocysteinemia

Protein S deficiency

Prothrombin 20210A allele

7. More co-morbidities (like heart disease, infec-
tion, sepsis, chronic inflammatory disease,
recent stroke, etc., more prone to develop
VTE).

The risk of developing post-operative VTE
also depends upon degree of invasiveness type
and duration of surgery, Anaesthesia and require-
ment for immobilization [20]. As per world liter-
ature, in the absence of appropriate prophylaxis
incidence of asymptomatic DVT is widely varied
from 10-80% and total pulmonary embolism is
0.1 to 0.8 percent after effective general surgery
[21]. In high-risk patient with Caprini score 5 or
more and undergoing abdomino-pelvic surgery
without prophylaxis, chance of VTE is approxi-
mately 6%.

14.14 Caprini Risk Scoring Method
for the Risk Assessment
(Table 14.3)

The Caprini score is calculated by adding the
scores of all risk factors. The Caprini score is cal-
culated in the following method:

¢ Score 0-1: Low risk.

¢ Score 2: Moderate.

e Score 3—4: High risk.

e Score > 5: Highest risk.

Table 14.3 Caprini score model. The different scores for the factors included in the Caprini score depicted in this table

Five points Three points

Two points

One point

* Stroke (previous
month)

¢ Fracture of the hip,
pelvis, or leg

* Age> 75 yrs.Previous H/O
VTE

* Positive F/H/O VTE

* Prothrombin A

¢ Elective hip ¢ Factor V Leiden
replacement * Lupus anticoagulants
surgery * Anticardiolipin antibodies
* Recent spinal cord | « Increased homocysteine in
injury (in the the blood
previous month) * HIT

* Other congenital or
acquired thrombophilia

* Age: 61-74 yrs.

* THR surgery

 Lap surgery lasting
>45 min

* General surgery
lasting >45 min

* Malignancy

* Plaster cast

* Bedridden for
>72 h

« Central venous
catheter

* Age 41-60 yrs.

* BMI > 25 kg/m?

* Minor procedures

* Oedema in the lower limb

* Varicose veins

* Pregnancy

* Post-partum

* OCP

* HRT

* Unexplained or recurrent abortion

* Recent H/O Sepsis

* H/O pneumonia in previous month

* Abnormal PFT

* Acute MI

* Congestive heart failure (in the
previous month)

* IBD

¢ Score 0—1: Low risk, Score 2: Moderate, Score 3—4:

High risk, Score > 5: Highest risk
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14.15 Preventive Measures of VTE

There are two standard approaches to prevent
VTE and PE.

Preventive measures of VTE:

There are two standard approaches to prevent VTE and PE.

1. Primary Prophylaxis

l

Drugs

2. Secondary Prevention

|

Subclinical VTE

v

l

Physical methods

Screening with objective tests

(USG/ Colour Dropler Contrast Venography/ MRI Venography)

|

If any appropriate measures

Primary prophylaxis is a preferred method as
it is safe, effective, and no need or limited need
for laboratory monitoring.

And the secondary prevention is advised for
patients in whom primary prophylaxis is either
contraindicated or ineffective.

14.16 Primary Prophylaxis

1. Early and frequent ambulation for all patients,
maintenance of hydration, and prevention of
sepsis.

2. Mechanical methods are preferred in low-risk
group (Caprini score 1 to 2) and patients with a
contraindication to pharmacologic prophylaxis.

3. Pharmacologic prophylaxis is preferred in
surgical patients at moderate- and high-risk
patients (Caprini score > 3).

4. Combined pharmacologic and mechanical
methods (usually intermittent pneumatic com-

pression) are considered for very high-risk
patients (Caprini score > 5).

Pharmacologic Agents for VTE Preven-
tion Various drugs are now available for VTE
prevention, including unfractionated heparin,
the LMW heparins, fondaparinux, the vitamin
K antagonists, and the newer antithrombotic
agents rivaroxaban, dabigatran, and apixaban.
These will be discussed below. When available,
meta-analyses of the comparative effectiveness
among these various agents will also be
discussed.

Pharmacological agents usually used:

1. UFH: LMW (Low Molecular Weight) hepa-
rins, Daltaparin and Fondaparinux, are pre-
ferred than UFH. UFH is safe in renal function
derangement and cost is Rs 100-150/dose
(5000 1U).
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(a) Daltaparin (Fragmin) in moderate- to high-
risk cancer patients—2500 IU subcutane-
ously 1-2 hr. before surgery followed by
2500 IU 8-12 h later and then.

Once daily post-operative dose of 5000 [U
subcutaneously for 5-10 days or till the time
of discharge depending upon the risk score.
Contraindication: Renal insufficiency.

Coagulation profiles like PT and APTT
are relatively insensitive measures of
Daltaparin, therefore, unsuitable for moni-
toring the anticoagulant effect. Creatinine
clearance should be monitored and the cost
for single dose (5000 IU) is Rs 400—600/— in
Indian currency.

(b) Fondaparinux: Prophylactic dose 2.5 mg s/c
to be started 68 h after surgery. Once daily
for 5-10 days or till discharge of the patient.
Cost Rs 1050-1300/dose (2.5 mg s/c).

(c) Enoxparin: 30—40 mg s/c once daily starting
12 h after surgery. Next time Low dose
unfractionated Heparin (UFH) is used where
LMW is contraindicated, i.e. in renal insuf-
ficiency and where cost is an issue. Cost
175-250/dose (40 mg).

Thrombocytopenia
routinely.

to be monitored

Table 14.4 Comparison

(d) Warferin may be advised as an alternative to
LMWH and UFH when delayed prophylaxis
is planned.

14.17 Comparison among all Type
of Heparins (Table 14.3)

Comparison of Agents To compare the agents
across studies of hip or knee surgery have been
difficult, since the drugs under investigation and
the dosing schedules have varied between trials.
Even in the similar clinical trial there can be con-
siderable variability. In addition, bleeding rates
have varied across the trails, at least in part because
different definitions for bleeding have been used.

A number of randomized trials have compared
LMW heparin with UFH, warfarin or acenocou-
marol, or fondaparinux in patients undergoing
total hip replacement (THR), and to a lesser
extent total knee replacement (TKR). A meta-
analysis compared vitamin K antagonists versus
LMW heparin for the prevention of VTE in
orthopaedic surgery revealed that the vitamin K
antagonists are less effective than LMW heparin,
without any remarkable difference in bleeding
risk (Table 14.4).

Warfarin Heparin: UFH Heparin: Low molecular weight heparin
Limitations: Mechanism of action— Compared with UFH, LMWHs have more
Dosing difficult Pentasaccharide sequence predictable pharmacokinetics and greater

Slow onset (the anticoagulant
effect may not reach its peak
until after 72-96 h)

Slow clearance

(Duration of action,

25 days).

Recent guidelines
recommend effectiveness of
therapy titrated to a target
INR 2 -3—Requires frequent
blood sampling

Cost:

Vol. 1 mg (10 tabs)—Rs. 95
Vol. 2 mg (10 tabs)—Rs. 115
Vol. 5 mg (10 tabs)—Rs. 200

binding to antithrombin
which enhances its ability to
inhibit both thrombin and
factor Xa

Route—S.c or Iv
Antidote—Protamine
sulphate
Complication—HIT

Cost: Rs. 100-150/dose
(5000 TU)

bioavailability.

Weight adjusted dose once or twice daily
Recommended for:

Thromboprophylaxis in moderate- and high-risk
surgical patients,

For post-discharge thromboprophylaxis in
high-risk surgical patients

Initial short- term treatment of DVT in general
population

First three to six months for long-term treatment
of DVT and cancer

Cost:

Daltaparin cost Rs 400-600/dose (5000 IU)
Fondaparinox Rs1050-1300/dose (2.5 mg)
Enoxaparin cost 175-250/dose (40 mg)
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In general, LMW heparin has been shown to
be superior to UFH or warfarin, but inferior to
fondaparinux in terms of efficacy, with similar
bleeding rates in patients undergoing THR OR
TKR surgeries.

The use of LMW heparin enoxaparin differs
between regions. Thus:

e In North America, enoxaparin at a dose of
30 mg twice daily started after 12 to 24 h after
surgery.

e In Europe, enoxaparin at a dose of 40 mg is
started 12 h after surgery and is then given
once daily.

e Other LMW heparin preparations have usu-
ally been given in a once daily dose, started
after surgical procedure.

A meta-analysis in patients underwent sur-
gery for cancer concluded that there was no dif-
ference between LMWH and UFH in terms of
efficacy, DVT location, or  bleeding
complications.

A Cochrane review of the use of LMW hepa-
rin to prevent VTE in surgical patients with lower
immobilization concluded that LMW heparin in
outpatients effectively reduced the VTE inci-
dence. A further meta-analysis reviewed the use
of intermittent pneumatic compression (IPC)
with or without pharmacologic prophylaxis. It
was shown that, compared with IPC alone, com-
bined prophylactic methods reduced the VTE
incidence.

In neurosurgical procedures, LMW heparin
was shown to be effective then IPC. In major
trauma management, LMW heparin was effective
than UFH in the prevention of DVTs.

Timing of Prophylaxis Recommended either
before or immediately after surgical procedure
and continued until the patient is mobile.

In moderate- and high-risk patients LMWH
started either 12 h before surgery or 18 to 24 h
after surgery.

The term extended prophylaxis is used by
ACCP & NCCN and ASCO—for a very high-
risk patients (Caprini score > 5) where prophy-
laxis may be extended 10-35 days. It is
recommended for a period of four weeks.

Other drugs used are—direct thrombin & Xa
inhibitor, Rivaroxaban, DabigationXilate,
Apixaban, Endoxaban, etc.

Mechanical Methods
1. Intermittent pneumatic compression (IPC)—
It enhances blood flow in the deep veins in the
leg, thereby preventing venous stasis.
It reduces plasminogen activator inhibitor-
1 (PAI-1) thereby increasing endogenous
fibrinolytic activity [22].

Among all mechanical devices, efficacy of
IPC appears best [23].

2. A graded compression stocking (GCS)—GCS
when combined with other prophylactic
modalities appears to improve rate of DVT
prevention.

3. Venous foot pump (VFP)—Like GCS, it is

used combined with other prophylactic
methods.
Inferior vena cava (IVC) filters: In general
IVC filters should be avoided as primary pro-
phylaxis. The indication for filter placement
as a therapy for DVT. (Figs. 14.1 and 14.2).

14.18 Summary
and Recommendations

Every hospital may develop a formal strategy for
the prevention of VTE for their surgical patients.
Strategies should be developed with proper
thromboprophylaxis recommendations, includ-
ing authorized order sets, periodic audit, follow-
up with feedback.

The article “Prevention of  venous
Thromboembolism” ACCP evidenced based
clinical practice guidelines (eighth Edition) is a
recommended guideline for the prevention of
VTE which may be useful in formulating these
policies [8].

Number of attempt has been made to develop
risk assessment models for VTE in individual
patients. At this time, none of the risk stratifica-
tion models has been validated in prospective
trials, although this subject is under active
study.
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Fig. 14.2 DVT pump used intra operatively in Post-
operative period in ICU

In patients with additional risk factors (e.g.
previous H/O VTE, advanced age particularly
>75 years, active cancer or a history of cancer, a
more extensive surgical procedure) consideration
should be given to more aggressive prophylaxis
in the form of increased intensity or duration of a
pharmacologic agent, or the addition of intermit-
tent pneumatic compression (IPC) [8].

In patients from specific ethnic groups in
which the incidence of post-surgical venous
thromboembolism is low (e.g. Asian popula-
tions), consideration may be given to less aggres-
sive prophylaxis.

Assignment of surgical risk groups: The risk
of post-operative VTE depends upon the surgical
procedure (e.g. type and duration of anaesthesia
and surgery, requirement for post-operative
immobilization), as well as patient-related fac-
tors (e.g. increasing age, prior VTE, presence of
cancer or obesity, presence of an inherited or
acquired hypercoagulable state). Patients have
been generally divided into low-, moderate-, and
high-risk categories.

Low-risk general and abdominal-pelvic sur-
gery: For low-risk surgery (Caprini score 1 to 2) the
use of mechanical prophylaxis is preferred, over no
prophylaxis or prophylactic anticoagulation.

Moderate-risk general and abdominal-pelvic
surgeries: For moderate-risk general and
abdominal-pelvic surgery (Caprini score 3 to 4)
the recommend method is the use of prophylactic
anticoagulation over no prophylaxis.

High-risk general and abdominal-pelvic sur-
gery: For high-risk general and oncologic
abdominal-pelvic surgery (Caprini score 5 or
more) the use of prophylactic anticoagulation is
recommended. Reasonable choices include
LMW heparin, UFH in renal insufficiency, or
Fondaparinux.

Length of treatment. For moderate-risk
patients undergoing major general and
abdominal-pelvic surgeries, the recommendation
is that continue thromboprophylaxis until hospi-
tal discharge, rather than for a shorter or longer
period.

14.19 Timing of Regional
Anaesthesia/Analgesia:
(Cork University Hospital,
Version 1 Guideline 2015)

UFC (subcutaneous)

e Should wait minimum four hours after a dose
prior to block or catheter removal.

e Should wait minimum one hour prior to dos-
ing after procedure (catheter insertion or
withdrawal).
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UFH (intravenous)

e Infusion should be stopped 2-4 h prior to
block.

e Start infusion > one hr. after block.

* Remove epidural catheter not before 2-4 h
after discontinuation of infusion.

LMWH

e Should wait minimum twelve hours after a
prophylaxis dose before block.

e Should wait minimum 24 h after a therapeutic
dose before block.

e Should wait minimum ten hours after dose
before removing catheter.

e After catheter removal wait 2—4 h before next
dose.

Conclusion For selected high-risk general and
abdominal-pelvic surgery patients, the sugges-
tion that continuing thromboprophylaxis after
hospitalization with LMW heparin for up to
4 weeks be considered, minimum till the patient
discharges from the hospital and ask the patient
to keep on moving at home, not to be at bed
always.

Further trails involving various regional can-
cer centres with huge sample size may provide
further epidemiological data related to VTE in
onco-surgery patients. So continue efforts to be
made to find the most effective and safest method
to prevent and manage VTE.
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