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Abstract
Effective Venous Thrombo-Embolism 

(VTE) prophylaxis is used in less than 50% of 
oncology patients despite its wide availability. 
Low molecular weight heparin (LMWH) as a 
daily injection is an essential tool for effective 
prophylaxis against deep vein thrombosis 
(DVT). Daily outpatient self-injection by the 
patients or their family members is common 
practice. The effectiveness of this measure 
depends on patient compliance. 

Objective: 
The purpose of this study is to determine the 

degree of compliance and the factors that affect 
compliance to the extended out-patient use of 
prophylactic LMWH for 1 month after major 
abdominal/pelvic surgeries in cancer patients at 
King Hussein Cancer Center (KHCC).

Patients and Methodology: 
Following major abdominal/pelvic surgeries, 

data on 160 cancer patients at KHCC from 
January 2007 until July 2012 were collected 

concerning knowledge of DVT and compliance 
with prophylactic self-injections by answering 
a questionnaire. 

Results: 
We have achieved a high compliance rate, 

this was explained by the medical team’s role 
in educating the patients about the risk of VTE 
and the importance of thromboprophylaxis. The 
compliance with self-injections was directly 
associated with younger age, employment and 
higher degree of education.

Conclusion:
The high compliance rate outside clinical 

trials can be achieved through comprehensive 
patient education by a well-qualified medical 
team, clarification of the importance of DVT 
prophylaxis and patients’ support.

Keywords:
Cancer, Pelvic surgeries, Extended 

thromboprophylaxis, Venous thromboembolism, 
Compliance, King Hussein Cancer Center.

Introduction
Major abdominal and pelvic surgery carries 

a high risk of venous thromboembolism (VTE). 
VTE is common among cancer patients and 
become more common after prolonged surgeries 
especially after major abdominal/pelvic 
surgeries(2, 4). The risk of VTE is not evenly 
distributed among cancer patients. VTE risk 
varies by tumor site and extent. (16)

The postoperative risk of VTE in cancer 
patients is about double that in patients without 

cancer (37 vs. 20%) (4), whereas the risk of fatal 
pulmonary embolism is about 4 times higher in 
cancer patients (10). There is a lack of knowledge 
and awareness among cancer patients regarding 
this increased risk of thrombosis (15).

The efficacy of thromboprophylaxis with 
LMWH administered during the in-hospital 
period is well documented, but the optimal 
duration of thromboprophylaxis after surgery 
remains controversial. Some studies suggest 
that patients undergoing major abdominal 
surgery benefit from prolongation of the 
thromboprophylaxis to 1 month after surgery. (14)

Trials and studies showed a variety of 
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prophylactic options, including physical and 
pharmacological methods, which are effective in 
preventing postoperative VTE. The compliance 
rate for different groups has varied among 
patients.

Extended use of LMWH is safe and cost 
effective for preventing VTE, which decreases 
the morbidity and mortality. 

The aim of this article is to test the compliance 
for those patients and find out the factors that 
affect compliance in order to improve self-

injection rate and decrease VTE.

Patients and Methodology
The study included 160 cancer patients at 

KHCC who underwent a major abdominal/
pelvic surgery (excluding orthopedics surgeries) 
from January 2007 until July 2012. They 
were interviewed retrospectively at the end of 
treatment by answering a questionnaire (Table 
1) generated by authors using the patients’ 
native language. Out of 160 patients, 125 (78%) 
answered the questionnaire by direct interview 

Table 1: Demographic Information (the questionnaire translated to English language)
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after discharge. Our patients have never been 
diagnosed with VTE, and they did not require 
bridging therapeutic anticoagulation.

Elastic stockings and below knee intermittent 
compression devices were applied, early 
mobilization after surgery and muscle training 
were encouraged.

The patients were given the choice of self-
injection, use of well-qualified nursing service or 
offered a family/friend to help in administration 
of the drug. Education about the technique was 
done by a physician or a well-qualified nurse. 

Major operation was defined as any open 
or laparoscopic procedure requiring general 
anesthesia lasting at least 45 minutes including; 
Lower Anterior Resection (LAR) in 57 (45.6%) 
and Abdomino-Perineal Resection (APR) 
in 27 (21.6%) for colorectal cancer patients, 
Hysterectomies (radical, total abdominal or 
vaginal) with or without Bilateral Salpingo-
Oophorectomy (BSO) in 37 (29.6%) patients 
for endometrial or breast cancer, radical 
prostatectomy for prostate cancer in 4 patients 
(3.2%).

Compliant patients were defined as those who 
took all the prescribed injections. Patients who 
took all the injections answered “yes” while 
patients missing 1-5 injections answered “no”. 

Table 2: Patients demographic data

Table 3: Questionnaire answers (Yes/No) with percentages

or through phone, 13 out of 160 (8%) were dead 
and 22 out of 160 (14%) were out of country and 
couldn’t be reached.

All patients were instructed to take LMWH 
(Enoxaparin Sodium); Clexane® 40 mg once 
daily (Sanofi Aventis, 174 avenue de France 
75013 Paris, France) for 1 month; 7-10 days 
during in-hospital recovery after the operation 
and additional 3 weeks of thromboprophylaxis 
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Table 4. a) The correlation between the patient previous knowledge of thrombosis and its complications (Q2) and 
the patients’ compliance (Q3) with the level of education b) The correlation between patients’ compliance (Q3) and 
the patient’s age, gender and work status.
(Q2-Did you know about clotting and venous thrombosis before you took those injections? Q3-Did you take all prescribed injections? 
Q5-Did you take the injection by yourself (self-injection)

Table 5. The correlation between the gender and 
the education by the medical team (Q1), pain from 
injections (Q11A)
(Q1-Did anyone from the medical team educate you how to take 
these injections and its benefits? Q11/A-Did you suffer from pain 
while taking the injections?)    

Table 6. The correlation between the job status of 
the patients and the willing to take the injections by 
themselves as well as previous knowledge about VTE.
(Q1-Did anyone from the medical team educate you how to take 
these injections and its benefits? Q2-Did you know about clotting 
and venous thrombosis before you took those injections? Q5-Did 
you take the injection by yourself (self-injection)?)    
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Table 7. a) Shows patients’ preferences to take the injections for the first time (Q5, 6 and 7) and their preferences 
for the second time injection if needed (Q10, 11 and 12). b) It also shows the patients’ preferences to take the 
injections for the first time (Q5, 6 and 7) in relation with thrombotic complications (Q12).
(Q3-Did you take all prescribed injections? Q5-Did you take the injection by yourself (self-injection)? Q6- Did you take the injection 
by a nurse? Q7- Did you take the injection by a family member / friend? Q10-If you need to take injections once again, would you 
take them by a family member / friend? Q11/A-Did you suffer from pain while taking the injections? Q11/B- Did you suffer from any 
hematoma at the injection site during the period you received the injections? Q12-Did you suffer from any thrombotic complications 
(Deep vein thrombosis/Pulmonary Embolism)? )

Previous knowledge means that patient have 
either read or listened to a lecture about clotting 
and venous thrombosis. Hematoma formation 
explained to the patients by any blood collection 
at the site of the injection under the skin.

The data of 125 patients were analyzed using 
SAS version 9.1 (SAS Institute Inc., Cary, NC). 
Descriptive statistics analysis was carried out by 
CHI square test or Fisher Exact test. An ethical 
approval was obtained from the institutional 
review board before commencing the study.

Results
The demographic data of the patients are 

illustrated in Table 2. The data of 59 males and 
66 females were analyzed. During the time when 
the questionnaire was given, the median age was 

52 years, half of them have a college or higher 
degree of education, almost three quarters of 
them unemployed or retired.

The overall compliance rate (Q3) was 
86.4%; 108 out of 125 took all the prescribed 
injections, 82.4% of the patients were educated 
by the medical team about the benefits of  
thromboprophylaxis and the injection technique 
(Q1). 

Thrombotic complications rate (DVT or PE- 
Q12) was 5.6%, while other side effects were pain 
in 28% of the patients (Q11/A) and hematoma in 
12.8% of them (Q11/B). These results are shown 
in Table 3. Previous knowledge of thrombosis 
and its complications (Q2) was found to be 
dependent on the degree of education.
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Table 8: Shows the correlation between the side effects that face the patients (Q 11 A/B) with patients’ preference 
to take the injection for the first time Q (5, 6 and 7).

 (Q5-Did you take the injection by yourself (self-injection)? Q6- Did you take the injection by a nurse? Q7- Did you take the injection 
by a family member / friend? Q11/A-Did you suffer from pain while taking the injections? Q11/B- Did you suffer from any hematoma 
at the injection site during the period you received the injections?) 

Table 9: Correlation between the patients’ preferences for the first time injection with the preferences for the 
second time if needed

Patients prefer to take the injections for the first 
time by a nurse (40%) or by a family member or 
friend (33.6%) as opposed to self administration 
(Table 7). Second injection, if needed, also 
revealed a preference for thromboprophylactic 
injections by a nurse (36.8%) or by a family 
member or friend (33.6%) more than self 
administration as illustrated in Table 6.

The rate of self-injection in the whole the 
sample of patients was 26.4%. The compliance 
of administered LMWH was significantly 
associated with younger age, employment and 
higher degree of education. In addition, it was 
found that higher educated patients prefer to 
self administer the injection by themselves if 
needed for a second time. All these results were 
associated with significant P-value <0.05 

Patients who suffered from thrombotic 
complications were found to be compliant on 
treatment, and the seven patients who were 
not compliant did not develop any thrombotic 
complications; this can be explained by the 
definition of compliance in question number 
three as those seven patients only missed 1-5 
doses of LMWH. The number of thrombotic 
complications that occurred was not associated 
with who administered the injection, or perceived 
side effects as illustrated in Table 7 and 8.

When we correlated the side effects (Q11) 
with the patient’s preferences to take the 
injections (Q5, 6 and 7), we noticed more pain 
when taking the injections by a nurse and more 
hematoma formation when taken by a family 
member/friend as illustrated in Table 8.
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Discussion
Cancer patients are at four to sevenfold 

higher risk of venous thromboembolism (VTE) 
than patients without cancer. Abdominal and 
pelvic surgeries for cancer carries a high risk 
of venous thromboembolism, but the optimal 
duration of postoperative thromboprophylaxis is 
unknown (16). Two randomized clinical trials have 
demonstrated that extending DVT prophylaxis 
from 1 to 4 weeks reduces the incidence of VTE 
(18, 19).

A meta analysis of surgical oncology patients 
found no difference between LMWH and 
unfractionated heparin (UFH) in mortality or 
symptomatic DVT or PE but found a reduction 
in objectively documented DVT, with {Relative 
Risk (RR) 0.72 ; 95% Confidence Interval (CI) 
0.55–0.94} (17). 

The American College of Chest Physicians 
(ACCP) recommends that thromboprophylaxis 
be extended beyond hospitalization to prevent 
VTE in patients who have undergone total 
hip replacement, trauma patients with major 
impaired immobility, selected high-risk general 
surgery patients (including those who have 
undergone major cancer surgery as in our study 
population), and patients who have undergone 
major gynecologic procedures and are at 
particularly high risk of VTE (20). The extended 
thromboprophylaxis against VTE with LMWH 
for 4 weeks has proved to decrease the morbidity 
and mortality in oncological surgery group of 
patients (2, 13, 14).

In cancer patients, LMWH is safe and 
effective in the secondary prevention of VTE and 
more effective than Warfarin. Recent studies, 
reviews and meta-analyses have highlighted 
the advantages on the use of LMWH compared 
with dose-adjusted warfarin for long-term 
secondary thromboprophylaxis in patients with 
VTE, namely, that LMWH may be as effective 
as warfarin and may provide better safety 
outcomes. (20)

The explanation for the higher frequency of 
VTE after oncological surgery is related to the 
patient himself (old age, prolonged immobility, 
concomitant chemotherapy or radiotherapy) 

as well as to the type of operation (prolonged 
procedural time, complexity and magnitude of 
the procedures) (2).

In our study, we chose to test the compliance 
of patients at a specialized cancer center, as 
there is no enough data about the compliance 
outside clinical trials. The overall compliance 
rate in our study (Q4) was 86.4%. The causes 
of noncompliance were: lack of education about 
the importance of thromboprophylaxis by the 
medical staff in the majority of noncompliant 
patient in addition to the side effects faced 
like pain and hematomas in the minority. The 
compliance rate was not adversely affected in 
patients who suffered from side effects. 

It was found that the percentage of females 
who answer Q1 by being trained and educated 
about the importance of VTE prophylaxis was 
less than males with a significant P value as 
illustrated in Table 5. This can be explained by 
social and religious beliefs of females in our 
community, and can be improved by providing 
them with female educators giving more respect 
to their religious beliefs in order to improve 
the compliance and the self-injection rate. In 
addition, the rate of pain as a side effect (Q12A) 
was also found more in females with significant 
P- value, and this is probably due to lack of 
proper training.

The employment status of the patients showed 
a statistically significant difference in terms of 
knowledge about VTE, patients’ response for 
being educated by the medical team and the rate 
of self-injection as shown in Table 6. This has 
shown how important is the job atmosphere for 
patients in expanding their perspectives about 
their health, making them more confident when 
it comes to self administration. 

We encourage self administration as it is safe 
and cost effective, majority of our patients prefer 
to take the injections by a nurse (40%) or by a 
family member/friend (33.6%) more than taking 
the injection themselves (25.6%), this hesitation 
was explained by the unpleasant perception 
related to self-injection, although more pain 
and hematoma were reported after taking the 
injections by a family member/friend. 
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Efforts to educate the patients about VTE and 
its complications will lead to increase compliance, 
taking into consideration the elderly, uneducated 
and unemployed patients. In addition to that, we 
need home care support to improve compliance 
and to assure patients that home administration 
is safe and easy.

Conclusions
We have achieved a high compliance rate 

(86.4%) and a low incidence of thrombotic 
complications for high-risk cancer patients who 
underwent major abdominal/pelvic surgery 
(excluding orthopedics surgeries) and were 
instructed to take an extended low molecular 
weight heparin for 4 weeks post-operatively. 

This high compliance rate can be maintained by 
comprehensive patient education, clarification 
of the importance of thromboprophylaxis and 
patients’ support.

Patient education on self administration 
of heparin will not only increase the rate of 
self-injection but also will decrease the local 
complications of pain and hematoma. This should 
be started as early as day one postoperatively.
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