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Abstract 

 Background : Patients undergoing surgery with prolonged general 

anesthesia or a period of limited mobility postoperatively, or both, face a high 

risk of thromboembolism. Surgical procedure is considered as the third most 

common risk factor for thromboembolism after old age and obesity. 

 Aim : To assess the value of enoxaparin in prophylaxis of venous 

thromboembolism and possible complications in comparison to Heparin in 

high risk patients undergoing general surgery. 

 Patient and Methods : In the period between March 2003 and May 

2005; 200 patients admitted for different surgical procedures were 

randomized into 2 groups: group A: where standard heparin was used as 

anticoagulant drugs and group B: where enoxaparin was used as prophylactic 

anticoagulant drug, pre and postoperative clinical and laboratory assessment 

was done in addition to Doppler ultrasound for deep lower limbs veins. 

 Results : The age of patients in both groups ranged from 40-82 years 

with a mean preoperative hospitalization of 6.1 days and a mean operative 

duration 95 minutes, all patients were obese with other risk factors. Bleeding 

complications occurred in 30 patients group A and 16 patients in group B, 

deep venous thrombosis occurred in 10 patients ( 5%) , 8 of them were 

asymptomatic (4 in each group) and diagnosed by colour Doppler and 2 

patients in group A were symptomatic and diagnosed clinically. 

Conclusions : Low molecular weight heparin (enoxaparin) is more 

effective and safe than unfractionated heparin, but with higher coasts in 

postoperative deep venous thrombosis prophylaxis. 
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Introduction :  

Venous thromboembolism is an important cause of death and recent 

studies in the United Kingdom found that 9% of patients with deep venous 

thrombosis (DVT) who admitted to general hospital died and 10% of these 

deaths (0.9% of all admissions) were due to pulmonary embolism (Sandler 

and Martin, 1989). 

Patients undergoing surgery with prolonged general anesthesia or a 

period of limited mobility postoperatively, or both, face a high risk of 

thromboembolism. Surgical procedure is considered as the third most 

common risk factor for thromboembolism after old age and obesity with an 

incidence 23% (Anderson and Spencer, 2003). 

However, in most patients with fatal embolism, proceeding non-fatal 

thromboembolism was not recognized by clinicians. Screening for 

asymptomatic thrombosis has been advocated, but is not cost effective in 

most patients. The most efficient way to prevent both fatal and non fatal 

venous thromboembolism is to use routine prophylaxis for risky patients 

(Low et al., 1992). 

Heparin, a naturally occurring oligosaccharide, has been used to treat 

thrombosis since the mid-1930s and more recently it has been extensively 

evaluated in numerous clinical trials as a possible prophylactic treatment for 

deep venous thrombosis and pulmonary embolism in patients undergoing 

surgery, but major hemorrhagic complications were found to be a serious 

problem (Leizorovicz, 1998). 

Thromboprophylaxis using agents such as low molecular weight 

heparin has proved to be safe and effective in reducing the incidence of 

postoperative venous thromboembolism (Bergqvist, 2002). 
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Advantages of low molecular weight heparins over unfractionated 

heparins include a long half life (allowing once daily or twice daily 

subcutaneous dose), high bioavailability and predictable anticoagulant 

(avoiding the need for dose adjustment or laboratory monitoring in most 

patients), and low risk of heparin-induced thrombocytopenia and 

osteoporosis (Eikelboom and Hankey, 2002). 

Aim of the work :  

To assess the value of enoxaparin in prophylaxis of venous 

thromboembolism and possible complications in comparison to Heparin. In 

high risk patient undergoing general surgery. 

Patients and Methods: 

 Two hundred selected patients presented to general surgery department 

in Assiut University Hospital were included in this study between the period 

from March 2003 to May 2005. The study was approved by the local ethics 

committee with written consent of all patients. 

 The criteria of inclusion in the study were : 

Age more than 40 years, Obesity with BMI > 25 Kg/m
2
 and prolonged 

surgery. 

In addition to one risk factor from these. 

 Varicose veins.   Malignant disease  Oestrogen 

therapy 

 Preoperative hospitalization over 5 days. 

 Chronic cardiac disease or bronchitis  previous history of D.V.T 

The exclusion criteria were : 

 History of enoxaparin or heparin hypersensitivity. 
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 Impaired renal function    Haemorrhagic diathesis. 

 Current treatment with anticoagulants     * pregnancy. 

 Recent myocardial or cerebral infarction (<6 months). 

 Our patients were randomized into 2 groups (each group included 100 

patients) : 

 Group A : heparin was used as an anticoagulant in a dose of 5000 

IU/12 hours subcutaneously starting 2 hours before the operation and for 3 

postoperative days. 

 Group B : Enoxparin was used in a dose of 40 mg/day as a single dose 

starting 12 hours before the operation and for 3 postoprative days. 

 Preoperative assessment will be done through full history taking and 

full physical examination, clotting time (normal 2-5 min) – prothrombin time 

and concentration (should be more than 70%) – active partial thromboplastin 

time (normal 28-40 sec) and platelets count (normal 150-450 x 10
3
/ul) 

postoperative assessment through. 

a- Bleeding manifestations, wound haematoma, ecchymosis at injection 

sites and re-exploration. 

b- Meticulous observation for appearance of any manifestations of 

thromboembolism (swelling, calf tenderness, pain, pitting oedema, bluish 

discolouration, Homan’s sign). 

c- Blood samples will be taken 3 hours after enoxaparin or heparin injection 

on the 1
st
 postoperative day for clotting time every 6 hr for 3 days, 

prothrombin time and concentration, active partial thromboplastin time 

and platelets count. 

 Coloured Doppler for both lower limbs was done on the 3 rd post 

operative day if there was no manifestation of thromboembolism. 
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 Follow up till complete mobility or the patients was discharged. 

Results : 

 This study included 200 patients who under went general surgical 

operations, where a prophylactic anticoagulant drugs were given for all of 

them. The age of patients ranged from 40-82 years with a mean of 61 years, 

and 80 of them were males and 120 were females. 

 The duration of operative interference in our study ranged from 40-150 

minutes with a mean of 95 minutes. According to W.H.O. (1998 ) all of our 

patient were obese with BMI more than 25 kg/m
2
. 

 As regard to other risk factors considered for administration of 

prophylactic anticoagulant, ischemic heart disease represent the commonest 

risk factor (28%), other factors are shown in table ( 1 ). 

 Table (2) showed the different indications for surgical interference 

with the majority was biliary surgery 28%. 

 In group (A) clotting time increased more than 8 min in 10 patient 

which required discontinuation of the drug but fortunately non of them 

developed D.V.T., also prothrombin concentration became less then 70% in 

26 patients and active partial thromboplastin time increased in 10 patients 

more than 40 sec. While platelets count was decreased in 4 patients less than 

100 x 10
3
/ul and in two patients decreased less than 50 x 10

3
/ul  table ( 3 )  ,  

In group B. The clotting time did not increase more than 8 minutes in any 

patients while the prothrombin conc. became less than 70% in 16 patients, 

but partial thromboplastin time did not increase more than 40 sec. and no 

reduction in platelets count less than 100 x 10
3
/ul in any patients. Table (3)
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Table (1) : Indications for prophylactic therapy. 

Indication of prophylactic 

therapy 

Group A Group B Total  

No. % No. % No % 

Ischaemic heart disease 

Obesity G II & III 

Chr bronchitis 

Malignancy 

Oestrogen therapy 

Varicose veins 

30 

10 

16 

10 

6 

2 

30% 

10% 

16% 

10% 

6% 

2% 

26 

12 

18 

10 

4 

- 

26% 

12% 

18% 

10% 

4% 

0% 

56 

22 

34 

20 

10 

2 

28% 

11% 

17% 

10% 

5% 

1% 

 

Table (2) : Typesof srugery which required prophylactic therapy. 

Types of surgery 
Group A Group B Total  

No. % No. % No % 

Biliary 

Hernia 

Small intestinal 

Colorectal 

Gastric 

Miscellaneous 

 

26 

24 

12 

10 

8 

20 

 

26% 

24% 

12% 

10% 

8% 

20% 

 

30 

26 

12 

8 

8 

16 

 

30% 

26% 

12% 

8% 

8% 

16% 

 

56 

50 

24 

18 

16 

36 

 

28% 

25% 

12% 

9% 

8% 

18% 

 

Total 100 100% 100 100% 200 100% 

 

  

 Bleeding complication of the used drugs. 

 A forty five patients developed drug complications, 30 of them were in 

group A (30%) where only 15 patients in group B (15%) table (4). 

 

 

 



 - 7 - 

Table (3) : Post operative bleeding profile.                                                                                                      

Bleeding profile 
Group A Group B Total  

No. % No. % No % 

1- Clotting time 

2-5 min 

5-8 min 

> 8 min 

2- Prothrombin conc. 

70-100% 

< 70% 

3- Partial thromboplastin time 

28-40 sec 

> 40 sec 

4- Platelet count 

150 – 50 x 10
3
/ul 

100 – 150 x 10
3
/ul 

50 – 100 x 10
3
/ul 

< 50 x 10
3
/ul 

 

48 

42 

10 

 

74 

26 

 

90 

10 

 

56 

38 

4 

2 

 

48% 

42% 

10% 

 

74% 

26% 

 

90% 

10% 

 

56% 

38% 

4% 

2% 

 

64 

36 

0 

 

84 

16 

 

100 

0 

 

80 

20 

0 

0 

 

64% 

36% 

0% 

 

84% 

16% 

 

100% 

- 

 

80% 

20% 

0 

0 

 

112 

78 

10 

 

156 

42 

 

190 

10 

 

136 

58 

4 

2 

 

56% 

39% 

5% 

 

79% 

21% 

 

95% 

5% 

 

68% 

29% 

2% 

1% 

 

Table (4) : Bleeding complications of the used drugs. 

Types of complications 
Group A Group B Total  

No. % No. % No % 

Wound haematoma 

Ecchymosis at injection site  

Abnormal blood less 

16 

12 

2 

16% 

12% 

2% 

8 

7 

0 

8% 

7% 

0 

24 

19 

2 

12% 

9.5% 

1% 

Total 30 30% 15 15% 45 22.5

% 

Incidence of DVT : 

 In spite of the prophylactic anticoagulant therapy the occurrence of 

DVT represents the efficacy of prophylactic anticoagulant drugs and also the 

potency of colour Doppler in diagnosis of asymptomatic DVT. 
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 In group A : 4 patients developed asymptomatic DVT which were 

diagnosed by colour Doppler while two patients developed symptomatic 

DVT. 

 In group B : 4 patients developed asymptomatic DVT diagnosed by 

colour Doppler and non of these group developed symptomatic DVT. 

Discussion : 

 The prevalence of DVT in the population is unknown as many cases 

without symptoms pass undetected Browse et al. (1988). Deep venous 

thrombosis is a major problem among hospitalized patients. However despite 

its importance, there is a lack of appropriate prophylaxis being instituted, 

(Ahmed et al., 2002). Without prophylaxis, the risk of DVT ranges from 25-

30% in general surgical patients, (Agu et al., 1999).  

 This study included 200 patients who underwent general surgical 

operations at Assiut University Hospital, where prophylactic anticoagulant 

drugs were given for all of them. According to the used anticoagulant drug 

they were randomized into 2 groups : Group A: where heparin was used and 

group B: where enoxaparin was used as a prophylactic anticoagulant. 

 The mean age of our patients included in the study was 61 years where 

the incidence of DVT and pulmonary embolism is higher in the elderly due to 

the greater frequency of risk factors among this age group (El-Kouri et al., 

1999). 

 The duration of surgical interference ranged from 40-150 min. in this 

study with a mean of 95 min, it was 179 min in Bergqvist study (1997) and 

144 min in Nurnohamed work at 1995. This is due to increase incidence of 

malignant diseases who underwent radical operations take longer operative 

duration and had a high tendency for bleeding during and after surgery, but in 
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our study the incidence of malignant diseases was 5% versus 35% in 

Nurmohamed study in 1995. 

 All patients who were included in our study were obese with Body 

Mass index (BMI) more than 25 Kg/m
2
 in both groups, obese individuals had 

higher levels of factor VII and factor IX, also they have a restricted activity in 

addition (Abdollahi et al., 2003). Also, the incidence of DVT increased with 

prolonged pre operative hospitalization period specially when associated with 

immobility (Alloart et al., 1993), the mean preoperative stay in our study was 

6.5 days in both groups. 

 Samama et al. 1988 noticed no difference in active partial 

thromboplastin time (P.T.T.) between 2 groups but in their study in 1996, 

P.T.T. was less prolonged with low molecular weight heparin (LMWH) than 

with standard deparin (S.H.). In our study P.T.T. increased more than 40 sec. 

In 10% in group A and did not increase in any patient of group B, this may be 

due to the insensitivity of P.T.T. in monitoring of anti-coagulant effect of 

LMWH as reported by Ipelal, 2001, the incidence of venous thrombosis 

increased in patients with shortened activated partial thromboplastin times. 

Aboud and Ma (2001). 

 Heparin induced thrombocytopenia is a serious clinical problem which 

makes the use of low molecular weight heparin more convenient. Aburahma 

et al. 1992 in our study , platelets count less than 50 x 10
3
/ul occurred in two 

patients (2%) in group (A). As adverse effects such as thrombocytopenia and 

osteoporosis are more common with unfractionated heparin than with 

LMWHs (Bergqvist, 1996). 

 We used the formation of wound haematoma as an indicator of 

increased bleeding tendency; this is the mildest bleeding complications. Also 

we assessed the abnormal blood loss and ecchymosis at injection sites, other 
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bleeding complications which may occur include, increased blood loss during 

surgery, patients requiring blood transfusion either intraoperatively or post 

operatively, reduction of haemoglobin percent postoperatively, bleeding from 

body orifices and the need for relaporotomy, these are grave complications. 

Samama et al. 1988 reported that the incidence of haematoma was 15% and 

10% in heparin group and LMWH respectively which matched with our 

results of wound haematoma incidence of 16% and 8% in heparin and 

enoxoparin groups respectively, while ecchymosis at injection sites was 12% 

in group A and 8% in group B which similar to Koch et al., 1997 who 

reported injection site haematoma of 11% and 7.5% in heparin group and 

LMWH respectively. 

 The incidence of abnormal blood loss in our study was 2% in group A, 

Mismetti et al., 2001 reported an incidence of 3.2% of major hemorrhage in 

UFH group versus 2.8% in LMWH group. Also Nurmahamed et al., 1995 

recorded a major bleeding complications occurred in 1.5% in LMWH 

patients versus 2.5% in heparin group. This data revealed that bleeding 

complications occur more with heparin than LMWH. 

 The incidence of DVT in our study was 6% in group A and 4% in 

group B. Koch et al., 1997, reported 6.8% in the UFH group and 6% in 

LMWH group, Nurmohamed et al., 1992 reported that the incidence of DVT 

was 6.7% with standard heparin and 5.3% in these received LMWH, the data 

published by Bergqvist et al., 1996 reported that DVT incidence in patients 

receiving general prophylaxis with UFH would have to be 3.6% and for 

LMWH, it was 3.2% Hass and Flosbach (1990) used enoxaparin in the 

prevention of postoperative DVT in general surgery, and DVT occured in 

0.16% of patients . In the studies mentioned before they used impedance 

plethysmography, thermography, the isotopic scanning and venography in the 

diagnosis of DVT while in our study we used the colour Doppler scanning as 



 - 11 - 

it provides anatomic information and segmental hemodynamic data. It also, 

provides visualization of reflux, partially or completely obstructed venous 

segments, colour Doppler U/S is a highly accurate simple, non invasive 

method for detection of femoropopliteal thrombosis. 

 Additional venography is not necessary (Amin et al., 2001) the overall 

sensitivity and specificity for detection of lower limb DVT by colour Doppler 

was 100% and 91.7% respectively (Tan et al., 1995). 

 Pulmonary embolism is a serious event which may further complicate 

the development of deep venous thrombosis. In this study, there was no 

reported cases of pulmonary embolism clinically or by chest X-ray as we did 

not use sophisticated investigations as angiography or perfusion ventilation 

scan. In the study of Mismetti et al. (2001) pulmonary embolism occurred in 

0.125% of patients given LMWH and in 0.4% of patients given UFH. The 

clinical diagnosis of pulmonary embolism was verified by either angiography 

or perfusion ventilation scan. 

Conclusion : 

 The incidence of DVT in patients undergoing surgical procedures is a 

frequent complication, but it is reduced with the use of prophylactic 

anticoagulant, this reduction is more with the use of LMWH than with UFH, 

we found that the bleeding complications were less with the use of LMWH 

(enoxaparin) but with higher costs. The silent cases are frequent also and this 

encourages the wide use of prophylaxis, Also this raises the importance of 

using diagnostic measures for DVT in the form of colour Doppler, laboratory 

clotting profile, also when available isotopic scanning or phlebography and 

do not rely so much on the clinical examination. 
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 امللخص العربى

( متتريب لمسملفىتتل  اسجتتممي  لفلتتيفت ةتت  اسلفتتر  متت  متتمرس 022أجريتته هتتلد اسةرالتت)   تت    
. ةخ تتفا رجتترال  م يتتمه جراايتتت) فممعتته ستتةية   فامتت  ختتتفر  سفمتتتفي  0222إستت  متتميف  0222

ج تتمه لتتمدفرة  اسيميبتت) لمسلتممي  ففتت  فبلتتيمة   ىتتفاويمي إست  مجمتتف في  ش اسمجمف تت)  أ( ىتتم ه 
 2222فاتة  فاته اسج تة ملت  اسيم يت) للتم في  ف  2222مو) مريب ف  ابعة  ليبمر اسةيلمري  م

 فاة  فاه اسج ة مرفي  يفميمي سمة  ثالث) أيم  لية اسيم ي).

متت  فاتته اسج تتة ملتت  02اسمجمف تت)   ( فىتتم ه مموتت) متتريب فتت  ابتتعة  ليبتتمر ادعففملتتلمري   
 مج  فاه اسج ة مر  فااة  يفميمي سمة  ثالث) أيم  لية اسيم ي). 02ف لم ) 20اسيم ي) لت 

إجتتترال ةفل تتتر لتتتمدسفا    تتت  ادفرة   فففتتت  اسفبيتتتي  متتت  ختتتال  اسمالاةتتت) ارم يعيميتتت) فاسميم يتتت) 
مرضتتت  فمفعتتته ستتتةية  ج تتتتمه لمسلتتتممي  متتتعة  ثممعيتتت) فتتت   22اسيميبتتت) لمسلتتتممي    فمتتتم  هعتتتم  
مت  مجمف ت)( فاثعتم  فت  فىخيصتة  إم يعيميتمي  ةت  اسمجمف ت)  أ((  فىخيصة  لمسةفل ر  أرلي) م 

 فاةثه مىمم  عزف ة  ثالثي  مريب لمسمجمف )  أ( فخمل)  ىر مريب لمسمجمف )   (.

 االعففمللمري ( دعه لف ةيلمري  لف اسفز  اسجزو  اسمعخلبفففص  اسةرال) لملفخةا  اس     
لمسةيلمري لمسمبمرع)  فلمر اسفم ل) اسيمسي)ؤخل ة  اال مسي) فمضم لمه عزف م ي ) فسم  يةم  ي)  


