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Background: Enoxaparin, a low-molecular-weight heparin, is commonly used in critical care to prevent thromboembolic disorders. 

However, this drug has certain side effects such as subcutaneous bruising, which is known to be the most common adverse effect of this 

drug. Objectives of the study were to assess the effect of administration protocol of subcutaneous enoxaparin injection on formation of 

ecchymosis and to find the association between administration protocol of subcutaneous enoxaparin injection on formation of ecchymosis. 

Materials and Methods: A Cross over design was used to compare the two administration modalities of subcutaneous enoxaparin injection 

on formation of ecchymosis. Ethical clearance and formal permission to conduct the study was obtained. A self-designed observation 

checklist was used after validation. Initial injection was administered for durations 10 sec with immediate withdrawal of needle (Control 

intervention) and the next injection was administered for durations of 30 sec with a 10 sec delayed needle withdrawal (Experimental 

intervention) to the same patient after 12 hrs. The size of ecchymosis was measured in cm and was compared after 24 hrs & 48 hrs post 

administration. The collected data was analysed by using descriptive and inferential statistics. 

Results: The comparison of ecchymosis size after 48 hours between two subcutaneous enoxaparin injection administration modalities 

revealed that control intervention resulted in significantly larger ecchymosis sizes compared to experimental intervention. 

Conclusion: From this study, we have concluded that the 30-second injection technique with delayed withdrawal is recommended to 

minimize ecchymosis formation and improve patient comfort. 
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Introduction 
 

Low-molecular-weight heparin (LMWH), derived from unfractionated heparin (UFH), is widely used for preventing thromboembolic 

conditions, especially in acutely ill hospital patients. [1] Nurses play a critical role in administering these drugs correctly, monitoring side 

effects, and ensuring compliance. [2] Reducing patients' discomfort and concerns whenever and wherever possible is an important aim of 

nursing. [8] One common side effect of subcutaneous LMWH, like enoxaparin, is ecchymosis (bruising), with incidences reported as high 

as 88.9%. Although bruising is benign, it can cause discomfort, limit injection sites, and lead to anxiety and non-compliance. [3] The 

healthcare group should manage medication intervention to achieve the primary goal of drug therapy, i.e. maximizing the beneficial effects 

with minimal harm to the patient. The importance of this role of nurses is more prominent when drugs are administered by following the 

proper administration protocols. [4] For example, enoxaparin sodium is injected subcutaneously in many patients admitted to hospitals, 

including those with ischemic heart disease, with the aim of preventing the progression of complications and its administration continues 

until discharge from hospital. [5] The factors affecting the local bruising due to subcutaneous Enoxaparin injection include Injection site, 

administration modality, injection time, and rubbing time after injection. Among them, improper method of removing needle from skin is 

an important reason for subcutaneous bruising.  Proper administration techniques   are   essential  to  minimize  ecchymosis, enhance patient  
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comfort, and improve care standards in clinical settings. [3] 

 

Materials and Methods 
 

A Crossover Randomized Controlled Trial (RCT) was used to 

compare the two administration modalities of subcutaneous 

enoxaparin injection on formation of ecchymosis among 100 patients 

selected by convenient sampling (following the inclusion & exclusion 

criteria) out of 250 patients receiving injection Enoxaparin as a part 

of their treatment protocol in a critical care unit of tertiary care 

hospital during the data collection period. A pilot study was 

conducted to evaluate the feasibility, methods, and potential 

challenges of a research were excluded from the main study. The 

initial Enoxaparin injection was administered for 10 sec durations 

with immediate withdrawal of needle (Control Intervention) and the 

next injection was administered for 30 sec durations with a 10 sec 

delayed needle withdrawal (Experimental Intervention) to the same 

patient after 12 hrs. as shown in Table–1. 

 

Administration Protocol 
 

Injection Enoxaparin was administered at a 90° angle to the lateral 

abdominal area, about 5 cm around the navel, with the duration timed 

using a wristwatch. [3] The initial Enoxaparin injection was 

administered for 10 sec durations with immediate withdrawal of 

needle and the subsequent injections were alternated between sides of 

the abdomen every 12 hours with 30 sec durations with a 10 sec 

delayed needle withdrawal.  

 

The site was marked with a waterproof marker to avoid overlap and 

bruise sizes were measured after 48 hours using transparent paper and 

graph paper.  
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Ethical Considerations and Statement 
 

Ethical clearance and formal permission to conduct the study was 

obtained from the Hospital Administration vide School of Naval 

Medicine, SRC No. 86/2024. Written informed consent was taken 

from the study participants ensuring voluntary participation. 

Purpose of the study was explained to the study participants and 

confidentiality was assured. 

 

Sample size calculation 
 

The sample size was calculated using G*Power software based on 

a two-tailed test. 

 

Sampling Technique: Randomized allocation of patients to 

different intervention sequences. 

 

Sample Size Calculation: Based on power analysis to ensure 

statistical significance.  

 

Data Management and Statistical Analysis  
 

The data were organized, tabulated, analysed, and interpreted using 

descriptive and inferential statistics. The findings were organized 

and presented in two parts with tables and figures. Results were 

computed by using Microsoft Excel 2010 and IBM SPSS 27.0 

version, based on the objectives of the study. 
 

The demographic data was analysed in frequency and percentage. 

Each subscale under section was analysed out of corresponding 

frequency, mean and standard deviation using descriptive statistics. 

The association of demographic variables with observation 

checklist was done using inferential statistics Chi-Square test. 
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Table – 1 Distribution of Control, Study groups and its specifications 
 

  

Groups Control group Study group 

Intervention Subcutaneous Injection of Enoxaparin Subcutaneous Injection of Enoxaparin 

Time period Within 10 sec For 30 sec 

Withdrawal Time Immediate withdrawal of needle 10 Sec delayed withdrawal of needle 

Observation of Ecchymosis 48 hours post Injection 48 hours post Injection 
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Results 
 

The comparison of ecchymosis size after 48 hours between two 

subcutaneous enoxaparin injection administration modalities 

revealed that the 10-second immediate withdrawal protocol resulted 

in significantly larger ecchymosis sizes compared to the 30-second 

with 10-second delay withdrawal protocol. 

 

Figure-1 Multiple bar chart depicting the percentage 

distribution of study participants by the Ecchymosis Size after 

48 Hours of Enoxaparin injection between 10-Second 

administration modality and 30-Second with 10-Second delayed 

withdrawal modality (N=100) 

 

 
 

The above graph illustrates the comparison of ecchymosis size after 

48 hours between two subcutaneous enoxaparin injection 

administration modalities. Among the control arm, majority (53.0%) 

experienced large ecchymosis (more than 2 cm). Additionally, 

35.0% had small ecchymosis (1 to 2 cm), and 12.0% had minimal 

ecchymosis (below 1 cm). Whereas, in experimental arm majority 

(61.0%) had no/ minimal (below 1 cm) ecchymosis, followed by 

22.0% with small ecchymosis (1 to 2 cm) and 17.0% with large 

ecchymosis (more than 2 cm) as shown in Figure–1. 

 

Figure-2  Pie Chart showing the Percentage Distribution 

of the Sample by Dose of Injection Enoxaparin (N=100) 

 

 

The graph shows that 56% of participants received a 60mg dose, 

while 44% received a 40mg dose.  In the control arm, the mean 

ecchymosis size for the 60 mg dose was 2.65 cm, compared to 2.17 

cm for the 40 mg dose and statistically significant with p = 0.035 

(p<0.05).  Similarly, in the experimental arm, the mean ecchymosis 

size for the 60 mg dose was 1.40 cm, compared to 0.89 cm for the 

40 mg dose and statistically significant with p = 0.002 (p<0.05). 

 

Table–2 Comparison of mean betweenn Ecchymosis Size 

by Injection Techniques 

 
Injection 

administration 

protocol 

   n Mean± SD   df p-value 

10-sec with 

immediate 

withdrawal 

 100 2.44 ± 1.22 

 198 <0.001* 
30-sec with 

10-sec delay 

withdrawal 

 100 1.17 ± 0.82 

 

The difference in ecchymosis formation between the two 

techniques was calculated by independent samples t-test which 

indicates statistically highly significant with p<0.001, indicating a 

reduction in ecchymosis size with the 30-second technique. 
 

Discussion 
 

Anticoagulation has proved to be an important treatment modality 

in preventing thrombus formation. Local side effects of heparin 

injection include pain, erythema and ecchymosis. [9] The 

prevalence of complications depends on the injection site, 

technique, and drug absorption. [10] In this study the finding 

suggested that administration of Injection Enoxaparin in 30 sec 

duration with 10 sec delay in withdrawal of needle was effective in 

reducing ecchymosis (2.44±1.22 and 1.17±0.82 Mean and SD 

respectively). The study findings are supported by the Randomized 

controlled trial done by Sommapun Jueakaew et al among 44 

patients with acute deep vein thrombosis. [6] Bruises occurred in 

50.0% and 18.2% of control and study group patients, respectively 

(p = 0.03). Mean bruise size between 48 and 60 h after injection 

was 172.73 ± 372.60 mm2 and 28.18 ± 70.01 mm2 in the control 

group and study group, respectively and significant with p = 0.026. 
 

Senay Uzun Aciksoz et al also studied the Effect of Administration 

Protocol of Subcutaneous Enoxaparin Injection on Formation of 

Ecchymosis. [7] Mean bruise size was 125.3 and 22.0 in the control 

group and study group, respectively. Here both studies found that 

slower injection and delayed needle withdrawal (e.g., 30-second 

injection and 10-second withdrawal delay) led to a significant 

reduction in ecchymosis size compared to faster injection methods. 
  
The rationale in both studies is that slower administration reduces 

tissue trauma and allows for better diffusion of the drug. This 

suggests  that  clinicians  need  to  adopt  a  more  tailored approach  
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when administering subcutaneous anticoagulants, taking both 

technique and patient-specific characteristics into account. 
 

Conclusion 
 

The study contributes valuable insights into the role of injection 

technique, dose of enoxaparin, and patient history in the formation 

of ecchymosis following subcutaneous enoxaparin administration. 

The findings suggest that modifying the administration modality to a 

30-second injection with a 10-second delay can effectively reduce 

the size of ecchymosis, particularly in patients receiving higher 

doses of the drug. These results underscore the importance of 

individualized patient care and the careful consideration of clinical 

and procedural factors to minimize adverse outcomes in patients 

undergoing anticoagulant. Adopting this technique in critical care 

units may help in improving patient comfort and minimize injection 

site ecchymosis. 

 

Limitations of the study 
 

1. Limited Sample Size: The study had a relatively small sample 

size, which can limit the statistical power of the findings. A 

larger sample would enhance the robustness of the results and 

allow for more nuanced analysis of subgroups. 

2. Variability in Injection Sites: Differences in injection sites 

(e.g., abdomen vs. thigh) or variations in the administration 

technique (e.g., angle of injection) not have been accounted 

for, potentially affecting the outcomes. 

3. Duration of the study period was short. 
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