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Abstract

Background: Abdominal solid organ (splenic, renal and hepatic) injuries 
are the most common injury patterns in patients with blunt trauma. Non-
operative management (NOM) is the current standard of care for managing 
hemodynamically stable patients with blunt visceral injuries. Management of 
such patients is challenging due to the fear of failure of NOM and reluctance 
to start Venous Thromboembolism (VTE) prophylaxis early in the course of 
management. 

Objective: To determine the ideal timing of thromboprophylaxis initiation 
and its effects on NOM of patients with blunt visceral trauma.

Materials and Methods: We searched Pubmed, CINAHL and Cochrane 
databases from January 2001- July 2017.

•	 Inclusion	Criteria:	Studies	conducted	on	adult	patients	(age	>	18	years)	
with blunt abdominal visceral injury (hepatic, splenic and/orrenal) managed non-
operatively who received thromboprophylaxis with timing of initiation mentioned.

•	 Exclusion	Criteria:	Studies	reported	in	languages	other	than	English	
and Unpublished literature.

Data was collected by two independent reviewers. In case of discrepancy, a 
third reviewer was involved. 

Results: From the available literature thromboprophylaxis has not shown 
to	 increase	 failure	of	NOM	when	given	within	48	hours.	However	 it	was	also	
observed that delay in initiation of thromboembolic prophylaxis can potentially 
lead to increased thromboembolic complications.

Conclusion: We recommend that venous thromboprophylaxis should be 
started	within	 48	hours	post	 admission	 in	 trauma	patients	with	 blunt	 visceral	
injuries. 

Keywords: Systematic review; Thromboprophylaxis; Non-operative 
management (NOM); Visceral injuries; Blunt trauma

initiation of venous thromboembolic prophylaxis to reduce the 
incidence of thromboembolic complications in patients with 
multisystem trauma [7]. This has also been supported by the Eastern 
Association for Surgery of Trauma for solid visceral injury [8]. 
Managing these patients is quite a challenge. The fear of failure of 
non-operative management which can have dreadful consequences 
due to hemorrhage, has on many instances resulted in withholding 
early thromboprophylaxis. This failure of NOM may require 
multiple blood transfusions and interventions in the form of angio-
embolization and surgery. On the other hand withholding early 
initiation of thromboprophylaxis can lead to thromboembolic 
complications. In trauma patients there is Level I evidence to 
support initiation of DVT prophylaxis with low molecular weight 
Heparin as soon as resuscitation is completed and the bleeding risk 
is acceptable [1]. However, the ideal timing of thrombo-prophylaxis 

Introduction
Blunt traumatic injuries account for more than 80% of all trauma-

related hospital admissions. Abdominal solid organs (i.e. splenic, 
renal and hepatic) injuries are the most common injury patterns in 
patients with blunt trauma [1]. Non-operative management (NOM) 
is the current standard of care for managing hemodynamically 
stable patients with blunt visceral injuries [2-4]. Patients sustaining 
multisystem trauma are at increased risk of venous thromboembolism 
(VTE). The reported incidence of thromboembolism in trauma 
patients has increased in recent years; with incidence rising from 
0.4% upto 50% [5]. Although Deep Vein Thrombosis (DVT) itself is 
not life threatening, its association with pulmonary embolism carries 
a high mortality with rates reported as high as 50% [6].

The American College of Chest Physicians recommends early 
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administration in patients sustaining solid abdominal organ injuries 
remains highly controversial. Little data exists regarding the failure 
rates of the non-operative management (NOM) in patients with solid 
abdominal organ injuries who receive thrombo-prophylaxis. 

Objective
To determine the appropriate time for initiation of thrombo-

prophylaxis in adult patients with visceral injuries secondary to blunt 
abdominal trauma.

Materials and Methods
This systematic review was conducted and reported in accordance 

with Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA) [9].

Eligibility criteria
•	 Inclusion Criteria: Studies conducted on adult patients (age 

> 18 years) with blunt abdominal visceral injury (hepatic, splenic and/
or renal) managed non-operatively who received thromboprophylaxis 
with timing of initiation mentioned. Studies between January 2001 
and July 2017 were included.

•	 Of Exclusion Criteria: Studies reported in languages other 
than English and Unpublished literature.

Information sources
PubMed, CINAHL and Cochrane databases were used.

Outcomes of interest
Search strategy and study eligibility: The search strategy was 

developed by an iterative process in consultation with a medical 
librarian. . Studies were eligible to be included in the review if they 
were reviews, Systematic reviews, Randomized controlled trials, case 
control and cohort studies.

Two reviewers (TG and NS) carried out independent 
comprehensive systematic literature searches in the above mentioned 
data-bases. Search terms were selected to identify patient population, 
intervention and outcomes of interest which were as follows.

Patient population of interest was those patients who had solid 
visceral injury after blunt abdominal trauma. We identified “blunt”, 

“non-penetrating”, “trauma”, “abdom*”, “viscera”, “splenic”, 
“splenic”, “hepatic”, “renal”, “renal”, “urogenital”, “urolog*”, 
“Wounds”, “Nonpenetrating”, “abdominal injuries”, “laceration” and 
“injure*” as terms to look for studies of our interest. 

To identify articles that looked into thromboprophylaxis and time 
to start the therapy, terms “Heparin”, “fondaparinux”, “Enoxaparin”, 
“LMWH” were used.

And for outcomes of interest, we identified terms “emboli*”, 
“hemorrhag*”, “bleeding”, “operation”, “operative”, “surgical”, 
“surgery”, “failure”, “conservative” to look for relevant articles.

These three groups of terms were used to search for articles 
related to patient population, intervention outcome of interest. All the 
articles that came out after combined search of terms in included data 
bases were considered for inclusion in meta-analysis. Duplicates in 
identified articles through different database searches were identified 
and excluded. Relevant articles were identified through initial 
screening of titles. Further scrutiny was done by reading abstracts and 
final inclusion was decided after full manuscript reviews. References 
of included articles were also searched to identify further relevant 
articles. Final inclusion into systematic review was done by consensus 
of both reviewers. In case of conflict, opinion of third reviewer (HZ) 
was sought.

Study Selection, Data Extraction and Quality 
Assessment

The search strategy generated 200 articles. Upon screening of 
titles, those that did not meet the criteria or had overlap between 
electronic searches left us with 30 potentially relevant articles. These 
were further independently reviewed by two reviewers in either 
abstract or full text as needed to assess eligibility for inclusion. In case 
of discrepancy, a third reviewer was involved. Disagreements were 
resolved by discussion and consensus amongst the three reviewers. 
Seven articles were selected for inclusion in the systematic review. The 
process of selection can be seen in Figure 1. A specifically designed 
data extraction form was used to extract data. Extracted data included 
study characteristics, characteristics of the patient population, severity 
of visceral injury, drug used and time of initiation, outcomes reported 
such as need for angioembolization or surgery and thrombo-embolic 
events.

Characteristics of the studies examined included comparability 
of the study groups, method used to select study participants, type of 
drug and its dose used, time of initiation of the drug, ascertainment of 
outcome variables, follow-up, and analysis and control for potential 
confounding factors. Each reviewer independently categorized each 
study as “low risk of bias” (no criterion was judged as poor); “medium 
risk of bias” (no more than one criterion was judged as poor or 
unclear); and “high risk of bias” (if two or more criteria were judged 
as poor or unclear). Disagreements regarding the data extracted were 
resolved by discussion and with input from a third reviewer.

Results
Studies selected

Table 1 provides the details of the seven studies included. All 
were observational cohort studies including 6 retrospective and 1 
prospective studies. Sample size in these studies varied from 114 to 

TOTAL ARTICLES SEARCHED

19+200+153 = 372

STUDIES INCLUDED = 30

RELEVANT ARTICLES = 7

STUDIES EXCLUDED AFTER REVEWING ARTICLES= 23

Case report (1)

Initiation timing missing (6)

Abdominal viscera not 
mentioned separately in 
multiple injuries (16)

DID NOT MEET CRITERIA + OVERLAP BASED ON TITLE = 
342

Figure 1: Process of studies selection.
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328 patients. All studies were conducted at dedicated trauma centers.

Quality of included studies
The methodological quality of the studies was variable, with all 

rated as medium to high risk of bias, primarily because the time of 
initiation of thromboprophylaxis was at the discretion of surgeon and 
could have been dictated by severity of injury. None of the studies 
had a protocol. Potential confounding factors were consistently 
addressed in the studies, with exception of one study that matched 
the population to control for confounding factors.

Study characteristics
Population and timing of initiation of thromboprophylaxis: 

Table 1 shows the heterogeneity in population studied in all seven 
studies. Most of them studied patients with blunt hepatic and splenic 
injuries, however the slight differences between studies are shown in 
the table. Except Norwood et al all studies had an early and a late 
group with respect to initiation of thromboprophylaxis. However, for 
each study the definition of early was different which is also shown 
in Table 1.

Failure of NOM (Non-operative Management)
There was again heterogeneity found amongst studies regarding 

what qualified for failure of Non-operative management. Table 
2 shows the differences of criteria for failure of non-operative 
management for each one of them; however, surgical intervention 
seemed to be the most popular criteria.

Except for Norwood et al. [1] which did not have a comparison 
group, the rest of the studies reported failure in early and late groups 
each. The results for failure of NOM were again variable in studies; 
however, this could be attributed to the different definitions of failure 
for each one of them. These results are shown in Table 3. Some of 

the studies also looked at failure rates according to solid organ injury 
and this is showed in Table 4. It can be seen that patients with splenic 
injury failed NOM more than those with hepatic and renal injuries. 
Failure of NOM is feared greater in high grade visceral injuries. To 
address that, a few studies also looked at failure rates according to 
grade of organ injury. This is shown in Table 5. It is not surprising 
that failure rates were found to be higher in early group in most of the 
studies; however this was not statistically significant. 

Thromboembolic events
With holding thromboprophylaxis due to fear of failure of NOM 

can lead to dreadful consequences like deep venous thrombosis 
or pulmonary embolism. Table 3 shows thromboembolic events 
occurring in either group across various studies. Statistically 
insignificant but a trend of increase incidence is observed in groups 
who were initiated on thromboprophylaxis late.

Mortality
Mortalities reported by Khatsilouskaya et al. [15], Norwood 

et al. [1] and Murphy et al. [12] were unrelated to hemorrhagic 
complications. While Joseph et al. [11] reported no mortality in any 
of the groups and Alejandro et al. [14] reported 2% mortality in early 
and 1.5% in late group. According to Eberle et al. [10] the mortality 
rate for patients who underwent NOM was 3.2% however, it was 5.9% 
amongst those who failed NOM.

To summarise the findings from all the above studies with 
relevance to our outcomes of interest

Joseph et al. [11] (<48 hours): Early Enoxaparin based 
anticoagulation is a safe option in trauma patients with blunt solid 
organ injury. This also was a retrospective review but had a matched 
cohort to control for confounding factors. However, the sample size 
was small to address the question and study had no protocol about 
initiation of thromboprophylaxis. There was no routine screening for 
VTE.

Rostas et al. [13] (<48 hours): Early use of prophylactic low 
molecular weight Heparin does not appear to increase non-operative 
management failure rates. This study has similar limitations of any 
retrospective analysis. The guidelines for VTE prophylaxis changed 
during the period of study and therefore the dose of LMWH was 
variable. Initiation timing was at discretion of the attending physician 
which was likely to be influenced by the grade of injury. Also routine 
screening for VTE was not performed.

Author Journal Study design Country Target population
Definition of early 
administration of 

thromboprophylaxis
Joseph et al. 

2015
The American Journal 

of Surgery
Matched retrospective 

cohort Arizona, Usa Blunt solid abdominal injury (spleen, liver, 
kidney) <48	hours

Rostas et al. 
2015

The American Journal 
of Surgery

Retrospective chart 
review

Alabama, 
Usa Blunt liver and/or spleen injury <48	hours

Eberle et al. 
2011 Journal of Trauma Retrospective study Los Angeles, 

Usa
Blunt solid abdominal injury (spleen, liver, 

kidney) <72 hours

Norwood et al. 
2001

Journal of American 
College of Surgeons

Prospective single cohort 
observational study Texas, Usa Blunt trauma patients (abdominal along with 

orthopaedic and neurosurgical injuries) <24 hours

Khatsilouskaya 
et al. 2016

World Journal of 
Surgery Retrospective study Switzerland Blunt trauma patients (abdominal along with 

orthopaedic and hollow viscus injuries) <72 hours

Alejandro et al. 
2003 American Surgeon Retrospective study Puertorico, 

Usa Blunt splenic injuries <48	hours

Murphy et al. 
2015

Canadian Journal of 
Surgery Retrospective study Canada Blunt solid abdominal injury (spleen, liver, 

kidney) <48	hours

Table 1: Details of studies included.

Author Definition of early group

Joseph et al. (2015) Surgical Intervention

Rostas et al. ( 2015) Surgical or Radiological (Angioembolization) 
Intervention

Eberle et al. ( 2011) Surgical Intervention

Norwood et al. ( 2001) Surgical Intervention
Khatsilouskaya et al. 

(2016)
Surgical or Radiological (Angioembolization) 

Intervention
Alejandro et al. (2003) Surgical Intervention

Table 2:	 Shows	 definition	 of	 failure	 of	 Non-Operative	 Management	 for	 each	
study.
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Eberle et al. [10] (<72 hours): Early use of thromboprophylaxis 
does not seem to increase failure rates or blood transfusion 
requirements. This was a retrospective review.

In blunt trauma patients undergoing non-operative management, 
the severity of the solid abdominal organ injuries alone seemed to 
play a secondary role in timing of initiation of low molecular weight 
Heparin administration as this was at the discretion of the surgeon. In 
these patients, the early use of thromboprophylaxis does not seem to 
increase failure rates or blood transfusion requirements.

Norwood et al. [1] (<24 hours): Enoxaparin is a practical and 
effective method for reducing the incidence of venous thromboembolic 
complications in high risk, seriously injured patients. The number of 
patients with hepatic and splenic injuries studied is too small to draw 
any meaningful conclusions. 

Alejandro et al. [14] (< 48 hours): Early use of low molecular 
weight Heparin does not increase failure rate of non-operative 
management in patients with blunt splenic injuries. The patients in 
either group were demographically not different and the population 
was uniform as it only studied patients with splenic injuries. The 
retrospective nature of this study poses some limitation along with 
selection bias by the attending physicians when determining the time 
for administration of LMWH.

Khatsilouskaya et al. [15] (<72 hours): Early chemical VTE 
prophylaxis with LMWH in patients with blunt solid abdominal 
visceral injury in the absence of significant head injury showed no 
difference in NOM failure. This study included a relatively large 
sample size and homogenous patient population, namely patients 
with blunt abdominal injury but without significant head injuries. 
However, the limitations were that it was a retrospective study and 
lacked controlled protocol for administration of thromboprophylaxis. 
While patients were similar in age, sexy and injury scores there was a 
significant difference in the percentage of high grade splenic injuries, 
which could be a confounding factor leading to reluctance to initiate 
chemical VTE prophylaxis in that particular subset of patients leading 
to a selection bias that was unlikely to be overcome by using a large 
sample size.

The event rate for failure of NOM and VTE was low and represents 
an important limitation. Also patients were not routinely screened for 

Authors

Failure of Non-Operative Management p-value Venous 
Thromboembolism p-value

Early
n(%)

Late
n(%)

Failure before starting Thrombo-
prophylaxis

n(%)

Early
n(%)

Late
n(%)

No thromboprophylaxis group
n(%)

Joseph et al. 0 0 - - 0 2 (3.4) 0.3

Rostas et al. 0.0 (0.0) 0.0 (0.0) 13 (3.7) - 1 (0.6) 5	(2.8) -

Eberle et al. 3.0 (7.3) 5.0 (7.1) 9 (4.5) 0.621 0 2 (1.3) -

Norwood et al. 2.0 (9) - - - 2 (2) - -

Murphy et al. 0 0 3(4) 0.6 2 (1.9) 0 0.2

alejandro et al. 2(4) 2(3.2) 2(3.2) 0.59 - - -

khatsilous et al. 1(3.2) 2(1.3) 4(10.8) 0.043 1(1.3) 3(4.8) 4(10.8) 0.066

Table 3: Failure of Non Operative Management and Occurrence of Venous Thromboembolic Complications.

Authors

Organ Failure of Non-Operative Management

Early
n(%)

Late
n(%)

Failure before starting Thrombo-
prophylaxis

n(%)
Spleen

Joseph et al. 0 0

Rostas et al. 0 0

Eberle et al. 9.1 8.6 7.2

Norwood et al. 16.7

Murphy et al. 0 0

Alejandro et al. 4 3.1
Khatsilous 

et al. 3.2 1.3 10.8

Liver

Joseph et al. 0 0

Rostas et al. 0 0

Eberle et al. 5.6 2.8 1.1

Norwood et al. 0 0

Murphy et al. 0 0

Alejandro et al. 0 0
Khatsilous 

et al. 0 0

Kidney

Eberle et al. 0 5.9 2.4

Table 4: Failure of non operative management based on different solid viscera.

Authors

Organ Grade Failure of Non-Operative Management

Early
n(%)

Late
n(%)

Failure before starting Thrombo-
prophylaxis

n(%)
Joseph et al. - - - -

Rostas et al. - - - -

Eberle et al.

Spleen High 18.2 14.3 15.2

Liver High 10 4.8 0

Renal High 0 14.3 4.2
Norwood 

et al. 16.7

Murphy et al. - - - -
Alejandro 

et al. - - - -

Khatsilous 
et al. Spleen High 16 29 50

Table 5: Failure of non operative management based on grade of injury of solid 
viscera.
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VTE which possibly could be under reported as only symptomatic 
patients were scanned. 

The strengths of our study is that it is the first systematic review 
addressing this important topic.

However the limitation is that meta-analysis was not possible as 
the studies did not have a uniform study design. Also the numbers 
were small and quality of literature was low.

Discussion
Hypercoagulable state of hospitalized post trauma patients 

is known to result in thromboembolic complications including 
mortality due to massive pulmonary embolism [16,17]. Despite 
this known risk, fear of bleeding in patients having solid visceral 
injury being managed non-operatively frequently stops the treating 
physician from giving any form of anticoagulant prophylaxis to reduce 
this inherent risk at least early in the course of their management. 
Present systematic review has demonstrated that early start of 
chemical thromboprophylaxis in these patients is not associated with 
increased risk of bleeding and thromboembolic complications risk is 
also reduced. However, many questions such as dose and agent to be 
used, how early is early and does organ and grade of injury matter 
remain unanswered.

Literature suggests low molecular weight heparin to be superior 
to unfractionated heparin so far as therapeutic effect is concerned 
[18,19]. But in case of trauma patients at high risk of bleeding 
unfractionated heparin is preferred due to short half-life and 
reversibility of effect with protamine as antidote [20,21].

Initial 48 hours after blunt trauma are crucial for patients with 
solid visceral injury as it has been seen that risk of bleeding after that 
time is reduced significantly [22], but at the same time, this is the 
time when hypercoagulability can be problem [23]. In order to gain 
maximum benefit from starting chemical thromboprophylaxis this 
time window is probably the appropriate point to start it.

Though there is scant literature for grade of injury to various solid 
organs, caution is advised for high grade injury patients especially 
splenic lacerations where failure of non-operative management is 
higher than hepatic and renal lacerations [24,25].

Though this is the best evidence available to date, retrospective 
nature of most of studies along with non-uniform definitions of 
intervention and outcome warrant further research in this field.

Conclusion
From the available literature, thromboprophylaxis has not shown 

to increase failure of non-operative management when given within 
48 hours. However it was also observed that delay in initiation 
of thromboembolic prophylaxis can potentially lead to increased 
thromboembolic complications. Common limitation of these studies 
has been that delayed initiation of thromboprophylaxis was common 
in patients with more severe injuries, particularly high grade visceral 
trauma (Grade 3 and above) which itself is a known risk factor for 
thromboembolic events.

Recommendations 
Due to consistency of early thromboembolic prophylaxis being 

safe, it can be suggested that it can safely be started early (up to 48 
hours) in trauma patients with blunt visceral injuries. 
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