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The incidence of the deep veins thrombosis among adult and pediatric

Saudi patients with burns. National Guard hospital between 2010-2015
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ABSTRACT

Objectives: This retrospective study aimed to estimate the incidence of the deep vein thrombosis (DVT) among patients
suffering from burn in a tertiary care hospital at Saudi Arabia during the period from January 2010 to January 2016.
Methods: A chart review study was conducted at National Guard hospital in the Management of Adult and Pediatric Pa-
tients with Burns, from 2010-2015. The study included 168 burn cases from 2010 to 2015, of which 109 (64.9%) were
children and 59 (35.1%) were adults. Six cases from pediatric had incomplete data were excluded from analysis.
Results: This study showed that 38.3% of the patients with burns in the study period were adults, 61.7% were children
66.9% were males, and 98% were Saudis. The main cause of burns was the flame in adults (45.7%) and children (66%),
with significant difference (p=0.029). Lower limb was the main site of burns among (50.8%) of the adults, while the main
site was the abdomen among the children (67.7). DVT (3.1%) and death (1.1%) was higher among children than adults
with no significant difference.

Conclusions: The rate of the burn was higher among children than adults without significant difference. The main cause
for burning was flame. The main risk factors to develop DVT were increased total body surface area, insertion of the central
line, and admission to ICU. There is a need for more meaningful evaluation of the patients with burns in order to calculate

the incidence of DVT and identify the associated risk factors among them.
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Introduction

In a study conducted at the King Khalid Univer-
sity Hospital to define the clinical characteristics and
identify the risk factors of pulmonary embolism (PE)
in patients received at a Saudi tertiary care center be-
tween January 2008 and January 2012, 73.5% of those
diagnosed with PE were inpatients [1].

Despite the plenty of the prospective studies that

defined the prevalence of deep vein thrombosis (DVT)
in admitted traumatized patients, obstetric patients,
and patients undergoing general surgery, the preva-
lence of DVT in subjects exposed to burns still gener-
ally unknown [2]. Hence, prophylaxis against DVT in
patients suffering from burns still debated [3].
Although there is a marked advance in the inter-

vention and survival of patients exposed to thermal
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injuries during the last few years, the thromboembolic
complications facing patients with burn were not thor-
oughly investigated. Interestingly, thromboembolism
and burns were reported to be associated based on the
observation in autopsies for more than thirty years [4].
The occurrence of symptomatic DVT has been noted
in (0.9-7%) of the cases, with pulmonary embolism
confirmed by clinical examination only in a portion (0
to 0.4%) of these cases [5-7].

A systematic review reported that the incidence
of asymptomatic Venous thromboembolism (VTE)
in critically ill patients varied from 3.7-26% (median
12.8%) [8]. Furthermore, previous studies have shown
that anticoagulant prophylaxis in the intensive care unit
(ICU) patients can effectively avoid both fatal pulmo-
nary embolism (PE) and non-fatal VTE [9,10]. How-
ever, most of these studies involved a heterogeneous
population of critically ill patients with short follow up
and variable compliance rates [11].

The prevalence of DVT occurs in unsympathetical-
ly ill patients ranged between (3.7-26%) [8]. Moreover,
it was stated in the proceeding studies that both fatal PE
and non-fatal DVT could be successfully prevented in
patients admitted to the ICU by the administration of
anticoagulant [9,10] but most of these studies included
a diverse subset of patients with marked illness, short
monitor periods and inconstant compliance rates [11].

Both DVT and PE persist as prevalent complica-
tions in patients suffering from trauma, and both the
degree and the site of trauma were determinably im-
portant in assessing the risk of the injury [12,13]. In
their prospective study, Wibbenmeyer et al., reported
that 6.08% of populations exposed to burn at lowa burn
treatment center, and Chicago College of Osteopathic
Medicine between 1999 and 2001 were suffering from
VTE [3].

It was reported that it is hard to determine whether
a positive Homan’s sign is symptomatic of pain attrib-
uted by burn or DVT except after the use of noninva-
sive mechanical testing. Wibbenmeyer et al. stated that
five out of nine patients suffering from burn were diag-
nosed to have asymptomatic DVT [3]. Therefore, this
retrospective study aimed to estimate the incidence of
DVT in patients suffering from burn at one of the ter-

tiary care hospitals at Saudi Arabia during the period
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from January 2010 to January 2016.

Subjects and Methods

Patients suffering from burn frequently satisfy all
of Virchow’s triad that includes; stasis, local injury, and
hypercoagulability with subsequent development of
DVT. PE is regarded as a common complication in pa-
tients admitted to hospitals. The main risks factors of
having DVT in patients suffering from burn included;
old age, insertion of a central venous line, and the larger
size affected with the burn adding to other risk factors
like malignancy, cardiac disease, increased body weight
and immobility.

Patient inclusion characters

All Saudi patients suffering from burn admitted to
the National Guard Hospital between 2010-2015 were
included in this study. Confirmation of DVT diagno-
sis was done by using venous ultrasonography and D-
dimer testing.

Data collection tools

A data collection sheaths were prepared to contain
all required data to conduct the study including the
age, gender, duration of hospital stays, etc. The primary
outcome was the incidence of deep venous thrombosis
in patients suffering from burn during the period from
January 2010 to January 2016. This study was carried
between January 2010 to November 2017.

Ethical consideration

The approval to perform this retrospective study
was taken from the Institutional Review Board at the
National Guard Hospital, Jeddah, Saudi Arabia.

Statistical analysis

The data was collected then analyzed using the Sta-
tistical package for social science (SPSS) version 16.
The quantitative data was shown in the form of mean
and standard deviation. The qualitative data was shown
in the form of number and percentage. Chi-square was
utilized for qualitative data. Pearson correlation coefh-
cient was utilized to study the correlation between the
studied variables. Significance was regarded at a p-value
less than 0.05.

Results

This study showed that there were 168 burn cases
from 2010 to 2015, of which 109 (64.9%) were chil-
dren and 59 (35.1%) were adults. The higher rate was
during 2013 (Table 1).
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Table 1. Admission of cases with burn to the National Guard Hospi-

tal during the period from 2011 to 2015.

Table 2. Age, gender, nationality, cause, and site of burn of the
studied cases.

Adult Child
Year N (%) N (%)
N=59 N=109
2010 7 (11.9) 18 (16.5)
2011 6(10.2) 12 (11.1)
2012 10 (16.9) 15 (11.1)
2013 19 (32.2) 30 (27.5)
2014 11 (18.6) 22(20.2)
2015 6 (10.2) 12 (11.1)

Data were expressed as number and percentage.

The mean age scores were 39.73£18.32 for adults
and 4.8+4.58 for children. This study showed that
38.3% of the patients with burns in the study period
were adults, 61.7% were children 66.9% were males,
and 98% were Saudis. The main cause of burns was
the flame in adults (45.7%) and children (66%), with
significant difference (p=0.029). Lower limb was the
main site of burns among (50.8%) of the adults, while
the main site was the abdomen among the children
(67.7). DVT (3.1%) and death (1.1%) was higher
among children than adults with no significant differ-
ence (Table 2).

The mean score of hospital stay was 20.28+15.09
for adults and 23.59+26.07 for children, without a sig-
nificant difference and the mean score of total body
surface area (TBSA) were 12 for adults and 14 for chil-
dren, without significant difference (p=0.27)(Table 3).

Surgical treatment and burn wound infection
rates were non-significantly higher among adults than
children, while the need for the central venous line
was higher among children than adults (22 years 1,
p<0.0001). On the other hand, the rates of ICU ad-
mission need for artificial ventilation, and the need for
anticoagulant were higher among children than adults,
without significant difference (Table 4).

The results revealed that the rate of DVT and death
was higher among children than adults without signifi-
cant difference, 3 (2.8%) versus 1 (1.6%), p=0.47), and
(1 versus 0, p=0.88) respectively. The total incidence
of DVT among the studied cases was 2.5%, and the
total mortality was 1.3% (Table S). The relationship
between DVT, site, and cause of burn, patient age, and
TBSA was shown in Table 6.
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Adult Child Test of
N=59 N=95 significance
Age
- Mean+SD 39.73+18.32  4.8+4.58
- (range) (15-94) (0.25-14)
0,
Gender (Number, %) Chi-square
- Male 38 (64) 65 (68.4) test =0.37
P=0.55
- Female 21 (36) 30 (31.6)
1 H 0,
Nationality (Number, %) Eifsee
- Saudi 58 (98) 95 (100) test =0.11
- Non Saudi 1) ; P=0.90
Cause of burn (Number, %)
- Chemical 11 (18.6) 2(2.1) Chi-square
test =11.01
- Scald 21(35.5) 70 (73.6) P=0.009*
- Flame 28(47.3) 23 (24.2)
*Site of burn (Number, %)
Face 10 (16.9) 21(19.2)
Chest 23 (38.9) 32(29.3)  Chi-square
test =8.92
Abdomen 21 (35.5) 40 (67.7) P=0.043*
Upper limb 27 (45.7) 21(19.2)
Lower limb 30 (50.8) 39 (35.8)

*More than one site affected, so the number of sites exceeded the
number of both adult and burn. Quantitative data were presented
as mean, standard deviation and range. Qualitative data were pre-
sented as number and percentage. Chi-square was used as a test
of significance.

Table 3. Hospital stay and the total body surface area (TBSA) of the
studied cases with the burn.

Adult Child Test of
N (%) N (%) significance
N=59 N=95
Hospital stay
Mean +SD 20.28+15.09 23.59+26.07
range (2-66) (1-160)
Hospital stay
Less 5 day 7 (11.8) 13 (11.9)
5- 10 day 6 (10.1) 18 (16.5) Chi-square
test =0.94
10-15 day 13 (22) 24 (22) P=0.91
15-20 day 9 (15.2) 16 (14.6)
More than 20 24 (40.6) 38 (34.8)
TBSA
Mean 12 14 Student t test
SD 11 4 t=1.04
Range (1-36) (1-80) p=0.27
Median 10 9

Quantitative data were presented as mean, standard deviation and
range. Qualitative data were presented as number and percentage.
Chi-square was used as a test of significance for qualitative data.
Student t-test was used as a test of significance for quantitative data.

Archives of Clinical and Experimental Surgery



Bl e
Table 4. Management of adult and pediatric cases with burn.

Adult Child Test of
N (%) N (%) significance
N=59 N=95
Surgical treatment .
Chi-square
- Yes 20 (33.8) 30 (31.5) test =1.2
P=0.23
- No 38 (66.2) 65 (69.5)
Admission to ICU )
Chi-square
- Yes 6 (10.1) 15 (15.7) test =0.68
P=0.40
- No 53 (89.9) 80 (84.2)
Need for artificial ventilation .
Chi-square
- Yes 5(8.4) 7(7.3) test= 0.06
P=0.80
- No 54 (91.6) 88 (92.7)
Need for central venous line )
Chi-square
- Yes 1(1.6) 12 (12.6) test=11.07
P<0.001
- No 58 (98) 83 (87.4)
Need for anticoagulant .
Chi-square
- Yes 4 (6.7) 4 (4.2) test =0.97
P=0.37
- No o (.3 91 (95.8)
Burn wound infection .
Chi-square
- Yes 12 (20.3) 3(3.1) test=12.81
P<0.001
- No 47 (79.7) 92 (96.9)

Quantitative data were presented as mean, standard deviation and
range. Qualitative data were presented as number and percentage.
Chi-square was used as a test of significance for qualitative data.
Student t-test was used as a test of significance for quantitative data.

Discussion

Burn is defined as a complex trauma with variable
severity depended upon the size and site of the burn.
Severe burns with extending to the large involved area
of the body might be fatal. Burn wounds remain a fre-
quent worldwide health problem that attracts the atten-
tion of most people due to its negative impact [14-16].
Burns might be induced after exposure to fires, boiling
agents, chemicals, electrical energy, and radiation [16].
In the current study most of the burn cases (both adults
and children) were significantly due to flame.

VTE, including DVT and PE, causes considerable
illness and death among trauma, medical and surgical
patients [17,18]. The majority of deaths attributed to
PE occur in hours of the embolic phenomenon, fre-
quently after unrecognized DVT [19,20]. VTE might
induce mortality as well as marked illness. Patients suf-
tering from burn have many, established risks to have
VTE which included increased burned TBSA, pro-
longed stay in the ICU, insertion of central venous line,
old age, overweight, wound infection, and transfusion
of extra packed RBCs [21-23]. Regarding the Ameri-
can National Burn Repository (ANBR), the total DVT
frequency of 0.48, which rises to 0.92% in patients
having TBSA more than 10%, the rates of “sympto-

Table 5. Prevalence of deep venous thrombosis (DVT) and mortality among the studied cases with the burn.

Adult Child Total Test of
N (%) N (%) N (%) significance
N=59 N=95 N=154
DVT
- Yes 1(16) 3(3.1) 4(25) Chi'squpa__r%f;t= 0.2
-No 58 (98.4) 92 (96.9) 150 (97.5)
Mortality
- Dead 1(0) 1(1.1) 2(13) e e !
- Survived 59 (100) 94 (98.9) 152 (98.7)

Qualitative data were presented as number and percentage. Chi-square was used as a test of significance for qualitative data.

Table 6. Some clinical and lab characters of the four patients suffering from the burn and developed DVT.

Age Cause of burn Gender Site of burn TBSA
Case 1 Child 5 year Flame Male Chest, Abdomen 30
Case 2 Adult 60 years Flame Male Abdomen 12
Case 3 Adult 55 years Chemical Female Abdomen, Upper Limb 16
Case 4 Adult 50 years Flame Female Abdomen, Lower Limb 22
Archives of Clinical and Experimental Surgery Year 2019 | Volume 8 | Issue 1 | 21-27
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matic pulmonary embolus” in patients having burn are
ranged from 0.05% to 1.4 %, and the VTE incidence in
burned patients is 0.61%. This incidence becomes 1.2%
when there is a need to be admitted to the ICU or once
the patient’s TBSA is larger than 10%. Where the three
main risk factors of DVT and PE are multiple surgeries,
ICU admission and high TBSA burned [21].

In the current study the prevalence of DVT was
1.6% in adults and 2.8% in children with no significant
difference, one case died among children. The preva-
lence of DVT was higher among children, where both
the mean score of TBSA and the rate of ICU admission
were higher among children than the adult, as well as
was higher without significant difference, (14 versus
12,p=0.24), and (14.6% versus 10.1%, p=0.40) respec-
tively. Similar results were reported in the Michigan
study, where the association of necessity to be admit-
ted to the ICU along with enlarged burned TBSA were
all intensely predictive of the patients who developed
VTE [21]. Fecher et al. reported that ten patients had
DVT (0.25%) with TBSA high mean (34.7 +/-25.3%),
another two patients had non-fatal PE, in addition to
3 died cases were reported [23]. Also, in 2017, Sikora
and Papp, reported that among 1549 burn patients,
fifty patients (3.2%) had VTE, this was associated with
a considerably greater rate of inhalational damage, larg-
er TBSA, lengthier hospitalization period [24]. In an
Australian study, from 911 patients, 3 (0.33%) had PE
alone, 4 (0.44%) had both DVT and PE and 7 (0.77%)
had a DVT alone [25].

Central venous line considered as one of the risk
factors to develop VTE [21,26,27]. In the current study
children showed a significantly higher rate of central
venous line than adults (20.1% versus 1.6%, p=0.016).
Similar results were reported in different studies, where
the association between the prevalence of VTE and
central venues line was demonstrated (84.2 versus
51.4%,P =.016) [21,22,28].

Some contradictions exist in the previous research-
es about the thromboembolic prophylactic regimens
and data reported that complications happen even
with the use of chemoprophylaxis [29]. Several studies
conducted on patients suffering from burn showed that
the incidence of symptomatic DVT in patients does

not receive chemoprophylaxis ranges from 2.1% to
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3.0% [6,11]. This rate was decreased when chemopro-
phylaxis was utilized to be ranged from 0.3% to 2.4%
[21,23,25].

Standard VTE prophylactic treatment given to
patients with the burn is recommended by the ACCP
and multiple institutional authors [3,6,7,12]. Also, “the
Joint Commission recently advice the VTE prophy-
lactic treatment as a core measure of hospital quality”
[19]. About 24% of centers treating burn was reported
not to utilize mechanical or chemoprophylactic drugs
against VTE. Among those centers who offer prophy-
lactic treatment, about 22% utilize mechanical prophy-
laxis alone, and 78% utilize chemoprophylactic drugs
[20]. In the current study 4 (6.7%) of adults and 12
(11%) of the children received anticoagulant agents
with no significant difference. In 2017 study, the au-
thors reported that out of 26 patients with VTE 12 pa-
tients (46%) were on chemoprophylaxis and 14 (54%)
without chemoprophylaxis [27].

Limitations of the study: This study has some limi-
tations. It is a single center experience. Being retrospec-
tive study could lead to missing important inducing
removing some cases.

In conclusion, the prevalence of DVT among burn
patients was consistent with previous studies. The rate
of the burn was higher among children than adults
without significant difference. The main cause for burn-
ing was flam. The main risk factors to develop DVT
were increased total body surface area, use of central
access, and admission to ICU. There is a need for more
meaningful evaluation of the patients with burns to cal-
culate the incidence of DVT among them and to deter-
mine the associated risk factors. This might necessitate
large multinational, well-designed, prospective study.
Also, there is a need for national guidelines and a na-
tional database, to help in collecting data and improve
the management plan.

Conlflict of interest statement

The authors have no conflicts of interest to declare.

References
1. Al Gahtani FH, Bayoumi N, Abdelgadir A, Al-

Nakshabandi N, Al Aseri Z, Al Ghamdi M, et al.

Clinical characteristics and risk factors of pulmo-

nary embolism: data from a Saudi tertiary-care

center. ] Thromb Haemost 2013;11:388-90.

Archives of Clinical and Experimental Surgery



W Alyafi T et al.

2.

10.

11.

12.

13.

Geerts WH, Heit JA, Clagett GP, Heit JA, Sama-
ma CM, Lassen MR, et al. Prevention of venous
thromboembolism. Chest 2001;119:1325-17S5S.
Wibbenmeyer LA, Hoballah JJ, Amelon M],
Chang PX, Loret De Mola RM, Lewis RD 2nd, et
al. The prevalence of venous thromboembolism of
the lower extremity among thermally injured pa-
tients determined by duplex sonography. J Trauma
2003;55:1162-7.

Warden GD, Wilmore DW, Pruitt BA. Central ve-
nous thrombosis: a hazard of medical progress. ]
Trauma 1973;13:620-6.

Rue LW, Ciofi WG, Rush R, McManus WF, Pruitt
BA. Thromboembolic complications in thermally
injured patients. World J Surg 1992;16:1151-S.
Wait M, Hunt JL, Purdue GF. Duplex scanning of
central-vascular access sites in burn patients. Ann
Surg 1990;211:499-503.

Purdue GF, Hunt JL. Pulmonary emboli in burned
patients. ] Trauma 1988;28:218-20.

Dunn AS, Brenner A, Halm EA. The magnitude
of an ijatrogenic disorder: a systemic review of
the incidence of venous thromboembolism for
general medical inpatients. Thromb Haemost
2006;95:758-762.

Kanaan AO, Silva MA, Donovan JL, Roy T, Al-
Homsi AS. Meta-analysis of venous thromboem-
bolism prophylaxis in medically ill patients. Clin
Ther 2007;29:2395-408.

Sjalander A, Jansson JH, Bergqvist D, Eriksson H,
Carlberg B, Svensson P. Efficacy and safety of anti-
coagulant prophylaxis to prevent venous thrombo-
embolism in acutely ill medical inpatients: a meta-
analysis. J Intern Med 2008;263:52-60.

Al-Otair H A, Khurshid SM, Alzeer A H. Venous
thromboembolism in a medical intensive care unit
The effect of implementing clinical practice guide-
lines. Saudi Med J 2012;33: 55-60.

Shackford SR, Davis JW, Hollingworth-Fridlund
P, Brewer NS, Hoyt DB, Mackersie RC. Venous
thromboembolism in patients with major trauma.
Am J Surg 1990;159:365-9.

Geerts WH, Code K1, Jay RM, Chen E, Szalai JP. A
prospective study of venous thromboembolism af-
ter major trauma. N Engl ] Med1994;331:1601-6.

Archives of Clinical and Experimental Surgery

14.

1S.

16.

17.

19.

20.

21.

22.

23.

24.

2S.

26.

Coste J, Wasserman D, Venot A. Predicting mortali-
ty in adult burned patients: methodological aspects
of the construction and validation of a composite
ratio scale. J Clin Epidemiol 1996;49:1125-31.
Bang RL, Sharma PN, Gang RK, Ghoneim IE,
Ebrahim MK. Burn mortality during 1982 to 1997
in Kuwait. Eur ] Epidemiol 2000;16:731-9.
Albayrak Y, Cakur C, Albayrak A, Aylu B. A compar-
ison of the morbidity and mortality of tandir burns
and non-tandir burns: experience in two centers.
Ulus Travma Acil Cerrahi Derg 2011;17:323-8.
Ahuja RB, Bansal P, Pradhan GS, Subberwal M. An
analysis of deep vein thrombosis in burn patients
(Part 1): Comparison of D-dimer and Doppler ul-
trasound as screening tools. Burns 2016;42:1686-92.

. Ahuja RB, Bansal P, Pradhan GS, Subberwal M. An

analysis of deep vein thrombosis in burn patients
(part II): A randomized and controlled study of
thrombo-prophylaxis with low molecular weight
heparin. Burns 2016;42:1693-8.

Kearon C. Natural history of venous thromboem-
bolism. Circulation 2003;107:122-30.

Elliott CG, Goldhaber SZ, Jensen RL. Delays in
diagnosis of deep vein thrombosis and pulmonary
embolism. Chest 2005;128:3372-6.

Pannucci CJ, Osborne NH, Wahl WL. Venous
Thromboembolism in Thermally Injured Patients:
Analysis of the National Burn Repository. ] Burn
Care Res 2012;32:6-12.

Harrington DT, Mozingo DW, Cancio L, Bird P,
Jordan B, Goodwin CW. Thermally injured pa-
tients are at significant risk for thromboembolic
complications. ] Trauma 2001;50:495-9.

Fecher AM, O’Mara MS, Goldfarb IW, Slater H,
Garvin R, Birdas TJ, et al. Analysis of deep vein
thrombosis in burn patients. Burns 2004;30:591-3.
Chung KK, Blackbourne LH, Renz EM, Cancio
LC, Wang J, Park MS, et al. Global evacuation of
burn patients does not increase the incidence of
venous thromboembolic complications. J Trauma
2008;65:19-24.

Barret JP, Dziewulski PG. Complications of the
hypercoagulable status in burn injury. Burns
2006;32:1005-8.

Wisecup S, Eades S, Turiy Y. Characterizing the

Year 2019 | Volume 8 | Issue 1 | 21-27



_ment of Saudi adult and pediatric patients with burns ‘

27.

28.

Risk Factors Associated With Venous Thrombo-
embolism in Pediatric Patients After Central Ve-
nous Line Placement. J Pediatr Pharmacol Ther
2015;20:358-66.

Sikora S, Papp A. Venous thromboembolism in
burn patients is not prevented by chemoprophy-
laxis. Burns 2017;43:1330-4.

Pannucci CJ, Osborne NH, Wahl WL. Creation

29.

and validation of a simple venous thromboem-
bolism risk scoring tool for thermally injured pa-
tients: analysis of the National Burn Repository. J
Burn Care Res 2012;33:20-5.

Pannucci CJ, Osborne NH, Park HS, Wahl WL.
Acquired inpatient risk factors for venous throm-
boembolism after thermal injury. J Burn Care Res
2012;33:84-8.

© eJManager. This is an open access article licensed under the terms of the Creative Commons Attribution NonCommercial ShareAlike 4.0 (https://creativecom-
mons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, noncommercial use, distribution and reproduction in any medium, provided the work is properly cited.

www.acesjournal.org

Archives of Clinical and Experimental Surgery



