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Deep Vein Thrombosis in the Lower Extremities
in Comatose Elderly Patients with Acute Neurological
Diseases

Shoko Merrit Yamada, Yusuke Tomita, Hideki Murakami, and Makoto Nakane
Department of Neurosurgery, Teikyo University Mizonokuchi Hospital, Kawasaki, Japan.

Purpose: Comatose elderly patients with acute neurological illness have a great risk of deep vein thrombosis (DVT). In this study,
the incidence of DVT and the effectiveness of early initiation of treatment were evaluated in those patients.

Materials and Methods: Total 323 patients were admitted to our ward due to neurological diseases in one year, and 43 patients,
whose Glasgow Coma Scale was <11 and who was older than >60 years, were included in this study. D-dimer was measured on
admission and day 7, and lower-extremity ultrasonography was performed on day 7. When DVT was positive, heparin treatment
was initiated, and further evaluation of pulmonary embolism (PE) was conducted. Vena cava filter protection was inserted in PE-
positive patients. Incidence of DVT and PE, alteration of D-dimer value, and effect of heparin treatment were analyzed.

Results: DVT was positive in 19 (44.2%) patients, and PE was in 4 (9.3%). D-dimer was significantly higher in DVT-positive group
on day 7 (p<0.01). No DVT were identified in patients with ischemic disease, while 66.7% of intracerebral hemorrhage and 53.3%
of brain contusion patients were DVT positive. Surgery was a definite risk factor for DVT, with an odds ratio of 5.25. DVT and PE
disappeared by treatment in all cases, and no patients were succumbed to the thrombosis.

Conclusion: Patients with hemorrhagic diseases or who undergo operation possess high risk of DVT, and initiation of heparin
treatment in 7 days after admission is an effective prophylaxis for DVT in comatose elderly patients without causing bleeding.
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INTRODUCTION

The risk of deep vein thrombosis (DVT) is high in hospitalized
elderly patients,'* and major surgery, cancer, acute medical ill-
ness, cardio-pulmonary diseases, and immobilization increase
the risk of DVT formation.>'° The longer the period of immobil-
ity, the higher the risk of developing DVT." In the subacute to
chronic phase of diseases, careful prophylactic treatment for
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DVT should be taken into consideration. However, in patients
in acute phase, causative diseases should be treated with prior-
ity, although the risk of developing DVT is high in such pa-
tients.>'*" Early initiation of heparin treatment for elderly pa-
tients is recommended for prophylaxis of DVT? nevertheless, it
is still debatable, especially in hemorrhagic diseases.'*** To as-
sess the necessity of early initiation of heparin treatment, the
incidences of DVT and pulmonary embolism (PE) were ana-
lyzed in comatose elderly patients in the acute phase of illness
or in one week after surgery, by using D-dimer measurement,
lower-extremity ultrasonography, and chest computed tomog-
raphy (CT).

MATERIALS AND METHODS

Teikyo University Ethics Committee approved this study and
protocols (Teirin 14-149). Study details were explained to each
patient’s family, and informed consent was obtained in written
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form with a signature.

Patients

From January to December 2014, 323 patients were admitted to
the Department of Neurosurgery in Teikyo University Mizo-
nokuchi Hospital. Among them, 43 comatose patients aged 260
years old were present. These patients were selected in the cur-
rent study, as shown in Fig. 1. Intermittent pneumatic compres-
sion was applied to all 43 patients on admission. A Glasgow
Coma Scale (GCS) score of <11 (E<3, V<3, and M<5) was defined
as comatose in this study.

D-dimer measurement and lower-extremity vein
ultrasonography

D-dimer is a reliable marker for the diagnosis of DVT,'** and
DVT can be ruled out in a patient whose D-dimer value is with-
in the normal range.'® Laboratory analysis of D-dimer was per-
formed for all 43 patients on admission, and a second D-dimer
measurement and lower-extremity vein ultrasonography ex-
amination were performed in 7 days after admission or emer-
gent surgery. The presence of DVT was evaluated by ultraso-
nography from the common femoral to the tibial vein through
the popliteal vein. The correlation between increased D-dimer
and existence of DVT in the lower extremities was analyzed.

Total patients
(n=323)
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When DVT was identified, D-dimer measurement and ultraso-
nography study were repeated every week until DVT became
negative on ultrasonography.

Chest CT with contrast enhancement

When DVT was positive in the lower extremities of the patients,
chest CT with contrast medium was performed for PE evalua-
tion. If a PE was identified, vena cava filter protection was ap-
plied to the patients regardless of being symptomatic or asymp-
tomatic.

Treatment with heparin sodium (Novo-heparin)

and rivaroxaban (Xarelto)

All patients diagnosed as DVT positive underwent intravenous
heparin sodium (150 units/kg body weight in 24 hours) treat-
ment®"* for 2 weeks, and were switched to oral rivaroxaban,*?**
administered through a naso-gastric tube. The treatment con-
tinued for one month after the DVT became negative on ultra-
sonography.

Statistical analysis

Statistical analysis was conducted using Microsoft Excel 2010
(Microsoft Corp., Redmond, WA, USA). Chi-squared test and
Student’s t-test were used to identify statistical differences in

<60 years >60 years
(n=86) (n=237)
Excluded \
<—— On admission: D-dimer
Not comatose Comatose . . .
(n=194) (n=43) < |ntermittent pneumatic compression
Excluded
Day 7 after admission or emergent surgery:
D-dimer, lower limbs vein sonography
Thrombus (-) Thrombus (+) . .
<
(n=24) (n=19) Heparin or/and rivaroxaban
Excluded ‘ < Day 8: enhanced chest CT
Pulmonary Pulmonary
embolism (-) embolism (+) < Vena cava filter protection
(n=15) (n=4)
D-dimer - D-dimer . ‘
Follow-up lower limb vein ultrasonography Follow-up lower limb vein ultrasonography
Thrombus (-) Thrombus (-)
(n=15) Pulmonary
embolism (-)
(n=4)

Fig. 1. Flow chart of admitted patients for study. Flow chart shows patient recruitment, examination, and treatment.
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patients’ age, gender, diseases, and the D-dimer value between
DVT-negative and positive groups. A value of p less than 0.05
(p<0.05) was defined as statistically significant.

RESULTS

Incidence of DVT and PE, and contributing factors
(Table 1 and 2)

Among the 43 comatose elderly patients, DVT was identified in
19 (44.2%) patients and PE was detected in 4 (9.3%) in one week
after admission. The mean age of all 43 patients was 77.3+9.3
years, and that of DVT-positive and negative groups was 78.4+9.3
years (range, 65-94 years) and 76.4+9.5 years (range, 61-92
years), respectively. There was no significant difference in age
between the two groups (p>0.10). All four PE-positive patients
were aged >80 years old with a mean age of 86.3+0.96 years,
which was significantly higher than that of PE-negative patients
(76.319.4) (p<0.01). These results suggested that age is not a
contributing factor for DVT occurrence as long as the patients
are older than 60; however, a risk of developing to PE is signifi-
cantly high in the patients older than 80 years. Among the four
cases with PE, three were asymptomatic, but one patient dem-
onstrated sudden-onset of dyspnea with a rapid decrease of ar-
terial oxygen saturation (Sa0) to 75% in room-air on the 7th
day of admission, and oxygen was administered. The patient
recovered spontaneously from dyspnea 1 hour after the onset
and regained 100% SaO.. Both DVT and PE were identified on
radiological examination, and heparin treatment was then, initi-
ated immediately and vena cava filter was inserted in the pa-
tient.

The number of female patients was greater than that of male
in this study. However, gender was not a risk factor for DVT, and
the number of incidence of DVT between male and female was
not significantly different (p>0.05) (Table 2A). There were 15
cases of intracerebral hemorrhage (ICH), 15 head traumas with
brain contusion, 9 cerebral infarctions, 2 status epileptics, 1
case of hydrocephalus, and 1 case of encephalitis (Table 1).
DVT was not found in any of cerebral infarction patients. On
the other hand, DVT was identified in 10 ICH (66.7%) and 8
head trauma (53.3%) patients. Occurrence of DVT was signifi-
cantly higher in the patients with ICH than in those without
ICH (p<0.05) (Table 2B), leading to the conclusion that ICH is a
definite risk factor for DVT. Head trauma did not strongly affect
the occurrence of DVT and there was no statistical difference in
incidence of DVT between head trauma and non-trauma cases
(p>0.10) (Table 2C). In 25 patients who underwent surgery, DVT
was identified in 15 patients (60.0%) in one week after surgery,
whereas DVT was confirmed in 4 of 18 (22.2%) in non-surgical
patients. The risk of DVT was significantly higher in surgical cas-
es than with non-surgical cases (p<0.05) with an odds ratio of
5.25 (Table 2D).
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D-dimer value and DVT (Table 1)

The normal range of D-dimer in our testing was <1.0 pg/mL. On
admission and in 1 week after admission or surgery, D-dimer
was higher than normal range in both the DVT-negative and
positive groups. In the DVT-negative group, D-dimer increased
from 1.8+0.7 pg/mL to 4.1+4.2 ug/mL, whereas the value in-
creased from 3.1+2.8 pg/mL to 20.1+14.5 pg/mL in the DVT-
positive group. D-dimer values were not significantly different
between DVP-positive and negative groups on admission
(p>0.05); however the value significantly different at day 7
(p<0.01). The high value of D-dimer on admission was not al-
ways associated with high incidence of DVT. When DVT turned
to be negative on ultrasonography examination after treat-
ment, D-dimer values decreased to 3.5+2.3 pug/mL. Moreover,
D-dimer values decreased further to 1.6+0.8 ug/mL after one
month of continuous treatment. D-dimer was an effective fol-
low-up marker for DVT.

Period of treatment (Table 1)

Thrombosis was alleviated by treatment and no recurrence of
DVT was observed in any of the 19 patients during the mean
follow-up period of 68.1+9.5 days. The mean duration from ini-
tiating treatment for DVT to the absence of thrombosis on ul-
trasonography was 22.3+14.8 days (from 8 to 56 days) in 19 pa-
tients; 24.2+16.6 days in the PE-negative group, and 17.8+9.8
days in the PE-positive group. There was no significant differ-
ence between the two data (p>0.10). The treatment never
caused hemorrhagic diseases in the study.

DISCUSSION

DVT can occur not only in prolonged immobilized patients but
also in immobilized acute stroke patients within 7 days after the
onset.”” Our study was carried out in an emergency institute,
and the authors investigated the incidence of DVT in 7 days af-
ter admission and evaluated the necessity of early heparin
treatment in comatose patients with severe acute neurological
diseases, especially in hemorrhagic diseases.

All DVT-positive patients in our study were aged >65 years, in
agreement with the finding that the risk of DVT is higher in pa-
tients aged 65 years and over.*** In addition, the incidence of
venous embolism is considered extremely high in patients old-
er than 80 years,*** and all patients with PE in the current study
were aged over 80 years.

In ischemic disease, no cases with DVT were identified, and
administration of anti-platelet or anti-coagulant drugs to the
patients might have played a role of prophylaxis for DVT. In
contrast, the incidence of DVT was significantly high in patients
with ICH (Table 2B). Hemostatic drugs such as carbazochrome
and tranexamic acid were routinely administered for 3 days to
the ICH patients. However, these drugs were not correlated with
the DVT formation in immobilized older patients, because the
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Table 1. Data of Patients
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DVT (-) DVT (+)
n 24 19
Age (yrs old) 76.4£95 78.4+9.3
Male:female 717 712
Cerebral infarction 9
Head trauma 7 Intracranial hemorrhage 10
Diseases Intracranial hemorrhage 5 Head trauma 8
Status epileptics 2 Encephalitis 1
Hydrocephalus 1
Surgical cases 10 15
D-dimer on admission (ug/mL) 1.8+0.7 3.1+£28
Atday 7 41442 20.1+14.5
When DVT disappeared - 35423
One month after DVT disappeared 1.6+0.8
DVT, deep vein thrombosis.
incidence of DVT was not statistically high in head trauma pa- Table 2. Contributing Factors for DVT
tients who were administered hemostatic drugs (Table 2C). A Male and Female
Surgery is a major risk factor for DVT, especially in elderly pa- Male P Total
tients,” and the risk of DVT was significantly higher in surgical DVT (+) 7 12 19
patients than in non-surgical patients (Table 2D). In this study, DVT (1) 7 17 2
there was no case of surgery in ischemic patients and this is also Total 1 29 53
the’reason.tha't the 1n?1de.nce of DVT was extremely lf)w in tl.le Chi-squared test p>0.05, odds ratio: 142
patients with ischemic diseases. Head trauma causing brain
contusion itself was not a risk factor of DVT; however, the risk of B. Intracranial Hemorrhage
DVT turned significantly high if surgery was performed to the ICH Non-ICH Total
traumatic patients. DVT (+) 10 5 15
D-dimer is a reliable marker for DVT or PE detection.'®* DVT (+) 9 19 28
However, D-dimer increases not only in thrombotic disorders, Total 19 24 13
but also in a variety of conditions including recent major sur- Chi-squared test p<0.05, odds ratio: 4.22
gery, hemorrhage, trauma, infection, and cancer.” In addition,
there is no set value of D-dimer that indicates the existence of C. Head Trauma
DVT. In the present study, the mean values of D-dimer on ad- Trauma Non-trauma Total
mission were greater in both DVT-negative and positive pa- DVT (+) 8 1 19
tients, than the normal upper limit, and the value increased at DVT (+) 7 17 24
day 7. However, the D-dimer value on admission were not sta- Total 15 28 43

tistically higher in DV T-positive patients (p>0.05), although
their value at day 7 was significantly higher (p<0.01). This result
suggested that high value of D-dimer on admission does not
imply the occurrence of DVT, and examination of D-dimer val-
ue at day 7 is important in old comatose patients whose D-di-
mer value was within normal range on admission.

It has been reported that 90% of cases of distal DVT resolved
spontaneously without treatment.** However, DVT is a poten-
tially life-threatening disease, and the mortality rate is extreme-
ly high when symptomatic PE occurs.””* In our institute, inter-
mittent pneumatic compression is applied to all comatose
older patients on admission and continue for more than 1
week, but DVT was identified in 44.2% of our patients, suggest-
ing that mechanical treatment alone is insufficient for prophy-
laxis of DVT. Heparin is considered to be an effective treatment

http://dx.doi.org/10.3349/ym}.2016.57.2.388

Chi-squared test p>0.10, odds ratio: 1.77

D. Surgery and Non-Surgery Cases

Surgery Non-surgery Total
DVT (+) 15 4 19
DVT () 10 14 24
Total 25 18 43

Chi-squared test p<0.05, odds ratio: 5.25

for DVT.*" In geriatric patients, aggressive pharmacologic pro-
phylaxis for DVT is recommended, and should be initiated ei-
ther at admission or shortly after surgery.®* However, heparin
carries a risk of ICH, and even low-molecular-weight heparin is
associated with an increased risk for ICH.*® Moreover, recent
studies have questioned the effectiveness of heparin as a pro-
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phylaxis treatment." In this study, the mortality rate of DVT was
fortunately 0% and no patients had recurrence of either DVT or
PE after treatment during 2 months of admission.

The elderly comatose patients, who suffer from ICH or who
undergo emergent surgery, possess extremely high risk of DVT;
however, such patients are also the patients who should avoid
anticoagulant therapy at an acute period. High value of D-di-
mer on admission does not indicate the necessity of early initia-
tion of heparin treatment in those patients. Rather, D-dimer
measurement and lower-extremity vein ultrasonography ex-
amination at day 7 after admission or surgery are important to
assess the necessity of heparin treatment. Our present study
proved that initiation of heparin treatment 7 days after admis-
sion or surgery is safe and effective for prophylaxis of DVT in
comatose elderly patients with acute neurological diseases.

In this study, patients with malignancy, cardio-pulmonary
diseases, hip fracture, or other diseases were not included, and
further studies with a larger sample size are required to validate
the findings reported herein.

In conclusion, the risk of developing DVT and PE is extreme-
ly high in comatose elderly patients who suffer from ICH or un-
dergo surgery. And initiation of heparin treatment 7 days after
admission or surgery is safe and effective for prophylaxis in
such patients.

ACKNOWLEDGEMENTS

We wish to express our gratitude to Edanz Group Ltd. for gram-
matical modification of our manuscript.

REFERENCES

1. Heit JA, Melton L] 3rd, Lohse CM, Petterson TM, Silverstein MD,
Mohr DN, et al. Incidence of venous thromboembolism in hospi-
talized patients vs community residents. Mayo Clin Proc 2001;76:
1102-10.

2. Longo MG, Greco A, Pacilli M, D’Ambrosio LP, Scarcelli C, Gran-
done E, et al. Deep venous thrombosis in elderly hospitalized pa-
tients: prevalence and clinical features. Aging Clin Exp Res 2005;
17:42-5.

3. Jaffer AK, Brotman D]. Prevention of venous thromboembolism
in the geriatric patient. Clin Geriatr Med 2006;22:93-111, ix.

4. Rogers RL. Venous thromboembolic disease in the elderly patient:
atypical, subtle, and enigmatic. Clin Geriatr Med 2007;23:413-23,

5. HeitJA. The epidemiology of venous thromboembolism in the com-
munity: implications for prevention and management. ] Thromb
Thrombolysis 2006;21:23-9.

6. Nokes TJ, Keenan J. Thromboprophylaxis in patients with lower
limb immobilisation - review of current status. Br ] Haematol 2009;
146:361-8.

7. Rosendaal FR, Reitsma PH. Genetics of venous thrombosis. ] Thromb
Haemost 2009;7 Suppl 1:301-4.

8. Tichelaar YI, Kluin-Nelemans H]J, Meijer K. Infections and inflam-
matory diseases as risk factors for venous thrombosis. A system-
atic review. Thromb Haemost 2012;107:827-37.

9. Wong P, Baglin T. Epidemiology, risk factors and sequelae of ve-

392

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

DVT in Comatose Elderly Patients

nous thromboembolism. Phlebology 2012;27 Suppl 2:2-11.

Kraft C, Schuettfort G, Weil Y, Tirneci V, Kasper A, Haberichter B,
et al. Thrombosis of the inferior vena cava and malignant disease.
Thromb Res 2014;134:668-73.

Zarowitz BJ, Tangalos E, Lefkovitz A, Bussey H, Deitelzweig S, Nu-
tescu E, et al. Thrombotic risk and immobility in residents of long-
term care facilities. ] Am Med Dir Assoc 2010;11:211-21.

Enders JM, Burke JM, Dobesh PP. Prevention of venous thrombo-
embolism in acute medical illness. Pharmacotherapy 2002;22:1564-
78.

Lacherade JC, Cook D, Heyland D, Chrusch C, Brochard L, Brun-
Buisson C; French and Canadian ICU Directors Groups. Preven-
tion of venous thromboembolism in critically ill medical patients:
a Franco-Canadian cross-sectional study. ] Crit Care 2003;18:228-37.
McGarry LJ, Thompson D. Retrospective database analysis of the
prevention of venous thromboembolism with low-molecular-weight
heparin in acutely III medical inpatients in community practice.
Clin Ther 2004;26:419-30.

Spencer A, Cawood T, Frampton C, Jardine D. Heparin-based
treatment to prevent symptomatic deep venous thrombosis, pul-
monary embolism or death in general medical inpatients is not
supported by best evidence. Intern Med J 2014;44:1054-65.

Wells PS, Anderson DR, Rodger M, Forgie M, Kearon C, Dreyer J, et
al. Evaluation of D-dimer in the diagnosis of suspected deep-vein
thrombosis. N Engl ] Med 2003;349:1227-35.

Perrier A. Review: the Wells clinical prediction guide and D-dimer
testing predict deep venous thrombosis. ACP J Club 2006;145:24.
Hogg K, Wells PS, Gandara E. The diagnosis of venous thrombo-
embolism. Semin Thromb Hemost 2012;38:691-701.

Tenna AM, Kappadath S, Stansby G. Diagnostic tests and strategies
in venous thromboembolism. Phlebology 2012;27 Suppl 2:43-52.
Wells P, Anderson D. The diagnosis and treatment of venous throm-
boembolism. Hematology Am Soc Hematol Educ Program 2013;
2013:457-63.

André C, de Freitas GR, Fukujima MM. Prevention of deep venous
thrombosis and pulmonary embolism following stroke: a system-
atic review of published articles. Eur ] Neurol 2007;14:21-32.
Vespa P; Participants in the International Multi-Disciplinary Con-
sensus Conference on the Critical Care Management of Subarach-
noid Hemorrhage. Deep venous thrombosis prophylaxis. Neuro-
crit Care 2011;15:295-7.

Stevenson M, Scope A, Holmes M, Rees A, Kaltenthaler E. Rivarox-
aban for the prevention of venous thromboembolism: a single
technology appraisal. Health Technol Assess 2009;13 Suppl 3:43-8.
Turpie AG, Kreutz R, Llau J, Norrving B, Haas S. Management con-
sensus guidance for the use of rivaroxaban--an oral, direct factor
Xa inhibitor. Thromb Haemost 2012;108:876-86.

Bembenek JP, Karlinski M, Kobayashi A, Czlonkowska A. Deep ve-
nous thrombosis in acute stroke patients. Clin Appl Thromb He-
most 2012;18:258-64.

Weill-Engerer S, Meaume S, Lahlou A, Piette E Saint-Jean O, Sachet
A, etal. Risk factors for deep vein thrombosis in inpatients aged 65
and older: a case-control multicenter study. ] Am Geriatr Soc 2004;
52:1299-304.

Kniffin WD Jr, Baron JA, Barrett J, Birkmeyer JD, Anderson FA Jr.
The epidemiology of diagnosed pulmonary embolism and deep
venous thrombosis in the elderly. Arch Intern Med 1994;154:861-6.
Di Minno G, Tufano A. Challenges in the prevention of venous throm-
boembolism in the elderly. ] Thromb Haemost 2004;2:1292-8.
Keenan CR, White RH. Age as a risk factor for venous thromboem-
bolism after major surgery. Curr Opin Pulm Med 2005;11:398-402.
Kearon C. Natural history of venous thromboembolism. Circula-
tion 2003;107(23 Suppl 1):122-30.

http://dx.doi.org/10.3349/ymj.2016.57.2.388



