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INTRODUCTION

Spontaneous intracranial hypotension (SIH) has an 
estimated annual incidence of about 5 per 100,000(1). 
SIH results from spontaneous leakage of cerebrospinal 
fluid (CSF) and subsequent low CSF pressure. The 
typical clinical feature is orthostatic headache. Other 
features include nausea, spinal pain, diplopia and tinnitus 

(2). Diagnostic confirmation of SIH requires evidence 

of low CSF pressure (less than 60 mm CSF) by lumbar 
puncture or evidence of CSF leakage on imaging studies. 
Conservative treatments involve adequate hydration and 
strict bed-rest. If these approaches fail, an epidural blood 
patch (EBP) is often successful (2). Most patients with SIH 
have a favorable outcome; however, mortality has been 
reported due to serious complications, such as subdural 
hematoma (SDH) or multiple strokes (3, 4).

Disseminated intravascular coagulation (DIC) is 
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a hemostatic abnormality characterized by excessive 
coagulation and fibrinolysis, causing bleeding and 
thrombosis. Common causes of DIC include sepsis, 
malignancy and trauma (5). DIC is not only an indicator 
of poor prognosis from underlying diseases, but also a 
contraindication for invasive procedures, such as EBP.

Possible risk factors for SIH include connective 
tissue diseases and bariatric surgery (6,7). To the best of our 
knowledge, no publications have reported an association 
among SIH, malignancy and DIC. In this report, we 
present a case study of a 60-year-old female with SIH and 
concurrent DIC due to malignancy.

CASE PRESENTATION

This 60-year-old female was a retired cosmetologist 
who was relatively healthy prior to this incident. She 
experienced a bilateral headache, described as a swollen 
and heavy sensation, in the occipital and nuchal areas for 
about one month before admission. The uncomfortable 
sensation was precipitated by a postural change from 
reclining to standing, and it subsided soon after reclining 
again. However, acute onset of dizziness, nausea and 
vomiting developed three days before admission. In the 
meantime, her headache changed from moderate to severe 
intensity over her whole head, and postural changes no 
longer exacerbated her headache. Due to this symptom 
progression, she visited our emergency department.

In the emergency department, her systolic blood 
pressure was 176 mmHg, and diastolic blood pressure 103 
mmHg. Her consciousness level was intact, and no focal 
neurologic signs were observed. Laboratory data showed 
anemia (hemoglobin level: 9.6 g/dL), thrombocytopenia 
(platelet count: 49000 cells/mm3) and prolonged INR 
(1.24). Further surveys found decreased fibrinogen levels 
(95 mg/dL) and increased D-Dimer levels (14.62 μg/ml), 
and DIC was diagnosed accordingly. Brain CT showed 
a subacute subdural hematoma of about 8-12 mm in 
thickness in the left frontotemporoparietal region, about 
8 mm in thickness in the right anterior frontal region 
and very thin-layered subdural hematoma along the falx 
and right part of the tentorium. Brain MRI revealed not 
only bilateral SDH, but also diffuse pachymeningeal 
enhancement, deformity of the midbrain and diencephalon 
and slight distention of the transverse sinus (Figure 1). MR 

myelography showed evidence of CSF accumulation along 
right intervertebral foramen to right paraspinal region at 
the level of C5-6, and CSF leakage from C5-6 level was 
suspected (Figure 2). Furthermore, MR myelography 
revealed right-sided pleural effusion.

EBP treatment was not done immediately because of 

a concern of coagulopathy. After fresh frozen plasma and 
plateletpheresis transfusion for several days, prolonged 
INR and low platelet count were corrected to INR: 1.09, 
platelet count: 177000 cells/mm3. Immediately after 
correction of coagulopathy, EBP was conducted at the 
level of T6-7 using 18 ml of autologous blood. We chose 

Figure 1. 	Comparison of T1-weighted brain MRI during 
admission (a) and one week after EBP treatment 
(b) showed disease progression. Both images 
show characteristics of SIH, including diffuse 
pachymeningeal enhancement and bilateral SDH.

Figure 2. 	Sagittal view of T2-weighted spine MRI (a) and 
transverse view of heavily T2-weighted MR 
myelography at level C5-6 (b). Dashed line in 
(a) indicates the level of (b), and arrow in (b) 
indicates CSF accumulation along the right 
intervertebral foramen to the right paraspinal 
region, showing the site of CSF leakage.
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to conduct EBP at T6-7 rather than C5-6 due to technique 
and safety concerns. However, symptoms such as 
headache, nausea and vomiting did not resolve in the days 
following the first EBP. 

Meanwhile, we investigated the possibility of 
malignancy due to presence of DIC. Serial surveys, 
including chest and abdomen CT, whole body bone scan 
and whole body PET scan revealed right-sided pleural 
effusion and multiple suspected bone metastases in whole 
spine, sternum and pelvic bone, but no definite tumor 
mass was found. Subsequent thoracentesis and pleural 
effusion cytology indicated adenocarcinoma. Carcinoma 
of unknown primary origin was suspected.

Symptoms of nausea and headache progressed within 
one week after the first EBP treatment. Follow-up brain 
MRI showed persistence of pachymeningeal enhancement 
and greater SDH compared with the previous MRI (Figure 
1), indicating disease progression over the three week 
inter-scan interval.

Delirium, hemoptysis, hematuria and dyspnea 
developed one week after EBP treatment. The family 
decided not to perform a blood transfusion or other 
invasive procedures due to the poor prognosis of 
carcinoma of unknown primary origin. Dyspnea worsened 
rapidly, and the patient passed away due to respiratory 
failure three days after the onset of dyspnea.

 

DISCUSSION

This case report presents a challenging case with 
SIH and DIC due to malignancy. The diagnoses of SIH, 
DIC and malignancy were confirmed by brain MRI, MR 
myelography, coagulation profile and pleural effusion 
cytology. To the best our knowledge, this is the first case 
report demonstrating an association between SIH and DIC 
due to malignancy. 

Malignancy and DIC may have been risk factors for 
SIH in this patient. Possible mechanisms include: (1) 
direct tumor invasion through dura and arachnoid mater, 
and (2) failure to repair CSF leakage due to coagulopathy. 
To the best of our knowledge, this is the first report of 
an association between SIH and coagulopathy due to 
malignancy. Further case reports are needed to support this 
association.

In the present case, DIC complicated the management 

of SIH. EBP is considered the first line management for 
SIH refractory to conservative treatment. However, DIC is 
a contraindication to EBP. Furthermore, coagulopathy may 
cause EBP failure. Although the therapeutic mechanism 
of EBP remains unknown, blood clot formation likely 
plays a role. In our case, we tried to correct coagulopathy 
by intensive transfusion of fresh frozen plasma and 
plateletpheresis.  Unfortunately,  this patient was 
unresponsive to EBP.

Although carcinoma of unknown origin has a poor 
prognosis (8), EBP or alternative treatments could be 
palliative treatments to reduce patient discomfort. A 
second EBP, epidural fibrin glue injection or surgical 
repair could be considered as second line management 
after failure of the first EBP. Previous studies have shown 
success rates of the first EBP to be around 30-60%, and 
subsequent EBPs had cumulatively higher success rates 
(9,10). Furthermore, targeted EBP aimed at CSF leakage 
segments was more effective than blind EBP (11). A second 
targeted EBP using a larger blood volume could have 
been an option for the current patient if coagulopathy was 
controlled. Second, previous case studies reported that 
epidural fibrin glue injection may be an alternative to EBP 

(12). Fibrin glue injection might have been beneficial in this 
case because patients with coagulopathy have been shown 
to have impaired fibrin formation. However, the efficacy 
of epidural fibrin glue injection remains to be validated by 
large-scale randomized controlled trials. Third, surgical 
repair of the CSF leak could have been considered in this 
case if all non-surgical managements failed. The advantage 
of surgical repair would be that the SDH drainage could 
be done concurrently.

Acknowledgement and funding

This study was supported by the Ministry of Science 
and Technology of Taiwan (104-2314-B-075-005-MY2) 
and Taipei Veterans General Hospital (V105C-110).

REFERENCES
1.	 Schievink WI. Spontaneous spinal cerebrospinal 

fluid leaks and intracranial hypotension. JAMA 2006; 
295:2286-2296.

2.	 Mokri B. Spontaneous low pressure, low CSF 



98

Acta Neurologica Taiwanica Vol 25 No 3 September 2016

volume headaches: spontaneous CSF leaks. Headache 
2013;53:1034-1053.

3.	 Schievink WI. Stroke and death due to spontaneous 
intracranial hypotension. Neurocrit Care 2013;18:248-
251.

4.	 Chen YC, Wang YF, Li JY, Chen SP, Lirng JF, Hseu 
SS, Tung H, Chen PL, Wang SJ, Fuh JL. Treatment 
and prognosis of subdural hematoma in patients with 
spontaneous intracranial hypotension. Cephalalgia 
2016;36:225-231.

5.	 Levi M, Ten Cate H. Disseminated intravascular 
coagulation. N Engl J Med 1999;341:586-592.

6.	 Reinste in  E,  Par iani  M,  Bannykh S,  Rimoin 
DL, Schievink WI. Connective tissue spectrum 
abnorma l i t i e s  a s soc i a t ed  wi th  spon taneous 
cerebrospinal fluid leaks: a prospective study. Eur J 
Hum Genet 2013;21:386-390.

7.	 Schievink WI, Goseland A, Cunneen S. Bariatric 
surgery as a possible risk factor for spontaneous 
intracranial hypotension. Neurology 2014;83:1819-
1822.

8.	 Hemminki K, Bevier M, Hemminki A, Sundquist 
J. Survival in cancer of unknown primary site: 
population-based analysis by site and histology. Ann 
Oncol 2012;23:1854-1863.

9.	 Sencakova D, Mokri B, McClelland RL. The efficacy 
of epidural blood patch in spontaneous CSF leaks. 
Neurology 2001;57:1921-1923.

10.	Berroir S, Loisel B, Ducros A, Boukobza M, Tzourio 
C, Valade D, Bousser MG. Early epidural blood patch 
in spontaneous intracranial hypotension. Neurology 
2004;63:1950-1951.

11.	Cho KI, Moon HS, Jeon HJ, Park K, Kong DS. 
Spontaneous intracranial hypotension: efficacy of 
radiologic targeting vs blind blood patch. Neurology 
2011;76:1139-44.

12.	Mammis A, Agarwal N, Mogilner AY. Alternative 
treatment of intracranial hypotension presenting as 
postdural puncture headaches using epidural fibrin glue 
patches: two case reports. Int J Neurosci 2014;124:863-
866.


