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Background: Early accurate outcome prognostication for patients with intracerebral
hemorrhage (ICH) and accompanying intraventricular hemorrhage (IVH) is often chal-
lenging (1). Acute hydrocephalus often contributes to a poor clinical exam (2) and can
portend significant morbidity and mortality (3). Accordingly, the inpatient neurologist may
feel inclined to recommend limitations of care for an ICH patient admitted with a large
IVH burden and poor exam.

Case presentation: We present a patient with significant IVH and minimal ICH who
deteriorated rapidly to coma after presentation. Despite this exam, an initially non-
functioning diversion of cerebrospinal fluid (CSF) and temporary halt of further attempts
of CSF diversion in the setting of an early “do not resuscitate order,” our patient gradually
improved and, with supportive ICU care and rehabilitation, was able to communicate
and ambulate with assistance at 12 weeks.

Conclusion: Patients with ICH with IVH do have the capacity to improve dramatically
even with relatively conservative management. Unless previous limitations of care exist,
we recommend that early judgments of prognosis for patients with ICH and/or IVH
should be delayed for at least 72 h until the patient’s clinical trajectory over time is better
understood.
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BACKGROUND

Early, accurate outcome prognostication for patients with intracerebral hemorrhage (ICH) and
accompanying intraventricular hemorrhage (IVH) is often challenging (1). IVH is present initially
in one quarter of patients with ICH or may occur as subsequent extension of the ICH component
(2). Acute hydrocephalus often contributes to a worsened clinical exam (2) and can portend
significant morbidity and mortality (3). Based on these teachings, the inpatient neurologist may
feel inclined to recommend limitations of care for an ICH patient admitted with a large IVH
burden and poor exam. Here, we report on a patient with IVH and minimal ICH who made a
remarkable recovery despite an initially devastating exam and temporary pause in additional
cerebrospinal fluid (CSF) diversion in the setting of a non-functioning external ventricular drainage
(EVD) and transient code status of “Do not resuscitate”
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CASE PRESENTATION

A 56-year-old woman with a history of atrial fibrillation, hyper-
tension, congestive heart failure, and mechanical mitral valve
repair following rheumatic heart disease on warfarin was trans-
ferred to our hospital after being found unresponsive. On arrival,
her blood pressure was 141/66. She was awake and able to move
all four extremities to command; however, she had no verbal
output, and her Glasgow Coma Scale (GCS) was 10 (E = eye
opening 3, V = verbal response 1, and M = motor response 6).

A head CT (Figure 1A) demonstrated a small ICH in the left
periventricular white matter with significant intraventricular
blood. CT angiogram of the head (Figure 1B) was suggestive
of Moyamoya-like vasculopathy involving the left internal
carotid artery (ICA) summit. Laboratory testing showed an INR
of 3.6. She received intravenous vitamin K and prothrombin
complex concentrate for INR reversal.

Following intubation for airway protection due to declining
mental status, an EVD was placed; however, drainage ceased
within 1 h of placement due to obstruction of the catheter with
blood. On repeat clinical exam off sedation, the patient was not
following commands with a GCS of 4T. She had fixed, non-
reactive pupils at 3 mm; absent corneal, oculocephalic, cough,
and gag reflexes; no spontaneous breaths; and slight flexion to
painful stimuli in the upper extremities. Repeat head CT showed
worsened IVH (Figure 1C) with hydrocephalus and apparent
compression of the midbrain (Figure 1D).

The patient’s husband was immediately informed that these
developments were concerning for a devastating functional out-
come, if she were to survive. Consequently, no further attempt

was made to adjust the EVD for improved drainage or place a
second EVD. Her code status was changed to “do not resuscitate”
in the evening of admission. Her husband requested time to
consider full comfort measures as goals of care, while continued
routine ICU care would be pursued. Given the non-functioning
EVD, obtained ICP readings were deemed inaccurate and
thus not further acted upon through EVD manipulation or
osmotherapy.

However, the patient’s clinical exam spontaneously improved
over the following 48 h, while supportive ICU care was con-
tinued. She began overbreathing the ventilator and regained
reactive pupils, cough, and gag reflexes, with absent, but eventual
return of corneal and oculocephalic reflexes. On motor exam,
she extended in the right arm and leg, but moved the left arm
spontaneously and withdrew in both left arm and leg.

Shortly after these observations, her EVD then started to
drain spontaneously, without intervention, again approximately
48 h after initial placement. Based on this clinical improvement,
the patient’s husband requested that her code status be changed
back to “full resuscitation” Repeat head CT on postbleed day 4
(Figure 1E) showed improved hydrocephalus, although still with
ventricles “casted” from IVH. A more aggressive care approach
was pursued at that time, and a left-sided EVD was placed.

A diagnostic cerebral angiogram confirmed a Moyamoya
syndrome characterized by (1) chronic occlusion of the left
supraclinoid ICA above the origin of the anterior choroidal
artery, (2) a meshwork of small vessels replacing the ICA sum-
mit, proximal ACA, and proximal MCA, and (3) robust collater-
als supplying the L MCA vascular territory via a widely patent
anterior communicating artery and leptomeningeal collaterals

Neuroimaging

FIGURE 1 | Neuroimaging. Figure 1 with axial CT head (A) and coronal CTA (B) on presentation, with repeat axial CT 3 h later (C,D) and axial images on
posthemorrhage day 4 and 21 (E,H). Diagnostic cerebral angiogram (coronal view and sagittal view) is shown in images (F,G), respectively.
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derived from the distal L PCA (Figures 1EG). No definite,
angiographically demonstrable culprit lesion was demonstrated.
However, in light of these findings, empiric administration of
intraventricular tissue plasminogen activator was deferred,
given an unknown further risk of intracranial hemorrhage in
the setting of the patient’s unique cerebrovascular anatomy.
The patient was extubated safely 1 week after admission.

At the time of discharge to inpatient rehabilitation, 3 weeks
posthemorrhage, the patient was able to follow commands inter-
mittently and could move the right arm in the plane, the right
leg with flicker movement, and the left arm and leg antigravity.

Figure 1H shows a surveillance head CT at 3 weeks without
residual intraventricular blood.

At the time of outpatient follow-up at 12 weeks, the patient
was alert, communicated well, was able to eat by herself, and
required two-person assist for walking. Neurologic examination
showed her to be partly oriented, with full ability to follow com-
mands and no evidence of aphasia. On cranial nerve testing, she
could count fingers in central visual fields only. Gaze was dys-
conjugate with a right third nerve palsy and bilateral restricted
upgaze. The remaining cranial nerves were intact. Motor exam
showed near full strength in the upper extremities and strength
of 4 of 5 in the lower extremities. Sensory and cerebellar func-
tions were intact. Her mobility had further improved, and at
9 months, she is able to ambulate with a rolling walker and
requires one-person assist at times.

DISCUSSION

Nearly 30% of patients who die of ICH in a hospital have
aggressive care withdrawn within the first 24 h of admission (4).
The possibility that self-fulfilling prophecies may influence the
care of ICH patients heavily has been much debated in literature
(5). IVH and hydrocephalus in particular can contribute to
clinical exam deterioration for an ICH patient (2) and may in
some cases lead clinicians to assume early on during a hospital
admission that prognosis will inevitably be poor.

These assumptions may be rooted in historical IVH outcome
data. While a detailed discussion of the differences between pri-
mary and secondary IVH is beyond this case report, it deserves
mention that several studies have shown a worse outcome with
secondary IVH (6).

Intraventricular hemorrhage and hydrocephalus in the
setting of ICH have been traditionally associated with worse
ICH outcomes in multiple cohort studies. A cohort study of 129
medically managed patients with supratentorial ICH published
in 1999 found a mortality rate of 43% for patients with ICH and
IVH versus 9% for those patients with ICH alone (7). The ICH
score, the most widely used and validated clinical grading scale
for ICH since its publication in 2001, specifically incorporates
the presence of intraventricular blood as a factor contributing
to poorer prognosis (8). The modified Graeb Scale, a semiquan-
titative method for assessing IVH extension, for ICH patients
has also been shown to be an independent predictor of 30-day
mortality and poor functional outcome (9).

There is ambiguity regarding the association of timing of IVH
with a poor outcome: Witsch et al. (10) found that early, but not

delayed IVH was associated with a poor outcome (10). Delayed
IVH was defined as IVH that was present on the subsequent,
but not initial head CT (10). On the contrary, Maas et al. (11)
found delayed IVH to be an independent predictor of short-
term mortality and poor functional outcome at 3 months (11).

However, it should be noted that hydrocephalus was not
corrected for as a potential contributor to poor outcome. In a
retrospective observational study, Mahta et al. (12) found that
IVH in a patient with ICH in the absence of hydrocephalus
was not associated with increased mortality or disability (12).

The assumption among clinicians of poor outcome in
patients with massive intraventricular extension of ICH may in
and of itself influence early limitation of care patterns. In the
1999 study mentioned above that cited a 43% mortality rate
for ICH patients with IVH, only 2 of the 47 patients with IVH
had EVDs placed, and no intraventricular thrombolytics were
administered (7). In a separate, more recent cohort of greater
than 270 ICH inpatients, an EVD was also found to be rarely
placed, despite the fact that almost 50% of patients had hydro-
cephalus on the initial CT scan (13). In search for more accurate
prognostic factors determining outcome in patients with ICH,
Maas et al. (14) found that the GCS score on day 5 (“GCS 57)
outperformed the ICH score (8) in predicting a good (mRS 0-3)
versus poor (mRS 4-6) outcome at 3 months.

Most recently, the CLEAR III trial (15), while unable to prove
a definitive difference in functional outcomes between IVH
patients treated with intraventricular alteplase versus placebo,
did reveal more favorable outcomes overall than expected; in fact,
45% of the patients in the control group for this trial achieved the
ability to walk, whereas the initial power calculations based on
historical data estimated that no more than 22% in the control
group would achieve this outcome (16). Furthermore, for all
ICH patients (with or without IVH), avoidance of early limita-
tions of care in the hospital is recommended by the American
Heart Association (AHA) Guidelines on the Management of
Spontaneous ICH (17) and has been shown as a treatment strat-
egy to lower mortality rates compared to those rates that might
be predicted by the ICH score (8) and other prognostic models
with limitations of care bias incorporated.

In addition to the AHA statement, the Neurocritical Care
Society also recommends treating patients with devastating brain
injury, such as ICH with IVH, for at least 72 h before deciding
on limitation of life-sustaining therapy (18). For IVH patients in
particular, we share the opinion expressed in the AHA and NCS
guidelines that, unless clear advance directives exist, early with-
drawal of life-sustaining therapy should be deferred as a default
plan of management, in particular when intracerebral and/or
intraventricular hematomas are amenable to surgical evacuation
and/or CSF diversion (19). Further, potential confounders of a
poor exam such as infection, sedative adverse effects of medica-
tions, and non-convulsive seizures should be taken into account
and addressed.

The case presented in this report is an example of the outcome
that an ICH patient with a large amount of IVH can achieve
even when the medical team initially decides to place limitations
on therapy. In hindsight, the first discussion with the patient’s
husband on goals of care occurred very early in the setting of
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the patient’s deterioration to a comatose state and imaging
findings of hydrocephalus and apparent brainstem injury. It is
unclear if foregoing this initial discussion and addressing the
non-functioning EVD could have contributed to an improved
neurologic outcome.

This case complements emerging data that the natural history
for certain ICH patients with large IVH may not be as poor as
one may expect. While prognostic factors for a poor outcome
such as the GCS on day 5 in the study by Maas et al. (14) are
certainly desirable to aid in decision-making, they should
be validated in prospective multicentric studies. Observational
data derived from a cohort, such as in the study presented,
should always be used with caution as a decision-making tool
for the individual patient, taking into account specific comor-
bidities and potential confounding factors.

Our case exemplifies that a poor neurologic exam can be
mediated by minimal primary ICH but with large IVH. While
our patient’s IVH would be classified as secondary, the primary
ICH component likely is a minor contributor to her outcome.
This represents a stark contrast to the patient population in the
study by Tuhrim et al. (7), where intraventricular extension of
ICH was associated with more than twice as large baseline hema-
toma volume and consequently a higher mortality rate (43% with
IVH extension versus 9% without associated IVH).

Thus, potential explanations for our patients remark-
able recovery are minimal parenchymal injury, aggressive CSF
diversion, and supportive ICU care—although temporarily
halted—which were provided despite a poor neurologic exam
upon admission to the ICU.

CONCLUSION

Patients with ICH and IVH do have the capacity to improve
dramatically even with relatively conservative management.
This case serves as an example of significant and spontaneous
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