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implantation and the role of diffuse pain and severe spasticity: a case
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Abstract

Patients with a prolonged disorder of consciousness (DoC) may present with severe spasticity and diffuse pain, which might
impair motor output, thus preventing any possible behavioral responsiveness. A 26-year-old man affected by frontoparietal
hemorrhage was operated by hematoma evacuation and decompressive craniectomy; coma persisted for 1 month; cranioplasty
and ventriculo-peritoneal shunting was performed after 4 months. At admission in rehabilitation, he was diagnosed as vegetative
state/unresponsive wakefulness syndrome (VS/UWS). The implantation of intrathecal baclofen (ITB) pump (Medtronic
SynchroMed™ 1I), 14 months after, (60 pg/daily), dramatically improved behavioral responsiveness according to Coma
Recovery Scale-Revised (CRS-R) from 6 to 12 (1 month after ITB). Nociception Coma Scale-Revised (NCS-R) also changed
from 4 to 8 at the same time points. This case report may be an example of covert cognition that should have been diagnosed as a
functional locked-in syndrome or motor-cognitive dissociation, rather than as VS/UWS.
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Case report of secondary hydrocephalus, was performed on August 7,
2015.
The patient was admitted to the Post-Coma Unit of the

post-acute Neurorchabilitation Hospital Santa Lucia, in

A 26-year-old young man was affected by frontoparietal hem-
orrhage due to the rupture of an arteriovenous malformation;

neurosurgical interventions consisted of hematoma evacua-
tion and decompressive craniectomy on April 13, 2015; coma
persisted for 1 month and cranioplasty and ventriculo-
peritoneal shunting (Hakim at 170 mm H2O rate), because
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Rome, around 5 months after the acute event and presented
with severe spastic quadriplegia and sub-continuous crying,
likely because of diffuse and intensive pain. This latter symp-
tomatology and the presence of the ventriculo-peritoneal
shunting did not lead the diagnostic support of neuroimaging
and neurophysiological advanced techniques because of mus-
cular artifacts.

The diagnosis at admission to our post-acute rehabilitation
ward (September 2015) was of vegetative state/unresponsive
wakefulness syndrome (VS/UWS) [5], according to the Coma
Recovery Scale-Revised [4], with a total score of 6 (CRS-R =6).

During the rehabilitation, the pharmacological therapy with
oral anti-spastic drugs, pain killers, GABA-ergic drugs, and
benzodiazepines was of no efficacy, as well as the holistic
multi-disciplinary intensive rehabilitation treatment.

The implantation of intrathecal baclofen (ITB) programma-
ble battery-based pump (Medtronic SynchroMed™ II)
14 months after the acute event, even at low rate dosage
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Fig. 1 a, b Brain CT scan
(obtained on August 25, 2017)
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(60 pg/daily), dramatically improved the behavioral respon-
siveness of the patient, which changed according to CRS-R,
from 6 to 12, with intentional and purposeful motor responses
at the upper and lower left limbs and functional communica-
tion recovery by means of eyelids closure and limbs move-
ments, together with a significant reduction of the crying
episodes.

Nociception Coma Scale-Revised also revealed a signifi-
cant improvement from before to after the baclofen pump
implantation (NCS-R =4-> NCS-R = 8).

CT scan at admission (cerebral MRI was incompatible with
the sub-continuous muscular spasms and the presence of
ventriculo-peritoneal shunting) showed the sequelae of
cranioplasty and ventriculo-peritoneal shunting; left fronto-
parieto-temporo-lenticular, bilateral frontal, and right cerebral
peduncle hypodensities, associated with moderate cortical and
subcortical atrophy (Fig. 1a, b).
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Discussion

The high misdiagnosis rate up to 40% of the prolonged DoC
[10] may be caused by several factors, such as severe motor
impairment, often associated with intractable spasticity, not
responsive to common pharmacological treatments, as well
as intensive and diffuse pain, which may exacerbate the severe
spasticity and thus might impair the behavioral responsive-
ness. Previous case reports underlined the possible respon-
siveness improvement after ITB pump implantation in pa-
tients with DoC [8].

Limitation of the study

Although a late spontaneous recovery, as previously reported
[11], cannot be excluded, the recovery of responsiveness and



Acta Neurochir

of functional communication 14 months after the acute event,
i.e., besides 1 year in a non-traumatic VS/UWS is only anec-
dotally reported [12].

Moreover, the presented case did not change along the
whole period of holistic intensive neurorehabilitation treat-
ment, lasted 10 months, notwithstanding specific pharmaco-
therapy (anti-spasticity drugs and pain killers).

Conversely, the improvement of behavioral responsiveness
was obtained only a few days after the intrathecal baclofen
pump implantation, with a clear cause-effect relationship.

Conclusions

These cases could explain the possible covert residual cogni-
tion revealed by means of advanced diagnostic techniques in
previous reports [6, 7] and should be diagnosed as functional
locked-in syndrome [1-3] or motor-cognitive dissociation [9],
rather than VS/UWS with residual islands of consciousness.

Before a definitive diagnosis of chronic VS/UWS, interfer-
ing factors such as severe spasticity and diffuse pain, should
be taken into account.

The next of kin has consented to the submission of the case
report for submission to the journal.
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