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Cerebellum, brainstem and spinal cord
adhesions following basilar impression
and Chiari malformation surgery
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The true importance of performing a
watertight dural closure, for neurologi-
cal procedures, is to avoid several compli-
cations such as cerebrospinal fluid (CSF)
leakage, pseudomeningocele (PSM), men-
ingitis, cerebral abscess, tonsilar hernia-
tion, hydrocephalus, etc'.

A variety of materials has been used
for duraplasty, including autografts: pe-
riosteum, acellular human dermis (Allo
Derm®);allografts: acellular human dura
mater;xenografts: bovine pericardium and
ovine pericardium and synthetic grafts:
collagen matrix (Dura-Gen®)".

Dura-Gen® originated from collagen
matrix is the unique dural graft which can
be used in the dura mater without the ne-
cessity of additional fixation®.

This study is based on three different
types of complications of dural grafts used
for the posterior fossa decompression in
a patient with basilar impression (BI) and
Chiari malformation (CM). Several adhe-
sions to the cerebellum, medulla and spinal
cord were observed, as well as a partial cal-
cification of the previous graft, along with
cerebellar ataxia.

CASE

A 55-year-old woman was admitted
with history of two neurosurgical proce-
dures due to Bl and CM in different hos-
pitals. The first surgery was performed in
September 1982 when the patient present-
ed balance disorders and cerebellar atax-
ia. The authors do not have the preopera-
tive and postoperative exams of this sur-
gery. On September 2005, the patient un-

derwent the second surgery which the au-
thors also do not have the preoperative
and postoperative exams. On May 2006,
the patient was admitted in our hospital
presenting a variety of symptoms such as
headache, stiffness of neck, diplopia, ny-
stagmus, abolition of gag and palatal re-
flexes, dysphagia, dysarthria, nasal reflux,
rhinolalia, spastic paraparesis, clonic pa-
tellar and Achilles reflexes, severe cere-
bellar ataxia and leg hypopallesthesia. The
magnetic resonance image (MRI) depicted
Bl and herniated tonsils at C1 level along
with thickness of duraplasty, absence of
the fourth ventricle, brainstem distortion
by BI, absence of cisterna magna and cer-
ebellar atrophy (Fig 1).

During the third surgery which was
performed on May 19, 2006, the authors
observed severe local fibrosis and adhe-
sions to the cerebellum, medulla and spi-
nal cord (Fig 2), as well as thickness and
partial calcification of the dural graft that
was completely removed and substituted
by the bovine pericardium. The authors
performed partial exeresis of the adhe-
sions and fibrosis, as well as bilateral ton-
silectomy and a large opening of the fourth
ventricle. After this surgery, there was de-
velopment of PSM and CSF fistula, and a
reoperation was then performed on July
14, 2006 to solve the complications. In
sequential computed tomography brain
scan, there was enlargement of the ven-
tricular system, which probably triggered
the PSM and CSF fistula development. On
August 8, 2006, the patient underwent a
ventriculoperitoneal shunt with total re-
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Fig 2. [A] Local fibrosis and adhesions to the
cerebellum and spinal cord observed dur-
ing the surgery. [B] Tonsilectomy and large
opening of the fourth ventricle.

mission of the PSM and CSF fistula. On the last neuro-
logical examination, on September 5, 2008, there was re-
mission of the headache, stiftness of neck, diplopia, nasal
reflux and leg spasticity, while nystagmus, crural parapa-
resis, patellar and Achilles hyperreflexia, hypopallesthe-
sia and cerebellar ataxia still remained. The last MRI (Fig
3) carried out on October 9, 2008 revealed severe cere-
bellar atrophy and disappearance of the created cisterna
magna due to the hydrocephalus overdrainage.

DISCUSSION

A watertight dural closure is an important tool to
avoid several postoperative complications'”, the most
frequent being the CSF fistula, whose frequency varies
in literature between 0 to 34%'** and the PSM between
2.5 to 23.3%".
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Fig 1. [A] Preoperative MRI demonstrating
basilar impression, herniated tonsils at C1
level, as well as brainstem compression and
absence of the fourth ventricle and cisterna
magna. [B] Thickness of the duraplasty and
cerebellar atrophy.

Fig 3. Postoperative MRI shows decrease of the brainstem distor-
tion, opening of the fourth ventricle, disappearance of the creat-
ed cisterna magna and severe cerebellar atrophy.
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The best dural repair is based on the interrupted or
continuous suture of the dural graft, followed by the use
of sealant material such as collagen matrix, absorbable
gelatin, cyanocrylates, fibrin, glutaraldehyde, Bioglue (a
combination of bovine albumin and glutaraldehyde that
confers enhanced bonding properties) and collagen ma-
terials for the completely dural closure®®.

It is important to observe that some biocompatible
materials like the different kinds of hydrogel can create
an effective barrier to avoid the CSF leakage. The main
reasons to use a dural graft are to make a watertight dur-
al closure and create an enlarged cisterna magna to avoid
adhesions to the nervous tissues, as well as to facilitate the
upward migration of the cerebellum and brainstem”®.

Stendel et al.” observed that in 191 patients under-
going a cranial procedure, CSF collection occurred in 5
patients (2.6%) and CSF fistula in 5 (2.6%), 3 of whom
(1.6%) required surgical revision. The collagen matrix
(Dura-Gen®) was used without additional fixation in 124
patients (56.1%), with single fixation in 55 (24.9%) and
with multiple fixations in 42 (19%).

Parizek et al." reported surgical experience with 2959
allogenic and xenograft dense connective tissue grafts
(1767 of fascia lata, 909 of pericardium, and 283 of dura-
mater). Postsurgical complications occurred in 7.3%: CSF
fistula in 2.8%, meningitis in 2.3%, PSM in 2.2%, wound
infection in 0.6%, malresorptive hydrocephalus in 0.5%
and adhesions to the nervous tissue in 0.5%.

In this study, the authors observed several compli-
cations described in literature which, coincidentally, oc-
curred in just one patient, such as development of fibro-
sis and adhesions, deterioration of clinical presentation,
CSF fistula, PSM and hydrocephalus which was success-
fully treated with ventriculoperitoneal shunt** ™. Further-
more, the last MRI carried out on October 9, 2008 depict-
ed progressive cerebellar atrophy, when compared with a
previous MRI performed before the third surgery as well
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as absence of the created cisterna magna due to the hy-
drocephalus overdrainage. Coincidentally, when the au-
thors visited the patient in her house, they observed that
the patient’s son presented cerebellar ataxia too, and his
MRI also revealed severe cerebellar atrophy, which made
the authors think about a neurodegenerative disorder as
spinocerebellar ataxia associated with Bl and CM. The ge-
netic investigation is a very important method for diag-
nosis of neurodegenerative disorders, but, unfortunately,
this kind of study was not available.
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