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Cerebral Venous and Sagittal Sinus Thrombosis after
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Case Report
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The authors report a case of cortical vein and sagittal sinus thrombosis after a transcallosal removal of a colloid cyst of
the third ventricle. Thirty-six hours after the operation. the patient developed focal seizures: after progressive deterio-
ration. he died on the sixth postoperative day. At the autopsy. a venous hemorrhagic infarct in the right frontoparietal
area and fresh thrombus occluding the sagittal sinus and cortical veins were found. The mechanism of cortical vein and
sinus thrombosis subsequent to this procedure is discussed, and suggestions are made to prevent this serious complication.

(Neurosurgery 26:540-542, 1990)
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Thrombosis of the sagittal sinus and cortical veins has been
reported as a complication of the transcallosal approach to
the lateral and third ventricles (9). Although rare. this com-
plication usually leads to severe neurological deficits. We
report a well-documented case of fatal thrombosis of the
cortical cerebral veins and sagittal sinus after an uneventful
transcallosal removal of a colloid cyst of the third ventricle.
The precipitating factor appeared to be the coagulation of a
large vein draining from the frontal lobe to the sagittal sinus.

CASE REPORT

A 54-year-old man with a 2- to 3-year history of progressive
headaches was seen. For 2 months before he was admitted,
the headaches had become worse and he had noticed difficul-
ties with ambulation as well as a subtle deterioration of his
memory: however, he had been able to continue to carry on
his job as a physician.

At neurological examination, the patient was alert and
oriented. his mental status was unremarkable. and there was
no papilledema nor any abnormalities of the cranial nerves.
He had no weakness, reflex changes. or sensory abnormalities.
The Romberg test disclosed nothing abnormal. He could not
walk heel to toe in a straight line.

A magnetic resonance imaging (MRI) scan showed a lesion
in the anterior third ventricle occluding the foramen of
Monro, causing hydrocephalus. The findings were typical for
a colloid cyst (Fig. 1). The patient was taken to surgery and
underwent a right parasagittal craniotomy centered over the
area of the coronal suture and in front of it. After the dura
was opened. a large vein draining the frontal lobe into the
sagittal sinus was encountered. The vein was located in front
of the coronal suture. and it became evident that. to proceed
with the operation, this vein needed to be taken. After coag-
ulation and sectioning of this parasagittal vein. the frontal
lobe was separated from the falx and the corpus callosum was
exposed. With standard microsurgical technique. the corpus
callosum was opened and the colloid cyst was totally removed
through the foramen of Monro. No retractors were applied to
the sagittal sinus or falx. A ventricular catheter was brought
out through the scalp for postoperative drainage of cerebro-
spinal fluid.

Postoperatively. the patient awoke with no neurological

deficit. The next day. he was alert and oriented. able to sit up
in bed to eat dinner and to watch television. About 36 hours
after the operation. the patient had two focal seizures involv-
ing the left lower extremity, and postictally, he developed left
hemiparesis. At this time. a computed tomographic (CT) scan
of the brain was done, and it showed a rather large hemor-
rhagic infarct affecting the right frontoparietal area (Fig. 2).
The cerebrospinal fluid was drained as needed to keep the
intracranial pressure within normal limits.

The patient gradually deteriorated and became drowsy, and
the hemiparesis became complete hemiplegia in about 24 to
36 hours. The CT scan was repeated 36 hours later. and it
showed a slight increase in cerebral edema, but the hemor-
rhagic area had not changed. We did not feel that the patient
would benefit from surgery to remove the intracerebral he-
matoma. since this was rather diffuse. The patient then be-
came comatose and showed progressive weakness of his right
side as well. He had cardiorespiratory arrest and died on the
sixth postoperative day.

At the postmortem examination, he was found to have
diffuse cerebral edema in addition to the hemorrhagic infarct
that affected the right frontoparietal area. There was evidence
of cortical vein thrombosis and thrombosis of the sagittal
sinus (Figs. 3 and 4).

DISCUSSION

The anterior transcallosal approach to the ventricular sys-
tem for removal of colloid cysts and other tumors of the third
ventricle is a well-established and excellent surgical procedure
for the removal of these lesions (1. 2. 8, 9). Other surgical
approaches that have been used for the removal of colloid
cysts have been the transcortical. intraventricular approach
and. more recently, the stereotactic aspiration and/or removal
of the colloid cyst (1. 3. 6. 7).

The transcallosal approach gives an excellent view of the
area of the foramen of Monro. It can be used in patients with
normal or enlarged lateral ventricles. and the risk of postop-
erative seizures is small. Opening the corpus callosum from 2
to 2.5 ¢cm does not seem to cause any permanent neuropsy-
chological deficit.

A cerebral venous infarct causing serious neurological def-
icit is the most significant complication. Shucart and Stein
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SAGITTAL

SINUS THROMBOSIS AFTER TRANSCALLOSAL SURGERY

FiG. 1. MRI scan shows enlarged lateral ventricles and a homog-
enous lesion in the anterior third ventricle. typical of a colloid cyst.

FiG. 2. CT scan 36 hours after surgery shows a hemorrhagic
infarct involving the right frontal and parietal lobes.

(9). in a series of 25 patients operated on by this approach.
had two patients in whom cortical vein thrombosis and cere-
bral infarcts developed. They believed the venous and sagittal
sinus thrombosis was related to undue pressure by the brain
retractor against the sagittal sinus in one patient and to
coagulation of two prominent parasagittal veins in the other.
In our patient. no retractors were used against the sagittal
sinus or the falx: therefore. we cannot postulate this mecha-
nism as the cause of the sinus thrombosis. The surgical
coagulation of a prominent draining vein in the parasagittal
area was probably the leading factor. since the decreased blood
flow throughout the cortical veins and sagittal sinus after

FiG. 3. The postmortem examination reveals a large hemorrhagic
infarction in the right frontal and parietal lobes.

FiG. 4. Complete occlusion of the sagittal sinus by a fresh throm-
bus (hematoxylin and eosin. X100).

coagulation of the parasagittal vein(s) causes venous stasis
and promotes venous and sinus thrombosis.

Apuzzo et al. (2) recommend cerebral angiography prior to
surgery to map out the parasagittal veins, so that the bone
flap may be fashioned in an area that is devoid of prominent
parasagittal veins. No venous infarcts occurred in their series
of 'l patients. Ehni (4) also uses the angiogram as a guide for
placement of the bone flap in order to avoid the parasagittal
veins.

The transcortical. intraventricular approach for the man-
agement of colloid cysts is associated with a higher risk of
seizures. and it is difficult to perform in a patient without
significant hydrocephalus. The stereotactic aspiration of col-
loid cysts has been used by some surgeons and has been
reported to be effective in about 50% of patients (6). The
main problem is that frequently. the content of the colloid
cyst is very thick or even solid. making aspiration impossible.
More recently. stereotactic removal of colloid cysts has been
reported (3). The complication rate associated with this pro-
cedure appears to be minimal. Obviously. this technique is
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not widely available, and the total reported number of patients
in whom it has been used is relatively small.

It would appear. then. that the transcallosal approach will
remain as the procedure of choice to remove colloid cysts. To
minimize the serious and potentially fatal complication of
cerebral venous infarct associated with this procedure. we
support the concept of performing cerebral angiography prior
to surgery to visualize the parasagittal veins. so that the bone
flap may be made in an area of the coronal suture devoid of
veins. Obviously, the bone flap could be made either to the
left or to the right of the midline. We also suggest making the
opening in the bone large enough so that. if a large parasagittal
vein is encountered that would have to be sacrificed to con-
tinue with the trancallosal approach, the transcortical intra-
ventricular approach can be used instead. The use of brain
retractors against the sagittal sinus should be avoided.

Once the diagnosis of cerebral venous infarct has been
made, little can be done to reverse it. The patient should be
kept well hydrated. The use of anticoagulants is contraindi-
cated. Some patients will recover fully. but many will either
be left with serious neurological deficit or will die (5).
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COMMENTS

The authors describe a complication of a cerebral midline
exposure that is rare in experienced hands. Such an unfortu-
nate event has not been encountered in any of more than 300
personal cases related to such surgery. Although possible. it is
doubtful that sacrifice of a single draining vein in the perico-
ronal region would be solely responsible for such a disastrous
chain of events. and other elements of surgical technique or
patient status require consideration. Other than by direct
application of a retractor, unrecognized sinus injury may be
created by: 1) development of bony exposure during midline
manipulations: 2) aggressive utilization of bipolar coagulation
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in the perisinuous area: and 3) aggressive retraction of dural
flaps to optimize midline exposure. In addition. a transient
or unrecognized hypercoagulable state could contribute to
such injuries. creating clinically important thrombotic events.

Excessive lateral retraction may initiate posterior venous
injury. The potential for such injury and complication should
be reduced by meticulous technique and constant recognition
of the possibilities for their emergence during each stage of
the operative exposure (1-3).

We have employed magnetic resonance studies to define
venous tributaries and the paramedian venous anatomy in
corridor development for a number of vears. and largely have
abandoned angiography for such planning (1). We are con-
vinced of the necessity to consider preoperatively the defini-
tion of the midline and paramedian venous anatomy.

Some comment is needed with respect to the advisability
of such a major surgical enterprise for colloid cyst manage-
ment. Our developing experience with image-directed stereo-
tactic endoscopic management of such lesions during the past
8 years has led us to adopt stereotactic endoscopy under local
anesthesia as the initial procedure for the management of
such lesions. Applying a number of methods in addition to
“aspiration.” we now believe that in experienced hands, the
majority of these lesions may be satisfactorily treated by such
minimally invasive methods, with major surgery being re-
served for individuals in whom the stereotactic surgery is
attended by an unsatisfactory result (4, 5).
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The authors review the unfortunate complication of venous
infarction following transcallosal removal of a colloid cyst of
the third ventricle. Their patient had severe hvdrocephalus,
so that a transcortical transventricular approach could have
been considered. Recently, the transcallosal approach has
become more popular among neurosurgeons, and many neu-
rosurgeons prefer it to the transventricular approach. There-
fore. it is important to realize that the risk of venous infarction
is present when the transcallosal approach is used. if it be-
comes necessary to sacrifice large veins. This gives some
support to those who prefer the transcortical transventricular
approach in patients with hvdrocephalus. We have used this
approach in patients with hvdrocephalus almost exclusively.
and have reserved the transcallosal approach for those with
normal-sized ventricles. The transcortical transventricular ap-
proach is still an excellent approach for these types of tumors.
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