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Summary

The case of a 68 year-old man who developed a
fatal intracranial hemorrhagic complication following
percutaneous compression of the gasserian ganglion
for trigeminal neuralgia is reported. The complication
was likely related to improper placement of the Fogarty
catheter into the temporal fossa out of the Meckel,s
cave. The anatomical structures at risk of damage
by misplaced needle or catheter and some relevant
thecnical details aimed to prevent extratrigeminal
complications related with this and other percutaneous
trigeminal lesioning procedures are analyzed.
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Hematoma subdural e intraparenquimatoso agudo
como complicacion de la compresion percutinea del
ganglio de Gasser

Resumen

Se presenta el caso de un paciente de 68 afios de edad
con neuralgia esencial del trigémino que fue operado
mediante compresién percutanea del ganglio de Gasser
y desarrollé una hemorragia intracraneal que resulté
fatal. La complicacién se relacion6 probablemente
con el emplazamiento erréneo del cateter de Fogarty
y el inflado del balén fuera del cavum de Meckel. Se
analiza la disposicion de las estructuras anatémicas
susceptibles de sufrir dafio mecanico durante este pro-
cedimiento quirdrgico y se comentan algunos aspectos
técnicos a tener en cuenta para prevenir el desarrollo de
complicaciones como la ocurrida en nuestro paciente.

PALABRAS CLAVE: Neuralgia trigeminal. Ganglio de
Gasser. Compresion percutanea del ganglio trigeminal.

Hemorragia intracraneal. Hematoma subdural. Hematoma
intracerebral.

Introduction

Percutaneous compression of the trigeminal ganglion
(PCTG) is an effective and safe surgical technique for
trigeminal neuralgia which is thought to be almost free of
major complications!>"1417 22 Apart from intratrigemi-
nal side effects such as transient hemifacial sensory loss,
dysesthesia and masticatory weakness, extratrigeminal
complications including oculomotor nerve palsies, extra-
cranial arteriovenous fistula or carotid cavernous fistula
have been occasionally described. Though different types
of intracranial bleeding have been reported in the largest
series of patients undergoing radiofrequency (RF) lesio-
ning of the gasserian ganglion?*?’, to our knowledge this is
the first report of focal intracranial hemorrhage complica-
ting PCTG.

We describe the case of a patient who developed a fatal
intratemporal and subdural hemorrhage following PCTG
and discuss the possible causes of technical failure with the
aim of preventing such a dreadful complication.

Case report

This 68 year-old normotensive man had been suffering
from typical trigeminal neuralgia located at the second and
third trigeminal divisions on the left side for 6 years. Four
years before the last admission he underwent PCTG at our
Unit with a good functional result; entry into the foramen
ovale with a 14-gauge needle-cannula was readly achieved
under lateral fluoroscopic control, a 4 French Fogarty
catheter was placed into the Meckel,s cave and the balloon
was inflated for one minute showing the typical pear
shape. Following surgery he presented the characteristic
hemifacial hypoesthesia and was pain free until 6 months
before admission when he was readmitted for a new PCTG
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Abbreviations used in this paper. PCTG: percutaneous compres-
sion of the trigeminal ganglion. RF': radiofrequency.
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because recurrent neuralgia unresponsive to medical the-
rapy. Routine preoperative analyses, coagulation studies
included, were normal. At the second operation the balloon
was again inflated during one minute as the surgeon con-
sidered the shape to be appropriate. However, the exam
of the x-ray obtained during balloon inflation showed a
cylindrical shape revealing its location out of the Meckel,
cave. (Fig. 1). Changes in arterial pressure were not recor-
ded during the whole procedure. The patient showed a slow
and incomplete recovery of the level of consciousness and
five hours after surgery he became comatose. A CT scan
showed and acute subdural hematoma of the basal and con-
vexity left temporal regions, together with an anterior tem-
poral lobe hematoma on the side of operation. There was
a marked midline shift. (Fig. 2) The family of the patient
rejected surgical intervention and the patient died few days
later.

Discussion

Our own experience and that of other authors suggest
that PCTG is the simplest and less risky percutaneous tech-

Figures 2. Postoperative CT scan performed five hours
after surgery when the patient was comatose. A temporo-
basal, medial and convexity subdural hematoma together
with an intratemporal clot is shown. There is uncal hernia-
tion and marked midline shift.
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Figure 1. Fluoroscopic control of the position and shape
of the inflated balloon during PCTG. The tip of the needle
seems to be at the foramen ovale margins, but the balloon
shows a cylindrical (like "in vitro") shape, it is not fully
filled with contrast as air remained in its anterior part.

nique for treating trigeminal neuralgia, provided that both
an improper placement of the needle-cannula or inflation
of the balloon out of the Meckle,s cave are avoided!>>"14
17222 Since during PCTG the peedle has not to be placed
beyond the foramen ovale margins, one could expect the
number of needle-related intracranial vascular, hemor-
rhagic or infectious complications to be lower than with
radiofrequency (RF) lesioning or glycerol injection. In
fact, when reviewing the literature extratrigeminal compli-
cations following PCTG seem less frequent than with other
percutaneous techniques in which the peedle has to entry
the trigeminal cistern!3>91114-17.222528 ' However, it should
be noted that the total number of patients treated with
PCTG is also lower than those undergoing PF lesioning.
Only few patients treated with PCTG have been repor-
ted suffering extra or intracranial vascular or hemorrhagic
complications. Gerber and Mullan’ reported two extracra-
nial (pterygoid) arteriovenous fistulas in the region of the
foramen ovale fed by the maxillary artery in one instance;
the fistula caused tinnitus which resolved spontaneously
in one case and required transarterial embolization in
other. Reiwlta et al,'® reported a patient who developed
an arteriovenous fistula in the region of the territory of
the external carotid artery with the fistulous connection
arising at the origin of the middle meningeal artery from
the pterygopalatine artery which was punctured because
of the posterolateral direction of the needle emerging from



Acute subdural and intratemporal hematoma as a complication of percutaneous compression of the gasserian ganglion ...

the foramen ovale; the clinical course was benign with
spontaneous closure of the fistula 19 days after puncture.
Kuether el al,’® reported the case of a 78-year-old man
who developed a direct high-flow carotid cavernous fistula
which required endovascular treatment; the Fogarty cathe-
ter was apparently inflated into the lumen of the internal
carotid artery despite that no arterial hemorrhage was
noted during the procedure. We also observed a low-flow
carotid-cavernous fistula in a patient in whom the Meckel,s
cave could not be entered which resolved spontaneously
in 3 months'’; in this patient repeated needle insertions
using different trajectories always resulted in brisk, puls-
atile arterial bleeding, probably arising from the internal
carotid artery. Spaziante el al,** reported the occurrence of
subarachnoid hemorrhage filling the basal and sylvian cis-
terns in a 62 year old man who underwent PCTG; normal
pressure hydrocephalus developed as a consequence, and
the patient eventually died following various complica-
tions; the surgical procedure was apparently correct as the
needle did not penetrate beyond the foramen ovale and the
inflated balloon did not move out of the Meckel,s cave; in
addition, the functional result was excellent indicating an
appropriate compression of the gasserian ganglion, and
both normal coagulation studies and cerebral angiography
excluded an alternative cause for SAH in this patient; since
he did not show arterial pressure rises during the procedure,
the authors attributed subarachnoid hemorrhage to piercing
of the dura at the intracranial entry point with subsequent
hemorrhagic extension into the CSF spaces. In a comment
on this report, Apfelbaum?* reported a personal case of
fatal intracerebral hemorrhage following RF lesioning in
a patient in whom he was certain that the needle electrode
had never exited out of the Meckel, s cave.

When reviewing the literature on the three percutaneous
lesioning procedures of the gasserian ganglion relevant
data emerge which must be considered for diminishing or
preventing the risk of vascular or hemorrhagic intracranial
complications. Concerning PCTG, which requires a com-
paratively large needle than RF lesioning or glycerol injec-
tion, it is critical not penetrate beyond the foramen ovale.
However, in some cases the tip of the needle is mislocated
intracranially as evidenciated by either X-ray control, or
the exit of CSF following stylet withdrawal. It should noted
in this respect that when the needle tip is at the porus tri-
gemnni; it is 5 to 11 mm behind the profile of the clivus as
seen in the lateral fluoroscopic control?, and that the exit of
CSF does not necessarily means that the needle,s tip is into
the cistern of the Meckels,s cave as it may flow from the
subtemporal subarachnoid space.

When the neede pass the foramen ovale a too steep
insertion trajectory may carry it too far upward into the
subtemporal subarachnoid space or against the temporal
lobe, and when it is too far posterior it may enter the bra-
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instem?®. When it is placed too medial it may go directly
into the cavernous sinus and the internal carotid artery may
be punctured. This risk is higher in patients with a primitive
foramen lacerum medius, which consists of fusion of the
foramen ovale with the foramen lacerum?"?, in fact, the
bone wall separating the carotid artery from the trigeminal
nerve may be paper-thin, or even absent!®. In addition, a
tortuous carotid artery may pass directly over the foramen
ovale making it impossible reaching the ganglion without
puncturing the artery?’.

Provided that the needle is appropriately positioned into
the foramen ovale, venous bleeding may originate from the
venous plexus crossing the foramen margins, and arterial
bleeding may arise either from the meningeal accessory
artery traversing the foramen, or from other local branches
of the meningeal arteries'>?. Venous bleeding is readly
identified, and arterialized blood coming from sources
other than the internal carotid artery is also recognizable
because its low and non pulsatile flow. In our experience
about 12% of the patients undergoing PCTG show some
type of bleeding through the needle during the procedure,
most commonly venous in origin, and it is our policy do
not alter the course of the operation when these two types
of venous or arterial low flow bleeding occur as there is not
evidence that it may result in clinically relevant extra or
intracranial hemorrhagic complications'®!".

Keeping the needle within the foramen ovale all
through PCTG makes very unlikely that the Fogarty cathe-
ter which has a soft, blunt tip, perforates the dura propia
of the Meckel,s cave, or the lumen of the carotid artery.
However, even if the needle seems to be correctly placed,
it is not impossible for the catheter reaching the temporal
fossa out of the cave as we have observed a cylindrical or
"in vitro" like appearance of the balloon in patients who
had the needle,s tip at or immediately below the limit of the
foramen ovale suggesting that dural piercing had occurred
during needle,s insertion allowing the catheter to slip out of
the cave. Needle repositioning because the inflated balloon
does not show a "pear" shape occurs in about 14% of the
cases in our practice, and it should be noted that in many
instances of catheter misplacement the resistance felt to its
advancement when it is pushed out of the needle,s lumen is
similar to that encountered when it is pushed for entering
the cave. Thus, despite a rigorous puncture technique and
an apparently satisfactory x-ray picture showing a correct
relation of the needle with bony landmarks, the only manner
to ascertain the appropriate location of the catheter is chec-
king the shape of the inflated balloon; when the appearance
is not the typical "péar-shaped" one, it is better immediately
deflated and the needle repositioned. This policy was not
followed in the patient reported here in whom the foramen
ovale limit was likely trespassed with the needle leading to
catheter mislocation and balloon inflation out of the cave. A

179



Arrese and col

necropsic study could not be performed in our patient, but
it is our impression that Fogarty catheter slippage occurred
somewhere intratemporally when it was pushed forward
for entering the cave resulting in balloon inflation into the
subarachnoid-subdural space or the temporal lobe itself.

Though it has been argued that an "in vitro" like,
or cylindrical-shaped balloon may also be observed in
patients with a large Meckle,s cave'*?, to us it reveals an
erroneous location as we have been unable to advance the
catheter into the posterior fossa through the poros trigemini
following balloon,s deflation when such a shape is initially
observed; in contrast, when the pear shape is observed the
catheter may be pushed into the posterior fossa following
balloon,s deflation whithout any resistance. We and other
authors have observed postoperative transient oculo-
motor palsies when a balloon showing an "in vitro" like
appearance is kept inflated more than the time necessary
for checking its shape; however, the exact mechanism
of oculomotor dysfunction in these cases remains to be
determined. Postoperative transient diplopia occurring in
patients showing a pear-shaped balloon during surgery and
satisfactory functional result have been attributed to IV or
VI nerve compression against the tentorium o within the
cavernous sinus'#!",

Occasionally we have observed another atypical balloon
shapes such as oval, irregular or round which resulted in a
good functional result as revealed by long-lasting pain con-
trol with the corresponding hemifacial hipoesthesia, des-
pite that the nipple protruding through the poros trigemini
and providing the typical pear-shape of a properly placed
balloon was not observed. We indirectly assumed that the
balloon was inside the Meckel,s cave in these instances, but
we have not an explanation for these atypical shapes'’.

Intracranial complications may also result when a
needle is inserted through other cranial base holes few
millimeters distant from the foramen ovale. Sweel and
Polelli*” reported a left intratemporal hemorrhage in a
patient undergoing RF lesioning after the needle entered
the so called "foramen or canal of Vesalius" which is ante-
rior and/or medial to the ovale and may be large enough to
admit an 18-gauge needle. Another foramen close to the
ovale is the innominate foramen or canaliculus of Arnold.
Though it seems very difficult for the 14 needle gauge used
in PCTG penetrating these small diameter cranial base
holes, this risk may be prevented by careful fluoroscopic
control resurting not only to the routine lateral projection,
but to anteroposterior or submentovertex ones if neces-
sary.

To diminish the risk of both extracranial (subpterygoid)
and intracranial needle-related hemorrhagic complications
in patients treated by PCTG, Gerher® uses a modified n° 13
Cone trochar and cannula; the skin is pierced with the shapp
trochar which is advanced with the cannula until it reaches
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the proximity of the foramen ovale when it is replaced by a
blunt trochar for engaging the foramen. It seems very likely
that with this trochar the risk of piercing the dura propia of
the cave actually decreases.

The actual mechanism for intracranial bleeding resul-
ting from percutaneous procedures on the trigeminal gan-
glion seems to be a direct vascular injury by a misplaced
needle??” or the inflated balloon. The inferior temporal
veins are divided into a lateral group which can not be
reached by a misplaced needle crossing the foramen ovale,
and a medial group formed by the uncal, anterior hippo-
campal and medial temporal veins, which empties into
the middle segment of the basal vein as it courses along
the medial edge of the temporal lobe?; it is plausible that
one of these last bridging veins can be torn during percuta-
neous trigeminal lesioning. In our patient the combination
of a subdural hematoma located not only at the temporal
convexity, but also in the basal and medial parts of the
temporal fossa, together with the anterobasal intratemporal
hematoma suggest that they resulted from bridging vein
and parenchymal dysruption caused by the needle or a mis-
placed balloon.

Overall, the risk of intracranial complications related
to the most commonly performed trigeminal lesioning pro-
cedures is low, and serious extratrigeminal adverse events
were absent in centers operating over 1000 patients®’.

Excluding the patient reponed here, and some complai-
ning from postoperative transient headache and showing
discrete meningeal sings suggestive of mild subsrachnoid
hemorrhage, we have not had intracranial hemorrhagic
complications in more than 1000 percutaneous retrogas-
serian trigeminal procedures (about two thirds RF lesions
and one third PCTG). Sweet and Poletti*” made a survey of
complications of percutaneous RF trigeminal rhizotomies
and recruited data from 29 neurosurgical units totalling
over 7000 cases, mostly undergoing RF lesioning. When
analyzing extratrigeminal complications they found that
5 patients developed a carotid-cavernous fistula and 18
oculomotor palsies. Focal intracranial hemorrhages occu-
rred in 19 patients. In one case an infratemporal subdural
hematoma occurred because of a needle puncture of the
inferior temporal vein, the clot was removed and the
patient recovered. Three patients had hemorrhages of the
ipsilateral intratemporal lobea two of these died and one
was disabled. The remaining 15 intracerebral hemorrhages
occurred at a site unrelated with the needle; eight of these
patients died, and 4 developed severe disability. Apart from
hemorrhagic strokes, other vascular accidenta related to the
electrode were one arterial puncture followed by transient
hemiparesis and 5 arterial subsrachnoid hemorrhages; three
out of these last patients died and two recovered. In another
patient showing brisk bleeding at the puncture site the ope-
ration was continued and the trigeminal lesion made after



Acute subdural and intratemporal hematoma as a complication of percutaneous compression of the gasserian ganglion ...

bleeding stopped spontaneously; six hours later a massive
SAH ensued in the posterior and middle fossa bilaterally.
Consequently, Sweet recommended interrupting RF rhizo-
tomy when arterial bleeding is observed, even if its origin
is the extracranial carotid artery, and resuming it some days
later when the puncture site is healed?*?’. As stated above
we never stopped PCTG because the occurrence of arterial
bleeding through the needle, even if suggestive of carotid
origin as it invariably disappeared following needle repla-
cement excepting in the patient in whom repeated puncture
of the foramen ovale always resulted in brisk and pulsa-
tile arterial bleeding most likely arising from the carotid
artery.

Sweel?, has emphasized that intracranial hemorrhages
occurring in patients exposed to percutaneous trigeminal
lesioning procedures are not always puncture-related, but
can be attributed to an anticoagulant or bleeding tendency,
or to abrupt arterial blood pressure rises occurring during
surgery. Consequently, he has recommended performing
careful preoperative coagulation studies as most patients
suffering trigeminal neuralgia are old and many are on
aspirin and other drugs, carbamazepine among them,
which are able to increase bleeding risk. On the other hand,
a close observation and careful control of the arterial pres-
sure changes during the operation is mandatory, as many
patients develop sudden rises in blood pressure which may
also result in intracerebral hemorrhage or ischemic cardiac
complications®. The mechanism of blood pressure eleva-
tion during gasserian ganglion heating is unknown, but it
has been related with pain felt by the unanesthetized patient
during the procedure. We have also observed marked rises
in arterial blood pressure during compression of the gasse-
rian ganglion even under general anesthesia, which may be
easily controlled with nitroprusside or better prevented by
injecting lidocaine into the Meckel,s cave before inflating
the balloon*!%!’. In the patient reported here there were not
changes in arterial pressure coincidental with balloon infla-
tion, likely because it was out of the cave.

To conclude, we have reported the first case of a fatal
intracranial hemorrhagic complication of PCTG. The most
likely explanation for bleding was Fogarty catheter slippage
and prolonged inflation of the balloon out of Meckel,s cave
due to failure of the surgeon to recognize its atypical shape.
The mechanism could also be puncture related, but in any
case, needle misplacement beyond or out of the foramen
ovale initially during insertion is just another technical
error which must be also avoided. The normal coagulation
studies, the absence of arterial pressure changes during
balloon inflation and the location of hematomas close to the
surgical field make almost certain that bleeding was related
to a local vascular injury in our patient.
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