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IN MARCH, 1968 DURING the course of an operation on the nasal Septum which obstructed most of the
left side of the nose, a 2.75 mm. cryosurgical probe was used to freeze with caution the Sphenopalatine area
on the same side. His main complaint was episodic severe left orbital and Maxillary pain with freedom
between attacks. This seemed incompatible with the crooked Septum. His subsequent relief from this pain
surprised the surgeon but not the patient.

There followed invaluable cooperation from the department of neurology and all patients have been
evaluated by this department. At the time of this writing cryosurgery has been used for various types of
migraine in 322 patients. Fifty-nine repeat operations have been done, 16 of which involved surgery on the
unoperated side in cases of bilateral migraine. Today the most commonly performed operation is a
"Hemicrania" procedure. This consists of freezing at one operation, the Occipital, Superficial Temporal and
Spheno-palatine arteries. Of these external Carotid Terminals, the Occipital has proved rewarding, the single
isolated Superficial Temporal at times unpredictable, and the more sophisticated Spheno-palatine of great
importance, seeming to dominate the migraine picture in a majority of patients.

It will be recalled that the external Carotid artery ends by dividing into the Internal Maxillary and the
Superficial Temporal arteries. These two arteries respond frequently as one to cryosurgery. To freeze one
without the other is often an invitation to partial success or failure. Thus the Sphenopalatine terminal of the
internal Maxillary artery and the Superficial Temporal artery are now usually frozen as if they comprised a
single unit. If the history provides even a faint suggestion of an Occipital involvement in the migraine picture
then all three are frozen at one operation. Transfer from one branch of the external Carotid artery to another
is not uncommon. One patient of high intelligence volunteered the following while he was having his
operation: He said "You must think of that artery as a complicated electric circuit and if you short two of the
wires the third becomes overloaded".

The very rich sympathetic nerve accompaniment of the external Carotid tree is known to follow through to
the last twig of each branch. In migraine, it is well known that the severe pain some-



times accompanied by an edema in whose fluid mysterious protein changes have been found seem to concentrate
in the "twigs". This cryosurgery is directed toward terminals or branches of the external Carotid artery.

The sphenopalatine artery is coiled "worm-like" on the anterior surface of the ganglion of the same name. As
this area is frozen both artery and ganglion are trapped in the ice-ball. Since there is no ganglion on Superficial
Temporal nor Occipital arteries and since good results can be achieved by freezing the Internal Maxillary artery
before it enters the nose, one wonders if the artery may be the offender, possibly transmitting its disturbance to the
ganglion with which it is in such intimate contact. This is conjecture.

The artery and ganglion are located about 3 to 4 mm. under the nasal mucous membrane high above the back
of the Middle Turbinate close to the Sphenoid sinus in the Spheno-palatine foramen.

SPHENO PALATINE PROCEDURE

Cotton-tipped wire flexible applicators dampened with Epinephrine 1:1000, then rolled in cocaine crystals are
placed as follows: One or two high above the back of the Middle Turbinate between the Turbinate and Septum.
Another reaches the back of the middle meatus lateral to the Middle turbinate and a third is placed between the
front of the Middle Turbinate and the Septum to block anterior Ethmoidal nerves. Both sides of the nose are
anesthetized to avoid sensory "cross-over". These applicators remain in place while freezing other arteries. The
Middle Turbinate is now moved, or if necessary, crushed away from the Septum to expose some face of the
Sphenoid. Sometimes the orifice of the Sphenoid sinus is seen. A 3.2 mm. probe with a slight curve is placed high
above the back of the Middle Turbinate to touch the face of the Sphenoid. Temperature is set at - 160°C. and the
Spheno-ethmoid recess is frozen for two minutes depending on the reaction and then a brief thaw is allowed and
this is repeated.

This will often produce a mild replica of the orbital retro-orbital or temple pain,



possibly accompanied by tears in the eye on the operated side. If severe pain is experienced during this
freeze the time and temperature may be altered. In those cases where nothing is felt in terms of pain nor
Epiphora it is likely that this maneuver is not going to produce the desired result. If the patient feels no pain of
any type in temple nor orbit a blunt forceps such as a Takahashi is used with one blade to perforate the
medial surface of the middle turbinate near its posterior end. Then the forceps is forced into this defect and
will usually open a surface cell in the posterior ethmoid. This brings the 3.2 mm. probe closer to the front
surface of the Spheno-palatine artery and ganglion and there are times when it is so accurate that it is not
necessary to enter the ethmoid. It is still, however, a relatively safe area. Very often this produces a pain in
the temple, outer corner of the eyebrow or any part of the pain location experienced by the patient himself in
his own attacks. If the pain experienced in this location is very mild one proceeds with the trans-ethmoid
procedure which is seldom dispensed with.

The second stage of the "SP" procedure consists of a transethmoid tunnel made with a blunt forceps by
invading the ethmoid floor lateral to the middle Turbinate and directing the tunnel upward and posterior
toward the Spheno-palatine artery and ganglion. The forceps is pushed back to the Sphenoid wall and is
large enough to admit the 3.2 mm. probe. The Sphenoid sinus is not intentionally entered. It is here that a
true reproduction of the patient's peri-orbital, frontal, retro-bulbar and often temporal pain or at times occipital
pain is achieved in 3-5 freezings usually accompanied by a wet eye on the operated side, often with nausea
and at times a variety of central symptoms to be described later. Temperature usually begins at -120°C. and
the temperature adjusted to the pain and reaction of the patient. If no reproduction is obtained the probe
location is altered usually in an upward direction and this may require opening another posterior ethmoid cell.
Location of the probe can miss the "target" area by a few millimeters. Temperature is at times dropped to
-160°C. for 3-4 minutes in recent cases provided good tolerance to pain or visual haze or transient diplopia is
observed.

Even though the patient has been warned, he will close his eyes when he feels this pain which is really his
own pain. It is important that he keep his eyes open and look in various directions during this minute of freeze
and pain. At the first hint of a "mist" or "haze" in his vision the nitrogen feed is quickly switched off. With
succeeding freezings tolerance develops to the pain or at times the visual disturbance until the final freeze
may be as low as -160°C. with good tolerance. Usually the patient will volunteer that it is a true reproduction
of his own pain in terms of location and severity. This pain subsides during the thaw between freezings and if
a visual haze or diplopia has occurred it will usually disappear when the thaw takes place within minutes. It is
during this trans-ethmoid freeze that central symptoms to be described later so often may appear.

THE OCCIPITAL ARTERY AND PROCEDURE

The deep pulse is felt about a finger breadth above the tip of the Mastoid and in the notch between the
Trapezius and the Sterno-mastoid muscles and nearly a finger breadth below the Occipital bone. This pulse
is marked with a needle dipped in Methylene blue. The area is infiltrated with a local anesthesia, incised
vertically about .5 mm., then dissected down to the fascia. The artery is not exposed. A retractor is inserted
and a 4.7 mm. cryosurgical probe pressed deeply. The probe is nearly in contact with the posterior border of
the Mastoid process and seems to fall into place almost by itself under pressure. Temperature is dropped to
-130C. and held for three minutes. Retractor is removed and using a blunt elevator and forceps a pocket is
made above and posterior to the



sharply defined ice-ball to permit a second freeze at the same temperature and time with the probe pressed
in the direction of the external Occipital Protuberance. This incision is closed with catgut and a small band-aid
applied.

Comment: As the Occipital artery passes from the External Carotid artery to the Occiput, it sends "twigs" to
adjoining muscles. When this vessel is involved in migraine, it usually causes a painful spasm in the
Trapezius and adjoining muscles often diagnosed as tension headache. This muscle tightening may be the
only evidence of Occipital involvement in the migraine syndrome. For reasons as yet unexplained this tight
muscle symptom seems to disappear after cryosurgery in a majority of the Occipital procedures.

The Superficial Temporal Artery Procedure

The anterior or frontal branch of this artery seems all important and is frequently missed in those cases
where surgical excision of this artery has been done. The pulse of the vessel is felt just above the Zygoma
and marked with a Methylene blue tattoo. Procedure is similar to the Occipital, but here temperature is set at
-120°C. and each freeze lasts two minutes because this artery is much closer to the surface. The first
freezing is just above the Zygoma over the trunk and the second immediately above and anterior to the
ice-ball following the anterior branch. Blunt dissection is used to create a pocket for the second freeze. Note
that an anterior branch may lead forward above the Zygoma toward the malar bone featuring pain in this
area. In such a case the probe should be pressed firmly in above the Zygoma as far forward as one dares to
go. Fear of the frontal branch of the facial nerve at first led to freezing too close to the Tragus. Local
anesthetic not infrequently produces a paresis of the Frontalis muscle for an hour or so. In one case the
ice-ball produced this complication which lasted four weeks and then disappeared. In those patients whose
Superficial Temporal artery has been completely removed elsewhere no attempt is made with cryosurgery
further forward which would surely involve a Frontalis paralysis. However, the resection has usually missed
the anterior branch, whose pulse can be felt and in those cases, cryosurgery has proved worthwhile. Both
Temple and occipital incisions are closed with interrupted catgut sutures and a band-aid applied. At this stage
in most operations the probe is now changed from 4.7 mm. to 3.2 mm. for the Spheno-palatine procedure.

SPHENO-PALATINE PROCEDURE

While doing the other two arteries the nose has retained the Cocaine tipped cotton applicators.
Paresthesia of the ipsoor contra-lateral hand has appeared not infrequently. It is more likely to occur if the
patient has experienced this with his or her own spontaneous migraine. In six cases a Stellate block has been
used in cases of upper limb paresthesia involving mainly hand and forearm. Four of these were ipso-lateral
and two were contra-lateral. In one case, the numbness was also objective as well as subjective persisted
into the next post-operative day and was cancelled out for two or three hours by a Stellate block on the
operated side. In the remaining cases the initial freeze of a few seconds produced pain behind the eye and
paresthesia, and after one or two small freezings the Stellate block was done by a member of the
department of anesthesia. This produced a mild Horner's syndrome with an alteration in temperature
between the two hands. Following this it was possible to freeze the Spheno-palatine area at a very low
temperature for four times the length of time with no paresthesia in the upper limb. The Stellate block has not
altered reproduction of the orbital or retro-bulbar pain nor the epiphora which is so often produced with each
freeze and which disappears with each thaw. Recently in three patients after freezing the right Occipital and
Superficial Temporal areas and before freezing the Sphenopalatine area, the right pupil dilated and the
patient developed a vertical diplopia which



lasted about twenty minutes. In one patient an Electroencephalogram was run during the operation and
showed no objective findings.

COMPLICATIONS

Three patients have retained a misty spot lateral to looking straight ahead as if they would like to clean
their glasses and remove a finger mark. This has proved a nuisance but not a serious disability. Three of the
early cases developed a post op. diplopia which was alarming involving mainly the third nerve and this lasted
from two to three and a half weeks and then cleared. Each one of these patients has remained free of
headache, two of them for over two years. One patient, age 65, did not feature a history of hemiplegic
migraine but developed a hemiplegia four days post op. after returning home. This cleared within two weeks
and she retains a numb spot in her instep. She also is free of migraine which she has had most of her life.
Recently a man age 68 required oxygen at times during the operation and three days after leaving the
hospital he fell out of bed and became unresponsive. In the Hospital he convulsed with eyes deviated to the
left. At the end of two weeks he had fully recovered.

POST OP. COURSE

Pain, comparable to a severe migraine usually lasts about twelve to fourteen hours. The patient may then
glide into a phase of euphoric freedom from pain only to have it recur during the second or third month. At the
end of six months the result of this procedure may be assessed. Transient impairment of the sense of smell
or paresthesia in the distribution of the Auriculo-Temporal nerve may appear. This has always recovered.
Transantral surgery has usually caused maxillary nerve anesthesia which has cleared slowly in months
except in one case where the freezing was directed toward the Middle Meningeal Artery.

TRANS-ANTRAL CRYOSURGERY
(INTERNAL MAXILLARY ARTERY)

Procedure: Caldwell-Luc approach. No. 20 Diamond Burr used to expose periosteum on the medial side
of the posterior wall of the antrum. This is enlarged. Most of these have been frozen through the periosteum
over the area of transition from the Internal Maxillary to Spheno-palatine artery. Recently the artery is being
exposed with a smaller probe (3.2 mm.) at -120°C. for one minute whereas previously it was frozen with a 4.7
mm. probe at -120°C. for two minutes twice. The recent cases suggest minor involvement of the Maxillary
branch of the fifth nerve. One case hemorrhaged from an Internal Maxillary vein or possibly the artery, when
frozen through the periosteum. This occurred on the tenth day. Recently a large flap of antrum mucous
membrane is made with its base on the nasal side and the periosteum is opened and the artery identified and
frozen and then the flap is returned to position covering the artery and it is hoped that this may offer
protection against secondary hemorrhage which as stated, has occurred in one case. Following the freezing
of the Internal Maxillary artery it tends to bulge during the period of thaw and this bulge may be seen through
the mucous membrane flap. The Trans-antral approach has, to a large extent, been used where the
Intra-nasal procedure has been a failure and this has been very successful in cases of intra-nasal failure in a
number of cases. However, the numbness in the cheek is undesirable. It is possible and quite likely that if this
procedure is worthwhile, the Trans-antral approach may prove the best answer but it does turn a minor
operation into a big one.

THE MIDDLE MENINGEAL ARTERY

We suspect without proof that this artery can cause a typical migraine located at the very Vertex. One
patient has remained free of extreme attacks for over two years which she had had for fifty years located
exactly in the Vertex and preceded by an aura of chill which could not be relieved by blankets nor heat. In this
case a 4.7 mm. probe was directed toward the Middle Meningeal at the point where it leaves the Internal
Maxillary on its way to the Foramen Spinosum. This has been done



in a second case with so far gratifying results but we do not have proof that selective freezing of the Middle
Meningeal Artery has been accomplished. In the patient described above, she was kept in the hospital until
one of these violent attacks occurred. The pain was stopped without suggestion by injecting a local anesthetic
into the Pterygoid space first on one side which relieved the pain on that side, and then on the other which
stopped the pain for an hour and a half.

CONCLUSION

Cryosurgery directed toward three main terminals branches of the External Carotid artery has seemed
effective in migraine. Why the freeze should be superior to surgical resection is a question which this author
does not attempt to answer. However, the degenerated nerve bundles found in the two and a half month old
dog by Dr. K. Thorton, with a normal artery, plus the effect of stellate block on six cold-induced paresthesias
of the upper limb and the interesting central effects observed in the operating room and which may be turned
on and off with a flick of a switch, may tempt one to think of the intra-arterial and even extra-arterial
sympathetic nerve accompaniment of the Carotid artery as susceptible to extreme cold but this must await
proof. It is of extreme importance that the Superficial Temporal artery and the Internal Maxillary artery
comprising the termination of the External Carotid be considered and treated as one artery and to freeze the
Superficial Temporal alone may lead to disappointing results. If the procedure is worthwhile it seems that it
should be done by one familiar with working in deep holes and it is the Oto-laryngologist who is most skilled in
this. It is also suggested that a neurologic consultation should precede the trip to the operating room.

SUMMARY

Clinical, pathological and surgical details based on experience since March



1968 in 330 cases are presented. Assessment of results is based on subjective analysis which has been
done in a follow-up study by the department of neurology without whose consultation no surgery is done. In
summary, one might say that a majority of cases of migraine have been relieved. The advent of a 3.2 mm.
probe used on the all important Spheno-palatine area with the last year seems to be improving the results
considerably but another assessment shall be done in about a year. Department of neurology has assessed
the results and any doubtful cases have been discarded. Approximately the last 100 cases are not included in
their follow-up study. Complications of permanent or important nature have not yet occurred. Procedure is
minor except the Trans-antral approach used in cases of failure to achieve satisfactory results through the
nose. The findings of our director of pathology in the External Carotid artery of dogs which has been frozen,
show an eventually normal artery but intra-arterial degeneration of nerve bundles extending down to the
muscle coat, and degenerated para-arterial nerve bundles as far as 4 mm. outside the Adventitia. The article
is not presented for the reader's approval but for his assessment and hoping that it may stimulate curiosity.
Details of cryogenic equipment and of the cryogenic lesion are available in many articles and in the literature.

ADDENDUM

Of 106 patients who responded to follow-up form at the end of six months, 41 have reported 75% or better
improvement and additional 12 patients have recorded 100% result. This is something new in terms of
follow-up results because previously, 100% returns happened only occasionally. This improvement is
attributed to the use of smaller probe in the Spheno-palatine area and the use of colder temperatures than
were used in early cases. The reproduction of various central phenomena occurring with each freeze and
disappearing with each thaw have continued to provoke increasing interest. Seeking the pathway by which



these central symptoms are produced, Stellate block has eliminated the following central symptoms on the
final freeze after approximately 4-5 reproductions disappearing with each thaw:

Nausea appearing quickly with each Spheno-palatine freeze and disappearing with each thaw and
amounting to vomit -- 3 patients.

Floating scotoma which may be coloured or otherwise -- 3 patients.

Paresthesia involving mainly hand and forearm often accompanied by inco-ordination -- 7 patients.

In no case has the Stellate block eliminated reproduction of the patient's pain with each freeze.

Three patients whose unequal pupils have been noticed by the patient or relative or doctor, have equal
pupils. This equality of the unequal pupils was noticed immediate post op. and has stood the test of more
than a year. Three patients who had monocular visual halucination with each severe attack for many years,
have been rid of the halucination for periods varying between 11/2 and 21/2 years. One patient with bilateral
pain in the temple and diagnosed elsewhere by several consultants as temporal arteritis, whose Superficial
Temporal arteries had been partly removed and whose vision was impaired about 25%, and who had with
original diagnosis elsewhere, substantially increased sedimentation rate and increased leukocyte count has
reported a subjective 50% improvement in his pain and volunteers slightly improved vision. Corroboration of
this has not been possible but is awaiting reports from his ophthalmologist and neurologist. A number of
patients who obtained no more than a partial result in terms of pain relief have reported substantial relief from
the nausea which used to accompany each attack. The approach to the Spheno-palatine on the medial side
of the middle turbinate is being abandoned because of several reports of loss of the sense of smell. This
means that recent approach to the Spheno-palatine is through the turbinate or through the ethmoid lateral to
the turbinate.

A recent patient about three weeks following the operation reports a visual halucination with some attacks
of pain and she had never experienced this halucination before. It has now disappeared.
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