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+ 45.2 and 391.8 * 83.3 5, respectively). The reason for
this apparent difference between edrophonium and neo-
stigmine is unknown. It is known that inhibition of the
cholinesterase enzyme by edrophonium occurs by a dif-
ferent mechanism from that of neostigmine.'® Although
there is still some controversy concerning the mechanism
of anticurare action of edrophonium and neostig-
mine,§,'”!® cholinesterase inhibition appears to be a major
factor.§

Three questions, however, have to be answered before
recommending the routine clinical application of this ma-
neuver. First, what is the optimal time interval between
the first (priming) and the second dose of the acetylcho-
linesterase inhibitor? Secondly, what is the optimal prim-
ing dose? Lastly, what is the optimal size of the second
dose?

We conclude that, compared with a single bolus, ad-
ministration of edrophonium 0.2 mg - kg™! followed 3 min
later by 0.8 mg - kg™ significantly accelerated the rate of
reversal of residual atracurium-induced neuromuscular
blockade. With this sequence of administration, about 4
min were necessary to obtain a TOP ratio of 0.75 when
antagonism of atracurium paralysis was attempted at 90%
depression of twitch height.
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Intrathecal Morphine in Conjunction with a Combined Spinal and General Anesthetic
in a Patient with Multiple Sclerosis

JACK M. BERGER, M.D., PH.D., RICHARD ONTELL, M.D.

Selecting an anesthetic management plan for patients
with multiple sclerosis can be difficult. General anesthesia
is usually recommended, while spinal anesthesia is dis-
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couraged. In this report, spinal anesthesia supplemented
with inhaled general anesthetics were used successfully in
a patient with multiple sclerosis. In addition, we describe
the first reported use of intrathecal morphine in a patient
with this disease.

REPORT OF A CASE

A 53-yr-old male with impotence related to long-standing multiple
sclerosis presented for elective insertion of an inflatable penile pros-
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thesis. The patient’s medical history was significant for moderate
ethanol consumption and hepatitis suffered 15 yr prior to this admission.
He denied smoking, and all other medical problems were directly re-
lated to multiple sclerosis.

Multiple sclerosis was first diagnosed 13 yr prior to this admission.
His disease has been very slowly progressive, with no major exacer-
bations noted. He suffered impotence and a neurogenic bladder. Al-
though motor deficit was noted in all extremities, including problems
with gait control, sensory capacity appeared intact, including the groin
area. His visual acuity was also disturbed.

He had undergone a transurethral resection of the prostate 1 yr
prior to this admission under spinal anesthesia with either intravenous
sedation or general anesthesia. The patient was unable to recall the
details, and his prior records were unavailable. He reported no un-
toward effects from that anesthetic combination. He denied history of
epilepsy or seizure activity. He was not taking any medications and
reported no allergies. Laboratory data were all normal, except for the
ECG which showed abnormal *‘R" wave progression in the precordial
leads, and small *q"* waves in lead I1I, suggesting an inferior infarct
in the past. However, the patient denied any history of angina, chest
pain, or dyspnea.

After a detailed discussion with the patient of the available anesthetic
options and risks, spinal anesthesia was selected as appropriate for the
surgical procedure. Patient comfort was to be provided by general
inhaled anesthesia, as opposed to iv sedation, which tends to produce
greater respiratory depression. Although postoperative pain manage-
ment is not a major problem with this surgical procedure, intrathecal
morphine was selected, since access would be available during insertion
of the spinal anesthetic.

The patient was brought to the operating room unpremedicated.
He had received cefoxitin 2 gm and gentamicin 80 mg iv preoperatively.
Hives appeared after the gentamicin. No other symptoms were noted,
and no treatment was initiated. After applying appropriate monitors,
the patient was placed in the left lateral decubitus position. The sub-
arachnoid space was entered at the L3/4 interspace on the first attempt
using a 25-G spinal needle. Clear CSF was noted to flow freely from
the hub. Ten milligrams of tetracaine in 100 mg dextrose (10%) and
0.5 mg of preservative free morphine (Dura-morph®, 1 mg/cc) were
injected. No epinephrine was used.

The patient was then placed in the supine position and 100% oxygen
administered via a mask. Slow intravenous induction of general anes-
thesia was accomplished with divided doses of diazepam (total 10 mg)
and thiopental (total 100 mg), and then inhalation of nitrous oxide,
oxygen, and enflurane via a mask. Glycopyrolate 0.2 mg wasalso given
iv. The patient continued to breathe spontaneously. The pulse oximeter

registered 99% saturation throughout the 2-h surgical procedure. Ni-
trous oxide and oxygen were administered at a constant 2.5 1/min
flow rate, and enflurane concentration varied from 0.5-1.0%. No other
anesthetic or adjuvant agents were used. The arterial blood pressure
decreased from base line 140/80 mmHg with a heart rate of 70 bpm
to 106/60 mmHg with a heart rate of 62 bpm, and remained at this
level throughout, until emergence, when both returned to baseline
levels. Urine output was well sustained, and no hyperpyrexia was ob-
served, as measured by a temperature “strip” placed on the forehead.

Emergence from general anesthesia was uneventful. The patient
regained movement of his lower extremities in less than 3 h after in-
sertion of the spinal. He was monitored on the regular ward for 24 h,
applying a standard nursing protocol for patients who have received
intrathecal or epidural morphine. He remained pain-free, and required
no postoperative pain medications through discharge from the hospital
the next day. No significant problems were noted. Rectal temperatures
remained normal. He had some slight itching on his back, which re-
quired no treatment. On follow-up, the patient was noted to have some
minor problems with micturition for 4-5 days post-surgery, which then
resolved and returned to baseline without treatment. He remained
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free of exacerbation of his multiple sclerosis at the 1-month and 6-
month follow-ups.

DISCUSSION

Multiple sclerosis (MS) is an acquired, demyelinating
disease of the brain and spinal cord. There are strong
indications for a viral etiology with genetic susceptibility
factors.! Disease of the optic nerve causes visual distur-
bances, and optic neuritis leads to diminished visual acuity
and defective pupillary reaction to light. Spinal cord le-
sions cause limb paresthesias, weakness, urinary inconti-
nence, and sexual impotence. Involvement of the cere-
bellum leads to gait disturbances. This patient reported
signs of all of the above.

In their review article, Jones and Healy present data
implicating many different anesthetic agents in the ex-
acerbation of symptoms.? Thiopental, and all muscle re-
laxants, have cautionary statements. Enflurane and me-
thohexitone should be avoided if a history of epilepsy is
given,? since they have been associated with producing
seizures under anesthesia. Jones and Healy cite several
references demonstrating an increased incidence of epi-
lepsy in patients with multiple sclerosis.? Local anesthetics
which cross the blood-brain barrier easily can lead to
convulsions in multiple sclerosis patients, and should be
used with caution,®® in the presence of epilepsy.

Bamford et al.* noted no increase in relapse rate after
general anesthesia over the accepted rate in non-surgical
MS patients, and the new symptoms which did present
resolved within 10 days. However, pyrexia seems to be a
greater danger than general anesthetics, because even a
small increase of 1° C in body temperature can lead to
deterioration of nerve tissue at sites of demyelination."*

Pyrexia is almost a universal component of the postop-
erative surgical course.

The most controversial anesthetic appears to be spinal
anesthesia. Several single cases implicate spinal anesthesia
and, indeed, even lumbar puncture alone in the relapse
or appearance of symptoms of multiple sclerosis.”*}
Bamford et al.* present data on eight multiple sclerosis
patients who received a total of nine spinal and three cau-
dal anesthetics. In one case, the patient experienced ag-
gravation of the multiple sclerosis symptoms after the
spinal anesthetic. More damaging are the data of Stenuit
and Marchand,® who describe complications noted after
spinal anesthesia during the period from 1961-1966 at
their clinic. Twenty-nine cases of spinal anesthesia in-
volving complications were noted. Of these 29 cases, 19

* Bamford C, Sibley W, Laguna J: Anesthesia in multiple sclerosis.
Le Journal Canadien des Sciences Neurologiques 5:41-44, 1978

+ Critchely M: Discussion on the neurological sequelae of spinal
anesthesia. Proceedings of the Royal Society of Medicine 30:1007-
1015, 1937
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patients had multiple sclerosis. However, only in 2 of these
19 patients did the complications involve aggrevation of
the symptoms of multiple sclerosis.’

Although exposure to almost all the anesthetics we use
in general anesthesia have been implicated in aggrevating
or causing the new onset of symptoms of multiple sclerosis,
including such agents as meperidine and fentanyl, these
drugs are not neurotoxic, even when given intrathecally."
Morphine has not aggravated multiple sclerosis.* It would,
therefore, be the agent of choice for intrathecal admin-
istration.

We used hyperbaric spinal anesthesia, using a relatively
low dose of tetracaine without the addition of epinephrine.
The duration of the spinal anesthesia was not prolonged.
The addition of general anesthesia in a spontaneously
breathing patient did not prolong the duration of the
spinal anesthetic. No untoward effects on the patient’s
condition were noted.

This case also appears to be the first reported use of
intrathecal morphine in a patient with multiple sclerosis.
The effectiveness of intrathecal morphine for postoper-
ative pain control cannot be evaluated from this case, since
postoperative pain in this surgical procedure is not a major
therapeutic problem. However, intrathecal morphine did
not appear to alter the time course of the spinal or general
anesthetic in this patient, nor were any of the known side
effects of intrathecal morphine exaggerated in this patient
with multiple sclerosis. Only mild pruritis was noted. The
bladder was catheterized for the first 24 h, and so urinary
retention was not a problem that could be evaluated.

Regardless of the drugs or technique selected for use
in anesthesia in patients with multiple sclerosis, postop-
erative exacerbation of symptoms of this disease remain
a significant risk, especially if fever develops. Certainly,
the changing neurologic picture in patients with multiple
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sclerosis must be appreciated when considering the selec-
tion of regional anesthesia. The data implicating regional
anesthesia in the aggrevation of multiple sclerosis is based
on relatively few reported cases. While our case represents
only a single case report, it does demonstrate that a com-
bination of spinal and general anesthesia may be appro-
priate, and can be administered safely to a patient with
long-standing but relatively stable multiple sclerosis. In
addition, if regional anesthesia is selected, the addition
of intrathecal morphine does not increase risk.
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Premedication Abolishes the Increase in Plasma Beta-endorphin Observed
in the Immediate Preoperative Period

JAMES WALSH, M.D.,* MARGARITA M. PuUIG, M.D,, PH.D.,} MARK A. LoviTZ, BS.
HERMAN TURNDORF, M.D.§

Beta-endorphin (B-END) and adrenocorticotropic
hormone (ACTH) are released into the circulation from
the pituitary gland in response to various stressful stimuli,

including surgery, in experimental animals and hu-
mans.'~” Increased levels of plasma B-END® and ACTH’
have been observed in non-premedicated patients before
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