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ABSTRACT: Objective: To present guidelines on the use of apomorphine in combination with rectal domperidone in Parkinson's dis
ease (PD) patients undergoing abdominal surgery and to review the perioperative problems encountered in such patients. 
Background: PD patients undergoing abdominal surgery present a major therapeutic challenge. Because most antiparkinsonian medi
cations must be withheld until the patient is able to resume oral intake, resulting rigidity and akinesia as well as alterations in gastroin
testinal motility, respiratory function and swallowing mechanisms predispose these patients to numerous serious postoperative 
complications. We have found that parenteral apomorphine in combination with rectal domperidone markedly facilitates the care of 
these difficult patients. Methods: Presentation of two illustrative cases with review of the literature. Results: A standardized protocol 
using subcutaneous apomorphine and rectal domperidone was used in two PD patients who underwent abdominal surgery. Excellent 
control of parkinsonian symptomatology was obtained without side effects. The simplicity of the protocol was emphasized in our sec
ond patient who required urgent reoperation; the surgery nursing staff was able to restart the apomorphine immediately without having 
to wait for neurological follow-up assessment. Conclusions: The use of parenteral apomorphine with rectal domperidone in the imme
diate postoperative period for patients unable to take oral antiparkinson drugs increases patient comfort, facilitates nursing care and 
may reduce serious postoperative complications. 

RESUME: Difficultes perioperatoires dans la maladie de Parkinson: utilisation de I'apomorphine et de la domperidone rectale. Objectif: Nous 
presentons des lignes de conduite sur I'utilisation de I'apomorphine combinee a la domperidone rectale chez les patients parkinsonians qui subissent 
une chirurgie abdominale et nous revoyons les problemes periopeiatiores rencontres chez ces patients. Introduction: Les patients parkinsoniens qui 
subissent une chirurgie abdominale presentent un defi therapeutique majeur. Comme la plupart des antiparkinsonians doivent etre cesses jusqu'a ce 
que le patient recommence ralimentation orale, la rigidite, I'akinesie, les troubles du transit intestinal, de la fonction respiratoire et de la deglutition 
pr&lisposent ces patients a de nombreuses complications postoperatoires. Nous avons constate que 1'administration d'apomorphine par voie paren-
t6rale combinee a la dompdridone par voie rectale facilite beaucoup le soin de ces patients. Methodes: Nous presentons deux cas comme exemple ainsi 
qu'une revue de la litteYature. Resultats: Nous avons utilise un protocole standardise pour 1'administration sous-cutanee d'apomorphine et ('adminis
tration rectale de domperidone chez deux patients parkinsoniens qui ont subi une chirurgie abdominale. Un excellent contr61e des symptomes parkin
soniens a ainsi 6te obtenu, sans effet secondaire. La simplicite du protocole a ete mise en evidence dans le second cas lorsque le patient a 6te soumis 
d'urgence a une nouvelle intervention chirurgicale. L'equipe de soins infirmiers chirurgicaux a pu rdadministrer I'apomorphine immediatenient sans 
attendre une nouvelle Evaluation neurologique. Conclusions: L'administration parenteral d'apomorphine combined a la domperidone par voie rectale 
en postopeYatoire chez les patients chez qui on ne peut pas administrer la medication antiparkinsonienne par voie orale ameliore le confort du patient, 
facilite les soins infirmiers et peut diminuer les complications postopeiatoires serieuses. 

Can. J. Neurol. Sci. 1996; 23: 198-203 

The perioperative management of patients with Parkinson's 
disease (PD) has received little attention in the neurological lit
erature. Parkinson's disease affects all ages but particularly the 
elderly. It has been estimated that PD has a prevalence of 59 to 
187 per 100,000 population worldwide1 with an annual inci
dence of 20 per 100,000,2'3 and in North America 1% of the 
population over age 60 is affected by the disease.''3-4 With recent 
advances in the surgical management of the elderly,5 more 
patients with this disorder are having emergency or elective 
surgery. 

The expected worsening of parkinsonian rigidity and 
bradykinesia coupled with swallowing difficulties and inability 

to clear oral and pulmonary secretions make these patients 

prone to post-surgical complications such as aspiration pneumo

nia and deep vein thrombosis. Dysfunction of the striated mus

cle of the upper airway has recently been reported to cause 
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post-operative respiratory failure.6 In addition, the remote but 
real possibility for the development of a neuroleptic malignant 
syndrome (NMS)-like state due to levodopa withdrawal7 makes 
these patients a special surgical challenge. These factors and 
other difficulties with nursing care become especially important 
in the post-operative care of patients who cannot take oral medi
cation, since most available antiparkinsonian drugs can only be 
given by this route. 

Apomorphine is a potent combined D,/D2 dopamine 
agonist.8 It is usually given subcutaneously or intravenously 
although newer routes of administration are being tested.910" 
Apomorphine may be used to predict the response of parkinso
nian patients to levodopa8'121415 and as adjunctive therapy in 
patients with severe and unpredictable motor fluctuations.81619 

Its equivalent potency to levodopa and parenteral formulation 
make apomorphine an ideal drug for those patients unable to 
receive oral medications in the immediate post-operative period. 
Beginning with two case presentations we will review perioper
ative problems in PD and provide recommendations for the 
management of patients undergoing abdominal surgery empha
sizing the use of subcutaneous apomorphine combined with rec
tal domperidone. 

Patient 1. 
This 69-year-old man with a 23 year history of PD was scheduled 

for a Billroth II distal subtotal gastrectomy with gastrojejunal anasto
mosis for adenocarcinoma of the stomach. His PD medications had 
included different combinations of levodopa/carbidopa, pergolide, 
amantadine, bromocryptine and selegeline. His clinical course over the 
years had been characterized by wearing off, on-off, freezing, early 
morning foot dystonia, peak dose dopa-induced dyskinesias and psychi
atric side effects. In his "off periods, parkinsonian akinesia was 
extreme, resulting in total dependency in a chair- or bed-bound state. 
These "off periods could last anywhere from a few minutes to several 
hours. He maintained an excellent response to levodopa and during the 
"on" periods he functioned at a near normal level. Despite many adjust
ments to his medications the "off periods remained a major problem a 
good proportion of the waking hours. At the time of surgery he was tak
ing controlled release levodopa/carbidopa 200/50 mg six times daily. 

The patient was admitted to the neurology service for management 
of his PD medications pre- and post-operatively. The necessary dose of 
apomorphine, was determined using an apomorphine "challenge" test. 
In preparation for the testing, three days of domperidone treatment with 
20 mg orally three times daily was instituted. Twelve hours before test
ing, all parkinsonian medications were stopped, except for domperi
done. The next morning, a baseline Unified Parkinson's Disease Rating 
Scale (UPDRS)20 was obtained as well as videotape documentation. His 
total motor UPDRS score in a practically defined "worst off state", 12 
hours without antiparkinson's medication, was 77.5. His scores for 
rigidity, tremor and bradykinesia were 16.5, 10 and 26, respectively. 
Domperidone (Motilium" suppositories, Janssen Pharmaceutica Inc. 
Emergency Drug Release Program. Bureau of Human Prescription 
Drugs. Health Protection Branch. Ottawa, Canada) 60 mg in rectal form 
was given 30 minutes before an initial 1 mg dose of apomorphine sub
cutaneously. Blood pressure and heart rate changes, nausea and vomit
ing, flushing, rhinorrhea, yawning, akathisia, drug-induced dyskinesias 
and changes in the motor sub-section of the UPDRS were carefully doc
umented with each dose. If no response to apomorphine was seen in 30 
minutes the dosage was increased by 1 mg over the last administered 
dose until a response was obtained or there was the development of 
intolerable side effects. With 2 mg of apomorphine our patient devel
oped yawning, rhinorrhea, mild choreatic movements of his upper 
extremities accompanied by dystonic posturing of his neck, and from a 
bedridden state he was able to walk and move about for approximately 
60 minutes at which point akinesia began to return. Higher doses did 
not result in any greater improvement in his motor response. His total 
motor UPDRS scores after 2 mg of s.c. apomorphine was 40, an 

improvement of 48%. Rigidity, tremor and bradykinesia scores 
improved by 27%, 60% and 56% respectively. A second day of testing, 
following the same protocol, gave similar results. He was started on 
domperidone 20 mg t.i.d. orally 48 hours before surgery and on the day 
of surgery a 60 mg suppository was given four times daily with further 
doses as needed to control the presence of nausea, vomiting or hypoten
sion. Levodopa was continued until the morning of surgery. 
Apomorphine 2 mg was begun three hours after surgery and was given 
every three hours afterwards while awake. By the sixth post-operative 
day his usual levodopa schedule could be reinstituted uneventfully. 
During the apomorphine therapy period the patient maintained excellent 
mobility and his parkinsonism did not hamper his post-operative care. 
No adverse effects were seen, including psychiatric disturbances. The 
patient was discharged after ten post-operative days. He was seen in fol
low-up one month after surgery and was doing well. 

Patient 2. 
This 55-year-old woman with a 10 year history of Parkinson's dis

ease required surgery for a rectal prolapse. In addition to disabling "on-
off fluctuations and drug-induced dyskinesias, other medical problems 
included chronic obstructive pulmonary disease (COPD), diverticulosis 
and depression. At the time of admission she was receiving a total of 
800 mg of levodopa/carbidopa per day given in a liquid form every two 
hours along with 4 mg of pergolide per day. Other medications included 
theophylline, ipratropium bromide inhaler, salbutamol inhaler and 
paroxetine. 

The patient was admitted to hospital for evaluation and preoperative 
adjustments of her antiparkinsons medications. Thirty minutes after 30 
mg of oral domperidone, apomorphine 1.5 mg sc resulted in marked 
improvement in parkinsonism similar to her response to L-dopa includ
ing moderate dyskinesias and a subjective improvement in breathing. 
No adverse effects were seen. 

In the immediate post-operative period the patient received I mg sc 
of apomorphine every hour as needed for 48 hours while in the inten
sive care unit (total daily dose of 25 mg), with rectal domperidone 60 
mg suppository four times daily. During this time the patient was suc
cessfully extubated and nursing care was greatly facilitated by her nor
mal state of mobility resulting from the use of apomorphine. No side 
effects were seen in the postoperative period. The patient left the inten
sive care unit after 48 hours of observation and was started on her oral 
antiparkinson medications. Her post-operative course was complicated 
by wound infection and dehiscence. The patient required another proce
dure for debridement and closure of the wound. The ease of the use of 
the apomorphine protocol was reflected by the ability of the surgery ser
vice to restart apomorphine injections in combination with rectal dom
peridone immediately and proceed to debridement without the delay of 
waiting for neurological follow-up assessment. One milligram of apo
morphine was again given sc hourly while awake as needed (total daily 
dose of 5 mg) with 60 mg suppositories of domperidone (three doses 
over 24 hours) at which point the patient was extubated and able to 
resume her oral medications. The patient was discharged thirty-eight 
days later in her usual state of health. 

DISCUSSION 

Current advances in surgical techniques and other therapeutic 
modalities are responsible for an increase in the number of 
elderly patients undergoing surgical procedures,5 including 
those with PD. Parkinson's disease is characterized by rigidity, 
bradykinesia/akinesia, tremor and postural instability.21 In the 
post-operative period these symptoms can render the patient 
immobile adding to their discomfort, hampering nursing care 
and predisposing to deep vein thrombosis and pulmonary 
emboli. Other miscellaneous "off-period" symptoms include 
dyspnea, laryngeal stridor and hypokinesia, rigidity of voluntary 
respiratory muscles,22 as well as a variety of sensory, autonomic, 
cognitive and psychiatric disturbances which can be as debilitat
ing as the four cardinal symptoms of Parkinson's disease.23 
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Surgery may cause various pulmonary abnormalities includ
ing changes in lung volume, pattern of ventilation, gas exchange 
and defense mechanisms24'25 due to anaesthesia, tightness of 
bandages, altered sensorium, post-operative medications and 
immobilization. Parkinsonian patients may have similar pul
monary abnormalities22 even in the absence of a surgical insult. 
These have been reported in idiopathic Parkinson's disease,26 

post-encephalitic parkinsonism,27-28 the syndrome of familial 
fatal parkinsonism with hypoventilation and depression29 and 
multiple system atrophy with autonomic failure (Shy-Drager 
Syndrome).30 Specifically in Parkinson's disease, a number of 
abnormalities of pulmonary function have been described (Table 
1). Several of these abnormalities have been correlated with the 
parkinsonian motor disability31 and improvements in various 
parameters have been documented in response to levodopa ther
apy (Table 2) probably as a reflection of improvements in rigidity 
and akinesia.3133 However, fluctuations in respiratory function 
may occur in a similar fashion to the motor fluctuations seen in 
the parkinsonian patient on chronic levodopa therapy.26-34'35 

Furthermore, superimposed "respiratory dyskinesias" may cause 
additional breathing disturbances3435 (Table 2). 

Table 1: Pulmonary Function Abnormalities Reported in 
Parkinson's Disease. 

Tachypnea with disorganized respiration.52 

Expiratory flow obstruction31-53 similar to COPD due to: 
a) increased airway resistance 
b) decreased lung elastic recoil. 

Reduced respiratory muscle force (fatigue) altering maximal 
expiratory and inspiratory flow-volume curves31-32 increasing 
oxygen consumption and reducing efficiency of breathing.54 

Frequent obstructive52 and central sleep apnea (the latter might 
account for higher incidence of death rates during sleep in PD 
patients).55 

Altered flow-volume loop ("saw-tooth sign") similar to sleep 
apnea and upper airway obstruction pattern.56-57-58 

Irregular or rhythmic involuntary movement of glottic and 
supraglottic structures.58 

Severe off-state dystonic stridor (dystonia of pharyngeal mus
cles).59 

Pure restrictive pulmonary pattern secondary to rigidity of 
chest wall and upper airway muscle dysfunction.22 

"Respiratory apraxia" due to disturbances in voluntary respira
tory motor control.22 

Table 2: 
Parkinson 

Effects 
s Disease 

of Levodopa on Pu mon ary Function in 

Improved forced vital capacity, forced expiratory volume in 1 
second, peak (expiratory and inspiratory) flow rates, maximal 
voluntary ventilation, minute ventilatory volume, total lung 
capacity, expiratory reserve volume, reversibility of upper air
way obstruction and flow volume curves.28-33-60-61 

Fluctuations in respiratory function similar to motor fluctua
tions.2634-35 

Respiratory dyskinesias may result in additional restrictive 
ventilatory defects and shortness of breath.3435 

Patients with parkinsonism thus have alterations in pul
monary function due to both the rigidity and akinesia as well as 
variable, and at times excessive, dopaminergic activity manifested 
as motor fluctuations and drug-induced dyskinesias. The dura
tion and severity of the underlying parkinsonism as well as the 
severity of levodopa-induced dyskinesias will greatly influence 
the urgency with which antiparkinsonian therapy is restarted in 
the post-operative period. Early ambulation at this time assists in 
managing airway secretions, avoiding breakdown of the skin, 
and decreasing the chances of infection and the development of 
deep vein thrombosis and pulmonary emboli. However, in the 
case of some procedures (e.g., orthopaedic) early ambulation is 
not possible and excessive movement, as might occur with lev
odopa-induced dyskinesias, may compromise the success of the 
surgery. When early ambulation and improved mobility are 
desirable, this can be achieved by restarting the patient's regular 
antiparkinsonian medication early, post-operatively. However, 
this may not be feasible if the surgery is followed by a period 
during which oral or nasogastric/duodenal tube administration 
of drugs is not possible. 

Some sources have advocated the use of parenteral route as 
an alternative to oral antiparkinsonian medications in those 
undergoing abdominal surgery. Several anticholinergic/antihis-
taminic drugs are available for parenteral use. Although they 
may be helpful in selected circumstances their efficacy is limit
ed. In addition, side effects including confusion (especially in 
the elderly) and further delay in recovery of gastrointestinal 
function, often contraindicate their use in these patients. The 
successful use of a continuous intravenous levodopa infusion 
was reported by Rosin et al.36 in a patient with "on-off' fluctua
tions who underwent abdominal surgery for rectal carcinoma. 
However this required increasing doses (up to 4 g/d), frequent 
adjustments in infusion rate, and large amounts of fluids. 
Although no alterations in heart rate, blood pressure or gastroin
testinal function occurred in this patient, the lack of a parenteral 
peripheral decarboxylase inhibitor (carbidopa or benserazide) 
raises concerns about these possibilities. Domperidone supposi
tories, as used in our patients, would probably control peripheral 
side effects of intravenous levodopa. However, the requirements 
of large doses of levodopa and fluids would be unchanged. 

Lisuride, a water soluble, ergot-derived direct D, and D2 

receptor agonist,37 can be given subcutaneously or intravenously. 
However, lisuride is not widely available, will probably never be 
marketed in North America, and by direct comparison apomor-
phine has been shown to be more potent and better tolerated.8 

Apomorphine is a potent dopamine receptor agonist838-39 

which is rapidly absorbed after a single subcutaneous injection, 
achieving peak plasma concentrations as early as 3 minutes. The 
onset of clinical effect can begin in 6 minutes and lasts up to 90 
minutes.8 In patients with late-stage PD and severe motor fluctu
ations apomorphine can be administered as prn "rescue" therapy 
or as a continuous subcutaneous infusion by a portable 
pump.40-41 In addition to the "motor" effects, apomorphine also 
may improve a number of non-motor "off-period" symptoms 
which could complicate the postoperative state. These include 
belching and aerophagia, swallowing difficulties, anismus and 
functional bladder outlet obstruction8-42'43 and a number of auto
nomic disturbances4445 such as hypersalivation, delayed gastric 
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emptying, small intestine motor dysfunction, constipation, 
sweating, orthostatic hypotension and bladder dysfunction.46 

These disturbances may predispose the parkinsonian patient to a 
greater than normal degree of postoperative gastrointestinal 
motility abnormalities (i.e., constipation, obstipation, paralytic 
or adynamic ileus, and gastric dilatation). Since these problems 
resolve spontaneously as the non-parkinsonian patient increases 
ambulation and oral intake,24'4748 the use of apomorphine in 
those with Parkinson's disease both for early ambulation and 
direct Gl tract stimulation42'43 seems warranted and could hasten 
surgical recovery. 

Broussolle et al.49 reported the successful use of continuous 
subcutaneous apomorphine as replacement therapy for levodopa 
in four patients with Parkinson's disease undergoing surgery. 
Since most patients require only short-term therapy in the post
operative period, we favour the use of frequent subcutaneous 
injections, as applied quite successfully in our patients, rather 
than the more complicated continuous infusion approach. All of 
the patients reported by Broussolle et al. tolerated apomorphine 
without complications. None of them were given a peripheral 
dopamine antagonist to block side effects of the medication and 
the authors stated that nausea and vomiting are rare in parkinso
nian patients who have previously taken an oral dopaminergic 
agonist "routinely". However, this has not been our experience 
with a large number of parkinsonian patients who have received 
apomorphine for a variety of reasons. Although these "peripheral" 
dopaminergic side effects15 typically decrease with duration of 
exposure, many patients never develop tachyphylaxis41 and most 
patients requiring perioperative parenteral dopaminergic treat
ment do not have time to undergo some form of desensitization 
therapy. 

Domperidone, a D2 receptor antagonist with poor blood brain 
barrier penetration,50-51 antagonizes "peripheral" dopaminergic 
side effects without worsening the underlying parkinsonism.50 

Domperidone is currently available for rectal administration (60 
mg suppositories) as an investigational drug. The use of the rec
tal route makes this drug ideal for parkinsonian patients requir
ing dopaminergic therapy who cannot take medication by 
mouth. To our knowledge this formulation has not previously 
been used in combination with a parenteral dopamine agonist in 
the perioperative management of severe PD. Although no data 
are available, we have found that 3 days of oral therapy (20 mg 
tid) followed by a 60 mg suppository 3-4 times per day as needed, 
completely prevents any peripheral side effects from apomor
phine. 

The perioperative management of the parkinsonian patient 
requires knowledge of the potential complications of various 
types of surgery. The neurologist should be able to balance 
patient comfort against the potential complicat ions of 
antiparkinsonian therapy. We believe that our current approach 
as outlined in Table 3 increases patient comfort, facilitates 
nursing care and can potentially reduce some of the complica
tions seen in the post operative period. The ease and simplicity 
of this approach is emphasized by experience with our second 
patient, in whom the surgical and ICU services were able to 
restart the protocol automatically and uneventfully when the 
patient required urgent reoperation. 

LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES 

Table 3: Perioperative management of Parkinson's Disease. 

1.- Determine the severity of the underlying parkinsonism. 
2.- Evaluate the presence of risk factors such as smoking, pul

monary, cardiac or metabolic/endocrine disorders. 
3.- Consider the need for pulmonary function testing and arterial 

blood gases. 
4.- Ask to have surgery scheduled in the morning and earlier in 

the week. 
5.- Consider apomorphine therapy if patient will be unable to take 

medication by mouth or nasogastric tube for some time after 
surgery and postoperative care and patient comfort would be 
enhanced by continuing antiparkinsonian therapy during this time: 

a. Start domperidone orally 20 mg tid 3 days before testing 
and continue on the day of testing with supplemental doses 
as necessary. The effectiveness of domperidone supposito
ries can be tested at this time by using them instead of oral 
domperidone on the day of apomorphine challenge testing. 
b. Apomorphine should be started in a dose of 1-1.5 mg sc. 
monitoring blood pressure and heart rate, nausea and vomit
ing, yawning, drug-induced dyskinesias and motor response. 
Apomorphine should be increased by 1-1.5 mg increments 
(up to 10-12 mg)62 every 30 minutes until intolerable side 
effects or best clinical response are obtained. 
c. Start oral domperidone 20 tid three days before surgery. 

6.- Continue antiparkinsonian medication by mouth with sips of 
water on the morning of the surgical procedure. 

7.- Give domperidone in rectal (60 mg) or oral (20 mg) form on 
the morning of surgery and continue as soon as possible after 
surgery in a dose of 60 mg per rectum tid. 

8.- After the surgery, as parkinsonian motor or non-motor symp
toms interfere with patient care/comfort, begin apomorphine in 
the previously established dose and continue until the patient 
can resume oral antiparkinsonian medications. A q 1-3 h pin sc 
administration in usually sufficient. If predetermined doses of 
apomorphine commonly fail to give an "on" response, the dose 
can be increased quickly as per the preoperative testing. 
Dosages and timing may have to be adjusted if dyskinesias 
interfere with postoperative care. This approach can also be 
used in establishing necessary doses for patients who did not 
undergo preoperative testing (e.g., in the case of emergency 
surgery). 

9.- Traditional therapies (such as benztropine mesylate, 1-2 mg or 
diphenhydramine 50 mg intravenously or intramuscularly), or 
lisuride can be used if apomorphine is not available. 

10.- Institute such measures as incentive spirometry, breathing 
exercises, postural drainage and management of airway secre
tions. 

11.- If apomorphine is not given, observe carefully for signs of neu
roleptic malignant syndrome (fever, muscle rigidity, autonomic 
disturbances or altered level of consciousness). 

12.- Avoid drugs containing droperidol and fentanyl (as well as other 
better recognized dopamine antagonists such as neuroleptics and 
metoclopramide) as they may aggravate the parkinsonism.47 
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