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Epidural Morphine Analgesia in Children
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Epidural blockade in children has not received wide
acceptance as a mode of anesthesia and analgesia. Suc-
cessful postoperative analgesia with epidural blockade in
the pediatric age group has been achieved by Russian
clinicians.'® In a series of 220 pediatric patients, Parnes
et al.? found epidural injection easy to perform and ob-
served an improvement in respiratory and cardiac func-
tion postoperatively.? Recently Katzenelson et al.§ de-
scribed similar experiences with caudal opiates in children.
No reports have been published describing lumbar or
thoracic epidural narcotic analgesia in children. We de-
scribe five children who received thoracic epidural mor-
phine for analgesia after surgery and trauma.
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REPORT OF FIVE CASES

Five children, aged between 3 and 11 years, were admitted to the
Intensive Care Unit (ICU) with thoracic epidural catheters in place
for analgesia. Four of them had thoracic surgery, with the epidural
catheters inserted at the end of surgery while still receiving general
anesthesia (table 1). The fifth patient, a child with multiple trauma,
which included flail chest, pneumothorax, and fractures of the humerus
and femur, was admitted to the ICU after having undergone a lap-
arotomy for a ruptured spleen. Ventilation was controlled for the first
6 h after surgery, after which his trachea was extubated and an epidural
catheter was inserted under local analgesia. The four postthoracotomy
patients breathed satisfactorily at the end of surgery, their tracheas
extubated, and they received oxygen (Flo, = 0.4) via a mask for 3 h.

Morphine 1.0-2.0 mg diluted in 5 ml normal saline was injected
into the thoracic epidural space (table 2). Every hour the children
were instructed to cough, take several deep breaths, and lift their legs
off the bed where possible. They were asked if they had pain, and
when pain was confirmed, whether they wanted to be relieved of the
pain. Additional doses of morphine thus were administered at the
request of the patient. We found this method simple to use, all five
children including the youngest being cooperative. Because of being
in the ICU, we were able to inject the morphine epidurally as soon
as pain returned and document the duration of analgesia. The three
children under seven years of age received 1.0 mg in 5 ml of saline,
while the 8-year-old was given 1.5 mg and the 11-year-old 2 mg in 5
ml saline. The analgesia following the initial dose of morphine lasted
between 8 and 25 h (table 2). Additional doses of morphine in the
three older children were the same as the initial dose. However, in
the first patient, a 3-year-old child, we decreased the subsequent dose
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TABLE 1. Age, Diagnosis, Type of Surgery and Level of Insertion of Epidural Cannula in Five Children

Level of Epidural
Patient Age (yr) Diagnosis Operation Cannula Insertion
1 3 Bronchiectasis Left thoracotomy and left lower Tos
lobectomy
2 5 Bronchiectasis Left thoracotomy and left lower Tyos
lobectomy
3 7 Multiple trauma including Laparotomy, splenectomy. Tas
hemopneumothorax Radial and brachial artery
and flail chest exploration.
Fixation of fractures of left
humerus and left femur
4 8 Thymoma Right thoracotomy, thymectomy Tros
5 11 Coarctation of the aorta Left thoracotomy and repair of Ths
coarctation

to 0.5 mg morphine in 5 ml saline. This smaller concentration of
morphine provided analgesia for only 4 h, after which a further injection
was required. Morphine, 1.0 mg, administered to the second patient
(5-year-old child) resulted in 8 h of analgesia, while a 1.5-mg subsequent
dose resulted in a further 24 h of analgesia.

Epidural catheters remained in place from 2 to 5 days. There were
no complications that could be attributed to the administration of
morphine into the epidural space. Analysis of arterial blood gases
indicated no evidence of respiratory depression 24 h following the
epidural blockade.

DISCUSSION

Epidural morphine is a useful method to provide an-
algesia.*"® We believe that there is no reason why children
should not be able to enjoy the advantage of this method.
In this pilot study of five children, our first major problem
was that of establishing an appropriate dose schedule ac-
cording to age or size. Bromage’ found that in children
younger than 10 years of age, the epidural requirements
of local anesthetic were unpredictable. We had found
that in adults, 4 mg of morphine diluted in 10 ml of
saline gave satisfactory analgesia with a minimum of side
effects.” Using our adult dose as a guide, we decided on
a total volume of 5 ml saline, varying the morphine con-
tent according to the age. '

On the basis of the analgesia obtained in our cases
(table 2), we suggest the following dose schedule, which
at this stage appears satisfactory and safe: Children ages
3-7 yr to receive 1 mg; ages 7-10 yr to be given 1.5 mg,
and ages 10-13 yr to receive 2 mg. The total volume
injected should not exceed 5 ml and the subsequent dose
probably can be the same as the initial dose, unless the
response suggests otherwise.

The prevention of pain is much simpler to achieve
than the treatment of pain when once established. There-
fore, when possible, as in the four children who underwent
elective surgery, morphine should be injected at the end

of the operation prior to the end of general anesthesia
and the onset of pain.

In all five children, analgesia was considered satisfac-
tory, lasting from 2 to 5 days. The nursing staff found
the children easy to manage, and physiotherapy was fa-
cilitated. All four nontrauma patients were walking about
the unit less than 24 h postoperatively.

Parnes et al.!'? and Isakov et al.® found that insertion
of an epidural catheter in children was exceptionally easy

TABLE 2. Dose of Epidural Morphine and Duration of Blockade

Initial Dose of Duration of First Subsequent Duration of
Morphine in 5 Analgesia Dose of Morphine Analgesia
Patient ml Saline (h) in & ml Saline h)
1 1 mg 22 0.5 mg 4
2 1 mg 8 1.6 mg 24
3 1 mg 25 1 mg 10
4 1.5 mg 11 1.5 mg 8
5 2 mg 18 2mg 21

TABLE 3. Respiratory Rate and Analysis of Arterial Blood Gases
Measured during First 24 Hours after Surgery

Three Hours Following the
Postoperatjvely* First 24 Hourst
Lowest Highest
Respiratory Rate Pag, Pica, Level Pag, | Level Paco,
Patients (breaths/min) (mmlig) | (mmHg) (mmHg) (mmHg)
1 Between 28-32 87.6 | 36.2 60.1 40.4
2 Between 24-28 86.0 39.2 82.0 39.3
3 Between 24-28 | 118.2 327 99.7 36.5
4 Between 20-24 | 105.3 50.0 80.0 36.2
5 Between 28-36 | 110 34.6 92.6% 36.0
*-Fl(), =04.
+ Flo, = 0.21.
F Fig, = 0.3,
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to perform. They attributed this to the increased elasticity
of soft tissue as well as the enlarged epidural space in
children, especially in the thoracic region. We similarly
found epidural cannulation simple to perform in our
young patients. Unlike local anesthetic epidural analgesia,
there is no fear of a sympathetic nerve block when using
morphine. However, as rostral spread and respiratory
depression have been reported by Bromage et al.,’ we
kept all five children in the ICU, where respiratory rate
and tidal volume routinely were measured every hour
and blood gases monitored every 2-4 h (table 3). No
signs of respiratory depression were observed. Although
we only studied five children, we were most encouraged
by the excellent response to morphine epidural analgesia,
however, we feel that further comparative studies should
be undertaken in order to establish what place this tech-
nique eventually will take in the management of post-
operative apalgesia in children.

Ancsthesiology
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