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Arthrogryposis multiplex cougenita (AMC)
is a clinical syndrome which includes congen-
ital, non-progressive multiple and persistent
joint contractures with generalized muscle
wasting". Its other associated abnormalities
include skeletal deformities, congenital heart
disease", and respiratory and genitourinary
system anomalitics't-". Due to the severity
of their joint deformities, affected patients
may require multiple orthopedic procedures.
They present anesthetic risk such as malig-
nant hypertherrnirrt", and difficulty in tra-
cheal intubation? Although various kinds of
anesthetic technique/:", anesthetics--", and
muscle relaxanrs'' have been recommended
for these patients, each of them has both
advantages and disadvantages. We performed
a total of 45 anesthetic procedures in 12 pa-
tients with AMC, using mainly nitrous oxide
and halothane, and assessed these patients'
risk in terms of general anesthesia.

Cases

Twelve patients (8 male, 4 female), in
whom AMC had been diagnosed during the
period 1975 to 1986, were retrospectively
studied. The patients' ages ranged from

3,~~ths}o l~=ars. cr:?ere_was no evi-
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dence for familial incidence of AMC in these
patients, except for one whose grandfather
had a joint contracture suggestive of AMC.
Prenatal complications of these patients in-
cluded premature rupture of the membranes
(1 case), coiling of the umbilical cord (2
cases), weak labor pain (3 cases) and fetal
distress (2 cases). Two patients were deliv-
ered under breech presentation and two were
delivered under caesarean section. Orthope-
dic and associated anomalities are shown in
table 1. Cardiovascular anomalities were not
seen among these patients. Only three pa-
tients had no AMC-associated anomalities.
Preanesthetic laboratory findings revealed el-
evated serum creatine phosphokinase in 3
patients, elevated alkaline phosphatase in 7
patients and elevated lactate dehydrogenase
in 5 patients. A severe restrictive respira-
tory dysfunction was noted in one patient
suffering from scoliosis.
The patients underwent a total of 45

surgical procedures, mainly orthopedic pro-
cedures including release of contracture, skin
graft of hands, and correction of scoliosis
under general .anesthesia. The patients re-
ceived from 1 to 7 anesthetic procedures
each. Atropine, for infants under 1 year
of age, and secobarbital and atropine for
other patients were intramuscularly given
as premedication, In 42 surgical procedures,
anesthesia was induced with halothane via
face mask and maintained with nitrous ox-
ide and halothane. Ketamine was used for
a short arthrographic procedure in one pa-
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Table 2. Problems associated with AMC
during anesthesia

Discusston

AMC was first described by Otto in 1841,
who referred to it as congenital myodystro-
phy. Numerous causes of this condition have
been proposed, but none has been generally
accepted. Some investigators have regarded
AMC as a hereditary condition2 , whereas
others have not 10.
A high incidence of anornallttes associated

with AMC has been reported by numerous
authors? -4. The most common anomalities
are orthopedic ones such as club foot and
scoliosis. The most frequent non-orthopedic
anornalities occur in the genitourinary sys-

cedures. Her rectal temperature increased
from 36.3°C to 38.5° C during nitrous oxide-
halothane anesthesia, but she was effectively
treated by surface cooling alone. Cardiac
arrhythmia and muscle rigidity were not oh-
served and blood gas data were normal dur-
ing anesthesia. A 14-year-old male with se-
vere restrictive respiratory dysfunction (vital
capacity 25.6%) underwent a surgical Correc-
tion of scoliosis under intravenous fentanyl
and enflurane inhalation. Hypercapnea devel-
oped during anesthesia in spite of assisted
ventilation, and continued several hours in
the postoperative period. In a 12-year-old
male, copious oropharyngeal and tracheal se-
cretions were noted during nitrous oxide and
halothane anesthesia. and tracheal suctioning
was frequently. required. The problems which
occurred in these AMC patients during anes-
thetic procedures are summarized in table 2.
Only 3 patients (25%) had no complications
during anesthesia. The postoperative course
was uneventful in all 12 patients.

Table 1. Associated anomalities in 12 pa.-
tients of artbrogryposis multiplex:
congenita.

Anomalities Number of patients

Talipes varus 5
Scolio~s 2
vVry neck 2
Small mandible 1
High arched palate 1
Funnel chest 1
Lordosis 1
Inguinal hernia 1

Cryptorchidism 1
Muscular atrophy of
upper arm 1
Constriction band syndrome 1
Dislocation of the hip joint 1
Cerebral palsy 1

tient. Enflurane and fentanyl were used for
surgical corrections of scoliosis in '2 patients,
during which epinephrine was administered
to decrease blood loss. Tracheal intubation
was performed in 36 procedures. Suxarnetho-
nium was administered to facilitate tracheal
intubation in 4 procedures, whereas deep-
inhalation anesthesia without any muscle re-
laxant was used for tracheal intubation in
the others. Tracheal intubation was difficult
in 7 patients of the twelve. In a one-year-
old female, intubation was extremely difficult
because of her small mandible and diffi-
culty in opening her mout.h. In this case,
laryngospasm, cyanosis and bradycardia de-
veloped at several trials of tracheal intu-
bation under nitrous oxide and halothane
anesthesia. Intubation was finally performed
successfully after '2 hr of at.temps. In a seven-
year-old female, cardiac arrest occurred dur-
ing anesthetic induction with nitrous oxide
and halothane because her airway could not
be kept patent with face mask. Rapid tra-
cheal intubation and cardiac massage were
performed successfully, She developed no
post-surgical sequelae related to the cardiac
arrest.
An abnormal elevation of body temper-

ature was noticed in a one-year-old female
who underwent a total or 5 anesthetic pro-

Problems

Difficult intubation
Difficulties with airwary
security
Hyperthermia
Respiratory acidosis
Copious airway secretions

Number of patients

7

1
1
1

1
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tern such as cryptorchidism". The anornali-
ties seen in our 12 patients were consistent
with these reports. Two previous reports
showed that about 9% of affected patients
had associated congenital heart disease such
as patent ductus arteriosus, aortic stenosis,
coarctation of the aorta, and cyanotic heart
disease2 ,4 . Our patients with AMC had no
cardiac anornalities.
Patients with AMC frequently require re-

peated surgical procedures to correct joint
deformities. Spinal and epidural anesthesia
have been recommended, when indicated, by
sdrne investigatorso". But they may require
general anesthesia, because the majority of
them are under 10 years of age and surgical
sites frequently include the upper extremi-
ties. Problems arising during anesthesia may
include difficulties in securing the airway, in
tracheal intubation due to micrognathia and
short neck", in positioning due to multiple
joint deformities, in cannulation of blood ves-
sels due to venous maldevelopment ll and
characteristic skin shape", in respiratory
management due to skeletal deformities such
as scoliosis? and airway secretions, and in
hemodynamic management due to congenital
heart disease. In addition, a high incidence of
malignant hyperthermia in these patients has
been reportedll .

\Ve performed 45 general anesthetic proce-
dures for 12 patients with AMC. Anesthetic
induction was accomplished usually without
difficulty using oxygen, nitrous oxide and
halothane delivered via face mask, but in
one pat lent cardiac arrest occurred because
of difficulty in securing the airway. Tracheal
intubation was difficult in 7 of 12 patients.
One patient who brought about extremely
difficulty in tracheal intubation developed
cyanosis and bradycardia.
Baines et al, 12 performed 256 anesthetic

procedures for patients with AMC using
halothane 'without an episode of malignant
hyperthermia, and they concluded that the
use of halothane in patients with AMC may
be justified. Baines et a1.12 also used suxarn-
ethonium for 4 patients without an episode
of malignant hyperthermia. We avoided in-
travenous administration of suxamethonium

in most of our patients. Although we used
suxamethonium for 4 patients to facilitate
tracheal intubation, hyperthermia did not
develop in any of them. However, muscu-
lar degeneration and hyperthermia associ-
ated with suxamethonium has been reported
in patients with AMC6 , so we believe its
use should be avoided. Elevation of body
temperature occurred in one of our patients
during anesthesia with nitrous oxide and
halothane. '-IVe do not, however, believe ma-
lignant hyperthermia had occured, because
the condition was easily treated by surface
cooling and no other stigmata of malignant
hyperthermia were evident.
Honda et a1.5 reported that althesin could

be safely used for patients with AMC who
are susceptible to malignant hyperthermia.
Patients with AMC are prone to hypotension
and respiratory depression due to associated
myopathy and skeletal deformities. Oberoi et
a1.9 recommended the use of ketamine anes-
thesia for a patient with AMC because of
its relative lack of respiratory and cardiovas-
cular depressive effects. On the other hand,
a patient with AMC who produced copious
orophangeal secretions has been reported".
In such a patient the use of ketamine should
be avoided, because the volume of such se-
cretions tends to be increased by ketamine.
In the present study, ketamine was used in
only one anesthetic procedure for an arthrog-
raphy. Further study is needed to assess the
safely and effectiveness of ketamine anesthe-
sia for patients with AMC.
In summary, we performed 45 general

anesthetic procedures for 12 patients with
AMC (aged 3 months to 14 years) who
had various orthopedic and AMC-associated
anomalities. Nitrous oxide-halothane could
be used safely without the increasing risk
of malignant hyperthermia, but because the
use of suxarnethonium is still controversial,
it was avoided in most of anesthetic pro-
cedures. Anesthesia should be carefully in-
duced in patients with AMC because of
potential difficulties in securing the airway
and with tracheal intubation.
(Received Jul. 17, 1989, accepted for publica-

tion Dec. 12, 1989)



278 Oda et aJ J Anesth 1990

References

1. Direk D, Aree S, Sit T: Arthrogryposis mul-
tiplex conge nita: roentgenographic features
of 3 cases. J Med Ass Thailand 56:302-305,
1973

2. Lebenthal E, Shochet SB, Adam A, See-
lenfreund M, Fried A, Najenson T, Sand-
bank U, Matoth Y: Arthrogryposis mul-
tiplex congenita: twenty-three cases in an
Arab kindred. Pediatrics 46:891-899, 1970

3. Laitinen 0, Hirvensalo M: Arthrogrypo-
sis multiplex congenita, Ann Paediat Fenn
12:133-138, 1966

4. Friedlander HL, Westin GW, Wood WL:
Arthrogryposis multiplex congenita. A re-
view of forty-five cases. J Bone Joint Surg
50A:89-112, 1968

5. Honda N, Konno K, Itohda Y, Nishino M,
Matsushirna S, Haseba S, Honda Y, Gotoh
Y: Malignant hyperthermia and althesin.
Canad Anaesth Soc J 24:514-521, 1977

6. Kunimoto K, Abe M, Ohta M, Yogosawa
T, Nishiguchi M, Yamashita K, Kimura T:
A case revealed myotonic syndrome with

intravenous injection of succinylcholine. Ma-
sui (Jpn J Anesthesiol) 17:885-889, 1968

7. Jense HG, Glass PSA, Fitch RD: Con-
tinuous caudal block in an infant with
arthrogryposis multiplex congenita. Re-
gional Anesth 12:18-21, 1987

8. Abajian JC, Mellish RWP, Browne AF,
Perkins FM, Lambert DH, Mazuzan JE:
Spinal anesthesia for surgery in the high-
risk infant. Anesth Analg 63:359-362, 1984

9. Oberoi CS, Kaul HL, Gill IS. Batra
RK: Anaesthesia III arthrogryposis multi-
plex congenita: case report. Can J Anaesth
34:288-290, 1987

10. Mead NG, Lithgow WC, Sweeney HJ:
Arthrogryposis multiplex congenita. J Bone
Joint Surg 40A:1285-1309, 1958

11. Atkinson RS, Rushman GB, Lee JA,
Comps: A Synopsis of Anaesthesia, 10th
ed. Bristol, Wright, 1987, p. 430

12. Baines DB, Douglas ID, Overton JH:
Anaesthesia for patients with arthrogry-
posis multiplex congenita: what is the risk
of malignant hyperthermia. Anaesth Intens
Care 14:370-372, 1986


