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Anaesthetic implica- 
tions of the trismus 
pseudocamptodactyly 
(Dutch-Kentucky or 
Hecht Beals) syndrome 

The trismus pseudocamptodactyly syndrome is a relatively 

rare, autosomal dominant condition first described in 1969, 

Affected patients classically present with two main features: 
limited exct~rsion of the mandible and flexion deformity of  the 
fingers that occurs with wrist extension (pseudocamptodactyl~ ). 

Foot deformities and a shorter-than-normal stature ma b, also be 

present. The underlying abnormality is short muscle tendon 

units, which prewm normal growJh and development. We 

reviewed the unacsthetic experience in three paediatric patients 

with the trismus pseudocomptodactyty syndrome and the 
pertinent ctinical findings in three other members of the same 

family, spanning three generations. Limited mandible excursion 
was present in all six cases, but was not obvious preoperatively 

in t ~  patients because of  its subtle presentation. All three cases 
were successfully managed using mask anaesthesia with sponta- 
neous ventilation, avoiding muscle relaxants. Attempts to 

visualize the larynx under anaesthesia were unsuccessful in two 

cases. Blind nasotracheal intubation was successful in one 

patient, Postoperatively, there were no problems with the 
airway. 
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Most patients with a difficult airway are easily recog- 
nized. Patients with a rare condition whose stigmata are 
not obvious present a particular danger because the airway 
abnormality may present for the first time after induction 
of general anaesthesia. In such a situation, ventilation and 
tracheal intubation may be difficult or impossible. Tris- 
mus pseudocamptodactyly syndrome (TPS) is such a 
disease. 

We review our anaesthetic experience in three cases 
with TPS and describe the pertinent clinical features in six 
members of three generations of one family with this 
disease. 

Although TPS was first described in 1969, ~ there is 
little in the medical literature detailing the anaesthetic 
management of such patients except for a single case 
report.2 

Case reports 

Case 1 
This female (Figure 1) was born with equinus and varus 
defonnily of both feet. At the ages of twelve months and 
eighteen months, she required general anaesthetics for 
lengthening of both tendo-aehilles and flexor hallueis 
longus tendons, and for manipulations with cast applica- 
tions. The family history revealed that one cousin had 
undergone general anaesthesia complicated by difficult 
intubation - further information was not available. 
Maximum inter-incisal distance at the age of 18 months 
was 35 mm and the remainder of the external examination 
of the airway was normal. We found no published normal 
inter-ineisal measurements in children below the age of 
seven years. However, inter-incisal distance in seven-year- 
old children is normally 36.6 - 5.7 mm (mean -+ SD). s 

Premedieation on both occasions was with chloral 
hydrate 40 mg-kg- I and hyoscine 0.008 rag. kg-i. Anaes- 
thesia was induced with nitrous oxide, oxygen, and halo- 
thane. On the first occasion, anaesthesia was deepened 
with hatnthane in oxygen and laryngoscopy was per- 
formed. The vocal cords were seen easily and a 3.5 mm 
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FIGURE 1 Pedigree of family showing individuals with the Trismus 
pseudocamptodaetyly syndrome. Pedigree numbers identify family 
members who formed the basis of this report. 

endotracheal tube was inserted. Anaesthesia was main- 
mined using the same agents, with the patient breathing 
spontaneously. On the second occasion, anaesthesia was 
maintained with the same agents, using a face mask. 
Postoperatively, there were no airway problems on either 
occasion. Biopsy of a gastrocnemius muscle, performed 
to exclude a myopathy, was normal under light and 
electron microscopy, as was the histochemistry. 

Case 2 
This boy, the brother of patient 1, was scheduled at the 
age of 22 months for manipulation of both feet and cast 
applications under general anaesthesia, for the treatment 
of an equinovarus deformity. The principal clinical 
findings were: a maximum interincisal distance of 15 mm, 
pseudocamptodactyly and bilateral contracture of the 
gastrocnemius-soleus complex and the long toe flexors, 
producing an equinovarus deformity. 

Premedication was with oral chloral hydrate 40 mg.kg -t 
and hyoscine 0.008 mg.kg -t. General anaesthesia was 
induced with nitrous oxide and maintained with oxygen 
and halothane with spontaneous ventilation by mask. 

At the age of 23 months, repeat manipulations of both 
feet were carried out, using an identical technique. On 
both occasions, anaesthesia and recovery were uneventful. 

At the age of 40 months, the patient was scheduled for 
surgical correction of the limited excursion of the mandible. 
Physical examination revealed an inter-incisal distance of 
10 mm (Figures 2 and 3). There was no palpable mandi- 
bular condylar motion with jaw opening and the mandible 

FIGURE 2 Frontal photograph of patient 2, with mouth open to the 
fullest extent (inter-incisal distance 10 ram). 

was hypoplastic. In addition, a slight occlusal tilt of the 
maxillary teeth upward to the right with a right open bite 
was evident. Roentgenograms of the temporo-mandibular 
joints were normal except that the condyles did not leave 
the glenoid fossa with jaw opening. An orthopantogram 
demonstrated abnormality of the mandible with bilateral 
elevation and enlargement of the coronoid processes. All 
other preoperative laboratory investigations were within 
normal limits. 

Premedication was as before. A surgeon experienced in 
tracheostomy was in attendance. Anaesthesia was in- 
duced with nitrous oxide, oxygen, and halothane. The 
nares were anaesthetized with 0.5 ml of cocaine (four per 
cent). Although the airway was easy to maintain under 
general anaesthesia with spontaneous ventilation, the 

FIGURE 3 Lateral photograph of patient 2, demonstrating limited 
mandible excursion and a slightly hypoplastie mandible. 
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larynx could not be visualized at laryngoscopy. A 
paediatric flexible brenchoscope was introduced easily 
into the trachea via the nose. However, a 5.0 mm 
uncuffed endotracheal tube could not be insetted into the 
trachea via the nasotracheal mute using the btonchoscope. 

During the process, the patient regurgitated a small 
amount of clear gastric contents and the procedure was 
therefore abandoned. A postoperative roentgenogram of 
the chest was compatible with mild aspiration. The child 
made an uneventful recovery and was rescheduled for 
repeat surgery in two months. 

On this occasion, preoperative findings were the same 
as before and the chest toentgenogram was normal. Pre- 
medication and anaesthetic induction were the same as 
before except that cimetidine, 3mg.kg -I PO, was added 
tO the premedieations. Once again, a surgeon experienced 
in emergency tracheostomy was standing by. Under 
general anaesthesia, blind nasotracheal intubation with a 
4.5 mm endotracheal tube, employing a stillette was suc- 
cessful. Subsequently, anaesthesia was maintained with 
nitrous oxide, oxygen, and halothane with spontaneous 
ventilation. The patient's mouth could not be opened. 
further under general anaesthesia and the maximum 
inter-incisal distance remained 10 ram. The principal 
operative findings were bilateral fibrotic bands in the 
vicinity of the ascending ramus that were indistinguish- 
able from the masseter muscle mass. Bilateral eoronoid 
osteotomies with release of the fibrotic bands increased 
the inter-ineisal distance to 40 m m  At the end of the 
surgical procedure, trial laryngoscopy was performed 
under anaesthesia. The posterior glottis was seen but the 
anterior glottis could not be visualized. The patient was 
extubated awake and recovery was uneventful. 

Case 3 
This boy is the son of patient 4 and a cousin of patients 1 
and 2 (Figure 1). He first presented to the Anaesthetic 
Department at the age of one yeas when he was scheduled 
for manipulation of both feet with cast applications. On 
physical examination, he had an inter-ineisal distance of 
25 mm. Other findings of note were bilateral congenital 
vertical talus with varus deformities of the forefeet and 
pseudncamptodactyly. The remainder of the examina- 
tion, as well as his preoperative laboratory findings, were 
normal. 

Premedication was with oral hyocsine and chloral 
hydrate as described above. Anaesthesia was induced and 
maintained with nitrous oxide, oxygen, and halothane 
with spontaneous ventilation. During anaesthesia, the 
airway was maintained with considerable difficulty but, as 
air entry appeared normal, the anaesthetic was continued. 
Postoperative recovery was uneventful. Two months 

later, the patient presented for repeat manipulation of both 
feet. Anaesthesia was administered by a different anaes- 
thetist, using an identical induction t~hnique after 
premeditation with intramuscular morphine 0.1 mg.kg -~ 
and hyoscine 0.008 mg+kg -I , and oral pentobarbitone 3 
mg.kg-I. Following induction, limited excursion of the 
mandible was discovered and once it was realized that the 
mouth could not be forced open, it was decided to cancel 
the procedure and wake the child up. Postoperative 
roentgenograms of the temporomandibular joint were 
normal. 

Between the ages of 15 months and eight and a half 
years, this child underwent nine general anaesthetics for 
minor orthopaedic surgery to his feet. Three different 

anaesthetists were involved and all were aware of limited 
excursion of the mandible at the preoperative examina- 
tion. On three occasions, anaesthesia was induced with 
thiopentone 5 mg+kg -I and atropine 0.0"2 mg.kg-I+ The 
other six anaesthetics had employed inhalation induction 
technique with nitrous oxide, oxygen, and halothane. On 
all occasions, anaesthesia was maintained with the nitrous 
oxide, oxygen and halothane, with spontaneous ventila- 
tion. Recovery was uneventful each time. On two 
occasions, laryngoscopy under halothane anaesthesia was 
attempted, but the larynx could not be visualized. 

Case 4 
This 32-year-old woman is the mother of patient 3 (Figure 
1). Her main clinical features were pseudocamptodaetyly 
without foot deformities and an inter-incisal distance of 
35 mm. Interincisal distance reported in women is, how- 
ever, 47.3 -- 8.8 mm (mean • SD). 3 She required general 
anaesthesia for tubal ligation because she refused regional 
anaesthesia. Following IV sedation with Innovar 0.02 
mg.kg- i and diazepam 0. l mg.kg-a, direct laryngoscopy 
after lidocaine gargle (four per cent) was unsuccessful. 
Fiberoplic awake intubation with a 7.0 mm cuffed 
endotracheal tube was successlul. Recovery from anaes- 
thesia was uneventful. Further details regarding her 
anaesthetic management was not available. 

Case 5 
This M-year-old man is the father of patients l and 2 
(Figure 1). His maximum inter-incisal distance was 25 
mm (Figure 4), inter-incisal distance reported in men is 
53.8 --- 6.5 mm (mean - SD). 3 Other physical findings of 
note were pseudocamptodaetyly and bilateral contracture 
of the gastrocneraius-soleus complex, resulting in an 
equinovarus deformity. He underwent general anaesthe- 
sia for appendectomy as a child+ Intubation was not 
difficult on that occasion but no further detaits are 
available. 
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FIGURE 4 Fromal photograph of patient 5, demonstrating limited 
mouth opening (inter-incisal distance 25 mm). 

Case 6 

This 74-year-old man is the grandfather of Patients 1, 2, 
and 3. The principal findings of interest in him were an 
inter-incisal distance of 30 ram, pscudocamptodactyly, 
and a hammer toe deformity of the right second toe. He 
underwent general anaesthesia for tonsillectomy as a 
child. He also required anaesthesia for the repair of 
bilateral inquinal hernias and a ruptured abdominal 
aneurysm in his early 60s. There were no intubation 
difficulties on any of these occasions. Further details were 
not available. 

Discussion 
Hecht and Beals I first described TPS in 1969 as a genetic 
condition characterized by: (1) limited excursion of the 
mandible; (2) deformity of the fingers that occurs with 
wrist extension (pseudocamptodactyly); and (3) mild 
short stature. Wilson et al. described a similar case in 
1969 and made particular note of the limited jaw 
excursion and an associated talipes equinovarus. 3 Foot 
deformities and a shorter-than-normal stature although 
seen frequently are not, however, characteristic. 

The inheritance pattern is thought to be autosomal 
dominant 2-5 In 1974, Mabry et al. traced the pedigree of 
a Kentucky family with TPS. The earliest case that they 
traced was a Dutch immigrant girl in the southern United 
States soon after the American Revolution 6 - hence the 
term Dutch-Kentucky. She was particularly noted for her 
small mouth and crooked hands. A six-generation family 
study by Robertson et al. suggests that TPS has variable 
expressivity although evidence of reduced penetrance was 
not present. 7 

The principal anaesthetic implication of TPS is limited 
excursion of the mandible. Although the underlying mech- 
anism is still debated, there is little doubt that musculo- 
skeletal abnormalities are important. The temporomandi- 
bular joint, however, does not seem to be implicated. 
Thus Heeht and Beals t and Surana and Ires 8 were unable 
to find any radiologieal evidence of temporomandibular 
joint abnormality. Our findings in cases 2 and 3 were also 
similar, ter Haar and van Hoof 3 have suggested that 
enlarged coronoid processes may be the cause of trismus. 
They proposed that tension exerted by short temporal 
muscle tendon units results in enlargement of the coronoid 
processes. The latter may impinge on the body of the 
zygomatie bone and inner margin of the arch, thereby 
limiting mandibular excursion. Mercuri 9 suggested that not 
all patients with TPS have enlarged coronoid processes: 
he proposed that limited excursion of the mandible may 
also be due to an abnormal ligament between the maxilla 
and that part of the mandible anterior to the masseter 
muscles. Our findings in case 2 suggest that fibrotic 
abnormality of the masseter muscle mass in the vicinity of  
the ascending ramus may also be an important contributory 
factor in addition to coronoid enlargement. 

Whatever the mechanism of limited mandibular excur- 
sion in TPS, it is important to realize that geBeral 
anaesthetics, muscle relaxants, and physical force will not 
overcome the problem. Limited excursion of the mandible 
is present at birth and persists throughout life and, if 
severe, may require surgical release. Surgical procedures 
that have been used range from bilateral coronoidotomies 
with excision of accessory fibrous tissue 9 to bilateral 
excision of hypertrophic coronoid processes. ~o It should 
not, however, be assumed that surgical therapy of limited 
mandibular excursion in TPS is necessarily associated 
with easy laryngoscopy on subsequent occasions. This 
was confirmed by the experience with case 2. 

Anaesthetists should also be aware that TPS is one of 
three conditions which are associated with congenital 
trismus. The other two conditions are: the Whistling Face 
(Freeman-Sheldon) syndrome and distal arthrogryposis 
Type liE. Patients with the Freeman-Sheldon syndrome 
have a characteristic expression, microstomia, and tris- 
mus due to fibrosis of the muscles around the mouth. ".,2 

Distal arthrogryposis (liE) patients characteristically 
present with trismus, camptodactyly with hyperextension 
of the metacarpophalangeal joints and contractures of the 
hips and feet. ~3 Short stature is present in 43 per cent of  
cases and a low normal IQ in 35 per cent. Other features 
that may be seen include micrognathia, scoliosis, small 
tongue, and facial asymmetry. There appears to be some 
overlap in the manifestations of TPS, distal arthrogryposis 
and the Whistling Face syndrome, However, all three con- 
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ditions share a constellation of hand and foot deformities 
that may require orthopaedic surgery. Thus, a safe 
anaesthetic approach would be to carefully examine all 
children with familial foot and mouth deformities for 
evidence of limited mandibular excursion, micrognathia, 
and dental malocclusion, all of which suggest a potentially 
difficult intubation. 

Various st~-ategies have been described for the anaes- 
thetic management of patients with a "difficult airway." 
Many of these may be acceptable for use in patients with 
TPS. We would recommend that anaesthetists choose a 
technique commensurate with their individual skills and 
as dictated by the severity of trismus and the surgical 
needs. Inhalational anaesthesia with spontaneous ventila- 
tion may be chosen for minor procedures, provided appro- 
priate precautions are taken Io ensure that the airway can be 
maintained should intraoperative breathing problems 
arise. When tracheal intubation is necessary for accessi- 
bility or surgical needs, it is important to recognize that 
blind nasotracheal intubation as well as fiberoptic intuba- 
tion may not be successful. We would therefore recom- 
mend that a surgeon skilled in emergency :raeheostomy 
and cricothryotomy should be in attendance during 
induction in such cases. In addition, it would be prudent to 
ensure that such patients are instructed to wear a suitable 
warning bracelet (e.g., Medic Alert| 

Summary 
We have described the anaesthetic management of 16 
operative procedures in three patients with trismus pseudo- 
camptodactyly syndrome and the pertinent clinical fen- 
lures in six members of the same family over three 
generations. The main anaesthetic problem associated 
with this disease is limited mandibular excursion; this 
may be missed at the preoperative examination unless 
anaesthetists take special care to look for evidence of 
trlsmus in all children with familial hand and foot 
deformities. Inhalational anaesthesia with spontaneous 
breathing may be well tolerated in these patients for miner 
surgery. However, laryngoscopy and intnbation may be 
impossible. 
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Rf~sum~ 
Le syndrome de trismus pseudocamptodactylie est relativement 

rare, autosomal dominant ddcrit initialement en 1969, Los 

patlent~ atteints prt~sentent classiquement des caract~ristiques 

majeures : une excursion limiMe de la machoire inf ~rieure et une 

d~JbrmiM en flexion des d~igts accompagn~e d'une extension du 

poignet (pseudocamptodactylie), Des d#formitds du pied et une 

stature plus courte que ta normale peavent aussi ~tre pr~semes. 

U anomalie de base serait des tendons musculaires courts qui 

emp~chem la croissance normale et le d~.veloppement. On a 

reva l'exp~rience anesthdsiqae chez trois patients pddiatriques 

atteints de ce syndrome ainsi que clans trois autres membres de 

la m~me famille, pour trois gdn~rations. La mobilisation limit~e 

de la mandibule ~tait pr~sente chez tousles six cas el n' (tait pas 

dvideme en p~riode pr~opi2ratoire d cause de sa prdsentatton 

subtile. Une conduite anesth~slque en masque d ventilation 

spontan6e ~vitant los relaxants mascutair es fu! utilis~e pour toas 
los trois cas, Des tentatives de visualiser le larynx sous 

anesth6sie ne furent pas possibles dans deux cas. Une intubation 

nasotrach~ale aveugie fur r~ussie cleez un patient, En p~riode 

postopdratoire auean probl~me des voles a~riennes he fur notd. 
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