
J Anesth (2008) 22:93–95
DOI 10.1007/s00540-007-0571-5

Anesthetic management of two cases of Beckwith-Wiedemann 
syndrome
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use of a cuffed tracheal tube (CTT) rather than an 
uncuffed tracheal tube (UTT) for children with BWS.

Case reports

Case 1

A 4190-g male infant was born by vaginal delivery at 
week 37. Apgar scores at 1 and 5 min were 4 and 9, 
respectively, due to neonatal asphyxia because of shoul-
der dystocia. Neonatal asphyxia was immediately solved 
with bag-and-mask ventilation. Abnormalities shown at 
birth were macroglossia, omphalocele, hypoglycemia, 
and bilateral renomegaly. His serum glucose level was 
47 mg·dl−1 at 1 h after birth. He was diagnosed with BWS, 
without chromosome banding analysis. The omphalo-
cele was repaired at birth and hypoglycemia was treated 
with a continuous infusion of 10% glucose in water.

At 14 months of age, he was scheduled for surgery for 
right inguinal hernia incarceration. His height was 
73.2 cm and body weight was 12 kg. He did not receive 
any sedation before surgery. In the operating room, 
electrocardiogram, pulse oximetry, and noninvasive 
arterial blood pressure were monitored and peripheral 
venous access was established. His serum glucose level 
was 94 mg·dl−1. After an assessment was made that there 
would be no diffi culty in tracheal intubation by laryn-
goscopy in the awake state, anesthesia was induced with 
thiamylal sodium 50 mg and vecuronium 1 mg. Although 
bag-and-mask ventilation was diffi cult due to the 
enlarged tongue, tracheal intubation using a 4.0-mm 
UTT was performed smoothly, but the dimension of the 
UTT was too small for adequate ventilation. The tra-
cheal tube was exchanged for a 4.5-mm UTT, but a large 
leakage was still found. Finally, re-intubation using a 
5.0-mm UTT provided appropriate ventilation and 
leakage, with 20 cm H2O airway pressure and the 
patient’s head in a neutral position. Mild hypoxia 
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Introduction

Beckwith-Wiedemann syndrome (BWS) is character-
ized by macroglossia, omphalocele, visceromegaly, 
gigantism, and hypoglycemia, and the incidence of the 
syndrome is reported as approximately 1 in 13 700 live 
births [1,2]. We anethesiologists should consider several 
problems that arise in planning the anesthetic manage-
ment of patients with this syndrome. Macroglossia 
causes upper airway stenosis and diffi culty in tracheal 
intubation, and visceromegaly shifts the diaphragm 
upward, which shortens the distance from the lips to the 
tracheal carina and reduces the functional residual 
capacity of the lungs. We managed two patients with this 
syndrome whose tracheas were larger than the sizes 
estimated by their age and height. We recommend the 
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(peripheral oxygen saturation [SpO2
], 86%) was observed 

during the re-intubation procedure. The tip of the tube 
was placed 2 cm from the vocal cords. Anesthesia was 
maintained with sevofl urane 2.5% and an air-oxygen 
mixture (fraction of inspired oxygen [FIO2

], 0.35). No 
other hypoxemic episode was observed during the 
surgery. Plasma glucose level was kept within the normal 
range without any interventions. At the conclusion of 
the surgery, the patient was extubated smoothly and we 
did not require a nasal airway which had been prepared 
for the narrow pharynx caused by macroglossia. The 
patient was observed for 30 min before being taken out 
of the operating room. Neither remarkable changes nor 
complications were seen postoperatively.

Case 2

A 4226-g full-term male infant was born by vaginal 
delivery after an uncomplicated prenatal course. Apgar 
scores at 1 and 5 min were 9 and 9, respectively. At birth, 
omphalocele and macroglossia were found. The patient 
had neither visceromegaly nor tracheal abnormality. 
The patient, diagnosed with BWS at 3 months, under-
went radical surgery for omphalocele at age 8 months 
at another hospital, but the record regarding the surgery 
was insuffi cient.

Plastic surgery for the omphalocele was scheduled at 
age 7 years. All routine tests showed results within 
normal ranges. Neither echocardiogram nor electrocar-
diogram showed any abnormalities. The patient’s height 
was 136 cm (+2 SD), which was greater than the Japa-
nese average height for the patient’s age, and his body 
weight was 29.5 kg. The patient received no sedation 
before surgery. In the operating room, electrocardio-
gram, pulse oximetry, and noninvasive arterial blood 
pressure were monitored and peripheral venous access 
was established. Because macroglossia, and sleep apnea 
symptoms, had already been resolved, anesthesia was 
induced with propofol 50 mg and vecuronium 3 mg, with 
the preparation of a nasal airway. Ventilation with bag 
and mask was performed smoothly. The patient was 
intubated easily with a 6.0 mm UTT after suffi cient 
muscle relaxation. Air leakage was excessive with 
various head positions, and was not changed with a 
6.5 mm UTT. Changing to a 6.0 mm CTT provided ade-
quate ventilation, with its cuff infl ated by 1 ml, and 
appropriate leakage, with 20 cmH2O airway pressure 
and the patient’s head in a neutral position. The cuff was 
placed 0.5 cm below the cricoid level. The surgery was 
performed under general anesthesia maintained with 
sevofl urane 2% and an air-oxygen mixture (FIO2

, 0.30). 
No hypoxemia was seen during the surgery, which lasted 
for approximately 2 h. At the conclusion of the surgery, 
anesthesia was terminated and the patient was extu-
bated smoothly after the reversal of muscle relaxants. 

No airway obstruction was observed. No complications 
occurred during the postoperative course and the patient 
was discharged 2 days after the operation.

Discussion

BWS presents with variable anomalies which include 
omphalocele, macroglossia, visceromegaly, and severe 
congenital cardiac defects [1,2]. Hypoglycemia is often 
seen up to age 4 months. Surgery for these abnormali-
ties is often indicated at an early stage following birth. 
Diffi cult airway management is one of the most impor-
tant problems for anesthesiologists and there are no 
reports regarding the airway diameter in children with 
this syndrome.

The most common method for estimating appropri-
ate UTT sizes for children is the modifi ed Cole’s 
formula (MCF): ID in mm = (age in years/4) + 4 [3,4] 
but it has been reported that this rule is not applicable 
for children under 2 years of age [5]. In contrast is 
the length-based method of Broselow’s resuscitation 
tape (BRT), which was developed in 1992 to help 
resuscitators estimate dosages of resuscitation drugs 
and choose appropriate equipment [5,6]. BRT was 
found to be accurate in 77% of the cases versus 47% 
for MCF [6]. Daugherty et al. [7] have claimed that 
BRT is as accurate as MCF in both normal height and 
pathologically short children. Other proposed methods 
include estimates based on weight, fi fth fi nger width or 
diameter, fi fth fi nger nail width, diameter of the distal 
phalanx of the third fi nger, and arm span [5,8–11]. 
However, the outer diameter of tracheal tubes varies 
among the different brands and manufacturers and we 
cannot use these formulas automatically [12]. We used 
tubes Portex made by Smiths Medical Japan, Tokyo, 
Japan. Some studies state that BRT tends to underes-
timate ETT size and MCF overestimates the size 
[7,13].

Tracheal tube sizes calculated by length-based BRT 
and by MCF, and the tube sizes fi nally used in our two 
patients are shown in Table 1. These calculated values 
were underestimated partly because this syndrome 
involves gigantism. These models are derived from 
populations of healthy North American children based 
on the normal fi ftieth percentiles for these parameters 
[6,8–11]. In addition, the length-based calculation could 
also be used in Korean children as a helpful adjunct 
[14].

In recent years, CTTs have been used in children 
because they have various advantages, such as a reduced 
tube exchange rate, sealed airway without the use of an 
oversized tube, reliable lung function monitoring and 
capnography, and reduced contamination of the operat-
ing room environment with anesthetic gas [15]. The 
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incidence of multiple intubation attempts was approxi-
mately 19 times greater with a UTT than with a CTT 
[16]. Using a CTT is regarded as one way to avoid risky 
exchange or re-intubation in patients such as those with 
BWS who have a risk of technical diffi culties with 
intubation.

In children with BWS, because visceromegaly shifts 
the lungs upward from a normal position, the possibility 
of bronchial intubation should be recognized. Evalua-
tion of the appropriate length of tracheal tubes from the 
lips is diffi cult in these patients, but a CTT is useful for 
confi rming an accurate position by palpating the cuff 
externally [17]. Special care should be taken with the 
adjustment of cuff pressure and it should be noted that 
some of the tube cuffs are poorly designed; being based 
on adult tracheal tubes, they are too long to be placed 
out of the larynx in children [12,15]. It has been said 
that cuffed tube intubation is not associated with an 
increased risk of postintubation stridor [18]. For pedi-
atric basic and advanced life support it has also been 
confi rmed that there are some advantages of CTTs over 
UTTs in children [19]. In children with BWS, where 
changing the tracheal tube is considered dangerous, one 
method is to choose a CTT using the Motoyama formula 
[20]: ID = (age/4) + 3.5 or the Khine formula [16]: ID = 
(age/4) + 3 from the start. We changed to a 6.0-mm CTT 
based upon the widely accepted assumption that a CTT 
would be approximately 0.5 mm larger in diameter than 
a UTT [6,7].

With only two cases experienced, it is diffi cult to 
determine whether or not the enlarged tracheas were 
simply an anomaly related to BWS; further studies are 
required.

In conclusion, we have described the airway manage-
ment of two children with BWS. We recommend using 
a CTT in patients with BWS, because the appropriate 
tracheal size can not be predicted, tracheal intubation 
might be diffi cult, and risks incurred during changing of 
the tracheal tube should be avoided.

References

 1. Sotelo-Avila C, Gonzalez-Crussi F, Fowler JW (1980) Complete 
and incomplete forms of Beckwith-Wiedemann syndrome: their 
oncogenic potential. J Pediatr 96:47–50

 2. Gurkowski MA, Rasch DK (1989) Anesthetic considerations for 
Beckwith-Wiedemann syndrome. Anesthesiology 70:711–712

 3. Cole F (1957) Pediatric formulas for the anesthesiologist. Am J 
Dis Child 94:672–673

 4. Schwartz RE, Stayer SA, Pasquariello CA (1993) Tracheal tube 
leak test—is there inter-observer agreement? Can J Anaesth 
40:1049–1052

 5. Aehlert B (2005) Tracheal intubation. In: Linda H (ed) Mosby’s 
comprehensive pediatric emergency care. Elsevier Mosby, Phila-
delphia, pp 181–194

 6. Luten RC, Wears RL, Broselow J, Zaritsky A, Barnett TM, Lee T, 
Bailey A, Vally R, Brown R, Rosenthal B (1992) Length-based 
endotracheal tube and emergency equipment in pediatrics. Ann 
Emerg Med 21:900–904

 7. Daugherty RJ, Nadkarni V, Brenn BR (2006) Endotracheal tube 
size estimation for children with pathological short stature. Pediatr 
Emerg Care 22:710–717

 8. Davis D, Barbee L, Ririe D (1998) Paediatric endotracheal tube 
selection; a comparison of age-based and height-based criteria. 
AANA J 66:299–303

 9. Chodoff P, Helrich M (1967) Factors affecting pediatric endo-
tracheal tube size: a statistical analysis. Anesthesiology 28:779–
782

10. Hughes G, Spoudeas H, Kovar IZ, Millington HT (1990) Tape 
measure to aid prescription in paediatric resuscitation. Arch 
Emerg Med 7:21–27

11. Keep PJ, Manford ML (1974) Endotracheal tube sizes for children 
Anaesthesia 29:181–185

12. Weiss M, Dullenkopf A, Gysin C, Dillier CM, Gerber AC (2004) 
Shortcomings of cuffed paediatric tracheal tubes. Br J Anaesth 
92:78–88

13. Hofer CK, Ganter M, Tucci M, Klaghofer R, Zollinger A (2002) 
How reliable is length-based determination of body weight and 
tracheal tube size in the paediatric age group? The Broselow tape 
reconsidered. Br J Anaesth 88:283–285

14. Jang HY, Shin SD, Kwak YH (2007) Can the Broselow tape be 
used to estimate weight and endotracheal tube size in Korean 
children? Acad Emerg Med 14:489–491

15. Weiss M, Dullenkopf A (2007) Cuffed tracheal tubes in children: 
past, present and future. Expert Rev Med Devices 4:73–82

16. Khine HH, Corddry DH, Kettrick RG, Martin TM, McCloskey JJ, 
Rose JB, Theroux MC, Zagnoev M (1997) Comparison of cuffed 
and uncuffed endotracheal tubes in young children during general 
anesthesia. Anesthesiology 86:627–631

17. Okuyama M, Imai M, Sugawara K, Okuyama A, Kemmotsu O 
(1995) Finding appropriate tube position by the cuff palpation 
method in children. Masui (Jpn J Anesthesiol) 44:845–848

18. Deakers TW, Reynolds G, Stretton M, Newth CJL (1994) Cuffed 
endotracheal tubes in pediatric intensive care. J Pediatr 
125:57–62

19. International Liaison Committee on Resuscitation (2005) Inter-
national consensus on cardiopulmonary resuscitation (CPR) and 
emergency cardiovascular care (ECC) science with treatment rec-
ommendations. Part 6: Pediatric basic and advanced life support. 
Circulation 112:III-73–90

20. Motoyama EK (1990) Tracheal intubation. In: Motoyama EK, 
Davis PJ (eds). Smith’s anesthesia for infants and children, 5th 
Edn. CV Mosby, St Louis, pp 272–275

Table 1. Uncuffed tracheal tube (UTT) sizes used compared with predictions using the modifi ed Cole’s formula (MCF) and 
length-based Broselow’s resuscitation tape (BRT)

Age (years) Height (cm) Weight (kg) MCF (mm) BRT (mm) Size used (mm)

Patient 1 1.2    73.2 12 4 4.3 UTT 5
Patient 2 7 136 29.5 6 5.75 CTT 6


