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ABSTRACT
We report the airway management in anticipated difficult airway of a two year old male child with diagnosis of 
Lowe syndrome, employing two airway management devices. Fiberscope assisted Glidescope® intubation was 
employed to manage the difficult airway. Lowe syndrome is a rare inherited metabolic disorder with hypotonia, 
delayed motor and mental milestones, renal dysfunction and hypokalemia. The child had an anticipated difficult 
airway by virtue of large head circumference with frontal bossing, retrognathia and high arched palate. A careful 
preanesthetic evaluation and discrete attention to the distinctive components of the syndrome are the essence 
of successful perioperative management. Airway management in these patients requires standard algorithmic 
approach to difficult airway with careful selection of ventilation and intubation techniques and aids suitable in 
these situations to prevent any catastrophes.   
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INTRODUCTION
Oculocerebrorenal syndrome of Lowe (OCRL) is a 
rare X-linked recessive multi-system disorder.1 The 
classic triad of this syndrome consists of congenital 
cataract, neonatal or infantile hypotonia accompanied 
with subsequent mental impairment and renal tubular 
dysfunction.1 Renal Fanconi’s syndrome was found 
to be associated with Lowe syndrome.1 It is signified 
by low molecular weight proteinuria, proximal renal 
tubular acidosis, renal phosphate wasting leading to 
rickets, osteomalacia resulting in pathological frac-
tures, bicarbonate wasting, hypercalciuria, aminoaci-
duria and hypokalemia.2 Lowe syndrome is caused by 
mutation of the OCRL gene, located on chromosome 
Xq24-26 which provides coding for enzyme phosphati-
dyl inositol biphosphatase leading to the accumulation 
of phosphatidyl inositol and mutual disequilibrium of 
phosphoinositides causing the characteristic clinical 

features.2-4,7 Anesthetic management for such patients 
undergoing surgical procedures can be challenging,  
due to problems like high intraocular pressure, mental 
retardation, metabolic abnormalities (due to renal tu-
bular dysfunction) and difficult airway. We report the 
airway management of a two year old male child with 
Lowe syndrome, posted for congenital cataract surgery 
having anticipated difficult airway, by employing two 
airway devices simultaneously including fiberscope 
and Glidescope® (Verathon Inc. Bothell, WA, USA) for 
endotracheal intubation.  

CASE REPORT
A 2-year-old boy, diagnosed with Lowe’s syndrome, 
was scheduled for bilateral cataract extraction. Preanes-
thetic evaluation of the child was done. The child was 
born out of a full-term normal vaginal delivery in a 
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hospital and was observed to have cataract in both eyes 
at birth. There was no history suggestive of any peri-
natal complications in the mother, who stated that the 
child had delayed motor milestones like neck holding 
and sitting with support. The child had suffered from 
recurrent lower respiratory tract infections. There was 
no history of difficulty in feeding or past medical or 
surgical treatment. Family history was insignificant. 

On physical examination, the child had a large head 
circumference, 54.1 cm (more than 97th percentile), 
frontal bossing, severe retrognathia and high arched 
palate. He had decreased muscle tone and sluggish deep 
tendon reflexes. His body weight was 8 kg (less than 3rd 
percentile). He had a skin tag above his left tragus. His 
vital signs were within normal limits and no other gross 
abnormality was detected on systemic examination. 
His blood investigations showed hemoglobin (14gm/
dl), hypokalemia and raised alkaline phosphatase (284 
IU/L). Albumin was detected on urine analysis. His se-
rum sodium, phosphate, magnesium and calcium levels 
were normal. He was further investigated for suspected 
congenital abnormalities. Renal function tests, blood 
sugar, arterial blood gas analysis, chest radiograph and 
thyroid function test were ordered and the results were 
found within normal limits. Ultrasonography (USG) 
of whole abdomen was done to rule out any gross con-
genital abnormality with no positive findings.

He was planned for scheduled cataract surgery. Oral 
potassium supplementation was given preoperatively 
to correct hypokalemia. On the day of surgery, no 
pre-medication was given. After taking written pa-
rental consent, the child was taken in the operating 
room (OR). In the OR, continuous electrocardiogram 
(ECG), non-invasive blood pressure (NIBP) and pulse 
oximeter (SPO2) were monitored. After preoxygen-
ation with 100% oxygen for 3 min, anesthesia was in-
duced with sevoflurane (2-4%) in 6 l/min of oxygen. 
An intravenous access with 22G IV cannula was placed 
on the dorsum of the left hand. Subsequently, injection 
glycopyrrolate 50 µg (6µg/kg), fentanyl 15 µg (2µg/kg) 
were administered intravenously. On confirmation of 
adequate mask ventilation we planned for visualization 
of glottic aperture using reusable Glidescope®, using 
pediatric size blade, in anticipation of difficult intu-
bation. We were able to visualize only the posterior 
region of the glottic aperture (arytenoids and the epi-
glottis only, Cormack-Lehane grade 2B) even with ap-
plication of optimum external laryngeal manipulation. 
We introduced the uncuffed endotracheal tube (4.5 
mm internal diameter), premounted on the preformed 
stylet (Gliderite®) supplied with the Glidescope® using 
the technique described by Ron M Walls,7 but failed to 
introduce the distal tip of the ETT in front of the glot-

tic aperture which was present too anterior. We than 
decided to introduce ETT, mounted on a flexible fiber-
scope, while visualizing the glottic aperture by Glide-
scope®. We mounted the 4.5 mm internal diameter un-
cuffed ETT on flexible fiberscope (PENTAX® Europe 
GmbH, slim Fl-10P2 intubation fiberscope, distal tip 
diameter 3.4 mm) and introduced it through oral route. 
The child’s trachea was successfully intubated using 
this technique. After ensuring the correct placement 
of the ETT, the child was paralyzed with atracurium 
besylate 5 mg (0.6mg/kg). Anesthesia was maintained 
with sevoflurane (0.8-1 MAC) in oxygen and nitrous 
oxide (50-50%) with intermittent doses of atracurium 
for muscle relaxation. Intravenous paracetamol 150 
mg (20mg/kg) was administered towards the end of 
surgical intervention. Intra-operative ABG analysis 
and blood sugar values were unremarkable. Duration 
of the surgery was about 60 minutes and a total of 50 
ml of normal saline was administered. On conclusion 
of the surgery, once spontaneous breathing returned, 
anesthesia was reversed with neostigmine (0.4 mg) and 
glycopyrrolate (80 µg) and extubation of the trachea 
was performed. Post-operatively, oxygen was given by 
venturi mask (FiO2 0.5). He was observed in the post-
anesthesia care unit (PACU) for 3 hours before being 
transferred to the ward. The post-operative course was 
uneventful.

DISCUSSION
Oculocerebrorenal syndrome of Lowe or Lowe-Terry-
Mac Lachlan syndrome is reported as a multi-system X-
linked recessive disorder, mainly affecting males, with 
prevalence of 1 in 500,000 in general population.2,5 In 
India, however, the incidence and prevalence of this 
syndrome is not known.4 The diagnosis is made in in-
dividuals showing typical clinical features along with 
demonstration of reduced activity of inositol poly-
phosphate 5-phosphatase enzyme, in cultured skin fi-
broblasts.10 Low molecular weight proteinuria may be 
the most sensitive marker of renal dysfunction occur-
ring in this disorder, as it can be seen early in life even 
in the absence of clinically significant aminoaciduria or 
any other renal abnormalities.6,11,12

The disease is manifested usually in three stages, where 
cataracts and glaucoma associated with mental disabil-
ity, are evident during the neonatal period.1,2 Fanconi’s 
type of proximal renal tubular dysfunction occurs till 
the mid childhood period.8,9 The third phase may be 
complicated by chronic renal failure during second de-
cade of life.2,3,8,9 Clinical features include a prominent 
forehead (frontal bossing) with thin and sparse hair, 
short stature, hypotonia, protruding ears, decreased 
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deep tendon reflexes, failure to thrive, maladaptive re-
petitive behavior, cryptorchidism, gastroesophogeal re-
flux, aspiration pneumonitis, poor cough reflex, hyper-
mobile joints, delayed puberty, dental malformations 
and coagulopathies.8,9,12 Alkaline phosphatase (ALP) 
is commonly found elevated in Lowe syndrome.6 An-
esthesia may be required in these children for various 
surgical procedures like cataract extraction, strabismus 
correction, scoliosis reconstruction, herniotomy and 
orchidopexy. 

Our case presented with bilateral congenital cataract, 
hypotonia, delayed milestones, history of frequent 
respiratory tract infection and low body weight (fail-
ure to thrive). He was diagnosed as Lowe syndrome 
on basis of these clinical entities along with evidence 
of proximal renal tubular dysfunction resulting in 
proteinuria, hypokalemia and raised ALP. We also no-
ticed a skin tag over his left tragus, a distinct feature 
of this syndrome as observed by Scaricaoglu et al.1 We 
anticipated a difficult airway due to the presence of 
large head circumference, frontal bossing, retrognathia 
and high arched palate which is typically seen in this 
syndrome.2,4,5,8 

Our anesthetic concerns in this patient were primarily 
difficult airway, hypokalemia, hypotonia, positioning 
and risk of hypoglycemia. Oral potassium supplements 
and glucose-containing fluids were given pre-operative-
ly for management of hypokalemia and for prevention 
of episodes of hypoglycemia or dehydration. No pre-
medication was allowed to prevent exacerbation of ex-
isting hypotonia. Airway management in this patient 
needed special concern in view of distinct craniofacial 
abnormalities. We anticipated difficult ventilation in 
this child attributing to large head and retroganthia 
with propensity of airway obstruction and therefore 
preferred inhalational induction with sevoflurane, pre-
serving the spontaneous breathing of the patient. Af-
ter ensuring adequate mask ventilation, we decided for 
check laryngoscopy with Glidescope® without admin-
istering a muscle relaxant. GlideScope® videolaryngo-
scope is a contemporary system for tracheal intubation 
that employs a video camera enclosed into a plastic 
laryngoscope blade. We selected Glidescope® because it 
provides a superior view than obtained with a conven-
tional laryngoscope.13,24 Scaricaoglu et al encountered a 
difficult airway due to limited neck extension and in-

tubated their patient with aid of guidewire.1 Pandey R 
et al reported success to intubate their patient only in 
the fourth attempt.5 Both the case reports had a child 
with craniofacial abnormalities similar to this child. 
We, therefore, did not use conventional laryngoscope 
in this case to avoid further complications. However, 
we were only able to visualize the posterior region of 
the glottic aperture (Cormack-Lehane grade 2B) with 
the Glidescope® even after applying optimum exter-
nal laryngeal manipulation.We tried to maneuver the 
ETT into the laryngeal inlet using the dedicated sty-
let (Gliderite®) by Ronn M Wall technique7 but were 
unsuccessful due to anteriorly placed larynx. Maneu-
vering the ETT towards the vocal cords is a known 
drawback of the Glidescope® despite using stylet owing 
to the acute curvature of the blade15 and can even cause 
airway trauma.16,17 We than planned for using flexible 
fiberscope to function as a rescue stylet without using 
its optics, as its distal tip can be easily manipulated. 
We mounted the ETT on the flexible fiberscope and 
directed the tip along the curvature of the Glidescope® 
blade and than through the vocal cords visualized on 
the Glidescope® screen.

On search of literature we found few reports success-
fully employing the same technique in adults, although 
it has seldom been practiced till now in pediatric 
group.18-20 Fiberoptic intubation, as a sole airway device 
could have been the preferred option by many anes-
thesiologist in similar cases with difficult airway but it 
lacks the advantage of panoramic view of glottic aper-
ture offered by Glidescope® which averts the problems 
such as airway trauma caused by the obtrusion of the 
ETT on the glottic structures during tube passage over 
the fiberscope.21,22 

Lowe syndrome is the rare clinical entity with multi-
system involvement. Anesthesia care providers should 
always have a clinical suspicion of difficult airway in 
these patients and should delineate a focused plan to 
manage the airway with multiple airway techniques 
and devices. In this case, the incorporation of flexible 
fiberscope as a rescue stylet provided an advantage of 
superior maneuverability for ETT insertion, along 
with the Glidescope® empowering better visualization 
of the glottis, hence avoiding trauma to the glottic 
structures. 
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