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A B S T R A C T 

Stuve-Wiedmann syndrome (SWS) is a rare autosomal recessive genetic disorder associated with skeletal 

abnormalities and dysautonomia, including hyperthermia. There are few reported anaesthetics of SWS 

patients. As a result, little is known about anaesthetic care for these patients. We report a case of SWS that 

was confirmed by identification of a disease-causing mutation in the LIFR gene. We discuss anaesthetic 

challenges associated with management of these patients, especially as it pertains to the historical 

association between SWS and malignant hyperthermia. We recommend a conservative approach to 

management of these patients given their propensity for fevers and the variable penetrance of the malignant 

hyperthermia phenotype when found in association with other genetic variations. 

 

                                                                       © 2020 Christopher J. Mariani. Hosting by Science Repository.  

 

Introduction 

 

Stuve-Wiedemann syndrome (SWS) is a rare, autosomal recessive 

disorder first described in 1971 [1]. The prevalence of SWS may be as 

high as 5 in 100,000 births in some regions [2]. SWS results from loss 

of function mutations in the LIFR gene that codes for a transmembrane 

protein involved in IL-6 cytokine family signaling. Phenotypic features 

include skeletal abnormalities (bowed legs, joint restrictions, 

camptodactyly, and recurrent spontaneous fractures) and dysautonomia 

including otherwise unexplained and frequently lethal episodes of 

hyperthermia. The neonatal course is complicated by respiratory distress 

and feeding difficulties [2, 3]. 

 

Anaesthetic management of SWS patients presents many unanswered 

questions since SWS has been confused with phenotypically similar 

syndromes such as campomelic dysplasia, Crisponi syndrome, and 

Schwartz-Jampel syndrome (SJS) in the past. Without definitive genetic 

diagnoses, it is difficult to apply historical literature to current practice. 

SWS is now known to be the same syndrome as a subtype of SJS, SJS 

Type 2 [2, 3]. SWS is, however, genetically distinct from Schwartz-

Jampel syndrome Type 1, Campomelic dysplasia, and Crisponi 

syndrome [4, 5]. Reports of anaesthetics with unequivocal genetic 

diagnosis of Stuve-Wiedemann Syndrome are lacking.  

Case Report 

 

We present the anaesthetic of a 10-week-old infant undergoing 

gastrostomy tube placement. The patient was born to an otherwise 

healthy mother at term via Cesarean section. Notable findings at birth 

were small for gestational age, bilateral upper extremity contractures 

with clenched hands, and lower extremity bowing. Chest x-ray 

demonstrated bilateral pulmonary opacities. Skeletal imaging 

demonstrated widespread dysplasia with repeat studies demonstrating 

multiple long bone fractures. An echo demonstrated pulmonary 

hypertension with an estimated right ventricular systolic pressure of 73 

mmHg. The neonatal course was complicated by persistent 

hemodynamic instability, pulmonary hypertension, and respiratory 

failure managed with inhaled nitric oxide, steroids, paralysis, and 

diuresis. Airway management during her ICU course included intubation 

on three separate occasions with each occasion involving more than one 

attempt. The patient’s course was notable for recurrent fevers with 

negative infectious work up. Whole exome-sequencing demonstrated a 

homozygous mutation in the LIFR gene that results in a frameshift 

mutation and premature stop codon in the translated protein (Figure 1). 

 

On the day of surgery, the child was afebrile with a heart rate of 160 

beats per minute and a blood pressure of 89/61 mmHg. She was 
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breathing 48 breaths per minute and saturating 99% on 0.2 L nasal 

cannula. Her weight was 4.25 kg. Her airway exam was notable for 

micrognathia, clear secretions, nasal flaring, tracheal tugging, and 

subcostal retractions. Relevant preoperative medications included 

acetaminophen and clonidine for dysautonomia.  

 

 

 

 

 

 

Figure 1: The LIFR gene consists of 20 exons. At the N-terminus there is a signal peptide (SP), followed by a cytokine receptor homology domain (CRH), 

an Ig-like domain, a second CRH domain, a type III fibronectin domain, a transmembrane domain (TM), and a cytoplasmic domain (CD). The patient 

presented herein was identified to have a previously described duplication in exon 7 that results in a frame shift mutation within the Ig-like domain of the 

protein. This leads to a truncated protein product. This mutation has previously been reported as disease-causing. 

 

She was brought to the operating table with careful positioning given her 

multiple long bone fractures. Intramuscular ketamine and 50% nitrous 

oxide were used for initial sedation. Careful attempts at intravenous 

access were made given the frailty of her long bones and pre-existing 

fractures. Once intravenous access was obtained she was administered 

glycopyrrolate and induced with propofol and cisatracurium. Mask 

ventilation was successful with two hands, and the patient was intubated 

via a video laryngoscope on the first attempt. Maintenance was achieved 

with a propofol infusion. Her intraoperative course was notable for a 

transient temperature of 37.9ºC that self-resolved. She was extubated to 

0.5 L nasal cannula and transferred to the intensive care unit. She 

remained on scheduled tylenol. On postoperative day 1, she had a 

temperature of 38.9ºC that resolved promptly without intervention. Her 

postoperative course was otherwise unremarkable.  

 

Discussion 

 

Management of SWS presents multiple challenges to the anaesthetist. In 

the case presented herein, skeletal abnormalities and fragility 

complicated obtaining intravenous access. In anticipation of a potentially 

difficult airway, and to minimize head manipulation, video laryngoscopy 

was used. 

 

Foremost among the questions to be answered when caring for a SWS 

patient is whether or not a non-triggering anaesthetic should be 

employed. In 1973, two cases of SJS were reported and one of these 

patients developed hyperthermia under nitrous/halothane anaesthesia 

[6]. Subsequently, a report described a patient with SJS who received 

atropine, nitrous, curare, and ketamine for repair of a cleft palate and 

then developed hyperthermia, tachycardia, and elevation of blood 

pressure resulting in cancellation of the procedure [7]. These cases 

predate the differentiation of SJS into Type 1a, Type 1b, and Type 2 

(which is synonymous with SWS). It is therefore unclear whether or not 

these patients had SWS [8]. 

 

More recently, anaesthetics of a single patient with genetically-

confirmed SWS were reported. This patient underwent six separate 

anaesthetics all using volatile agents. In one instance, he had 

postoperative hyperthermia to 39ºC resolving with paracetamol. Given 

the patient’s repeated tolerance of sevoflurane, the authors concluded 

that triggering anaesthetics such as sevoflurane are safe in SWS [4]. 

While this may provide some reassurance, it should be noted that even 

in patients with ryanodine receptor mutations known to cause malignant 

hyperthermia, the penetrance of malignant hyperthermia is variable. 

Indeed, some such patients undergo multiple anaesthetics without issue 

only to present with malignant hyperthermia at a later date [9]. 

 

In our case, we chose to pursue a conservative approach to management 

by avoiding a triggering anaesthetic. We hypothesized that the risk of 

malignant hyperthermia was low given the distinct genetic cause of SWS 

relative to known causes of malignant hyperthermia (RYR1, CACNA1S, 

and STAC3 mutations) [9]. Nonetheless, our patient had persistent fevers 

and dysautonomia throughout her hospital course. These fevers are 

known to be life threatening in SWS. We therefore decided it prudent to 

avoid diagnostic uncertainty should a peri-operative fever arise by 

avoiding triggering agents altogether. Indeed, our patient’s brief intra- 

and post-operative fevers despite a non-triggering anaesthetic illustrates 

the practicality of this approach. 

 

Management of children with rare syndromes can prove challenging 

given the paucity of data surrounding their anaesthetic management. 

While a previous report based on a single patient challenged the 

association between SWS and malignant hyperthermia, we pursued a 

conservative approach similar to the recently reported anaesthetic for an 

adult case of SWS with the rational that this may simplify evaluation of 

perioperative fever that is likely to be common in these patients [4, 10]. 

We also emphasize that even in the classical case of RYR1 gene 

mutations there is a variable relationship between genotype and 

phenotype that is likely influenced by other genetic, epigenetic, and 

environmental factors. Therefore, uneventful delivery of triggering 

agents in a small number of cases cannot widely guarantee their safety. 
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