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Summary

Background: De Barsy syndrome is a rare, autosomal recessive syndrome character-

ized by cutis laxa, progeroid appearance, ophthalmic opacification, skeletal malfor-

mations, growth delays, and intellectual disability.

Aims: The aim of this case series is to identify the anesthetic considerations in the

clinical management of patients with de Barsy syndrome.

Methods: A retrospective case review from 1968 to 2016 was performed at a

single tertiary medical center to identify patients with de Barsy syndrome who

underwent anesthesia for diagnostic and surgical procedures. We collected and

analyzed the perioperative records and following data: age, sex, American Society

of Anesthesiologists physical status, relevant comorbidities, surgical procedures,

anesthesia management, and observed complications.

Results: Three patients underwent 64 unique anesthetics for a diverse collection

of diagnostic and surgical procedures. An array of anesthetics and techniques

were successfully used. Observations of the perioperative period found 7 epi-

sodes of intraoperative hyperthermia (>38.3�), a single difficult airway requiring

fiberoptic bronchoscopic-guided intubation, and repeatedly difficult intravenous

access.

Conclusion: This expanded case series suggests that providers caring for patients

with de Barsy syndrome should be aware of potential challenges with airway man-

agement, vascular access, and temperature monitoring.
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1 | INTRODUCTION

De Barsy syndrome is a rare genetic syndrome characterized by cutis

laxa III (ARCL3 OMIM# 219150, 614438), progeroid appearance,

ophthalmic opacification, skeletal malformations, growth delays, and

intellectual disability.1-7 Given the diverse array of ophthalmic and

skeletal malformations, de Barsy patients require frequent surgical

interventions.8 First described by de Barsy in 1967,1 only 100 cases

of the syndrome have been documented in the medical literature.

Several cases of de Barsy syndrome have been linked to mutations

of the PYCR1 or ALDH18A1 genes.9 The syndrome is inherited in

an autosomal recessive pattern.

The constellation of clinical manifestations of de Barsy syndrome

include intrauterine growth retardation, postnatal growth delay,

motor delay, cognitive impairment, hypotonia, athetoid movements,

microcephaly, wormian bones, large fontanelles, facial dysmor-

phism, cataracts, corneal clouding, thin/wrinkled skin, easy bruis-

ing, sparse hair, joint laxity, osteopenia, and inguinal hernias.1-14 A

number of de Barsy syndrome manifestations are directly relevant

to perioperative patient management.3 Craniofacial abnormalities,

cognitive delays, and skin fragility (ie, “paper thin”) are all issues

requiring specific perioperative patient care consideration.

A single investigation relating to anesthetic management of de

Barsy syndrome patients was published in 2010 by authors of the
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present study.3 This article reported on 2 patients and 35 anesthet-

ics associated with surgical and diagnostic procedures between 1968

and 2007. The present study identifies another patient with de

Barsy syndrome and 29 additional anesthetics performed between

2007 and 2016. Given the rarity of this condition, and limited pub-

lished data, this case series provides important information to provi-

ders encountering de Barsy syndrome patients for the first time or

during emergent situations.

2 | MATERIALS AND METHODS

After receiving Institutional Review Board (Rochester, MN, USA)

study approval, medical records prior to September 2016 were

searched to identify patients with de Barsy syndrome. As no single

longitudinal comprehensive medical index at our institution spans

this time frame, several medical databases were queried including

the Berkson Medical and Surgical Indexing Systema [1968-1975], the

Mayo Clinic Life Science System database [1996-2007] and the

Mayo Clinic Medical Index [1995-2016]. No exclusionary criteria

were applied. All available anesthetic and surgical records of de

Barsy syndrome patients were analyzed. Data collected included age,

gender, ASA physical status, relevant comorbid conditions, surgical

procedure, airway management, vascular access, monitoring, anes-

thetic induction and maintenance, intravenous and oral analgesics,

muscle relaxants, antibiotics, and blood product transfusions, PACU

information, and postoperative complications. Clinical observations

made by anesthesia providers were also recorded.

3 | RESULTS

In 3 different pediatric patients with genetically confirmed de Barsy

syndrome, a total of 64 anesthetics were reviewed. One female and 2

male patients had each undergone 14, 11, and 39 anesthetics, respec-

tively. With respect to airway management, 7 oral/nasal airways, 6

laryngeal mask airways, and 48 endotracheal tubes were placed. Of the

latter, 23 were placed by direct laryngoscopy, 24 by videolaryngoscopy,

and 1 by fiberoptic intubation for unanticipated difficult airway. In this

patient, although providers had been able to secure his airway easily by

direct laryngoscopy prior to 2012, subsequent airway management

required videolaryngoscopy with a maximum of 2 attempts for success-

ful intubation. This same patient, by the age of 15, also began requiring

2-handed mask ventilation. In the other 2 patients, no difficulties were

reportedwith mask ventilation or endotracheal intubation. A single inci-

dent of vomiting during preoxygenation was documented which

required rapid sequence intubation. The remaining airways were man-

aged with a mask or spontaneous breathing.

A wide range of inhalational agents and intravenous medication

were used throughout the 64 anesthetics. For induction, inhalational

agents, propofol, or a combined technique were used in 54%, 39%,

and 8%, respectively. For analgesia, 2 caudal blocks and 1 peripheral

extremity block were performed. Fentanyl was the dominant opioid

administered and used in 59% of all anesthetics. No significant medi-

cation reactions or complications were observed. A comprehensive

list of medications used (number of times) is as follows:

• Induction: Propofol (25), sodium pentothal (2)

• Opioids: Fentanyl (38), oxymorphone (3), morphine (2), oxycodone

(2), sufentanil (1)

• Antibiotics: Cefazolin (25), piperacillin sodium/tazobactam sodium

(1), gentamicin (1), vancomycin (1)

• Antiemetics: Ondansetron (25), dexamethasone (10), droperidol

(3), granisetron (1)

• Vasoactive: Atropine (7), labetalol (1), phenylephrine (1), racemic

epinephrine (1)

• Other: Glycopyrolate (14), neostigmine (12), acetaminophen (11),

midazolam (6), albuterol (3), lidocaine (3), calcium gluconate (1),

clonidine (1), diazepam (1), heparin (1), ibuprofen (1), papaverine

(1), tranexamic acid (1)

• Neuraxial: Bupivacaine (2), hydromorphone(1)

• Regional: Bupivacaine(1)

In 7 distinct cases, intraoperative hyperthermia (tempera-

ture > 38°C) was noted. This represents 11% of total cases, and

occurred in more than 1 child. Difficulty was reported with peripheral

venous line placement due to the cutis laxa component of the syn-

drome. Eleven arterial lines (9 radial, 2 femoral) and 4 central lines (2

right internal jugular, 2 femoral) were placed without difficulty. Blood

products, albumin, neuromonitoring, central line placement, and periph-

eral blocks were all administered without recognized complications.

4 | DISCUSSION

Although basic science has begun to unravel the genetic basis of de

Barsy syndrome, the literature describing clinical management of

these patients remains exceedingly limited. Several known genetic

aAn early epidemiologic database established by Dr. Joseph Berkson in 1935. Searchable

years: 1968-1975.

What is known

• In a previously published article on anesthetic manage-

ment of patients with de Barsy syndrome, no major peri-

operative adverse events were found in 35 separate

anesthetic cases.

What this article adds

• This article expands upon the previous series with 29

additional anesthetic cases, and offers management con-

siderations with respect to airway management, vascular

access, temperature monitoring and other issues unique

to de Barsy syndrome.
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mutations are thought to explain the physical manifestations of de

Barsy syndrome. These include a mutation in the pyrroline-5-carbox-

ylate reductase gene (PYCR-1, known as type B) and the ALDH18A1

gene (type A).13,15 Malfunctioning of these genes leads to mito-

chondrial fragmentation with high apoptosis rates during oxidative

stress.4 A third mutation, ATP6V0A2-CDG, is also thought to be

possibly related to de Barsy syndrome.16 Two recent publications

have described additional clinical features in de Barsy syndrome

patients. In 2016, Dutta et al reported slowly progressive dilatation

of the aortic root, suggesting the need for cardiac evaluation and

longitudinal monitoring.4 Lin et al described glaucoma and idio-

pathic hypertrophic pyloric stenosis in patients with de Barsy syn-

drome.15

With regard to perioperative management, little is known about

Barsy syndrome patients. Extrapolating from known physical abnor-

malities, features such as joint hyperlaxity may pose positioning

issues, while pectus excavatum could present difficulty with ventila-

tion.15 Other features, such as developmental delay, present univer-

sal concern with regard to patient coping and cooperation during the

delivery of anesthesia. Given the rarity of this condition, and limited

published data, making available institutional experience pertaining

to clinical management offers providers of de Barsy syndrome

patients a basis of care. This study extends the published anesthesia

experience with de Barsy syndrome, including various anesthetic

techniques and pharmacologic agents safely utilized. Moreover, we

have highlighted clinical considerations and management concerns

associated with de Barsy syndrome including airway management,

vascular access, and monitoring for hyperpyrexia.

In this case series, 3 major concerns for de Barsy patients were

identified, ie, difficult vascular access, hyperthermia, and potential

for difficult airway. With cutis laxa, thin skin and minimal subcuta-

neous tissue contribute not only to challenging intravenous access

but also concerns for skin fragility and breakdown.7,10 Ultrasound or

other advanced imaging techniques may be useful in facilitating vas-

cular access in these patients.

In 11% of our cases, intraoperative hyperthermia occurred. A

review of these cases did not identify any direct etiology for hyper-

thermia from such causes as infection, neuroendocrine disorder,

anti-cholinergic use, or neuroleptic medication. Moreover, dantrolene

administration was not required in any case and no additional meta-

bolic derangements were reported. Previously published reports of

nonmalignant hyperthermia in such conditions as Costello syndrome,

Osteogenesis Imperfecta, and Arthrogryposis, have speculated that

central temperature control dysregulation occurs during general

anesthesia.16-18 To date, however, no defect has been identified and

no direct evidence supports such a mechanism. In fact, a recent

investigation at our institution specifically examined intraoperative

hyperthermia in 369 discrete anesthetic cases involving patients with

arthrogryposis multiplex congenital and distal arthrogryposis syn-

drome.19 In contrast to prior studies, this investigation found no

increased risk of intraoperative hyperthermia or hypermetabolic

events compared to control subjects without arthrogryposis. Similar

to our intraoperative hyperthermia rate of 11%, Gleich et al reported

10.3% of cases were associated with hyperthermia, all of which

responded to active cooling alone. Iatrogenic intraoperative over-

warming remains the most likely explanation of hyperthermia in our

case series. This explanation may be seen in the context of limited

subcutaneous insulation due to cutis laxa, and relatively low body

mass indexes (range: 11-19), both of which would increase suscepti-

bility to room warming, heating lamps, or forced air blankets.

Accordingly, close attention to temperature monitoring and the use

of warming devices constitutes prudent clinical care of de Barsy syn-

drome patients.

Providers should also consider having advanced airway manage-

ment equipment readily available. Although craniofacial abnormalities

are present in this syndrome, they did not present severe airway

management challenges in the overwhelming majority of anesthetics.

Difficulty with both mask ventilation and endotracheal intubation

were observed in our series but limited to clinical experience with 1

patient. In the era of videolaryngoscopy, safe airway management

would be anticipated.

While patient safety cannot be definitively established by any

case series, given the extreme rarity of the syndrome, this report

attempts to provide successful management options to potential

anesthesia providers of patients with de Barsy syndrome. And as

widespread genetic testing is capable of confirming new cases, fur-

ther research will enhance our understanding of the risks surgery

and anesthesia pose to these unique patients.
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