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Abstract

Epidermolysis bullosa (EB) is a rare hereditary disorder characterized by an abnormal increase in the
fragility of the skin and mucosal surface and recurrent blistering. Blisters and scar formation can be seen in
tissues even after a minor trauma. Due to the healing of this disease by leaving a contracted scar tissue, the
findings, especially on the airway, may cause important anesthetic problems. In addition, the protection of
the skin and the mucosa during the procedures to be performed, prevention of new bulla formation and
prevention of infection constitute the main difficulty in anesthesia management. This case report describes
the anesthesia management for the dental treatment of a patient diagnosed with dystrophic epidermolysis
bullosa (DEB) and aims to review the current information.
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Introduction

Dystrophic Epidermolysis Bullosa (DEB) is an autosomal recessive disease
characterized by diffuse dystrophic scarring, deformities, and severe involvement of mucous
membranes. Even a minimal trauma can cause massive separation of the skin and mucosa from
the underlying tissue [1, 2]. The biggest challenge in anesthesia management in EBD cases is
the protection of the skin and mucous membrane integrity and airway control.

In this case report, our anesthesia approach in an EBD patient scheduled for dental
treatment under general anesthesia is presented and the current literature is reviewed.
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Case presentation

Dental treatment under general anesthesia was planned
for a 17-year-old male patient with EBD weighing 20 kg. He had
a history of surgery due to right knee joint contracture. On
physical examination, there were extensive scar tissue and
eroded lesions accompanied by hemorrhagic dryness on the
extremities. Neck extension and mouth opening were limited due
to contracted scars and ongoing hemorrhagic, drying lesions.
Therefore, mallampati assessment could not be made. In indirect
laryngoscopy, the vocal cords were bilaterally mobile, and the
passage was open. In the laboratory examination, blood
biochemistry, PT, PTT, INR, and hemogram values were within
normal reference ranges.

In the preoperative unit, a tourniquet was applied, an
intravenous (1V) line was opened with a 22-G cannula and fixed
with vaseline gauze. Due to the expected difficult airway,
various size masks, laryngoscope, endotracheal tube (ETT),
flexible fiberoptic laryngoscope, flexible laryngoscope, and
appropriately sized styles were prepared. Tracheotomy
preparation was made.

The head of the patient, who was carefully placed on the
operating table, the leg with flexion contracture, and the heel of
the foot were supported with a silicone cushion. Oxygen
saturation was monitored with a clip probe on different fingers
instead of an adhesive finger probe. For electrocardiography
(ECG) monitoring, the non-gel adhesive parts of the ECG
electrodes were cut and fixed with a silk patch. Noninvasive
blood pressure (NIBP) monitoring was planned before, after
intubation, and when needed and was performed by placing wet
cotton under the blood pressure cuff.

Figure 1: The endotracheal tube was fixed with a vaseline bandage.

Prophylactic intravenous ranitidine (1 mg/kg) and
cefotaxime (50 mg/kg) were administered. Since difficult airway
was considered, induction was performed with inhalation
anesthetics. Using sterile gloves, the face mask was placed on the
face with vaseline gauze without causing any damage to the skin,
and anesthesia was induced with 4-8% sevoflurane and oxygen.
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Eyes were protected with moisturizing eye pomade and
protective gauze. After securing the airway, muscle laxity was
achieved with 0.5 mg/kg rocuronium bromide. A lubricated
Macintosh was used to prevent mucosal trauma. Endotracheal
intubation was performed with a no. 5 endotracheal tube, which
was fixed with a vaseline bandage (Figure 1). Anesthesia was
maintained with O2: N20 (40:60 ratio) and 1-1.5% sevoflurane.
Methylprednisolone (1 mg/kg) was administered. Perioperative
hemodynamic parameters were stable. Postoperative analgesia
was provided with 10 mg/kg paracetamol. At the end of the
operation, the neuromuscular blockade was antagonized with 2
mg/kg sugammadex. Extubation was performed when there was
sufficient spontaneous breathing. There were no complications
perioperatively, except for the development of fresh blisters on
the buccal mucosa. The patient was observed in the postoperative
recovery unit for 2 hours (Figure 2), then transferred to the ward,
and was discharged after 24 hours. The parents were informed
about the case report, and their written consent was obtained.

Figure 2: Observation of the patient in the postoperative recovery unit
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Discussion

Epidermolysis bullosa is an autosomal dominant or
recessive disease characterized by recurrent bullae and scar
tissue formation due to increased fragility of the skin and
mucosa. A bulla is formed as a result of mutations in genes
encoding the proteins in the epidermis or the basement
membrane (dermo epidermal junction). Repetitive bulla
formation with minimal mechanical trauma is the characteristic
finding in all types of EB. Four major types have been defined:
EB simplex (EBS), Junctional EB (JEB), dystrophic EB (DEB),
and Kindler syndrome. Other than cutaneous involvement,
tracheolaryngeal complications, oral mucosal involvement,
anemia, malnutrition, osteoporosis, growth and growth
retardation, and cardiomyopathy may be observed [3]. Infection
is common, and wound healing is delayed due to decreased
immunity and long-term corticosteroid use. Recessive dystrophic
EB is characterized by widespread dystrophic scarring,
deformities, and severe involvement of mucous membranes,
beginning at birth. Adhesion of the fingers and toes and
limitation of movement due to pseudosyndactyly are frequently
observed. Skin biopsy, tooth extraction, and care, eye surgery,
contracture and adhesion surgery in the extremities, skin
grafting, esophageal dilatation due to esophageal stricture are
common surgical procedures. Anesthesia procedures can be
extremely difficult due to airway distress, ankyloglossia,
excessive skin sensitivity, deformities, and wounds. Because of
oropharyngeal and esophageal lesions, patients have
malnutrition, anemia, electrolyte disturbance, and decreased
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immunity, which may change the pharmacokinetic effects of
anesthetic agents.

The type of anesthesia technique is determined by the
expected duration and type of surgery. In their study in which
they reviewed the anesthesia records of patients with EB, Van
Den Heuvel et al. reported that only patients requiring orofacial
surgery were managed with standard general anesthesia, and
deep sedation/analgesia technique was preferred in procedures
such as wound dressings, esophageal dilatation, and syndactyly
[4]. Regional anesthesia techniques can be preferred with or
without general anesthesia in cooperative adult patients [5].

It is essential to know the EB subtype in EB patients. In
autosomal recessive DEB, studies state that oropharyngeal bulla
formation after endotracheal intubation, and postoperative stridor
is less common, and dilated cardiomyopathy association is more
frequent. Oral involvement, ankyloglossia, early tooth decay
development, and imperfect tooth alignment are more common
than other types. Subglottic stenosis, choanal and nasal stenosis,
excessive paratracheal and intranasal granulation tissue,
gastroesophageal reflux, and coexistence of renal and cardiac
diseases are more common in JEB. EBS is more frequently
associated with muscular dystrophy [5, 6].

The IV cannulation should be performed by a manual
tourniquet procedure and fixed with non-adhesive silicone tapes
in the preoperative preparation phase. Preoperative sedation may
be beneficial in children with vascular access [6].

Atropine or glycopyrrolate, and antacid prophylaxis
such as sodium citrate in case of a history of reflux or esophageal
stricture, are wuseful to reduce excessive saliva release.
Hydrocortisone treatment may be required in patients on long-
term steroid therapy.

The biggest challenge in anesthesia management in EB
patients is airway management and prevention of mucosal
damage. In this patient group, detailed airway examination
should be performed for anesthesia risk assessment. Decreased
mouth opening due to contracture formation and development of
temporomandibular joint motion limitation may cause position
difficulties in laryngoscopy [7]. It is essential to prepare for
tracheotomy considering the possibility of airway complications
such as intubation difficulty, post-extubation edema, and
obstruction. Lubricants should be applied to the laryngoscope
blade before use. The endotracheal tube should be smaller than
standard formulas suggest. ETT should be fixed with non-
adhesive silicone bandages so as not to cause lip or skin damage.
If nasal intubation is required in dental procedures, suturing can
be used for tube fixation. Using a hard face mask, mandibular
thrust, and oral airway can easily damage the skin, lips, tongue,
and mucous membranes. For this reason, soft masks should be
preferred, and gelled oral airways should be used. Silicone-based
tape should be applied to the areas where the mask will contact
the face. NgLY et al. suggested using high flow oxygen as a
preferable method instead of a face mask in children with
difficult airways since it does not harm the mucosa and the skin
[8].

Fiberoptic intubation is less traumatic than direct
laryngoscopy and should be the first choice for EB patients with
difficult airway. A video laryngoscope can be helpful. Studies
are suggesting that the use of a laryngeal mask (LMA) should be
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preferred in a difficult airway scenario because the cuff increases
the formation of blisters by putting pressure on the pharynx wall.
There are also publications showing that LMA, pre-lubricated
with a water-based gel that is smaller than the customarily
prescribed size, can be used safely [6, 9]. After difficult
intubation, 0.25 mg/kg (maximum 8 mg) dexamethasone can be
used to reduce postoperative airway edema. In our case,
induction of anesthesia with an inhalation agent was preferred
for the control of the airway, a mask with a soft air cushion was
carefully used on a vaseline bandage in areas where it contacted
the skin, and no complications occurred due to mask ventilation
and intubation.

In EB patients, pressure and friction can cause new
blisters and wounds to form. Therefore, avoiding friction and
trauma during anesthesia, surgery and other procedures and
preventing the formation of new blisters is the most important
part of these patients’ anesthesia management. The patients’
transportation should be managed carefully, silicone pads should
be placed on the required areas on the operating table, and it
should be ensured that the bed sheet in contact with the patient's
skin is appropriately placed. Self-adhesive tapes and wraps that
are applied directly to the skin that may cause friction should be
avoided. Instead, silicone adhesive tapes, gel, or vaseline
dressings should be preferred. Minimal intervention and
monitoring are recommended for EB patients [2]. ECG follow-
up should be done by fixing the electrodes, whose adhesive part
is cut and only the gel part is left, with silicone adhesive tapes.
Pulse oximetry can be measured by using a ‘clip probe' instead of
an adhesive finger probe. NIBP tracking can be performed by
placing cotton pads between the sleeve and the skin surface.
Since no significant blood loss and hemodynamic deterioration
were expected in our case, NIBP monitoring was used only when
necessary. ECG electrodes were applied as recommended in the
literature. Skin and mucosal damage were minimized by
applying careful monitoring and handling.

Nasopharyngeal and rectal temperature probes should
be used with caution and avoided if possible. Aspiration should
be performed with lower pressure, protecting the mucosa.

EB patients are prone to ophthalmic complications.
Especially in surgical procedures to be performed in the prone
position, cornea and conjunctiva damage should be avoided, and
adequate support should be provided with appropriate equipment
and silicone pillows. It is important to cover the eyes with
moisturizing eye pomade.

Anesthetic agents should be selected considering the
accompanying systemic diseases, patient age, and difficulty in
airway management. If there is IV access, intravenous induction
is generally preferred. Propofol, thiopental and ketamine can be
used safely in these patients [10, 11]. Induction with inhalation
agents is safe in cases where a difficult airway is expected. In
cases where the intravenous route cannot be provided,
sevoflurane and isoflurane are the preferred agents. Inhalation
anesthesia and TIVA can be used for the maintenance of
anesthesia. In our case, after induction of anesthesia with
sevoflurane, maintenance of anesthesia continued with inhalation
anesthesia, and no complications developed. Suxamethonium,
one of the muscle relaxants, should be used with caution due to
its hyperkalemic potential. Muscle relaxants such as atracurium,
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vecuronium, rocuronium bromide are frequently used. The
duration of action of these drugs may be prolonged in the
presence of hypoalbuminemia. However, it has been shown in
some studies that this was not observed, and it can be used safely
[11, 12].

Local anesthesia without a vasoconstrictor should be
preferred for oral surgery. In postoperative analgesia,
paracetamol, nonsteroidal anti-inflammatory drugs (NSAIDS)
and opioids can be used safely [13].

Conclusion

Preoperative and perioperative care and teamwork,
minimal monitoring, and preparation for difficult airway
scenarios are important in the anesthetic management of EB
patients to prevent skin and mucosal damage and formation of
new blisters.

References

1. Kelly L Crowley, Yuri O Shevchenko. Anesthetic management of a difficult airway in a patient with
epidermolysis bullosa: a case report. AANA J. 2004 Aug;72(4):261-3.

2. Sujit V Saraf, Nishigandha J Mandawade, Sandeep K Gore, Usha D Padhye, Charissa S Pereira.
Epidermolysis bullosa: Careful monitoring and no touch principle for anesthesia management. J
Anaesthesiol Clin Pharmacol. 2013 Jul;29(3):390-3.

3. Karaduman A. Kalitsal Biillii Hastaliklar. Tiirkderm 2011; 45 Ozel Say1 2: 81-6

4. | Van Den Heuvel, M. Boschin, M. Langer, M. Frosch, A. Gottschalk, B. Ellger, et al. Anesthetic
management in pediatric patients with epidermolysis bullosa: a single center experience. Minerva
Anestesiol. 2013 Jul;79(7):727-32.

5. Kenneth Goldschneider, Anne W. Lucky, Jemima E. Mellerio, Francis Palisson, Maria Del Carmen
Vin, Uela Miranda, et al. Perioperative care of patients with epidermolysis bullosa: proceedings of the
5th international symposium on epidermolysis bullosa, Santiago Chile, December 4-6, 2008. Pediatric
Anesthesia. 2010;20:797-804.

6. Reema Nandi, Richard Howard. Anesthesia and Epidermolysis Bullosa. Dermatol Clin. 2010;28:319—
24.

7. Ozkan A. Selim ,Kayhan E. Giilay, Akbas S, Kagmaz O, Durmus M. Emergency Difficult Airway
Management in a Patient with Severe Epidermolysis Bullosa. Turk J Anaesthesiol Reanim.
2016;44:270-2.

8. Ng LY, Chan AKM, Lam TWY. The use of high-flow nasal oxygen during airway management in a
child with epidermolysis bullosa dystrophica and a difficult airway. Anaesth Rep. 2019 Dec
16;7(2):96-9.

9. Bethany C. Fitzmaurice & Barry G. Lambert. Failed fiberoptic intubation in a child with
epidermolysis bullosa, rescued with combined use of the Glidescope. Pediatric Anesthesia. 2016;26:
455-6.

10. Griffin RP, Mayou BJ. The anaesthetic management of patients with dystrophic epidermolysis
bullosa. A review of 44 patients over a 10 year period. Anaes- thesia. 1993;48:810-5.

11.1ohom G, Lyons B. Anaesthesia for children with epidermolysis bullosa: a review of 20 years’ experi-
ence. Eur J Anaesthesiol. 2001;18:745-54.

12.Ames WA, Mayou BJ, Williams KN. Anaesthetic management of epidermolysis bullosa. Br J
Anaesth. 1999;82:746-51.

13.Jane Herod, Jaqueline Denyer, Ann Goldman and Richard Howard. Epidermolysis bullosa in children:
pathophysiology, anaesthesia and pain management. Paediatric Anaesthesia. 2002;12:388-97.

This paper has been checked for language accuracy by JOSAM editors.
The National Library of Medicine (NLM) citation style guide has been used in this paper.

Epidermolysis bullosa
V'S

JOSAM

v

L 2

Page [1001



