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Abstract 
Gorham-Stout (GS) syndrome or the vanishing bone disease is a very rare 
chronic disease characterized by the destruction of the osseous matrix and 
proliferation of vascular structures. Review of the general anesthesia showed 
only a few cases till date. We report general anesthesia for tooth extraction in 
a 21-year-old male patient with Gorham-Stout syndrome. In this case, the 
most concerning issue was limited mouth opening due to mandible osteolysis 
and difficult intubation was anticipated. To anticipate difficult airway man-
agement, it is very important to consider the preoperative airway assessment 
including the cervical spine screening. In this case, the McGrath video laryn-
goscope prevented the anticipated difficult intubation due to the limited 
mouth opening due to mandible osteolysis. 
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1. Introduction 

Gorham-Stout (GS) syndrome or the vanishing bone disease is a very rare 
chronic disease characterized by the destruction of the osseous matrix and pro-
liferation of vascular structures. Its etiology hasn’t been clarified. The syndrome 
affects one or multiple bones of the patients, including the skull, the upper and 
lower extremities, the spine and pelvis. The clinical presentation of a patient 
suffering from vanishing bone disease includes, pain, functional impairment and 
swelling of the affected region [1]. Although 175 cases of GS syndrome have 
been reported in the literature till date, we could obtain only a few cases with GS 
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syndrome which described that special attention should be given to airway 
management and anticipation of postoperative pulmonary complication [2] [3] 
[4] [5] [6]. We describe the anesthetic management of a 21-year-old male with 
GS syndrome, who was scheduled for tooth extraction under general anesthesia. 
In this case, the most concerning issue was limited mouth opening due to 
mandible osteolysis and difficult intubation was anticipated.  

2. Case Report 

We obtained the patient’s consent for the case report to be published. 
A 21-year-old male patient, whose weight and height were 58 kg and 174 cm, 

respectively, presented with pain in his right mandible. In 2013, he developed 
orthostatic headache, and a CT image revealed osteolysis in the petrous bone 
near the right carotid artery. MRI revealed a high T2 image, considered to indi-
cate cerebrospinal fluid (CSF), between the cervical muscle and bone. The pa-
tient was hospitalized because of CSF hypovolemia with CSF transudation from 
the right temporal bone. Since then, he has been observed without any special 
treatment. 

During this time, he was scheduled for tooth extraction owing to pericoronitis 
of a wisdom tooth and bone extraction for precise diagnosis under general 
anesthesia. Routine laboratory tests, electrocardiogram (ECG), spirometry, and 
chest X-ray were all normal. Cervical mobility was within the normal limit. Li-
mited mouth opening due to mandible osteolysis was observed and the in-
ter-incisor distance was only 2 cm. A preoperative CT image of the lower right 
mandible revealed an increment in osteolysis (Figure 1, Figure 2). Panoramic 
X-ray photograph also showed osteolytic change of the right mandible (Figure 
3). No premedication was administered prior to the general anesthesia. Anesthe-
sia was induced by propofol (150 mg), remifentanil (0.25 μg/kg/min), and fen-
tanyl (100 μg). Nasotracheal intubation was facilitated by rocuronium bromide 
(40 mg). Due to mandible osteolysis and limited mouth opening, intubation was 
expected to be difficult; therefore, the McGrath video laryngoscope with BURP 
was used to perform the nasotracheal intubation, which was achieved in the first 
try. Anesthesia was maintained by continuous infusion of propofol at 3 μg/ml  

 

 
Figure 1. A preoperative CT image of the lower mandible. White ring shows an incre-
ment osteolysis in lingual side mandible. 
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Figure 2. A preoperative CT image of the lower mandible. White ring shows an incre-
ment osteolysis in ramus of mandible. 

 

 
Figure 3. A preoperative Panoramic X-ray photograph. White ring shows an increment 
osteolysis in the right mandible. 

 
and remifentanil at 0.1 - 0.25 μg/kg/min with 40% oxygen in air. Intraoperative 
monitoring included ECG, non-invasive BP, capnometry, pulse oximetry, tem-
perature, urine output, train of four using TOF Watch and gas analyzer. Vitals 
were stable throughout the surgery. Pain management involved administration 
of IV acetaminophen 1000 mg in the operation room before the end of the sur-
gery. At the end of the surgery, we administered sugammadex 100 mg and extu-
bated after completely awaking. Then, the patient was shifted to the post-anes- 
thesia care unit (PACU) and administered oxygen 3 l/min using a face mask. 
The patient was observed for 1 h in the PACU after extubation and then shifted 
to his room without any complication. 

3. Discussion 

The etiology of the massive osteolysis that occurs in GS syndrome is not well 
known. This disease occurs most commonly in adolescence and in the second 
and third decades, although the age range of those affected is between 1.5 and 72 
years [7] [8]. There is no incidence of sexual or racial predominance. GS syn-
drome is diagnosed based on clinical examination, radiological imaging, and bi-
opsy. In this case, the patient was accurately diagnosed using the extracted bone 
(Figure 4). There are some treatments for GS syndrome, such as radiation ther-
apy [9], anti-osteoclastic medication, and alpha-2b interferon [10]. Surgical 
treatment options include resection of the lesion, instrumentation using bone 
grafts, and prostheses. In this case, the patient has received sirolimus therapy 
which is used for the treatment of lymphangioleiomyomatosis. 

As previously described, only a few case reports have described the use of  
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Figure 4. Histopathological image of Mandibular bone (Immunostaining). Accumulation 
of vasculature which is D2-40 positive can be seen. 

 
general anesthesia for GS syndrome. To anticipate the intubation problem, cer-
vical spine screening should be included in the preoperative evaluation because 
spinal involvement was noted in 42 of the 175 reported cases with 15 primary 
and secondary lesions. Furthermore, a complete respiratory assessment should 
be performed, including chest X-rays, oxygen saturation in air, arterial blood 
gases, and spirometry. If there is a restrictive lung disease, ventilation using low 
tidal volume and high respiratory rate should be considered. Fortunately, in this 
case, there were no concerns about cervical spine screening and respiratory as-
sessment, although we did not perform an analysis of arterial blood gases. 

Among the patients with primary osteolysis such as GS syndrome, difficult 
intubation was encountered in 64% and postoperative ventilation was required 
in 27%. Therefore, preoperative assessment of a patient with primary osteolysis 
should include an appropriate strategy for managing a potentially difficult air-
way [11]. As we described, the most concerning issue was limited mouth open-
ing due to mandible osteolysis and we anticipated difficult intubation. Especially 
in our case, a part of the masseter muscle and the inner pterygoid muscle, which 
are mouth opening/closing muscle, were replaced with lymphatic tissue and 
which was thought to be the cause of limited mouth opening. We initially 
planned to perform fiber-optic intubation while the patient was awake as well as 
under sedation. But it is said that required awake fiber-optic intubations as the 
disease process caused progressive distortion of airway structures in the patient 
with primary osteolysis [11]. Therefore, nasotracheal intubation was successfully 
performed using the McGrath video laryngoscope with BURP under general 
anesthesia. 

4. Conclusion 

We reported the anesthetic management of a patient with GS syndrome. To an-
ticipate difficult airway management, it is very important to consider the preo-
perative airway assessment including the cervical spine screening. In this case, 
the McGrath video laryngoscope prevented the anticipated difficult intubation 
due to the limited mouth opening due to mandible osteolysis.  
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