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ABSTRACT 

Frontometaphyseal dysplasia (FMD) is a rare X-linked hereditary disorder. Skeletal deformities are common manifestations. Patients usually undergo 
surgeries early in life. The anesthetic management of a patient with FMD is presented in the current case report.  

A 6 years old female patient, weighing 20kg and height 120cm, admitted to hospital and scheduled for genu recurvatum correction. Her eyebrows 
were prominent, she had defects in teeth, proptosis, micrognathia, pectus carinatus, genu recurvatum and bowing tibia, and 2

o
 over 6

o
 murmur. Right 

tympanic membrane was perforated. Induction and maintenance of anesthesia was uneventful.   
FMD patients are candidates for difficult airway management and anesthesiologists taking care of a patient with FMD must be prepared for an antici-

pated difficult airway. For a safe anesthetic management in FMD, a careful and detailed preoperative visit and consultation with related departments, 
strict monitorization at the operation room and being prepared for an anticipated difficult airway is essential.  

Keywords: Frontometaphyseal Dysplasia, General Anesthesia, Airway Management, Genu Recurvatum. 

 

ÖZET  

Genu Rekurvatum Düzeltme Ameliyatı Olacak Frontometafizyal Displazili ( Gorlin-Cohen Sendromu) Hastada Anestezi Yönetimi 

Frontometafizyal displazi (FMD) X-kromozomuna bağlı geçiş gösteren nadir bir sendromdur. Bu sendromda iskelet bozuklukları sık görülür.  Hastalar 
genellikle hayatlarının erken safhalarında cerrahi işleme gereksinim duyarlar. Bu olgu sunumunda FMD’li bir hastada uygulanan  anestezi yönetimi 

sunulmaktadır. 
Altı yaşında, 20 kg ağırlığında ve 120 cm boyundaki kız hasta hastaneye bacaklarındaki eğrilik nedeniyle başvurmuş ve genu rekurvatum tanısıyla 
ameliyat edilmek üzere yatırılmıştır. Hastanın göze çarpan özellikleri arasında kaşları belirgin, dişlerinde defektler, propt ozis, mikrognati, pektus 

karinatus, genu rekurvatum ve tibialarda eğrilik, 2/6 sistolik üfürüm ve sağ timpanik membranda perforasyon mevcuttu. Sorunsuz bir anestezi indük-
siyonu ve idamesi sağlandı. 
FMD hastaları zor havayolu için aday hastalardır ve bu hastaların anestezisini üstlenen hekimler beklenen zor havayolu ve ent übasyon için hazırlıklı 
olmalıdır. FMD hastalarında güvenli bir anestezi sağlayabilmek için detaylı ve dikkatli bir anestezi öncesi değerlendirmenin yanı sıra ilgili bölümlerle 

konsültasyonun sağlanması, ameliyat odasında sıkı monitorizasyon ve beklenen zor havay olu için tüm tedbirleri almış olmak gereklidir. 

Anahtar Sözcükler: Frontometafizyal Displazi, Genel Anestezi, Havayolu Yönetimi, Genu Rekurvatum. 

Frontometaphyseal dysplasia (FMD), also known as 

Gorlin-Cohen syndrome is an X-linked hereditary 

disorder (1). Up to date, approximately 100 cases have 

been described on Medline. Data regarding anesthetic 

management of FMD is limited. 

FMD is now known to have an X-linked dominant 

hereditary inheritance. The responsible gene is Xq28 

which has a role in encoding filamin A (2). 

The characteristic findings of FMD include craniofacial 

abnormalities, skeletal abnormalities, hearing prob-

lems, and wasting of extremity muscles. Besides these 

skeletal deformities, congenital heart malformations, 

subglottic stenosis, asthenia, muscular underdevelop-

ment, hearing loss or deficits, and in male patients 

urinary symptoms may also coincide. Scoliosis and 

hearing loss, either sensory and/or conductive, develop  

 

 

progressively (3, 4). 

Skeletal manifestations gain extreme importance for 

anesthesiologists taking care of patients with FMD. 

Coarse face shape, wide nasal bridge, incomplete sinus 

development, partial anodontia, delayed and/or defecti-

ve tooth eruption, arched palate, small mandible, and 

subglottic stenosis are characteristic findings in FMD 

which of all are independent risk factors for airway 

management (3-5). Respiratory difficulties, subglottic 

stenosis, chest wall deformities, underdeveloped mus-

culature, and congenital heart diseases are predisposing 

risk factors for safe anesthesia management and posto-

perative care. 

Patients with FMD syndrome need surgery at an early 

phase of their lives due to the musculoskeletal deformi-

ties. To provide an uneventful anesthesia management, 
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preoperative assessment of the patient, informing both 

the patient and the family about the interventions being 

planned at the operation room and postoperative care is 

very important. In this case report anesthetic manage-

ment of a patient with FMD syndrome is presented. 

CASE REPORT 

A 6 year old, 20kg weighing, 120cm tall female patient 

with known FMD syndrome for three years was sche-

duled for correction of genu recurvatum deformity after 

the written informed consent was obtained from her 

parents.  

The patient had prominent supraorbital ridges, promi-

nent cheeks, and malocclusion of the teeth, proptosis, 

micrognathia, pectus carinatus, genu recurvatum, and 

bowing tibia (Figure 1 and Figure 2).  

 

               
 
Figure 1. Patient seen on lateral aspect showing prominent supraor-

bital ridges, micrognathia. 

Figure 2. Front view of the patient showing prominent supraorbital 
ridges, prominent cheeks and micrognathia. 

 

On her physical examination; auscultation of the lungs 

were normal, there was 2
o 

over 6
o
 heart murmur on 

mitral focus. She had pectus carinatus deformity, arc-

hed palate, hypertelorism, wide nasal bridge, defective 

teething, and abnormal external ear anatomy. Bioche-

mistry results, total blood count results and ECG were 

in physiological range. Right tympanic membrane was 

perforated. There was hypertropia on the left eye. Her 

radiologic findings revealed bowing of the 12th rib, 

small mandibles, arched palate, prominent supraorbital 

ridges, aplastic frontal sinuses, stenotic iliac bone, coxa 

valgus deformity, and bowing of the tibia. The patient 

was classified as Mallampati score of III and Cormack 

Lehane score of III. 

At the preoperative visit, both the patient and her pa-

rents were informed about FMD, the course of the 

disease, the anesthetic and surgical interventions being 

planned, the anticipated postoperative course, any 

probable side effects and their treatments. After obtai-

ning verbal and written informed consent from the 

parents an intravenous line was secured on dorsum of 

left hand. Midazolam 1mg was infused slowly for pre-

medication. 

The anesthetic preparation for an anticipated difficult 

airway management and intubation constituted of 

transparent face masks, a laryngoscope with both Mil-

ler and Macintosh blades, cuffed intubation tubes 

between 3# to 5#, stylets, flexible laryngoscope, video 

laryngoscope, percutaneous tracheostomy set, and 

surgical suction as defined by the guidelines of Ameri-

can Society of Anesthesiology. Emergency medication 

as atropine, adrenaline and sugammadex for reversal of 

muscle relaxation was ready for use in case of emer-

gency. An ENT specialist was prepared in sterile coats 

in case of a need for emergency tracheostomy. 

Upon arrival to the operating room, the patient was 

monitorized with standard ASA monitors (electrocar-

diogram, percutaneous pulse oximeter, non invasive 

blood pressure and end tidal carbon dioxide attached to 

anesthesia circuit). The basal heart rate was 120 be-

ats/min and blood pressure 100/60 mmHg. After 

preoxygenation for 3 minutes, the induction of anesthe-

sia was achieved by intravenous 1mg/kg lidocaine, 

6mg/kg thiopental and 1mg/kg rocuronium.  Following 

mask ventilation for two minutes, intubation was achi-

eved with #2 Macintosh blade and #4.5 cuffed endot-

racheal tube. The proper localization of endotracheal 

tube was confirmed by auscultation and capnograph. 

Anesthesia was maintained with 2% sevoflurane in 

50% O2/N2O mixture for 3 hours lasting operation. 
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When spontaneous ventilation was adequate and pat i-

ent fully recovered, she was uneventfully extubated 

and discharged to the recovery room. During the follow 

up period in recovery room she did not manifest any 

problem in ventilation and discharged to ward after 

four hours of follow up.  

DISCUSSION 

Frontometaphyseal dysplasia also known as Gorlin-

Cohen syndrome is a rare member of craniotubular 

dysplasia family (1). It is accepted to be an X-linked 

hereditary syndrome (2). There is a functional mutation 

in Xq28 locus which is responsible for encoding fila-

min. 

The common clinical findings of the syndrome inclu-

des prominent supraorbital ridges, defects in teeth and 

malocclusion, micrognathia, congenital heart diseases, 

restrictive type pulmonary diseases, subglottic stenosis, 

hearing loss and other structural bone deformities. (3, 

4) 

The presence of micrognathia, malocclusion and defec-

tive teeth may lead to airway management problems. 

Takahashi (5)   reported a difficult intubation in a FMD 

patient which was intubated at sitting position with 

fiberoptic bronchoscope assistance. Since the difficulty 

in airway management in FMD syndrome is anticipa-

ted, difficult airway devices must be set ready in the 

operating room. Today, the presence of supraglottic 

airway devices, stylets, flexible laryngoscope blades, 

video laryngoscopes and fiberoptic bronchoscopes 

together with a perfect preanesthetic evaluation and 

physical examination permits the anesthesiologists feel 

safe when dealing with patients having anticipated 

difficult airway. 

Genigara et al. (6)  intubated a patient using a combina-

tion of dexmedetomidine and ketamine while preser-

ving the spontaneous ventilation. In cases where diffi-

cult airway is anticipated, intubation under adequate 

sedation with preserving spontaneous ventilation is an 

authoritative choice and can be preferred safely.  

Since congenital heart diseases commonly coincides 

FMD syndrome, the patients should be monitorized on 

arrival to the operation room and must be closely fol-

lowed-up. Mehta and Schou (4) reported that their 

patient suffered cardiac arrest at induction with halot-

hane. The patient responded to resuscitation in a few 

seconds and they intubated the patient uneventfully 

thereafter. The clinical experience of this case is volati-

le anesthetic agents (especially halothane) is not an 

appropriate induction agent for patients with FMD 

syndrome and intravenous induction agents should be 

preferred. 

Horasanlı et al. (7) have reported that they have induc-

ted anesthesia with 30 mg propofol and 10 mg of suc-

cinylcholine in a case with anticipated difficult airway. 

They argued that succinylcholine provides a fast mus c-

le relaxation and intubation. In the current case, rocu-

ronium is used for muscle relaxation since it also pro-

vides fast repeated intubation and most importantly it 

does not bare the risk of malignant hyperthermia which 

is a potential and lethal side effect which may be trig-

gered with succinylcholine use. Sugammadex is a no-

vel agent for reversal of rocuronium and vecuronium 

induced neuromuscular block, provides very fast rever-

sal approximately in three minutes (8).  Presence of 

such an effective reversal agent for rocuronium favours 

the use of rocuronium at an anticipated difficult intuba-

tion setting. 

Optimal preanesthetic evaluation, preparing the opera-

tion room for anticipated difficult airway management 

as defined in ASA guidelines (9), close follow up and 

monitorization, and sufficient preoxygenation before 

induction of anesthesia makes it safe to use thiopental 

and rocuronium for induction of general anesthesia. 

Sufficient muscle relaxation preserves a better view for 

conventional laryngoscopy. In our case, although all 

difficult airway devices were set ready, we could ma-

nage an uneventful intubation. Algorithmic manage-

ment steps must be followed up starting from the basic 

(conventional laryngoscopy) to the last step (tracheos-

tomy) in the management of anticipated difficult 

airway. 

The anesthetic management of patients with FMD 

syndrome requires a careful preanesthetic assessment, 

physical examination and consultation with related 

departments, evaluation of the airway, closed follow up 

and monitorization at operation room and setting the 

difficult airway devices ready for use; all of which will 

preserve for the safety of the patient. 
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