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Abstract: Objective: Marfan syndrome is a multi-system disease caused by genetic mutations that can cause damage to multiple 

systems in the body. With the development of the disease, the scoliosis of patients with Marfan syndrome will be further 

aggravated, which will eventually seriously affect the patient's cardiopulmonary function and lead to a serious decline in the 

patient's quality of life. The aim is to summarize the experience of spinal orthopedic surgery in a patient with Marfan syndrome and 

severe scoliosis with limited pulmonary ventilation. Method: In November 2019, a 13-year-old male with Marfan syndrome with 

severe scoliosis and restricted lung ventilation was admitted. The full-length positive and lateral X-rays of the spine before the 

operation showed that the spine was S-shaped scoliosis, double thoracic curve (thoracic curve + lumbar curve), upper vertebrae T4, 

lower vertebrae T11, thoracic T4-T11 structural curve, thoracic Cobb angle of bend is 42.4°, the lumbar bend is compensatory, 

Cobb angle of lumbar bend is 33.2° The lung function indicates that the forced end-expiratory volume/forced vital capacity 

(FEV1/FVC) in the first second is 70%. "Scoliosis correction + interlaminar bone graft fusion + posterior T4-T11 pedicle screw 

fixation" was performed on the patient under general anesthesia with tracheal intubation. Result: The full-length positive and lateral 

X-rays of the spine at 1 week, 1 month, 3 months, and 1 year after surgery showed that the internal fixation position was good, and 

the Cobb angle remained basically unchanged. There was basically no change in the Cobb angle of the thoracic curve (10.2°, 10.8°, 

10.9°, 10.5°, respectively) and the Cobb angle of the lumbar curve (13.1°, 13.6°, 13.8°, 13.9, respectively) at each follow-up time 

point after surgery. The lung function at 1 year after surgery suggested that FEV1/FVC was 80%. No sensorimotor abnormalities 

and other complications occurred during the follow-up. Conclusion: Scoliosis correction surgery is feasible and safe for patients 

with Marfan syndrome combined with severe scoliosis deformity and restricted lung ventilation. It can improve the patient's 

appearance, at the same time improve the patient's cardiopulmonary function, and solve the problem of the continued increase in 

the number of cobb angles of scoliosis. Surgery improves the quality of life of patients as a whole. 
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1. Introduction 

Marfan syndrome was first described by Antoine-Bernard 

Marfan, a doctor in Paris, France more than 100 years ago. 

He reported that a 5-year-old girl had elongated fingers and 

other associated skeletal abnormalities [1]. The disease 

incidence of Marfan syndrome in England is 1/9802 [2]. 

Marfan syndrome is a systemic disease of connective tissue, 
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caused by mutations in the FBN1 gene encoding fibrillin 1 or 

mutations in transforming growth factor-beta receptor 1 or 2 

(TGFBR1or2) [3-7]. It mainly affects the cardiovascular 

system, skeletal system, and eyeball system. The skeletal 

system is usually manifested in the thoracic cage, vertebrae, 

and bone deformities of the hands and feet, such as pectus 

carinatum, scoliosis, overgrowth of long bones of the upper 

and lower limbs, etc. [8, 9]. When a patient with Marfan 

syndrome has severe scoliosis, it will seriously increase the 

patient's heart and lung burden [10]. At this time, it is 

particularly important to perform scoliosis correction surgery 

on the patient, which can not only improve the patient's 

appearance but also improve the patient's cardiopulmonary 

function in time and improve the patient's quality of life [11, 

12]. So far, there are few reports of scoliosis correction in 

patients with Marfan syndrome. Our hospital admitted a 

patient with Marfan syndrome with severe scoliosis and 

restricted lung ventilation in November 2019. The diagnosis 

and treatment process is now reported as follows. 

2. Case Presentation 

2.1. Case Data 

The patient, a male, 13 years old, was admitted to the hospital 

for "discovering bilateral shoulder height differences for 1 

month and chest and back pain for 10 days". In the past 10 days, 

the patient developed chest and back pain and discomfort. When 

climbing 3 flights of stairs, he developed chest tightness, 

wheezing, and difficulty breathing. Physical examination: 

weight is 50kg, height is 180.6cm. The spine showed obvious 

scoliosis. The height of the shoulders was different on both sides. 

The skin creases on the right lower back were slightly raised, 

and the skin creases on the left lower back were sunken. When 

bending over, the shoulder blades on both sides show a 

"razorback" deformity with a high right and low left. The results 

of laboratory tests such as blood routine, urine routine, stool 

routine, liver and kidney function, and coagulation function 

were normal. The electrocardiogram showed sinus arrhythmia. 

Color Doppler ultrasound of the heart revealed prolapse of the 

anterior leaflet of the mitral valve, LVEF: 63%, E/A: 67/42 = 

1.60. The lung function indicates that the forced end-expiratory 

volume/forced vital capacity (FEV1/FVC) in the first second is 

70%. The full-length positive and lateral X-rays of the spine 

showed that the thoracic segment T4-T11 was a structural curve, 

the chest curve had a Cobb angle of 42.4°, the lumbar curve was 

a compensatory curve, and the lumbar curve had a Cobb angle 

of 33.2°. The upper vertebra is T4, the lower vertebra is T11, 

and Risser's sign is 4+. The bending flexibility index is 57%. 

The patient has had pectus carinatum orthopedic surgery in the 

past. 

2.2. Treatment Methods and Results 

2.2.1. Preoperative Diagnosis and Surgical Protocol 

After the patient was admitted to the hospital, a series of 

routine examinations and condition evaluation were 

performed. The full-length positive and lateral X-rays of the 

spine showed that the spine showed an S-shaped scoliosis 

deformity, which was a double-curved structure of the 

thoracic curve and lumbar curve. The upper vertebra is T4, 

the lower vertebra is T11, the thoracic segment T4-T11 is a 

structural curve, the thoracic curve Cobb angle is 42.4°, the 

lumbar curve is a compensatory curve, and the lumbar curve 

Cobb angle is 33.2°. There is no obvious imbalance in the 

coronal plane of the spine, no obvious deformity in the 

sagittal plane of the spine, and the flexibility index of the 

bending position is 57%. The top vertebra is at T8/9. CSVL is 

on the lateral side of the apical vertebrae, and the Lenke 

classification is N(+). lenke2C type. The diagnosis of Marfan 

syndrome with scoliosis (N(+). lenke2C type) and 

moderately restricted lung ventilation is clear. The surgical 

plan was general anesthesia for tracheal intubation and 

"scoliosis correction + interlaminar bone fusion + posterior 

T4-T11 pedicle screw fixation." 

2.2.2. Surgical Procedure 

The specific method: take the prone position, after the 

anesthesia is successful, indwell a urinary catheter, establish 

a deep venous channel, and apply electrophysiological 

monitoring and autologous blood transfusion during the 

operation. Routinely disinfect the surgical field, spread sterile 

towels, and paste sterile films. Take the longitudinal incision 

of the waist and back with the T4-T11 spinous process 

connection, the length is about 25cm. Cut the skin, 

subcutaneous connective tissue, and back fascia in turn, peel 

off the paravertebral muscles, and expose the T4-T11 

bilateral facet joints. The C-arm machine confirms that the 

T4 spinous process is correct. During the operation, the apex 

of the herringbone spine of the left facet joint of T4 was used 

as the needle entry point, followed by opening, reaming, 

sounding, and wiretapping. The probe was confirmed to enter 

the bony pedicle wall, and then the pedicle of appropriate 

length was screwed in the nail. In the same way, screw-in 

pedicle screws of appropriate length at the same level on the 

left side T4, T6, T8, T10, T11, and the opposite side. 

Intraoperative C-arm fluoroscopy showed a good internal 

fixation position. Pre-bending the molding bar, pre-bend the 

longitudinal connecting rod according to the shape of the 

molded rod, insert the left nail tail, screw in the nut, rotate 

the longitudinal connecting rod, turn lumbar scoliosis into 

lumbar lordosis, and completely correct coronal scoliosis. 

Install the longitudinal connecting rod on the right side, 

screw in the nut, and also rotate until the coronal side bend is 

completely corrected and the nut is locked. Intraoperative 

C-arm fluoroscopy showed that the internal fixation position 

was good, and the scoliosis was corrected. Wash the incision, 

bite off the T4-T11 supraspinous ligament, interspinous 

ligament, spinous process, and the obtained bone is used for 

bone grafting between the thoracic lamina. Then install the 

two horizontal connections. Exploration revealed that the 

internal fixation was in a good position and there was no 

obvious active bleeding. The incision was sutured layer by 

layer. The total operation time is 135 minutes, the 

intraoperative blood loss is about 500 mL, and about 300 mL 
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of autologous concentrated red blood cells are reinfused. 

2.2.3. Postoperative Treatment and Follow-up Results 

After the operation, ECG monitoring, blood oxygen 

monitoring, and related symptomatic treatment were given. 

One week after the operation, he got out of bed under the 

protection of a thoracolumbar brace. The full-length positive 

and lateral X-rays of the spine at 1 week, 1 month, 3 months, 

and 1 year after surgery showed that the internal fixation 

position was good, and the Cobb angle remained basically 

unchanged. There was basically no change in the Cobb angle 

of the thoracic curve (10.2°, 10.8°, 10.9°, 10.5°, respectively) 

and the Cobb angle of the lumbar curve (13.1°, 13.6°, 13.8°, 

13.9, respectively) at each follow-up time point after surgery. 

The height measured 1 week after the operation was 184cm, 

which was an increase of 3.4cm compared with the 

preoperative height. Pulmonary function tests 1 year after 

surgery showed that the forced end-expiratory volume/forced 

vital capacity (FEV1/FVC) in the first second was 80%. No 

sensorimotor abnormalities and other complications occurred 

during the follow-up. 

 
Figure 1. Imaging examinations of patients before and after surgery. A, is the full-length frontal X-ray of the spine before the operation, showing that the spine 

is deformed in scoliosis, showing a double-bend state of the thoracic and lumbar curve, in which the thoracic curve is a structural curve and the lumbar curve 

is a compensatory curve. B, C, D, and E are the full-length orthographic X-rays of the spine at 1 week, 1 month, 3 months, and 1 year after surgery, showing 

that the internal fixation position is good, and scoliosis has been corrected to a certain extent. And there was basically no change in the Cobb angle of chest 

bend and lumbar bend at each follow-up time. 

3. Discussion 

Marfan syndrome is a multi-system disease caused by 

genetic mutations, which can cause damage to multiple 

systems in the body [3-7]. The effects of the cardiovascular 

system are as follows: aortic expansion, with or without 

aortic regurgitation; mitral valve prolapse, with or without 

mitral regurgitation. Aortic dissection; aortic aneurysm and 

heart failure, etc., serious cardiovascular diseases can 

threaten the lives of patients [9, 10, 13]. The ocular system 

can be manifested as lens dislocation and ectropion, early and 

severe myopia, flat cornea, increased axial length of the 

sphere, iris dysplasia, and ciliary muscle hypoplasia, miosis, 

retinal detachment, and cataract or glaucoma [1, 9, 10, 13-15]. 

The effects on the lungs may include: bullae, spontaneous 

pneumothorax, reduced lung capacity due to overgrowth of 

long bones or spinal deformities. The effect on the skin 

system can be manifested as skin wrinkles, inguinal hernias, 

and so on. The effects on the musculoskeletal system may 

include: pectus carinatum or pectus excavatum, excessive 

growth of long bones leads to slender limbs, scoliosis 

deformities of the spine, flat feet, etc. [1, 9, 10, 15, 16]. The 

impact of Marfan syndrome on the body is multi-system and 

multi-faceted. The disease will develop with age and cause 

serious damage to the body. Severe scoliosis in patients with 

Marfan syndrome can affect the development and function of 

the heart and lungs, resulting in a decline in exercise 

tolerance, which greatly reduces the patient's quality of life 

[1, 9, 10, 15]. 

Juvenile scoliosis is mostly caused by unknown causes, 

that is, juvenile idiopathic scoliosis [17]. Scoliosis caused by 

the connective tissue systemic disease Marfan syndrome 

accounts for only a small proportion. However, scoliosis 

caused by Marfan syndrome will have a more serious impact 

on the body, because the impact of Marfan syndrome on the 

body itself is multi-faceted and multi-system [1, 9, 10, 15, 

16]. Severe scoliosis deformity not only changes the patient’s 

appearance such as lowering the height but also has a great 

impact on the body’s cardiopulmonary system [9, 10]. This 

effect is manifested as the deformity of the thoracic cavity 

will lead to the atrophy of the thoracic cavity and the severe 

asymmetric development of the bilateral thoracic cavity, 

which will then compress the lung tissue and affect the 

development of the lung. At the same time, a severely 

deformed chest cavity can also cause pressure on the heart, 

which leads to a decrease in blood return and a decrease in 

cardiac output. The impact of severe scoliosis on the body's 

cardiopulmonary system will seriously affect the patient's 

quality of life [10-12, 16, 17]. For severe scoliosis 

deformities, surgery is an effective and feasible treatment 

[12]. Spine correction surgery for severe scoliosis can not 

only improve the patient's appearance, such as increasing the 

patient's net height, but also improve the patient's chest 

volume. For adolescents, it can also improve the 

development of the lungs, improve the compression of the 

heart caused by severe spinal deformities, improve the 
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cardiopulmonary function of patients, and improve the 

quality of life of patients as a whole [17-20]. In this case, a 

13-year-old patient with Marfan syndrome combined with 

severe scoliosis and moderately restricted pulmonary 

ventilation. Under general anesthesia for tracheal intubation, 

the operation of "scoliosis correction + interlaminar bone 

graft fusion + posterior T4-T11 pedicle screw fixation" was 

performed. Scoliosis correction surgery solves the unequal 

height of the patient's shoulders and increases the patient's 

height by 3.6cm. Through the follow-up after the operation, it 

was found that the cobb angle of the thoracic curve and the 

lumbar curve was basically unchanged. The lung function 

test of the patient 1 year after surgery showed that the forced 

end-expiratory volume/forced vital capacity (FEV1/FVC) in 

the first second increased from 70% before surgery to 80%. 

Scoliosis correction surgery has achieved satisfactory results 

for this patient. While improving the patient's appearance, it 

also improves the patient's cardiopulmonary function and 

solves the problem of the continued increase in the number of 

cobb angles of scoliosis. 

4. Conclusion 

In this case report, scoliosis correction surgery solved the 

patient's unequal shoulder height and razorback problems, and 

at the same time increased the patient's height by 3.6 cm. The 

overall appearance of the patient was improved. It can be seen 

from the postoperative follow-up that the lung function test of 

the patient 1 year after the operation showed that the forced 

end-expiratory volume/forced vital capacity (FEV1/FVC) in 

the first second increased from 70% to 80%. The patient's 

cardiopulmonary function was also improved. The regular 

X-ray examination after the operation showed that the Cobb 

angle of the thoracic curve and the cobb angle of the lumbar 

curve remained basically unchanged. In general, scoliosis 

correction surgery is feasible and safe for patients with Marfan 

syndrome combined with severe scoliosis deformity and 

restricted lung ventilation. It can improve the patient's 

appearance, at the same time improve the patient's 

cardiopulmonary function, and solve the problem of the 

continued increase in the number of cobb angles of scoliosis. 
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