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ABSTRACT 

Background: Thoracolumbar spine fractures are the most common vertebral fractures. Trauma to the 

thoracolumbar spine can cause disability, spinal deformity, neurological deficits, psychological, 

economic and social problems. Safe and effective treatment is very important. Currently, the miss 

approach is only used for the management of type A (AO classification) and stable thoracolumbar 

fractures. 

Objective: this systematic review aims to determine the advantages of using the miss approach 

compared to the open approach in the treatment of thoracolumbar fractures. 

Method: Using a systematic review method, this study searches for literature that matches the criteria 

in the PubMed electronic database and the wiley online library. There are 644 samples (290 samples 

of the MISS approach and 354 samples of the open approach) from seven articles that match the criteria 

that we have determined. Next, we extract data from our entire sample to find out the advantages of 

the MISS approach.   

Results: The MISS approach provides advantages in intraoperative (reduced operating time and blood 

loss) and early postoperative (reduced VAS score and hospitalization). In addition, the MISS approach 

also has advantages in the form of: minimal CSA, low transfusion requirements, and has a good ODI 

score. After more than one year of follow-up, the miss approach had the same neurologic recovery and 

risk of complications as the open approach. 

Conclusion: A minimally invasive approach provides an advantageous and safer to the management 

of all types of thoracolumbar fractures. 
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BACKGROUND 

Thoracolumbar spine fractures are the most 

common fractures of the spinal column. This 

accounts for 67% spinal injury.1,2 This 

trauma is mainly among young adults and 

elderly in cities.3 Thoracolumbar spinal 

trauma can cause disability, spinal 

deformity and neurological deficits. In the 

long term this trauma can have an impact 

on psychological, economic and social.4 

The AO spine thoracolumbar classification 

system categorizes thoracic and lumbar 

spine injuries into three major types, ranked 

by increasing degree of instability: type A 
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(compression fracture), B (tension band 

injury), and C (dislocation).2,5 Most 

thoracolumbar fractures require surgical 

intervention.1 Surgical intervention depends 

on the degree of spinal instability.1,4 Stable 

thoracolumbar fractures can generally be 

treated conservatively.2 

Surgery aims to reduce the deformity, 

restore the canal anatomy and consolidate 

the vertebral fracture.6 The open method is 

the traditional treatment for thoracolumbar 

fractures.7,8 Open reduction and 

instrumented fusion, which may restore 

some degree of stability at the treated 

levels, has traditionally been regarded as 

the gold standard surgical method for 

repairing spinal fractures.9 This method is 

quite invasive and uses a long incision.10 On 

the other hand, this method causes 

intraoperative trauma and several other 

complications.10,11,12 therefore not all 

patients can tolerate this approach.6 

Currently, patient safety and 

treatment effectiveness are importance. A 

practitioner should do the most profiable 

management. In the last decade the use of 

the MISS approach for the treatment of 

thoracolumbar fractures has increased.13 

Minimally invasive procedures have been 

presented in some case reports for the 

surgical treatment of AO Spine types 

fractures (A, B and C) and unstable fracture, 

using percutaneous pedicle screw fixation, 

with or without facet fusion, to reduce 

approach-related morbidity, and these also 

produced clinical results equal to open 

fusion.14 However, until now the use of 

MISS is more commonly used for stable 

fractures and type A, some type B AO's 

Classification. Therefore, this systematic 

review aims to determine the advantages of 

using the miss approach compared to the 

open approach in the treatment of 

thoracolumbar fractures. 

 

METHOD 

This review used the Preferred Reporting 

Items for Systematic Reviews. This article 

search was conducted according to the 

systematic review reporting items. To 

search for relevant articles, we used 

PubMed and Wiley Online Library as 

electronic databases. We use several 

keywords and combinations to guide article 

searches. The following keywords and 

combinations we used: "thoracolumbar 

spine fracture", "minimal spine surgery", 

"percutaneous screw fixation", "open spine 

surgery". 

To ensure the articles are up to date, 

we conducted a search on articles 

published between January 2017 to August 

2022. In addition, we conducted a manual 

review of articles. We only use English 

articles. The number of citations on each 

article is sorted. Then we screened titles 

and abstracts for article analysis. We reject 

duplicate articles. Only articles with full text 

were analyzed according to the Criteria for 

this systematic review. See Figure 1 for the 

PRISMA flow chart. 
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Figure 1. Literature search strategy based on PRISMA flowchart

1. Criteria for Study Selection 

Eligibility 

The criteria we used to collect articles 

in this systematic review were: articles 

published in english , undergoing peer 

review, either a prospective or retrospective 

in human study, comparing MISS and open 

spinal surgery for thoracolumbar spinal 

fractures at least contain one of type B, C or 

unstable fracture, and the last criterion is 

comparing at least one desirable outcome 

(operative time, blood loss, pain intensity 

assessed using a visual analog scale (VAS) 

and hospital stay). 

2. Data analysis 

The collected articles  then extracted 

as follows: first author, senior author, data 

collection method, number of samples, 

fracture type, comparison and results. The 

results we extracted included operating 

time, blood loss, pain intensity assessed 

using a visual analogue scale (VAS) and 

hospital stay and other results that support 

this systematic review. 

3. Methodological Quality Evaluation 

It According to the Oxford Center for 

Evidence-Based Medicine, all the studies 

were evaluated for internal validity and 

given a level of evidence rating  

 

RESULTS 

A total of 1509 articles were found in the 

search engine database. After screening 

and assessing eligibility, there were seven 

articles that matched the criteria in this 

systematic review. There are six 

retrospective articles16-21 and one 

prospective article15. Total found 644 

patients, where 290 patients underwent 

MISS approach and 354 patients underwent 

open surgery approach to treat 

thoracolumbar fractures. In general, this 

study evaluated operative time, 

intraoperative blood loss, postoperative vas 
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score, length of hospital stay and other 

results that support this study (Table 1). 

In 5 of 7 articles, treatment of 

thoracolumbar fractures using the MISS 

approach was significantly faster than the 

open surgery approach. Comparison of 

operative time MISS approach vs Open 

Approach: (122 min Vs 180 min)16 , (128.3 

min Vs 151 min)17 (109 min Vs 157 min)19 

(60-120 min Vs 90-150 min)20 (118 min Vs 

141 min).21 One article did not discuss 

operative time.15 Lee et al in their study, the 

difference in operating time was not 

significant even though the MISS approach 

had a shorter operating time of 51 minutes 

(138 min Vs 189 min).18  

Intraoperative blood loss was 

significantly less in the management of 

thoracolumbar fractures using the MISS 

approach than the open surgery approach. 

A report of intraoperative blood loss was 

obtained: (99.3 mL Vs 591.5 mL)16, (242.8 

mL Vs 437.8 mL)17, (136 mL Vs 602 mL)19, 

(83.7 mL Vs 639.4 mL)20, (437 mL Vs 862 

mL)21. 2 of these 7 studies did not report 

intraoperative blood loss.15,18 

In the first follow-up after surgery up 

to 7 days, the pain scale was measured 

using the VAS score. 5 articles stated that 

the VAS score on the MISS approach was 

significantly lower than the open surgery 

approach, MISS Vs Open Approach: (2.8 Vs 

3.9)15, (2.5 Vs 3.8)16, (2.6 Vs 3.5)17, (2-5 Vs 

5-10)20 (3.93 Vs 4.05)21. Two other studies 

did not include VAS scores in the first follow-

up after surgery.18,19  

Significantly shorter hospital stay in 

the treatment of thoracolumbar fractures 

using the MISS approach than the open 

surgery approach. 4 articles reported MISS 

Vs Open : ( 9.4 d Vs 20.7d)16, ( 6.6 d Vs 

8.5d)17, ( 5.8 d Vs 10.3d)20, ( 12.32 d Vs 

15.51 d)21. 2 articles declared no significant 

difference between the MISS approach vs 

the open surgery approach, ( 6 d Vs 9.5 d)18, 

( 12.4 d Vs 14.3 d)19. One article did not 

report on length of hospital stay.15 

 

Table 1. Result of the study 

STUDY 

 

MISS 

 

OPEN Level of 
Evidence 

Results 

Operative Time Blood Loss VAS Score 
In 1st foll-up 

Post-OP 

Junhui et 
al 201715 

n = 35 
   

n = 40 
 

2 NA NA MISS: 2.8 
Open: 3.9 
 

Wang et al 
201716 

n = 56 
   
 

n = 49 
   
 

3 MISS: 122 min 
Open: 180 min 

MISS: 99.3 mL 
Open: 591.5 mL 

MISS: 2.5 
Open: 3.8 

Zhang et al 
201917 

n = 21 
   
 

n = 29 
   
 

3 MISS:128.3 min 
Open: 151min 

MISS: 243.8 mL 
Open: 437.8 mL 

MISS: 2.6 
Open: 3.5 
 

Lee et al 
201918 

n = 13 
 

n = 19 
   

3 MISS: 138 min 
Open: 189 min 

NA NA 

Afolabi et 
al 202019 

n = 100 
   
 

n = 155 
     

3 MISS: 109 min 
Open: 157 min 

MISS: 136 mL 
Open: 602 mL 

NA 
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Younus et 
al 202020 

n = 27 
 

n = 24 
  

3 MISS:60-120 min 
Open: 90-150 min 

MISS: 83.7mL 
Open: 639.4 mL 

MISS: 2-5 
Open: 5-10 
 

Wang et al 
202221 

N = 38 
 

N = 38 
 

3 MISS: 118 min 
Open: 141 min 

MISS: 437 mL 
Open:  862 mL 

MISS: 3.93 
Open: 4.05 
 

 

Results Conclusion 

Hospital Stay Others 

NA CSA: with Wiltse, CSA decreased by 7.6% vs 
35.4% with posterior open surgery 
VAS last follow-up:  0.9 vs 1.7 

The Wiltse technique effective 
reduced muscle injury, as well as 
reduced atrophy, fatty infiltration in 
the multifidus and reduced post 
operative VAS up to1 year foll-up 

MISS:9.4 d 
Open: 20.7d 

VAS : 1.9 vs 3.1 (6mo) 
ODI : 7.2 vs 16 (6mo) 
VAS, ODI at last follow-up: no difference  
Postoperative complications and neurological 
recovery: no difference 

MISS more safer because has small 
incision, minimal blood loss, less 
hospital stay, significanly lower VAS 
score and ODI for up to 6 months 

MISS: 6.6d 
Open: 8.5d 

Radiographic parameters improved in both 
groups  
Relief of canal encroachment: MISS (4.0%vs 
open 9.1%)  
VAS : 1.4 vs 2.4 in 1 year follow-up 
neurological recovery: no difference in 1 year 
follow-up 

MISS reduce iatrogenic trauma and 
give similar or better outcome 

MISS: 6 d 
Open: 9.5 d 

Fluoroscopic dose: MISS 34 mSv vs open 4 mSv  
Hemoglobin drop: MISS 12 g/L vs open 21 g/L  
Kyphoticangulation correction: no difference, but 
with loss of position greater with open surgery 
(28% vs 96%) 

Polyaxial-monoaxial screw 
combination with MISS construction 
provides good clinical and 
radiological results in unstable 
thoracolumbar and lumbar fractures. 

MISS: 12.4d 
Open: 14.3d 

Need for transfusion: MISS 37% less than open 
surgery  
Mobilization/complications/mortality: no 
difference 

Miss is available for the treatment of 
thoracolumbar fractures and provides 
several benefits such as reduced 
operating time, blood loss and 
transfusion 

MISS: 5.8 d 
Open:10.3d 

Postoperative complications and neurological 
recovery: no difference (Last Foll-Up ) 
Highly significant patient satisfaction in the MISS 
group (Last Foll-Up ) 

Significant reduced in length of 
surgery, blood loss, hospital stay, 
VAS scores and high satisfaction of 
MISS patients 

MISS:12.32d 
Open: 15.51d 

VAS : MISS vs OPEN: 1,16 vs 2,05, (Last Foll-
Up ) 
ODI : 34.97 vs40.54 (1w)., 7.18 vs 11.40 (last) 
Neurological recovery : no difference 

MISS is feasible and effective for 
unstable thoracolumbar fractures 

The article in this systematic review 

also contains other things, which support 

this research. Junhi et al in a clinical trial 

study, measured using MRI on the cross-

sectional area (CSA) of the multifidus 

muscle. Comparison of preoperative MRI 

and last follow-up, CSA multifidus 

decreased by only 7.6% (p < 0.05) in the 

Wiltse group and there was less fat 

infiltration compared with open surgery. 

CSA multifidus was reduced by 35.4% 

(p<0.05) in the typical open method group, 

and there was an increase in fat infiltration. 

At the last follow-up the VAS score on the 

MISS approach was lower than the open 

approach (0.9 vs 1.7). 

A retrospective study by Wang et al, 

After 6 months of surgery the VAS score in 
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the PPSF group was lower than that of the 

OPSF (1.9 vs 3.1). similar results in the ODI 

measure (7.2 vs 16). However, at the last 

follow-up there were no significant 

differences in VAS scores, ODI, 

postoperative complications and neurologic 

recovery. 

In the retrospective study of Zhang et 

al, the Relief of canal encroachment MISS 

vs. OPEN was 4.0% vs. 9.1. after more than 

1 year of follow-up, the VAS score of the 

MISS approach was significantly lower than 

the open approach (1.4 vs 2.4). In addition, 

there was no significant difference in 

neurologic recovery in the two groups. 

In Lee et al's study, perioperative, 

hemoglobin drop was significantly lower 

using the MISS approach than the open 

approach (12 g/L vs 21 g/L). however, the 

fluoroscopic dose was significantly higher in 

the MISS approach (34 mSv vs 4 mSv). 

There was no difference in 

Kyphoticangulation correction, but with loss 

of position greater with open surgery (28% 

vs 96%). 

Afolabi et al in a retrospective study, 

percutaneous screw fixation (PSF) required 

37% fewer blood transfusions than OPS. in 

this study, there was no significant 

difference between length of hospital stay, 

complications and mortality. 

Comparative study conducted by 

Younus et al. There was no difference in the 

outcome of neurological recovery and 

complications. In this study the MISS group 

had significant patient satisfaction. 

Wang et al11, In the MISS approach, 

the first week follow-up ODI was 

significantly lower in the MISS approach 

than in the open approach (34.97 vs 40.54). 

In the last follow-up, the VAS score (1.16 vs 

2.05) and ODI (7.18 vs 11.40) were 

significantly lower on the MISS approach. 

There was no significant difference in 

postoperative complications and 

neurological recovery. 

 

DISCUSSION 

Surgery is the treatment of choice for 

thoraco-lumbar fractures, especially in 

patients with severe posterior ligament 

injuries such as unstable fractures and type 

B and C AO's fracture classification.8 

Surgery aims to reduce the deformity, 

restore the canal anatomy and consolidate 

the vertebral fracture.6 Open surgery is 

associated with iatrogenic soft tissue 

damage.22 On the other hand, non-

operative therapy may result in progressive 

kyphosis, greater discomfort and possible 

neurologic degeneration.23 

Management of thoracolumbar 

fractures must consider the safety and 

benefit of surgery.7 Not all patients can 

tolerate long operating times, more blood 

loss and paraspinal muscle injury due to 

open surgery.6 The MISS approach has 

grown rapidly in the last decade because it 

is considered more useful and safer.13 The 

principle of the MISS approach is the same 

as that of the open approach. the principle 

of this approach is decompression, 
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stabilization and correction of deformity, but 

accompanied by relaxation of soft tissue.24 

The MISS approach has the 

advantage of low operative time and blood 

loss during intraoperatively. The early post 

operative MISS approach has the 

advantage of a less VAS score and a 

shorter hospital stay. At the time of the 

evaluation of at least one year, the vas 

score on the MISS approach was the same 

as for open surgery. In some 

circumstances, the vas score on MISS was 

better than that of open surgery after one 

year of evaluation. MISS has the same low 

risk of complications, low mortality, 

neurological recovery and correction of 

kyphotic angulation as the open approach.6 

The MISS approach is a surgical 

method that uses small and deep incisions 

to minimize muscle damage.10,11,13 MISS 

approach uses the assistance of a navigator 

and radiology to maximize a wide and deep 

field of view.13,25 This results in a shorter 

operating time using the MISS approach.25 

The MISS approach, the procedure is 

performed in a very small surgical field.13 So 

that the dissection can be done in an area 

that is less vascularized and can avoid 

major vessels.26 Thus, the MISS approach 

is considered to have a lower blood loss 

rate.12,27 

A long incision is used in the open 

approach. The long incision results in 

trauma to the paraspinal muscles, ligament 

dissection and postoperative pain.10 The 

paraspinal muscles are denervated, 

ischemic and atrophic due to surgery.22 

Denervation and devascularization cause 

muscle degeneration which results in 

decreased strength due to atrophy.6,22 

Multifidus muscle dysfunction due to 

open approach is the pathophysiology of 

chronic postoperative LBP.6 In addition, 

chronic changes in the multifidus muscle 

can be a problem in daily activities.22 

Using the MISS approach, the 

multifidus muscle injury was less 

severe.22,27 Fan et al, in their study stated 

that minimal back pain was associated with 

less multifidus muscle atrophy and fat 

infiltration.28 Fat infiltration can have a 

negative impact on muscle contractility. in 

this method the nerve damage is lower, so 

the incidence of neuralgia can be reduced.12 

Due to the low VAS score, 

complications, muscle atrophy and the need 

for assistive devices, recovery and 

rehabilitation of patients with the MISS 

approach becomes easier and faster.6,11,12 

This implies that the hospital stay is 

relatively shorter. 

Some patients with the open 

approach experienced longer treatment due 

to need for additional care.29 The open 

approach can result in sufficient blood loss 

to cause hypovolemic shock.30 In addition, 

complications from open approval are 

muscle damage that results in atrophy, thus 

prolonging the patient's recovery and 

rehabilitation.24 Other complications that 

can arise are durotomy, neuralgia, DVT, 

infection, pleural effusion and 

hemothorax.31 These complications require 
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treatment resulting in prolonged 

hospitalization.30 

In several studies in this systematic 

review, the results of the evaluation are 

more than 1 year.15-21 The MISS approach 

reduces the rate of complications during 

surgery, postoperative symptoms and 

improves the patient's quality of life.30 No 

significant difference was found between 

MISS and Open approach after 1 year of 

evaluation.22 

The MISS approach is suitable as an 

alternative to the open approach for the 

management of thoracolumbar fractures in 

all types of fractures.24 This is because the 

MISS approach has many advantages and 

is just as effective as the open approach in 

the management of thoracolumbar 

fractures.7,22,31 MISS approach can reduce 

morbidity and increase patient satisfaction 

in the management of thoracolumbar 

fractures.20 

The limitations of this systematic 

review are the minimal number of studies 

that match the criteria and the heterogeneity 

of the research. More indicators are needed 

to evaluate the further advantages of the 

MISS approach. In this review, the authors 

did not conduct further analysis to 

determine the estimated effect size between 

the MISS approach and the Open 

Approach. However, we provide some 

evidence that the MISS approach has 

advantages in the management of all types 

of thoracolumbar fractures. MISS may be 

useful in the management of thoracolumbar 

fractures which contraindicate open surgery 

as treatment. 

 

CONCLUSION 

Based on the evidence presented in this 

systematic review, A minimally invasive 

approach provides an advantageous and 

safer to the management of all types of 

thoracolumbar fractures. In addition, the 

MISS Approach also provides a high level of 

patient satisfaction. 
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