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Introduction
World literature has identified that the prevalence of scoliosis increases with age and 

those anomalous curvatures may appear in a previously aligned spine [1-3], unlike idiopathic 
scoliosis in young people, it presents with pain and disability in adults [4].

Currently, the prevalence in the population is about 2 to 32% reported in those over 50 
years of age and up to 60% in those over 60 years of age [5,6]. Given that its main symptom 
is pain, this condition has an impact on the quality of life of those who suffer it, limiting their 
personal and work activities, becoming disabling. It is most frequently observed in adult 
patients of productive age, progressing with disability [7].

Previous studies have shown that scoliotic curvature correction is over 70% with a double 
approach vs. 44% with a posterior approach [8]. Controversy exists regarding lordosis, 
complications, pseudoarthrosis, and complication rate [9-15].
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Abstract

Background: The prevalence of adult degenerative scoliosis increases with age and can appear in a 
previously aligned column. Its prevalence is from 2 to 32% in people over 50 years of age.

Material and Methods: a prospective, longitudinal, comparative controlled study with two-
year follow-up, in adult degenerative scoliosis, divided into two groups Group I treated with posterior 
approach and Group 2 treated with the double approach. 43 patients with an average age of 63.2 years, 30 
women (69.76%), with curves with magnitude from 10 to 42°. 35 were subjected to a posterior approach, 
while 8 were treated with a double approach (ALPA Anterior-Lateral-Transpsoas-Approach + posterior 
approach).

Results: the Roland-Morris scale in group 1 was 13.17 (0-22) and at 2 years 9.75 (0-22) for group 2 
with a preoperative mean of 14.71 (8-20) and 7.28 (0-14) at 2 years. No statistical significance between 
groups (p=0.356). The Oswestry in preoperative group 2 patients was 49.71 (26-74); 2 years in 21.85 (2-
44). For group 1 in 54.27 (18-82), and 35.51 (2-82) in 2 years. pelvic parameters have no difference and 
only correction of scoliosis and sagittal balance was better in the double-approach group.

Conclusion: The meta-analysis revealed that CR MB and PS MB could achieve similar clinical 
outcomes, whereas the rate of complications and revision was significantly increased in CR MB. Based on 
the outcomes of this meta-analysis, the choice of the CR MB does not appear to be justified, and further 
studies of high methodological quality with long-term follow-up are required to confirm our conclusion.
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This research proposes to carry out a comparative study 
between the clinical, radiological, and functional results of two 
surgical techniques and their variants, as well as to establish if 
there is correspondence between the radiographic changes and the 
clinical situation of the patient.

The number of studies comparing the posterior approach with 
a dual approach for the management of adult degenerative scoliosis 
is minimal. When searching with the terms: “surgery” + “treatment” 
+ “degenerative scoliosis” + “double approach” search in PubMed, 
Google Scholar, Ovid, Cochrane we obtained a total of 11 articles 
[16-27], however, when we searched the Mexican literature, we 
did not find any reference to the subject. Therefore, we conclude 
that there is no precedent where the results of double surgical 
treatment in patients with this disease are analyzed in our country.

The hypothesis is that the dual approach (ALPA Anterior-Lateral-
Transpsoas-Approach [22] + posterior) has better radiographic, 
clinical, and functional results than a posterior approach in the 
treatment of adult degenerative scoliosis. This study was done 
to compare the clinical, radiographic, and functional results 
between patients who underwent double approach vs. patients 
who underwent posterior approach in the treatment of adult 
degenerative scoliosis. The specific objectives were to describe 
the distribution and demographic profile of patients with adult 
degenerative scoliosis managed in the spine surgery service of our 

institution, to establish the functional status and pain perception in 
the two groups of patients before, after, and two years after surgery. 
Using the SF-36, Roland-Morris scales, the Oswestry disability 
index, and the Visual Analog Scale, analyze the measurements of 
pelvic parameters preoperatively, postoperatively, and at the end of 
follow-up in both groups, compare the correction values of scoliosis 
and lordosis deformity in the two groups of patients, and contrast 
the immediate and mediate transoperative and postoperative 
complications of the patients in both groups.

Materials and Method
It is a prospective study, longitudinal and deliberate intervention, 

controlled comparative, by direct assignment unblinded before-
and-after panel study with two-year follow-up.

In patients with a diagnosis of adult degenerative scoliosis, 
with ICD 10 diagnoses of scoliosis, degenerative scoliosis, and 
adult degenerative scoliosis (the database was obtained from the 
National Rehabilitation Institute (INR) technological development 
department), who were treated by conservative management for 
three months, and subsequently in the INR spine surgery service, 
by surgical management, posterior approach and double approach, 
with BMI less than 30, without immune diseases. The included 
patients were assigned treatment according to the algorithm 
shown in Figure 1.

Figure 1: The process of patient selection through the clinical session is shown. Description of intervention maneuvers 
and analysis of results.
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The posterior approach consisted of positioning the patient 
in the prone position, incising the skin in the midline. The 
posterior bony elements (spinous processes, laminae, pedicles, 
and transverse processes) are dissected subperiosteally at the 
levels to be treated. Once exposed, decompression of the roots, 
osteotomies, transforaminal inter somatic fixation for recovery of 
the space between the vertebral bodies, and/or posterior fixation 
with transpedicular screws and rods can be performed, depending 
on the objective to be achieved with the surgery. Finally, a drain is 
placed, and the fascia, subcutaneous cellular tissue, and skin are 
sutured.

To perform the combined ALPA (Antero Lateral transPsoas 
Approach) plus posterior approach, the patient is placed in right 
lateral decubitus. A lateral oblique approach is performed. Below 
the skin and abdominal fasciae are the external and internal oblique 
muscles and the transverse abdominis muscle, which are bluntly 
dissected. The transverse fascia is the deepest layer before reaching 
the retroperitoneum. Digital dissection is performed through this 
space until the psoas is visualized. The contents of the abdomen 
and retroperitoneum are protected with an abdominal retractor. 
The psoas is incised and under fluoroscopic control, the disc to be 
treated is marked with a needle. The psoas is dissected, and access 
is gained through it. Lateral resection of the annulus fibrosus 
is performed and partial discectomy is performed, the inferior 
platform of the superior vertebra and the superior platform of the 
inferior vertebra are prepared using dilators, shavers, curettes, and 
gouges. The contralateral annulus fibrosus is released with a Cobb 
elevator, avoiding reaching the contralateral psoas.

Subsequently, boxes are placed in the inter somatic spaces 
where balance is to be restored. The muscles, fascia, and skin are 
sutured. After this, either in the same surgical time or in a second 
intervention, a posterior approach is performed, as previously 
described for decompression and fixation of the treated levels. 

Clinical and demographic data are described with summary 
measures, (mean and median) for quantitative data and dispersion 
(standard deviation, maxima, and minima). The kappa coefficient 
was used to measure interobserver agreement.

The normality of the data was analyzed with the Shapiro-Wilk 
test. Kruskal-Wallis was applied to compare quantitative variables 
between groups. Pearson’s χ2 test was used to compare qualitative 
variables.

The SPSS V21 statistical package was used, and a significant 
difference was considered with an α=0.05. Sixty-four patients 
with adult degenerative scoliosis, operated from 1995 to 2015, by 
4 different surgeons were analyzed. However, 5 patients died, 15 
refused to participate in the research, 1 patient presented idiopathic 
scoliosis. Therefore, 43 patients met the inclusion criteria, 30 
women (69.76%) and 13 men (30.23%), with an age of 43-78 years 
(mean 63.2 years) and with curves with magnitude from 10 to 42°, 
(mean 22.45°). 35 underwent a posterior approach, while 8 were 
treated with a double approach (ALPA + posterior), the groups 
being homogeneous (p=0.291). The posterior approach group was 

composed of 25 women and 10 men, while the combined approach 
group was composed of 5 women and 3 men. The mean age was 
64.4 years (46-75) and 62.0 years (43-78) for the posterior and 
combined approach, respectively (p=0.551). The mean body mass 
index in the first group was 25.98 (18-30), in the second group 27.7 
(26-29.4) (p=0.101) (Table 1).

Table 1: Demographic variables in both surgical 
approaches.

Demographic Parameters

Posterior Approach Double Approach p

GENDER
N:35 N:8

0.291
(M 25: H 10) (M 5: H 3)

AGE
64.4 62

0.551
(46-5) (43-78)

BMI
25.98 27.7

0.101
(28-30) (26-29.4)

Results
It was found that the mean preoperative low back pain, measured 

according to VAS, in the group treated with a single approach was 
7.62 (1-10), while the pain in the extremities was 6.55 (0-10). 
Postoperatively, low back pain for this group decreased to 2.34 (0-
9) and at 2 years it was 3.37 (0-9), while pain in the extremities 
decreased postoperatively to 2.72 (0-7) and at 2 years it was 3.44 
(0-8). In the double approach group, the mean preoperative pain 
was 7.42 (6-8) and 6.28 (2-9) for low back pain and radicular pain, 
respectively. Postoperatively the VAS for low back pain decreased 
to 1.0 (0-3) and at 2 years was 2.85 (0-6), while the VAS reported 
for radicular pain postoperatively was 2.28 (0-7) and at 2 years 
was 2.71 (0-7). The difference in terms of improvement in low back 
pain and radicular pain, between the two groups, postoperatively 
and at 2 years, was not statistically significant. (p=0.118, p=0.613), 
(p=0.591, p=0.495). 

Regarding the Roland-Morris low back pain scale, the mean 
preoperative value for the group treated with posterior approach 
was 13.17 (0-22), and at 2 years postoperatively it was 9.75 (0-
22). In the group treated with the double approach this was 14.71 
(8-20) preoperatively and 7.28 (0-14) at 2 years. At 2 years after 
surgery, there was no statistical significance between the groups 
(p=0.356).

The mean Oswestry Disability Index in patients treated with 
a single approach was 54.27 (18-82), decreasing to 35.51 (2-82) 
at 2 years post-surgery. In those treated with a double approach 
the preoperative ODI was 49.71 (26-74); 2 years after surgery it 
was reported at 21.85(2-44). The improvement in ODI was not 
statistically significant (p=0.074) (Table 2).

Taking into consideration the SF-36 questionnaire, the items 
of physical and mental health (PCS and MCS) were analyzed 
separately. In the group treated with a single approach, the mean 
preoperative PCS and MCS were 19.41 (13.8-28.7) and 40.56 (25.9-
52.2) respectively. At 2 years a slight increase in their values was 
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found, 31.08(17.2-47) for PCS and 45.13(22.1-69.8) for MCS. On the 
other hand, in the dual approach group, preoperative PCS and MCS 
mean values were 22.7 (17.8-31.3) and 41.25(30.1-50.9). In the 
following 2 years, their values were 37.25(26-52.3) and 54.98(42.5-
65.4), respectively. There was no significant difference between 
the two approaches if we refer to the PCS (p=0.120); however, it is 
found that there is statistical significance in the postoperative MCS 
between the two groups (p=0.050).

Table 2: Comparison between clinical parameters 
referring to VAS and clinical scales in the preoperative, 
postoperative, and 2-year follow-up periods.

Preoperative Clinical Par Preoperative Clinical Parameters

Posterior 
Approach

Double 
Approach p

VAS (SPINE)
7.62

(1-10)

7.42

(1-10)
0.782

VAS (LEG)
(1-10)

(1-10)

6.28

(1-10)
0.823

SF-36

PSC
19.41

(13.8-28.7)

22.7

(17.8-31.3)
0.063

MCS
40.56

(25.9-52.2)

41.25

(30.1-50.9)
0.81

RM
13.17

(0-22)

14.71

(8-20)
0.585

ODI
54.27

(18-82)

49.71

(26-74)
0.516

Postoperative Clinical Parameters

Posterior Approach
Double 

Approach
p

VAS (SPINE) 2.34

(0-9)

1

(0-3)
0.118

VAS (LEG) 2.72

(0-7)

2.28

(0-7)
0.613

Clinical Parameters Two Years After Surgery

Posterior 
Approach

Double 
Approach p

VAS (SPINE)
3.37

(0-9)

2.85

(0-6)
0.591

VAS (LEG)
3.44

(0-8)

2.71

(0-7)
0.495

SF-36

PSC
31.08

(17.2-47)

37.25

(26-52.3)
0.12

MCS
45.13

(22.1-69.8)

54.98

(42.5-65.4)
0.05

RM
9.75

(0-22)

7.28

(0-14)
0.585

ODI
35.51

(2-82)

21.85

(2-44)
0.516

We found the preoperative curve magnitude in patients 
who underwent posterior approach to average 21.48° (10-42), 
which decreased postoperatively to 13.27° (2-42), and at 2 years 
remained at 14.86° (0-46). Meanwhile, in patients treated with 
ALPA + posterior, the average magnitude of the curve was 23.42° 
(10-36), which improved to 9.28° (2-20) and slightly increased at 2 
years to 10.71° (2-19). The improvement in curve magnitude was 
not significant postoperatively (p=0.317), nor at 2-year follow-up 
(p=.329), between groups.

In the individuals in whom the posterior approach was 
performed, the average preoperative lumbar lordosis was 43.2° 
(10-74). Postoperatively it was 39.00° (5-69), and at 2 years 
of follow-up 40.2° (0-79). In those who underwent the double 
approach, the mean preoperative lumbar lordosis was 46.14° (28-
71), while postoperatively and at 2 years after surgery, it was 43.0° 
(28-61) and 44.71° (15-63), respectively. There was no statistical 
significance in the correction of lumbar lordosis between the two 
approaches postoperatively (p=0.531), or at 2 years postoperatively 
(p=0.543).

Analyzing the pelvic parameters in both groups, posterior and 
ALPA + posterior; we found that the pelvic incidence in the first 
group had an average of 48.58° (25-74) preoperatively, remained 
at 49.82° (23-79) postoperatively, and increased at 2 years after 
surgery to 51.51° (30-86). In the second group, the preoperative 
average was 49.42° (32-65), 48.71° (35-59) and at 2 years it was 
50.0° (40-60). The pelvic angle in the first group had a mean of 
20.03° (5-44) preoperatively, after surgery it was 23.06° (1-46), 
remaining at 2 years at 23.0° (2-46). In the combined approach 
the preoperative mean in this parameter was 21.28° (11-37), after 
surgery it was 18.71° (11-28) and during the 2-year follow-up, it 
was 19.14° (9-34). Finally, the sacral slope before surgery, for the 
first group, was on average 29.44° (3-52), postoperatively 27.68° 
(3-49), and 2 years after surgery 29.34° (7-49). Meanwhile, in 
the second group the preoperative sacral slope averaged 37.7° 
(15-72), postoperatively 37.28° (17-57), and 37.71° (15-64) in 
the subsequent 2 years. There was no evidence of significance 
between PI (p=0.862 and p=0.793), PT (p=0.241 and p=0.373), or 
SS (p=0.084 and p=0.102) postoperatively or at 2-year follow-up, 
among patients treated with the different approaches (Table 3).

The average time in which the posterior approach was 
performed was 4:03 hours (1:35-7:50). Compared to the time 
used for ALPA + posterior, which was 5:33 hours (2:50-9:20), we 
observed that there is a difference between the two, however, it is 
not statistically significant (p=0.068).

The anesthetic time in the single approach group averaged 
4:42 hours (2:00-9:00). In contrast, in the combined approach 
group it was 6:37 hours (3:45-9:50), the statistical difference being 
significant (p=0.023).

The mean bleeding rate of patients who underwent a single 
approach was 732ml (100-3900); whereas in patients treated with 
a double approach, it was 964ml (450-2020) (p=0.445).

3.07 days (2-6) was the average hospital stay for those treated 
with a single approach, an item that did not differ from the group 
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treated with a double approach, whose hospital stay was 3.0 days 
(2-5) (p=0.871) (Table 4).

Table 3: Comparison between radiographic parameters at 
preoperative, postoperative, and 2-year follow-up.

Preoperative Radiographic Parameters

Posterior 
Approach

Double 
Approach p

COBB
21.48

(10-42)

23.42

(10-36)
0.635

PI
48.58

(25-74)

49.42

(32-65)
0.87

PT
20.03

(5-44)

21.28

(11-37)
0.759

SS
29.44

(3-52)

37.71

(15-72)
0.179

LL
43.2

(10-74)

46.14

(28-71)
0.696

Postoperative Radiographic Parameters

Posterior 
Approach

Double 
Approach p

COBB
13.27

(2-42)

9.28

(2-20)
0.317

PI
49.82

(23-79)

48.71

(35-59)
0.862

PT
23.06

(1-46)

18.71

(11-28)
0.241

SS
27.68

(3-49)

37.28

(17-57)
0.84

LL
39

(5-69)

43

(28-61)
0.531

Clinical Parameters Two Years After Surgery

Posterior 
Approach

Double 
Approach p

COBB
14.86

(0-46)

10.71

(2-19)
0.329

PI
51.51

(30-86)

50

(40-60)
0.793

PT
23

(2-46)

19.14

(9-34)
0.373

SS
29.34

(7-49)

37.71

(15-64)
0.102

LL
40.2

-0.79

44.71

(15-63)
0.543

In the isolated posterior approach group, there were 8 
patients with lacerations of the dura mater (22.8%), which were 
repaired on the spot. One of the patients in this group developed 

a cerebrospinal fluid fistula (2.8%), which required reoperation 
to close the defect in the dura. 15 patients had excessive bleeding 
requiring transfusion (42.8%). 3 patients (8.5%) suffered an 
infection in the instrumentation, so the fixation material had to 
be removed, one of them during the first month after surgery, so 
it was managed with a bandage for 1 year until consolidation was 
achieved. In one of the patients who was treated with a posterior 
approach, the procedure was performed 2 surgical times, with a 
space of 5 months between one and the other. This was due to a 
layer hemorrhage during the first surgical time. The patient was 
transfused, discharged, and rescheduled for a second surgical 
time, to complete the instrumentation. 8 patients (22.8%) suffered 
radicular pain and numbness of the extremities.

Table 4: Comparison between surgical parameters and 
hospitalization time.

Surgical Parameters

Posterior Approach Double 
Approach p

Anesthetic Time
4:42

(2:00-9:00)

6:37

(3:45-9:50)
0.023

Surgical Time
4:03

(1:35-7:50)

5:33

(2:50-9:20)
0.068

Bleed
732

(100-3900)

964

(450-2020)
0.445

Hospital Stay
3.07

(2-6)

3

(2-5)
0.875

In contrast, in the group treated with a double approach, one 
patient presented a laceration of the dura mater (12.5%), which 
was repaired at the time. Seven patients (87.5%) presented 
excessive bleeding and required transfusion. There were no reports 
of infections among the dual approach group. One patient (12.5%) 
continued with radicular pain and numbness of the extremities.

Discussion
The mean age of presentation of degenerative scoliosis in our 

population is 63.2±9.6 years and the gender distribution is 69.7% 
in women and 30.23% in men. This is similar to that described by 
Anwar et al. [28] who reported age of 63.25±15.3 years and that 
70.3% were women, and Pérennou et al. [2] who reported a mean 
age of 62.1±12 years and that 72% were female, with a female-to-
male ratio of 2/1.

The perception of preoperative low back pain using VAS was 
7.62±1.76, decreasing to 2.34±2.1 postoperatively and 3.37±2.27 
at 2 years in the patients treated with a posterior approach and 
was 7.42±0.78 in the group treated with a combined approach, 
decreasing to 1±1.29 postoperatively and 2.85±2.84 at 2 years. In 
his study, Tormenti [25] documented a preoperative VAS of 9.5 and 
postoperative VAS of 4 in patients treated with a posterior approach 
versus 8.8 in preoperative VAS and 3.5 in postoperative VAS in the 
double approach, without finding a significant difference between 
the two groups, which is similar to our results. Something similar 
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was found by Hsieh et al. [16], in a retrospective study with 110 
patients, made a comparison between a posterior approach (54 
patients) and a double approach (ALIF + posterior) (56 patients, 
18 at one time and 38 at two surgical times). They established a 
mean preoperative VAS in the posterior approach of 9.0 and 2.3 2 
years after surgery; in the dual approach, the mean preoperative 
VAS was 8.2, decreasing to 2.1 at 2 years of follow-up. There was no 
statistical significance preoperatively (p=0.54) or postoperatively 
(p=0.23).

Regarding the perception of lower extremity pain, we found that 
preoperatively the VAS was 6.55±2.82, 2.72±1.88 postoperatively, 
and 2.63±2.01 at 2 years in patients treated with a posterior 
approach, while in those treated with a combined approach it was 
6.28±2.69 preoperatively, 2.28±2.62 postoperatively and 2.71±2.56 
at 2 years. In the study performed by Hsieh et al. [16], a mean 
preoperative VAS in the posterior approach was found to be 6.5. 
Two years after surgery the VAS was 0.5. In the combined approach 
the mean preoperative VAS was 5.5, improving to 0.9 at the end of 
follow-up. In our study, there was no statistical significance between 
groups pre-and postoperatively (p=0.45 and p=0.22, respectively). 
We found patients in whom lumbar pain was present without 
reporting any type of pain in the lower extremities, so we agree 
with what has been described in terms of degenerative scoliosis is 
not accompanied by stenosis in all cases [9]. 

Using the Roland-Morris scale for low back pain perception 
we found that in patients treated with a posterior approach 
preoperatively the score was 13.47±7.06 and at 2 years 9.75±6.24, 
while in patients treated with a combined approach it was 
14.71±4.07 preoperatively and 7.28±6.42. We did not find any 
report on the use of the Roland-Morris scale comparing the 
posterior approach vs. the double approach; however, Faldini [29] 
conducted a retrospective study, where he analyzed 81 patients 
with degenerative scoliosis, with an average age of 61 years (range 
44-73) undergoing a posterior approach and compared the results 
of a short fusion (<3 levels) (57 patients) vs a long fusion (≥ 4 
levels) (24 patients), and finds in these patients a score on this 
preoperative scale of 15 points (range 12-19) in the short fusion 
group and 16 points (range 13-21) in patients undergoing long 
fusion, decreasing to 4 points (range 2-5) in both groups, at the last 
follow-up (2-5 years postoperatively); which exceeds that reported 
for our two groups.

The Oswestry Disability Scale (ODI) in patients treated 
with a posterior approach was 54.27±16.65 and 35.51±18.23 
preoperatively and at 2 years, respectively, with a difference of 
18.76 between the two figures. The combined approach group 
was 49.71±15.8 preoperatively and 22.42±15.25 at 2 years, with a 
difference of 27.29. Similar to this, Hsieh et al16 found reported in 
their study a preoperative ODI in the posterior approach group of 
29.1, with improvement to 6.2 at 2-year follow-up, with a difference 
of 22.9. The ODI in the double approach was 28.8, at 2 years after 
surgery it was 6.4, with a difference of 22.4. There was no significant 
difference in the ODI between groups. Our study differs from 
that reported by Good & Lenke [30], who is a retrospective study 

compared 24 patients treated with posterior approach versus 24 
patients treated with double approach (anterior + posterior) and 
with a follow-up at 2 years. In this study, the pre-surgical ODI 
in patients who underwent the posterior approach was 32.4, 
decreasing to 19.7 at 2 years, with a difference in the mean of 13.7 
(p=0.002). On the other hand, in patients who underwent double 
approach, we found a pre-surgical ODI of 33.7, which at 2 years was 
21.1, with a change of 12.5 (p=0.017). The comparison between one 
treatment and the other was not significant preoperatively (p=0.80) 
or postoperatively (p=0.70). It is worth mentioning that in this 
study the treated patients did not have degenerative scoliosis “de 
novo”, they were patients with idiopathic scoliosis, kyphoscoliosis, 
and congenital scoliosis, which progressed in adulthood. 

Table 5: Summary of complications between the two study 
groups.

Complications

Posterior 
Approach % Double 

Approach % Total %

Surgical Site 
Infection 3 8.5 3 6.9

Dura Laceration 8 22.8 1 12.5 9 20.9

CSF Fistula 1 2.8 2.3

Transfusion 15 42.8 7 87.5 22 51.1

Radicular Pain 8 22.8 1 12.5 9 20.9

Paresthesias 8 22.8 1 12.5 9 20.9

In our patients, we found that the SF-36 in the physical health 
item preoperatively and at 2 years in the postoperative approach 
group was 19.41±3.91 and 31.08±9.19 respectively, in patients 
with a combined approach it was 22.7±4.67 before surgery and at 
2 years 37.25±9.18. Regarding mental health, we found that in the 
posterior approach before surgery it was 40.56±6.6 and at 2 years 
it was 45.13±12.12. In the combined approach we reported that 
before surgery it was 41.25±7.25 and at 2 years it was 54.98±7.84. 
We found no studies reporting SF-36 in comparison between 
approaches. Zimmerman et al. [31] performed a prospective study 
with 35 patients, older than 40 years, with adult degenerative 
scoliosis, treated surgically and with a minimum follow-up of 
2 years, without previous surgeries. They did not make the 
comparison between approaches, but involved patients treated with 
only posterior approach (16 patients), anterior + posterior on the 
same day (5 patients), anterior + posterior in 2 stages (14 patients). 
They evaluated clinical outcomes using the SF-36 preoperatively 
and postoperatively, reporting mean preoperative PCS of 53.1±22.8 
and postoperative PCS of 75.6±27.1, with a mean improvement 
of 20.6±16.7. The mean preoperative MCS was 75.4±19.7 and the 
postoperative MCS was 81.3±23.8, with a mean increase of 3.1±9.1, 
which is not comparable with our results (Table 5).

The magnitude of the curve in the group treated with the 
posterior approach was 21.48±9.6°, with a correction at 2 years 
to 14.86±10.52°, giving a mean correction of 37.89% with this 
approach, while in the group treated with the combined approach 
the magnitude of the curve was 23.42±9.8°, with a correction at 
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the end of the follow-up to 10.71±6.7°, with a mean correction 
of 51.47%. This correction is below that mentioned by Tormenti 
[25] who reports a curvature correction in patients treated with a 
combined approach from a mean of 38.5° to a mean of 10°, with 
a mean percentage correction of 70.2%, and in patients treated 
with a posterior approach reports a curve correction from a 
mean of 19° preoperatively to 11° postoperatively, with a mean 
percentage correction of 44.7%. Our results do not compare with 
those of Hsieh et al16, who documented a curve correction of 
38.5° to 21.4° (44%) in patients treated with a posterior approach 
and a correction of 48.3° to 9.3° (78%) in patients with a double 
approach, with no significant preoperative difference (p=0.48), 
but with a significant postoperative difference (p=0.02) between 
both groups. Similarly, they contrast with the results of Pateder 
[26] who reports a scoliotic curve correction of 54% (mean 47.2° 
preoperatively to 25.5° postoperatively) with a posterior approach 
versus 46% (mean 54.9° preoperatively to 25.7° postoperatively) 
with a combined anterior + posterior approach. Good & Lenke [30] 
report a mean scoliotic curvature in patients with thoracolumbar/
lumbar curvature of 58° and 60°, in 2 groups treated with a posterior 
and a combined approach, achieving a correction of 55% and 43%, 
respectively, which was significant in their study (p=0.03). Khan27 
in a study of 14 patients treated with a double approach reports a 
correction of the curve with a mean of 46° preoperatively to 6° at 
the end of follow-up but does not make a comparison with other 
approaches.  

Lumbar lordosis and pelvic parameters were generally not 
affected by treatment in either group. LL in the posterior approach 
treated group was 43.2±17.95 preoperatively and at 2 years was 
40.20±17.84, while in the dual approach group preoperatively was 
46.14±16.25 and post 2 years it was 44.71±15.37. Tormenti [25] 
reports something similar, finding no changes in lumbar lordosis 
between patients submitted to a posterior approach and a double 
approach (LL 47.3±28.7° pre and post 40.4±2.8°, in the combined 
approach vs. 30±10.5° pre and post 37.7±3.5°, in the posterior 
approach), thus preserving the LL and its hypo- or hyperlordotic 
curves. The results of Hsieh16 record an LL correction of 6° to 15.8° 
in the posterior approach group and 3.1° to 35.7° in the double 
approach group, which leads us to believe that most or all patients 
have hypo- or hyperlordotic spines. The magnitude of the correction 
is statistically significant between groups (p=0.009). Pateder26 
reports a correction of lumbar lordosis in patients undergoing a 
posterior approach of 10.2° (27° pre to 37.2° post) and 8.5° (25.4° 
pre to 33.9° post) in the combined approach, which turns out not to 
be significant. In his study, Khan [27] reports an increase in lumbar 
lordosis in patients treated with a double approach, with a mean of 
35° preoperatively and a mean of 55° at the end of follow-up (mean 
21 months postoperative).

No studies were found where the pre and postoperative pelvic 
parameters were analyzed in comparisons of the results of surgical 
approaches in the treatment of adult scoliosis. Surgical times 
averaged 4:03±1:43 hours and the time from induction of anesthesia 
to patient recovery inside the operating room was 4:42±1:45 hours 

for the posterior approach, versus 5:33±2:28 hours of surgical time 
and 6:37±2:29 hours of anesthetic time for the double approach. 

Reported bleeding was 732.75±748.60ml for the posterior 
approach and 964.28±505.36ml for the combined approach. 
Hospital stay for the posterior approach was 3±0.99 days versus 
3±1 days for the dual approach.

The results of other studies [32,33], in this aspect, are twice 
as long as ours, for example, Good & Lenke [30] reported that 
the surgical time was 11.6 hours for the double approach group, 
while it was 6.9 hours for the posterior approach group, which was 
significant (p<0.0001). Estimated bleeding was 1330ml for the first 
group, versus 980ml for the second group, also being statistically 
significant (p=0.04). Hospital stay was 11.9 and 8.3 days for the 
combined and posterior approaches, respectively (p=0.03). Hsieh 
et al16 documented that the mean operative times were 172.5 
minutes for ALIF and 262.5 minutes for posterior instrumentation 
in the dual approach group, compared to 350.5 minutes for the 
posterior approach group. The mean estimated bleeding was 
250ml in the ALIF and 1650ml in the posterior instrumentation 
in the double approach group. In the posterior approach, the 
mean was 3250ml. Hospital stay was 16 days and 10 days for the 
combined and posterior approaches, respectively. Although it is 
not within the objectives of our study to analyze the number of 
instrumented levels, we can establish that the difference in surgical 
times, bleeding, and days of hospital stay is due to the extent of the 
instrumentations.

Complications in the surgical treatment of scoliosis are 
reported to be 20-40% [6,19]. In our study no major systemic 
complications such as myocardial infarction, ileus, pneumonia, 
deep vein thrombosis, pulmonary thromboembolism, urinary tract 
infections, mesenteric artery syndrome, or blindness were found. 
No surgical site infection was reported in patients treated with a 
double approach. The percentage of dura tears was 12.5%. The 
percentage of patients with persistent radicular pain was 12.5%, 
which is similar to the 12% reported by Ailon T [34], 12.5% by 
Tormenti [25], and 10.7% by Hsieh [16]. Among the complications 
in patients treated only with the posterior approach, 3 surgical site 
infections were found (8.5%), which is above the infection rate 
reported by Smith et al. [35], the rate is 3.5%; Tambe [10], who 
refers that the rate ranges from 3 to 5% [11] and Bradford [14], 
who argues that it ranges from 1 to 8%. The dura mater tears in this 
group were 22.8%, in agreement with the literature [4].

Conclusion
The ALPA + posterior approaches, compared to the posterior 

approach alone, have an advantage in reducing the magnitude of 
scoliosis and restoring sagittal balance. Both approaches were 
shown to be equally effective in terms of quality of life and pain 
perception. It was observed that the hospitalization time in the 
two approaches is similar. The limitations of this study are that 
the sample of patients treated with a dual approach is small. In 
addition, the number of levels involved in instrumentation is not 
taken into account in the analysis.
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