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Abstract

Introduction: Surgical correction of adolescent idiopathic scoliosis (AIS) using the facetectomy technique
with the utilization of segmental pedicle screws aims to achieve correction of coronal and sagittal
imbalances and preserve normal neurological function. In this study, we aimed to certify the effectiveness of
the facetectomy technique in the correction of AIS by analyzing technique outcomes.

Methods: This is a retrospective, single-center study. From January 2018 to March 2022, a total of 51
patients with AIS who underwent inferior facetectomy with segmental pedicle screw constructs at the Royal
Rehabilitation Center were reviewed. Radiological parameters including the major curve Cobb angle, and
global coronal balance were evaluated preoperatively, postoperatively, and at the final follow-up. Surgical
parameters and complications were also reported.

Results: The mean major curve Cobb angle was 59.5 + 4.9° preoperatively, 13.6 * 2.7° postoperatively, and
14.5 = 2.6° at the final follow-up, with correction rates of 77.2% and 75.7%, respectively. The mean global
coronal balance was 2.7 + 1.1 cm preoperatively, 1.7 £ 0.73 cm postoperatively, and 1.4 £ 0.55 cm at the final
follow-up. Two cases of pleural injuries were reported intraoperatively. Postoperatively, two cases
experienced superficial wound infections, one experienced pulmonary embolism, and one patient had
revision surgery due to the loosening of a single screw. None of these complications lasted long.

Conclusions: When combined with posterior segmental pedicle screw constructs, inferior facetectomy can
provide an effective rate of correction in a reasonably safe manner.

Categories: Orthopedics
Keywords: global coronal balance, curve cobb angle, posterior fusion, pedicle screws, facetectomy, adolescent
idiopathic scoliosis

Introduction

The current literature reports an overall prevalence range between 0.47% and 5.2% for adolescent idiopathic
scoliosis (AIS) making it the most prevalent form of scoliosis [1,2]. The prevalence of AIS can vary based on
several factors such as gender, body mass index (BMI), familial history of scoliosis, and race or ethnicity [3-
6]. Compared to males, females were found to have a higher prevalence [5,7,8]. It was obvious that the
progression rate determined its eventual severity [9]. Untreated AIS might result in pulmonary dysfunction
in rare cases indeed. However, most commonly, untreated AIS might result in severe deformity in
adulthood, requiring deformity correction surgery. Pulmonary dysfunction most commonly occurs in the
neuromuscular type of scoliosis [10]. Recently, posterior spinal fusion with segmental pedicle screw
instrumentation has become the standard method for correcting and stabilizing the scoliotic curve [11-13].
In order to correct spinal abnormalities and restore flexibility, osteotomy is an essential procedure [14]. In
the context of AIS, Ponte osteotomy is a common procedure for accomplishing rectification of major
curvature [15-17]. Nonetheless, this technique potentially involves a higher risk of neural tissue injury and
blood loss [16,18]. In contrast, adequate correction of the main AIS curves, acceptable thoracic kyphosis, less
operative time, less blood loss, and less neural injury were reported in AIS patients treated with inferior
facetectomies and segmental pedicle screws compared to Ponte osteotomies [19,20].

The purpose of this study was to demonstrate the effectiveness of the facetectomy technique in the
correction of AIS by analyzing technique outcomes. We proposed that inferior facetectomies and segmental
pedicle screw constructions would provide sufficient main curve rectification and satisfactory surgical
results for AIS patients.

Materials And Methods
Study design and patients’ population

A retrospective study design was adopted to review patients’ files at the Royal Rehabilitation Center
database/Jordan, where the spinal deformity corrections were routinely performed. All patients older than 10
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years who suffered from AIS and were treated via the facetectomy technique from January 2018 to March
2022 were included in the study. Patients were classified according to Lenke et al., classification into one of
the six main types [21]. In addition, patients were classified according to their skeletal maturity via the Risser
classification system [22]. Patients were excluded if there was no six-month follow-up at least or if adequate
radiographs were not available. In addition, patients’ electronic medical files that do not include the
required data were excluded. Fifty-one patients met the inclusion criteria and were enrolled in the study.

Sampling technique

The patients’ data were gathered using a non-probability consecutive sampling method from those who
adhered to eligibility criteria within the specified study duration.

Surgical procedure

After the administration of general anesthesia and intubation, the patients were positioned prone with their
abdomens suspended. Electromyography (EMG) monitoring was utilized and a midline paraspinal posterior
incision was performed. The laminae, articular processes, and transverse processes were exposed after
dissecting the subperiosteal tissues. Pedicle screws were inserted under (EMG) monitoring and C-arm
imaging guidance into the chosen levels of fusion. To determine the fusion levels, shoulder balance was
assessed (if right shoulder higher we start at T4, if left shoulder higher we start at T2, if leveled we start at
T3) [21]. After placement of two screws in each level, we used EMG monitoring thresholds was utilized to
stimulate them directly. To execute an inferior facetectomy (concave and convex), an osteotome was used to
cut away a section of the inferior articular process from each individual vertebra in order to reveal the
superior articular process of the lumbar spine. Following that, rods made of cobalt chrome or titanium were
placed along the clips to progressively correct the scoliosis. Using local autograft and/or allograft bone, we
decorticated the superior articular processes, laminae, and transverse processes at each vertebral level to
facilitate a posterior fusion. Finally, a vancomycin powder wash was applied, and two drains were inserted
(Figure 1A-1E).

FIGURE 1: A 16-year-old male patient who underwent inferior
facetectomies with pedicle screws instrumentation from T3-L4 levels.
(A) preoperative posterior anterior (PA) x-rays, (B) immediate
postoperative PA x-rays, (C) immediate postoperative lateral view x-
rays, (D) follow-up after 12 months PA x-rays, and (E) follow-up after 12
months lateral view x-rays.

Data collection and outcome measures

Patient characteristics included age and gender. Furthermore, operation parameters and post-operative
parameters, including operation time, number of fused levels, instrumented levels, hospital length of stay
(LOS), and any in-hospital complications, were reviewed and recorded. The effectiveness of the facetectomy
technique was determined via analysis of the radiological parameters and post-operative complications.
Radiological parameters included the major curve Cobb angle and global coronal balance. The global coronal
parameter was measured as the distance between the C7 plumb line and the central sacral vertical line
(CSVL). Pseudoarthrosis radiographic assessment criteria were set by the loss of Cobb angle correction of
more than 10 degrees and/or instrumentation failure. All of these parameters were reviewed at three time
points: pre-operative, post-operative, and at the final follow-up after the operation.

Ethical consideration
All patients' data were handled with strict confidentiality, and the data were analyzed anonymously by

patient ID number. No contact was made with patients or their relatives. This study was approved by the
Ethics Review Board at Royal Medical Services under IRB number of 11-2022.

Sample size calculation
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To achieve the study power, Slovin's formula for cohort studies was adopted. The population size for those
who underwent facetectomy technique January 2018 to March 2022 was 59 patients. The Slovin’s formula
based on population size and margin of error of 5.0% The minimum required sample size was 51 patients:

n=N/(1+Ne?)
n=59/1+59*0.0025
n=59/1+0.147=51

where N is the population size, e is the margin of error, and n is the sample size.

Statistical analysis

The statistical analyses were conducted using SPSS Version 28.0 (IBM Corp., Armonk, NY). To present sample
characteristics, descriptive analysis in terms of mean, standard deviation, frequencies, and percentages were
utilized. To examine the differences between preoperative, postoperative, and final follow-up radiography
data, repeated-measures ANOVA (RM-ANOVA) was used. Moreover, the Mauchly's test of sphericity for
equality of variances was carried out, and the Shapiro-Wilk test for the normality assumption was used to
verify the normal distribution of scores across different points in time of the observation. However, both
assumptions were satisfied. P<0.05 was considered statistically significant.

Results

Fifty-one patients met the inclusion criteria of the study (Table 1); 36 females (70.6%) and 15 males (29.4%).
At the time of surgery, the mean age was 15.3 + 1.8 years (range, 12-18 years). The mean follow-up time was
14.4 months (range, 11-22 months). The mean Risser stage was 3.8 + 1.7. Main thoracic (type 1) was the most
frequent Lenke classification, presenting in 21 patients, followed by double major (type 3) in nine patients.

Patient demographics M £SD
Age at time of surgery, years 15.3+1.8
Risser stage 3.8+17
Gender N (%)
Male 15(29.4)
Female 36(70.6)

Lenke classifications, n (%)

1.Main thoracic 21 (41.2)
2.Double thoracic 5(9.8)
3.Double major 9(17.6)
4 Triple major 6(11.8)
5.Thoracolumber/lumber 6(11.8)
6.Thoracolumber/lumber with main thoracic 4(7.8)

TABLE 1: Summary of patients’ demographics and (n=51)

M: Mean, SD: Standard deviation, N: Number of cases, %: Percentage

The mean operative time was 5.2 £ 0.73 hours (range, 4-6.30 hours), with a mean number of fused levels of
11.3 2.4 (range, 6-15 levels). Regarding the postoperation LOS in the hospital, the mean was 6.1 * 2.1 days
(range, 4-14 days) including the day of surgery. All patients were discharged from the operating room with
two surgical drains. The average postoperative blood loss was 480 + 280.3 mL (range, 100-1,230 mL) (Table
2).
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Operative data MiSD
Operative time, hours 52+0.73
Fused levels 11.3+24
Postoperation hospital stay, days 6.1+2.1
Postoperation blood loss, mL 480 + 280.3

TABLE 2: Summary of patients’ operative data (n=51)

M: Mean, SD: Standard deviation

Regarding intra-operative complications, two patients experienced pleural injury, which was treated by the
thoracic surgeon during surgery via stitches; one of them developed pneumothorax, and the other one
developed hemothorax (chest tubes drainage was inserted for both of them during surgery). Two patients
developed superficial surgical site infections following surgery, which were treated with appropriate
dressings and antibiotics. One patient developed a pulmonary embolism and was admitted to the intensive
care unit on postoperative day. The patient was treated with warfarin treatment for three months and
followed by a pulmonary physician. Two patients required revision surgery, one of whom experienced loss of
signal during surgery and the other of whom required the replacement of one of the pedicle screws. No other
patients had any additional serious complications, such as neurological deficiency. No pseudoarthrosis cases
were reported after surgery (Table 3).

Intra-operative complications N (%)
Pleural injury 2(3.92)
Loss of signal and aborted operation 1(1.96)

Post-operative complications

1.Superficial wound infections 2(3.92)
2.Pulmonary embolism 1(1.96)
3.Repeated surgery 2(3.92)

TABLE 3: Summary of intra-operative and postoperative complications

N: Number of cases, %: Percentage

The mean preoperative major curve Cobb angles were 59.5 * 4.9 degrees. The mean of the major curve Cobb
angle was 13.6 + 2.7 degrees postoperatively and 14.5 * 2.6 degrees at final follow-up, for which the
correction rate was 77.2% and 75.7%, respectively. Postoperatively, there was a significant improvement in
the major curves of Cobb angle (P<0.001). The mean global coronal balance was 2.7 = 1.1 cm preoperatively,
1.7 £0.73 cm postoperatively, and 1.4 = 0.55 cm at the final follow-up. The global coronal balance improved
significantly postoperatively and at the final follow-up (P<0.001) (Table 4).
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Pre-op Post-op Final follow-up
Radiologic parameters P-value 1* P-value 2*
Mean+SD Mean+SD Mean+SD
Major curve Cobb angle, ° 59.5+49 13.6+27 <.001 145126 <.001
Global coronal balance, cm 2711 1.7+£0.73 <.001 1.4 +£0.55 <.001

TABLE 4: Preoperative, postoperative, and final follow-up of radiologic measurements

P-value 1: compared between pre-op and post-op
P-value 2: compared between post-op and final follow-up

*Bonferroni adjustment was taken into consideration for pairwise comparisons

Discussion

AIS is a complicated, three-dimensional (3D) deformity of the spine and rib cage [23,24] characterized by a
lateral curvature of the spine in the coronal plane that is greater than 10 degrees [25]. Treatment strategies,
either conservative or surgical, aim to achieve correction of the scoliotic curve and prevent further

progression. However, the degree of scoliosis plays a critical role in determining the treatment approach [26].

Conservative treatment is recommended for patients with a Cobb angle of fewer than 50 degrees. Otherwise,
surgical treatment is recommended for patients with curves measuring greater than 50 degrees [27]. In
literature, the majority of patients with Risser stage zero are still growing with progressive curves between
20 and 45 degrees and may have their curves arrested with a well-designed and adapted brace giving a 50%
correction [28]. In the presented study, all patients had Cobb angles greater than 50 degrees. As a result,
surgical treatment was decided. Hibbs [29] pioneered the surgical method, and since then, other
modifications to the technique have been proposed, such as posterior [30] and anterior spinal fusion [31]
followed by the development of segmental hook instrumentation, segmental pedicle screw constructions,
and hybrid constructs [32].

Posterior segmental pedicle screw instrumentation and fusion is one of the most common surgical
techniques utilized for scoliosis correction in AIS patients due to a lower complication rate [33,34]. As a
result, SDRRT is mostly commonly performed. In this technique, two rods were connected to the heads of
screws to facilitate rotation and correction of scoliosis [35-37]. Postoperative thoracic kyphosis might also be
affected by the curvature of the implant rods. Sagittal alignment depends on the rod's original form. It is
nonetheless well known that rods that have been pre-bent by surgeons before implantation have a tendency
to straighten out after implantation [38,39]. Spinal sagittal alignment and clinical success may be affected by
the “spring-back” impact of implant rod deformation after surgery.

Facetectomy is a technique utilized to facilitate bone fusion and make spinal deformities flexible. In the
current study, facetectomy with a segmental pedicle screw was utilized instead of a Ponte osteotomy for the
correction of scoliosis. Ponte osteotomies carry a risk of neural tissue injury and blood loss [16,18]. In our
case series, the mean major curve Cobb angle of AIS patients was 59.5° and improved post-operatively to
13.6° and 14.5° at the final follow-up, with a correction rate of 77.2% and 75.7%, respectively. Compared to
previous studies [15,20], our study achieved a higher correction rate than Samdani et al.'s study (67%) [15]
and a lower correction rate than Halanski and Cassidy's study (83%) [20]. Our results provide some support
for the hypothesis that inferior facetectomies in conjunction with segmental pedicle screw constructions
may effectively correct coronal deformities.

During deformity correction with inferior facetectomies, it is crucial to properly position pedicle screws.
Pedicle screws experience more biomechanical stress during corrective manipulation when compared to
Ponte osteotomies because inferior facetectomies do not give as much of a posterior release. In our study, all
pedicle screws were placed under C-arm fluoroscopic guidance.

Postoperatively, the global coronal balance was 1.7 cm, and at the end of follow-up, it was 1.4 cm. These
findings show that the spine's balance has been restored to an acceptable degree. Similar results were also
reported in the Elnady et al.'s study [40].

This is consistent with a normal thoracic kyphosis and lumbar lordosis range and demonstrates the ability of
all pedicle screws in combination with facetectomy using the posterior technique to preserve normal sagittal
alignment [19,41]. In our practice, we addressed both the sagittal and coronal components of kyphosis in the
thoracic spine.
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Due to the serious risks involved with AIS surgery, including prolonged operational time, heavy blood loss,
and catastrophic consequences such as spinal cord injury, patient safety must take precedence over
deformity correction. The mean operational time in our study was 5.2 hours, which lies within the range
reported in previous studies of 4.61 to 5.35 hours [15,17]. Intraoperative blood loss could not be assessed due
to the unavailability of the required data in patient medical files. However, the mean postoperative blood
loss was 480 mL. There were only a few complications in this series, with minimal duration, with the
exception of one patient who had a pulmonary embolism and was treated with warfarin for three months
until recovery. The prevalence of postoperative superficial surgical wound infection was minimal with two
patients (3.92%) showing proximal wound disintegration. The wounds were successfully healed on antibiotic
treatment with no surgical debridement required and wound cultures were negative for both cases. Our
findings were aligned with Smith et al. who reported the rate of infection after spine surgery as 2.1% in a
total of 108,419 cases [42]. After surgery, all AIS patients were neurologically evaluated, and no neurological
deficits were detected post-operatively or at the final follow-up.

In terms of implant-related complications, the loosening of a single screw necessitated revision surgery for
an AIS patient. Implant dislodgment has been reported to be responsible for between 0.64% and 1.37% of
complications in AIS spinal surgeries [43]. In terms of pulmonary complications, two patients had pleural
injuries that were treated during surgery, and chest tubes were placed. One patient suffered from a
hemothorax, while the other suffered from a pneumothorax. The duration for the chest tube was seven days
for both patients. The amount of drainage was 650 mL for pneumothorax patients and 800 mL for
hemothorax patients. In the Liang et al.'s report, 24 cases of hemothorax were found in the 3,325 AIS
patients who underwent spinal deformity correction surgery [44].

However, there are a few limitations to this study. Because of the absence of a comparable control group, we
were unable to compare the effectiveness of facetectomies to other procedures, such as Ponte osteotomies.
Hence, previous studies presented heterogeneous data about the effectiveness of the aforementioned
procedures [15,20]. Furthermore, our study was retrospective, had a small sample size, and some variables,
such as BMI and blood loss during surgery, were not included in the study due to their unavailability in the
patient's medical file. However, given that the average follow-up period was 14.4 months, we are satisfied
that this time frame was adequate to answer the questions addressed by the current study. In spite of these
limitations, we are convinced that the results of our investigation will provide valuable insight into the
limited literature on this method.

Conclusions

For patients with AIS and poor flexibility, the facetectomy procedure, combined with posterior segmental
pedicle screw constructs, can provide an effective rate of correction of the main curve Cobb angle, coronal,
and sagittal plane alignments. The technique was relatively safe, but it is essential that surgeons who treat
AIS patients be familiar with the nature and treatment of potential complications.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Amjad Al Rashdan, Faris Ababneh, Zaid Althunaibat

Drafting of the manuscript: Amjad Al Rashdan, Faris Ababneh, Faisal Al Taimeh, Zaid Althunaibat
Supervision: Amjad Al Rashdan, Monther Alessa, Faisal Al Taimeh, Zaid Althunaibat

Acquisition, analysis, or interpretation of data: Monther Alessa, Faisal Al Taimeh, Zaid Althunaibat

Critical review of the manuscript for important intellectual content: Monther Alessa

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Royal Medical Services
Ethical Committee issued approval 11-2022. Animal subjects: All authors have confirmed that this study
did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

2024 Al Rashdan et al. Cureus 16(3): €55768. DOI 10.7759/cureus.55768 6 of 8


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Konieczny MR, Senyurt H, Krauspe R: Epidemiology of adolescent idiopathic scoliosis. ] Child Orthop. 2013,
7:3-9. 10.1007/s11832-012-0457-4

Riseborough EJ, Wynne-Davies R: A genetic survey of idiopathic scoliosis in Boston, Massachusetts . ] Bone
Joint Surg Am. 1973, 55:974-82.

Ratahi ED, Crawford HA, Thompson JM, Barnes MJ: Ethnic variance in the epidemiology of scoliosis in New
Zealand. ] Pediatr Orthop. 2002, 22:784-7.

Luk KD, Lee CF, Cheung KM, et al.: Clinical effectiveness of school screening for adolescent idiopathic
scoliosis: a large population-based retrospective cohort study. Spine (Phila Pa 1976). 2010, 35:1607-14.
10.1097/BRS.0b013e3181c7cb8c

Suh SW, Modi HN, Yang JH, Hong JY: Idiopathic scoliosis in Korean schoolchildren: a prospective screening
study of over 1 million children. Eur Spine J. 2011, 20:1087-94. 10.1007/s00586-011-1695-8
Komang-Agung IS, Dwi-Purnomo SB, Susilowati A: Prevalence rate of adolescent idiopathic scoliosis:
results of school-based screening in Surabaya, Indonesia. Malays Orthop J. 2017, 11:17-22.
10.5704/M0O]J.1711.011

Daruwalla JS, Balasubramaniam P, Chay SO, Rajan U, Lee HP: Idiopathic scoliosis. Prevalence and ethnic
distribution in Singapore schoolchildren. ] Bone Joint Surg Br. 1985, 67:182-4. 10.1302/0301-
620X.67B2.3980521

Rogala EJ, Drummond DS, Gurr J: Scoliosis: incidence and natural history. A prospective epidemiological
study. ] Bone Joint Surg Am. 1978, 60:173-6.

Ylikoski M: Growth and progression of adolescent idiopathic scoliosis in girls. ] Pediatr Orthop B. 2005,
14:320-4.

Tsiligiannis T, Grivas T: Pulmonary function in children with idiopathic scoliosis . Scoliosis. 2012, 7:7.
10.1186/1748-7161-7-7

Yamagata T, Chataigner H, Longis PM, Takami T, Delecrin J: Posterior instrumented fusion surgery for adult
spinal deformity: correction rate and total balance. ] Craniovertebr Junction Spine. 2019, 10:100-7.
10.4103/jcvjs.JCV]S_42_19

Suk SI: Pedicle screw instrumentation for adolescent idiopathic scoliosis: the insertion technique, the fusion
levels and direct vertebral rotation. Clin Orthop Surg. 2011, 3:89-100. 10.4055/ci0s.2011.3.2.89

Yu CH, Chen PQ, Ma SC, Pan CH: Segmental correction of adolescent idiopathic scoliosis by all-screw
fixation method in adolescents and young adults. minimum 5 years follow-up with SF-36 questionnaire.
Scoliosis. 2012, 7:5. 10.1186/1748-7161-7-5

Hu WH, Wang Y: Osteotomy techniques for spinal deformity . Chin Med ] (Engl). 2016, 129:2639-41.
10.4103/0366-6999.192774

Samdani AF, Bennett JT, Singla AR, et al.: Do Ponte osteotomies enhance correction in adolescent idiopathic
scoliosis? An analysis of 191 Lenke 1A and 1B curves. Spine Deform. 2015, 3:483-8.
10.1016/j.jspd.2015.03.002

FengJ, Zhou ], Huang M, Xia P, Liu W: Clinical and radiological outcomes of the multilevel Ponte osteotomy
with posterior selective segmental pedicle screw constructs to treat adolescent thoracic idiopathic scoliosis.
] Orthop Surg Res. 2018, 13:305. 10.1186/s13018-018-1001-0

Shah SA, Dhawale AA, Oda JE, Yorgova P, Neiss GI, Holmes L Jr, Gabos PG: Ponte osteotomies with pedicle
screw instrumentation in the treatment of adolescent idiopathic scoliosis. Spine Deform. 2013, 1:196-204.
10.1016/j.jspd.2013.03.002

Hyun SJ, Kim Y], Rhim SC: Spinal pedicle subtraction osteotomy for fixed sagittal imbalance patients. World
] Clin Cases. 2013, 1:242-8. 10.12998/wjcc.v1.i8.242

Yoshihara H, Penny GS, Kaur H, Shah NV, Paulino CB: Are inferior facetectomies adequate and suitable for
surgical treatment of adolescent idiopathic scoliosis?. Medicine (Baltimore). 2019, 98:e18048.
10.1097/MD.0000000000018048

Halanski MA, Cassidy JA: Do multilevel Ponte osteotomies in thoracic idiopathic scoliosis surgery improve
curve correction and restore thoracic kyphosis?. ] Spinal Disord Tech. 2013, 26:252-5.
10.1097/BSD.0b013e318241e3cf

Lenke L, Betz R, Harms ], et al.: Adolescent idiopathic scoliosis: a new classification to determine extent of
spinal arthrodesis. ] Bone Joint Surg Am. 2001, 83:1169-81.

Risser JC: The Iliac apophysis; an invaluable sign in the management of scoliosis . Clin Orthop. 1958,
11:111-9.

He C, Wong MS: Spinal flexibility assessment on the patients with adolescent idiopathic scoliosis (AIS): a
literature review. Spine (Phila Pa 1976). 2018, 43:E250-8. 10.1097/BRS.0000000000002276

Altaf F, Gibson A, Dannawi Z, Noordeen H: Adolescent idiopathic scoliosis. BM]. 2013, 346:f2508.
10.1136/bmj.f2508

Cheng JC, Castelein RM, Chu WC, et al.: Adolescent idiopathic scoliosis. Nat Rev Dis Primers. 2015, 1:15030.
10.1038/nrdp.2015.30

Asher MA, Burton DC: Adolescent idiopathic scoliosis: natural history and long term treatment effects .
Scoliosis. 2006, 1:2. 10.1186/1748-7161-1-2

Cobb angle measurement and treatment guidelines. (2024). Accessed: March 6, 2024: https://www.spine-
health.com/conditions/scoliosis/cobb-angle-measurement-and-treatment-guidelines.

Kaelin AJ: Adolescent idiopathic scoliosis: indications for bracing and conservative treatments . Ann Transl
Med. 2020, 8:28. 10.21037/atm.2019.09.69

Hibbs RA: An operation for progressive spinal deformities: a preliminary report of three cases from the
service of the orthopaedic hospital. 1911. Clin Orthop Relat Res. 2007, 460:17-20.
10.1097/BLO.0b013e3180686b30

Harrington PR: Treatment of scoliosis: correction and internal fixation by spine instrumentation . JBJS.
1962, 44:591-634.

Dwyer A, Schafer MF: Anterior approach to scoliosis: results of treatment in fifty-one cases . ] Bone Joint

2024 Al Rashdan et al. Cureus 16(3): €55768. DOI 10.7759/cureus.55768

70f8


https://dx.doi.org/10.1007/s11832-012-0457-4
https://dx.doi.org/10.1007/s11832-012-0457-4
https://journals.lww.com/jbjsjournal/abstract/1973/55050/a_genetic_survey_of_idiopathic_scoliosis_in.6.aspx
https://journals.lww.com/pedorthopaedics/abstract/2002/11000/ethnic_variance_in_the_epidemiology_of_scoliosis.18.aspx
https://dx.doi.org/10.1097/BRS.0b013e3181c7cb8c
https://dx.doi.org/10.1097/BRS.0b013e3181c7cb8c
https://dx.doi.org/10.1007/s00586-011-1695-8
https://dx.doi.org/10.1007/s00586-011-1695-8
https://dx.doi.org/10.5704/MOJ.1711.011
https://dx.doi.org/10.5704/MOJ.1711.011
https://dx.doi.org/10.1302/0301-620X.67B2.3980521
https://dx.doi.org/10.1302/0301-620X.67B2.3980521
https://journals.lww.com/jbjsjournal/abstract/1978/60020/scoliosis__incidence_and_natural_history__a.5.aspx
https://journals.lww.com/jpo-b/abstract/2005/09000/growth_and_progression_of_adolescent_idiopathic.2.aspx
https://dx.doi.org/10.1186/1748-7161-7-7
https://dx.doi.org/10.1186/1748-7161-7-7
https://dx.doi.org/10.4103/jcvjs.JCVJS_42_19
https://dx.doi.org/10.4103/jcvjs.JCVJS_42_19
https://dx.doi.org/10.4055/cios.2011.3.2.89
https://dx.doi.org/10.4055/cios.2011.3.2.89
https://dx.doi.org/10.1186/1748-7161-7-5
https://dx.doi.org/10.1186/1748-7161-7-5
https://dx.doi.org/10.4103/0366-6999.192774
https://dx.doi.org/10.4103/0366-6999.192774
https://dx.doi.org/10.1016/j.jspd.2015.03.002
https://dx.doi.org/10.1016/j.jspd.2015.03.002
https://dx.doi.org/10.1186/s13018-018-1001-0
https://dx.doi.org/10.1186/s13018-018-1001-0
https://dx.doi.org/10.1016/j.jspd.2013.03.002
https://dx.doi.org/10.1016/j.jspd.2013.03.002
https://dx.doi.org/10.12998/wjcc.v1.i8.242
https://dx.doi.org/10.12998/wjcc.v1.i8.242
https://dx.doi.org/10.1097/MD.0000000000018048
https://dx.doi.org/10.1097/MD.0000000000018048
https://dx.doi.org/10.1097/BSD.0b013e318241e3cf
https://dx.doi.org/10.1097/BSD.0b013e318241e3cf
https://journals.lww.com/jbjsjournal/abstract/2001/08000/adolescent_idiopathic_scoliosis___a_new.6.aspx
https://journals.lww.com/clinorthop/Citation/1958/01110/The_Iliac_Apophysis__An_Invaluable_Sign_in_the.14.aspx
https://dx.doi.org/10.1097/BRS.0000000000002276
https://dx.doi.org/10.1097/BRS.0000000000002276
https://dx.doi.org/10.1136/bmj.f2508
https://dx.doi.org/10.1136/bmj.f2508
https://dx.doi.org/10.1038/nrdp.2015.30
https://dx.doi.org/10.1038/nrdp.2015.30
https://dx.doi.org/10.1186/1748-7161-1-2
https://dx.doi.org/10.1186/1748-7161-1-2
https://www.spine-health.com/conditions/scoliosis/cobb-angle-measurement-and-treatment-guidelines
https://www.spine-health.com/conditions/scoliosis/cobb-angle-measurement-and-treatment-guidelines
https://dx.doi.org/10.21037/atm.2019.09.69
https://dx.doi.org/10.21037/atm.2019.09.69
https://dx.doi.org/10.1097/BLO.0b013e3180686b30
https://dx.doi.org/10.1097/BLO.0b013e3180686b30
https://journals.lww.com/jbjsjournal/Abstract/1962/44040/Treatment_of_Scoliosis__Correction_and_Internal.1.aspx?platform=hootsuite
https://dx.doi.org/10.1302/0301-620X.56B2.218

Cureus

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Surg Br. 1974, 56:218-24. 10.1302/0301-620X.56B2.218

Maruyama T, Takeshita K: Surgery for idiopathic scoliosis: currently applied techniques . Clin Med Pediatr.
2009, 3:39-44. 10.4137/CMPed.S21

ChenL, SunZ,He],XuY,LiZ, Zou Q, Li B: Effectiveness and safety of surgical interventions for treating
adolescent idiopathic scoliosis: a Bayesian meta-analysis. BMC Musculoskelet Disord. 2020, 21:427.
10.1186/s12891-020-03233-1

Kim Y], Lenke LG, Kim J, Bridwell KH, Cho SK, Cheh G, Sides B: Comparative analysis of pedicle screw
versus hybrid instrumentation in posterior spinal fusion of adolescent idiopathic scoliosis. Spine (Phila Pa
1976). 2006, 31:291-8. 10.1097/01.brs.0000197865.20803.d4

Winter RB, Lovell WW, Moe JH: Excessive thoracic lordosis and loss of pulmonary function in patients with
idiopathic scoliosis. ] Bone Joint Surg Am. 1975, 57:972-7.

Sudo H, Ito M, Abe Y, et al.: Surgical treatment of Lenke 1 thoracic adolescent idiopathic scoliosis with
maintenance of kyphosis using the simultaneous double-rod rotation technique. Spine (Phila Pa 1976).
2014, 39:1163-9. 10.1097/BRS.0000000000000364

Ito M, Abumi K, Kotani Y, Takahata M, Sudo H, Hojo Y, Minami A: Simultaneous double-rod rotation
technique in posterior instrumentation surgery for correction of adolescent idiopathic scoliosis. ] Neurosurg
Spine. 2010, 12:293-300. 10.3171/2009.9.SPINE09377

Salmingo RA, Tadano S, Abe Y, Ito M: Influence of implant rod curvature on sagittal correction of scoliosis
deformity. Spine J. 2014, 14:1432-9. 10.1016/j.spinee.2013.08.042

Cidambi KR, Glaser DA, Bastrom TP, Nunn TN, Ono T, Newton PO: Postoperative changes in spinal rod
contour in adolescent idiopathic scoliosis: an in vivo deformation study. Spine (Phila Pa 1976). 2012,
37:1566-72. 10.1097/BRS.0b013e318252ccbe

Elnady B, El-Sharkawi MM, El-Meshtawy M, Adam FF, Said GZ: Posterior-only surgical correction of
adolescent idiopathic scoliosis: an Egyptian experience. SICOT J. 2017, 3:69. 10.1051/sicotj/2017057
Lowenstein JE, Matsumoto H, Vitale MG, et al.: Coronal and sagittal plane correction in adolescent
idiopathic scoliosis: a comparison between all pedicle screw versus hybrid thoracic hook lumbar screw
constructs. Spine (Phila Pa 1976). 2007, 32:448-52. 10.1097/01.brs.0000255030.78295.fd

Smith JS, Shaffrey CI, Sansur CA, et al.: Rates of infection after spine surgery based on 108,419 procedures: a
report from the Scoliosis Research Society Morbidity and Mortality Committee. Spine (Phila Pa 1976). 2011,
36:556-63. 10.1097/BRS.0b013e3181eadd41

Coe JD, Arlet V, Donaldson W, et al.: Complications in spinal fusion for adolescent idiopathic scoliosis in the
new millennium. A report of the Scoliosis Research Society Morbidity and Mortality Committee. Spine (Phila
Pa 1976). 2006, 31:345-9. 10.1097/01.brs.0000197188.76369.13

Liang W, Yu B, Wang Y, et al.: Pleural effusion in spinal deformity correction surgery- a report of 28 cases in
a single center. PLoS One. 2016, 11:e0154964. 10.1371/journal.pone.0154964

2024 Al Rashdan et al. Cureus 16(3): €55768. DOI 10.7759/cureus.55768

8of8


https://dx.doi.org/10.1302/0301-620X.56B2.218
https://dx.doi.org/10.4137/CMPed.S21
https://dx.doi.org/10.4137/CMPed.S21
https://dx.doi.org/10.1186/s12891-020-03233-1
https://dx.doi.org/10.1186/s12891-020-03233-1
https://dx.doi.org/10.1097/01.brs.0000197865.20803.d4
https://dx.doi.org/10.1097/01.brs.0000197865.20803.d4
https://journals.lww.com/jbjsjournal/abstract/1975/57070/excessive_thoracic_lordosis_and_loss_of_pulmonary.16.aspx
https://dx.doi.org/10.1097/BRS.0000000000000364
https://dx.doi.org/10.1097/BRS.0000000000000364
https://dx.doi.org/10.3171/2009.9.SPINE09377
https://dx.doi.org/10.3171/2009.9.SPINE09377
https://dx.doi.org/10.1016/j.spinee.2013.08.042
https://dx.doi.org/10.1016/j.spinee.2013.08.042
https://dx.doi.org/10.1097/BRS.0b013e318252ccbe
https://dx.doi.org/10.1097/BRS.0b013e318252ccbe
https://dx.doi.org/10.1051/sicotj/2017057
https://dx.doi.org/10.1051/sicotj/2017057
https://dx.doi.org/10.1097/01.brs.0000255030.78293.fd
https://dx.doi.org/10.1097/01.brs.0000255030.78293.fd
https://dx.doi.org/10.1097/BRS.0b013e3181eadd41
https://dx.doi.org/10.1097/BRS.0b013e3181eadd41
https://dx.doi.org/10.1097/01.brs.0000197188.76369.13
https://dx.doi.org/10.1097/01.brs.0000197188.76369.13
https://dx.doi.org/10.1371/journal.pone.0154964
https://dx.doi.org/10.1371/journal.pone.0154964

	Effectiveness of Facetectomy in Correction of Adolescent Idiopathic Scoliosis
	Abstract
	Introduction
	Materials And Methods
	Study design and patients’ population
	Sampling technique
	Surgical procedure
	FIGURE 1: A 16-year-old male patient who underwent inferior facetectomies with pedicle screws instrumentation from T3-L4 levels. (A) preoperative posterior anterior (PA) x-rays, (B) immediate postoperative PA x-rays, (C) immediate postoperative lateral view x-rays, (D) follow-up after 12 months PA x-rays, and (E) follow-up after 12 months lateral view x-rays.

	Data collection and outcome measures
	Ethical consideration
	Sample size calculation
	Statistical analysis

	Results
	TABLE 1: Summary of patients’ demographics and (n=51)
	TABLE 2: Summary of patients’ operative data (n=51)
	TABLE 3: Summary of intra-operative and postoperative complications
	TABLE 4: Preoperative, postoperative, and final follow-up of radiologic measurements

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


