
 

SURGICAL CASE REPORTS | ISSN 2613-5965 
 

  

 

Available online at www.sciencerepository.org 

 

Science Repository 

 

 

 

 

*Correspondence to: Ippei Yamauchi, Department of Orthopaedics and Spine Surgery, Meijo Hospital, 1-3-1 sannomaru nakaku, Nagoya 460-0001 Japan; Tel: 

+90-4236-4011; E-mail: yaip0411@yahoo.co.jp 

Case Report 

The Clinical Significance of L5 Incidence in Patients with High Pelvic Incidence: A 

Case Report 

Ippei Yamauchi*, Noriaki Kawakami, Ryoji Tauchi, Toshiki Saito and Tetsuya Ohara 

Department of Orthopaedics and Spine Surgery, Meijo Hospital 

A R T I C L E I N F O 

Article history:  

Received: 8 June, 2019 

Accepted: 29 June, 2019 

Published: 6 July, 2019 

Keywords: 

pelvic incidence 

L5 incidence 

lower distribution index 

 
A B S T R A C T 

 

Introduction 

 

Pelvic parameters are recognized as one of the keys for evaluating 

whether patients have sagittal alignment or sagittal malalignment. 

Schwab et al. reported that a pelvic incidence (PI) minus lumbar lordosis 

(LL) of 10° or less was the ideal spinopelvic alignment for reducing 

postoperative pain and disability [1]. Furthermore, Schwab et al. 

analyzed sagittal malalignment of adult patients with spinal deformity 

and classified them into four types of curvature with three modifiers: PI-

LL, pelvic tilt, and coronal balance. These form the basis of the Scoliosis 

Research Society–Schwab (SRS-Schwab) adult spinal deformity 

classification [2]. This classification is now widely used to evaluate 

postoperative sagittal status in terms of postoperative junctional 

kyphosis, instrumentation failure, and quality of life. 

 

However, the SRS-Schwab classification cannot solve sagittal 

malalignment for all types of adult deformity, while some of patients 

exhibited excellent surgical outcome by making surgical strategy 

according to SRS-Shwab Classification [Glassman, others]. One 

limitation of the SRS-Schwab classification is its dependence on the 

formula “PI-LL.” The average PI in humans ranges from 45° to 55°, 

although some individuals may have extremely high (≥70°) or low 

(≤30°) PI without any subjective or objective symptoms [3]. Following 

the SRS-Schwab classification, a minimum LL of 70° is required in 

patients with 80° PI. However, it would not be acceptable that patients 

with extremely high PI be treated to produce extreme lumbar 

hyperlordosis. Thus, alternative concepts and approaches are required 

for treating patients with high PI. 

 

Bodin, et al. introduced a treatment method of changing the magnitude 

Objective: To present a case of sagittal malalignment with high pelvic incidence and its surgical 

management. 

Summary of Background Data: Though rare, patients with high pelvic incidence (PI) around 90° without 
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with high PI complaining of low back pain due to sagittal malalignment. 

 

                                                                                 © 2019 Ippei Yamauchi. Hosting by Science Repository.

   

© 2019 Ippei Yamauchi. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original author and source are credited. Hosting by Science Repository.  

http://dx.doi.org/10.31487/j.SCR.2019.04.01 

https://www.sciencerepository.org/surgical-case-reports
https://www.sciencerepository.org/
mailto:yaip0411@yahoo.co.jp


The Clinical Significance of L5 Incidence in Patients with High Pelvic Incidence: A Case Report            2 

 

of PI in each patient using sacral or pelvic osteotomy to adopt a “PI-

LL ≤ 10°” concept [4]. In other words, this approach puts patients with 

high PI closer to those with typical PI and thus makes it possible to treat 

them using standard concepts. However, this is a new approach. As only 

a small number of patients have been treated by pelvic osteotomy, it is 

too early to discuss its clinical outcome. On the other hand, L5 incidence 

(L5I) is another parameter often used for spondylolisthesis instead of PI. 

As high-grade spondylolisthesis is usually due to a dome-shaped S1 

plateau, which makes measuring of PI difficult, L5I is a useful indicator 

in surgical treatment. Furthermore, L5I may be applicable when 

considering surgical treatment of patients with high PI because high-

grade spondylolisthesis quite often has high PI. This case report presents 

the surgical effect of L4–S1 fusion with attention to L5I, not PI, for a 

patient with high PI. 

 

Case Overview 

 

A 14-year-old female visited our clinic after referral through a school 

screening program. She had slight scoliosis of 20° with hyperlordosis of 

the lumbar area. She also complained of back pain and gait disturbance. 

She had no abnormal medical history except for frequent episodes of 

enuresis until the age of 11. There was no family history of 

musculoskeletal-related disorders. 

 

I Physically examination at age 14 

 

The patient had a height of 138 cm and body weight of 33 kg. Her trunk–

limb proportion was reminiscent of limb shortening, and she kept a 

standing posture with her buttocks protruded posteriorly and bilateral 

knees and hips slightly flexed. Lumbar extension worsened low back 

pain without any radiation pain to the lower extremities. A straight leg 

raise test was bilaterally negative. She had no neurological deficits. 

Range of motion of bilateral hips and knees did not show any abnormal 

limitations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Preoperative plain radiographic images. The patient had 

scoliosis of 20° and sagittal malalignment showing longer lordotic 

segments with hyperlordosis of 104°. Note that the sacrum is angular 

shaped with extremely high PI (88°). 

II Radiographic evaluation 

 

An anteroposterior radiographic image in an erect position showed 20° 

scoliosis. Preoperative sagittal parameters are shown in (Table 1). A 

plain lateral radiographic image in an upright position showed severe 

hyperlordosis with longer segments of lordosis and the inflexion point 

of T9 (Figure 1). It also demonstrated an angular-shaped sacrum with 

sharp sacral tilt. Magnetic resonance imaging did not show any 

abnormalities (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:  Preoperative MRI. No abnormalities were detected in MRI, 

except hyperlordosis of lumbar segments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3:  Plain radiographic images taken 2 years postoperatively. 

Scoliosis was spontaneously corrected. Sagittal malalignment improved 

showing L5I of 64° and a decrease of lordotic segments with inflexion 

point at T11. The sagittal plain radiographic image showed straight hip 

and knee joints postoperatively, which had been slightly flexed in an 

upright position preoperatively. 

 

III Surgical Intervention 

 

To increase lordosis on distal lumbar segments on L4-S1 (equal to a 

decrease of L5I), we planned and performed two-staged correction and 

fusion from L4 to the sacrum. In the first operation, posterior lumber 

fusion was performed using pedicle screws. We tried to obtain maximum 
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lordosis between L4 and S1 as long as possible by posterior compression 

following Smith–Petersen osteotomy at L4/5 and L5/S. One week after 

the first surgery, anterior lumbar fusion was performed at L4/5 and 

L5/S1 with expandable interbody cages and morselized bone graft via a 

left pararectal approach. There were no intraoperative or postoperative 

complications in both surgeries. 

 

Table 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV Postoperative Course 

 

Postoperative immobilization was achieved using a Spica-brace for 

3 months. The patient gradually regained walking ability through a 

physical rehabilitation program with relief of low back pain. 

Postoperative sagittal parameters are shown in (Table 1). The inflexion 

point of sagittal curvature changed from T9 to T11. At two years 

postoperative, fusion was achieved through the radiography images and 

no loosening of cages and screws was detected (Figure 3). The patient 

reported no difficulty in walking and no back pain at the 2-year 

postoperative follow-up. 

 

Discussion 

 

Duval-Beaupère et al. reported that PI is consistent for each individual 

and is thus the key factor to determine LL for managing spinal balance 

[5]. The mean value of PI in adult humans is approximately 50°, although 

there are slight differences among races. Definitions of low PI and high 

PI have not been determined, however, values below 35° and above 85°, 

respectively are commonly used. Roussouly et al. proposed a 

classification by dividing sagittal alignment into four types according to 

the values of PI and SS with attention to the inflexion point, which is a 

transition segment from the thoracic kyphosis to LL [6]. They 

emphasized that it is of great importance to separate patients with low PI 

or high PI from those with normal PI when planning surgical treatment 

of adult spinal deformities. However, no consensus related to surgical 

strategy in patients with extremely low or high PI has been reached 

because of the relatively small number of such patients. Furthermore, it 

has not been determined how low PI and high PI affect long-term 

activities of daily living. Bodin et al. described two surgical approaches 

to decrease the magnitude of PI in patients with high PI: sacral osteotomy 

and pelvic osteotomy [4]. Both approaches are effective in theory; 

however, they may not be standard treatments because of difficulty in 

determining the ideal angle of osteotomy during surgery and stabilizing 

the osteotomized segments until solid bone union is achieved, even when 

using metal implants. 

 

Hresko et al. reported that the mean value of L5I in asymptomatic 

populations with high PI over 70° is 38.3 ± 7.0° [7]. Barrey et al. noted 

that 2/3 of LL is located in the lower lumbar segments between L4 and 

S1 [8]. In a recent study, Yilgor et al. proposed a Global Alignment and 

Proportion Score for the evaluation of surgical effect in patients with 

adult spinal deformities [9]. They adopted a Lordosis Distribution Index 

(LDI) by dividing the value of L4–S1 lordosis by L1–S1 lordosis, where 

50–80% is defined as the ideal index. In the present case, L5I was 

extremely high and LDI was quite low despite high lordosis of the longer 

lordosis segments. The surgical procedure we performed achieved LDI 

of 60% and 53% at postoperative periods of 3 months and 2 years, 

respectively. These LDI values are very close to the ideal value in normal 

populations. The surgical intervention achieved reduction of L5I without 

any surgical complications, in spite of slight loss of correction. As a 

result, lumbar and whole sagittal alignment in an erect position improved 

because of caudal movement of the inflexion point from T9 to T11, 

followed by an overall decrease in LL. However, LL did not reach 

normal values, and long-term follow-up is recommended. 

 

Conclusion 

 

We reported a case of high PI surgically treated by short fusion from L4 

to S1 to decrease L5I, instead of PI, and increase the LDI. This approach 

may be an alternative for treatment of patients with high PI complaining 

of sagittal malalignment and low back pain. 
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