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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Lumbar degenerative disease usually manifests in spine 

clinics. This study examines the spino-pelvic characteristics 
of lumbar degenerative disease patients as well as the clinical 
ramifications in the Indian population which help in early 
identification of sagittal spine anomalies.

Purpose: To study the spinopelvic parameters and correlate 
them with disability status in patients with degenerative lumbar 
diseases.

Methods and study design: This cross-sectional observational 
study focused on patients aged 40 to 60, diagnosed with 
degenerative lumbar spine diseases, seen at the Orthopedics 
Outpatient Department. Thorough history, clinical examination, 
and disability assessment were conducted using the modified 
Oswestery Disability Questionnaire (ODI). Radiological 
evaluation included measuring spinopelvic parameters—Pelvic 
Incidence (PI), Pelvic Tilt (PT), Sacral Slope (SS), and Lumbar 
Lordosis (LL)—correlated with disability. Disability status was 
determined through the Oswestry Low Back Pain Disability 
(ODI) Questionnaire.

Results: Among the study population, the difference in mean 
of Pelvic Tilt, Sacral slope, Lumbar lordosis, Pelvic incidence 
across disability status was not statistically significant. BMI 
and sacral slope showed positive correlation to sacral slope 
and negative correlation to Pelvic Tilt, Lumbar Lordosis, ODI. 
Conclusion: This study concluded there was no association 
between spinopelvic characteristics and level of disability in 
degenerative lumbar disease. Early detection of spinopelvic 
changes can aid in early intervention, slow down disease 
progression, and lessen impairment brought on by degenerative 
disc diseases.

Key words. Lumbar vertebrae, lumbar disc disease, 
physiotherapy.
Introduction.

In spine clinics, lumbar degenerative diseases are a common 
occurrence, encompassing various conditions like degenerative 
lumbar spondylolisthesis, lumbar spinal stenosis, and 
degenerative disc disease. Individuals affected often experience 
symptoms such as low back pain, difficulty walking, numbness, 
and tingling in the lower limbs, as well as difficulty maintaining 
continuous upright posture [1]. Some cases of lumbar 
degenerative diseases progress over time, leading to chronic 
pain and limitations in daily activities.

Recognizing the importance of comprehensive care for lumbar 

degenerative diseases, there is a growing emphasis on evaluating 
spinopelvic features. Spino-pelvic sagittal parameters consist 
of spinal and pelvic parameters. The Sagittal Vertical Axis 
(SVA) serves as a crucial measure of sagittal balance, while 
Thoracic Kyphosis (TK) and Lumbar Lordosis (LL) denote 
the spinal curvature angles. Pelvic Incidence (PI), a stable 
metric reflecting pelvic morphology throughout adulthood, is a 
key pelvic parameter. Sacral Slope (SS), influenced by pelvic 
position, determines the curvature of the lower lumbar spine, 
closely associated with LL. Pelvic Tilt (PT) indicates pelvic 
flexion or posterior tilt, influencing pelvic spatial orientation. 
When the pelvis flexes, PT decreases, while it increases with 
posterior pelvic tilt [2]. These pelvic orientations play a vital 
role in maintaining sagittal balance.

Understanding and assessing these spinopelvic parameters 
are essential for developing effective management strategies 
tailored to individual patients with lumbar degenerative 
diseases [3]. By comprehensively evaluating spinal and pelvic 
characteristics, clinicians can better understand and address 
the complex interplay between spinal alignment, pelvic 
morphology, and postural dynamics, thereby optimizing patient 
care and outcomes. Different pelvic parameters are present in 
patients with degenerative lumbar diseases (DLD). Finding 
the risk factors for the onset of degenerative lumbar illnesses 
and determining the severity of clinical symptoms may both 
be aided by investigating the pelvic parameters. Spinopelvic 
radiographic measurements are essential tools for assessing 
spine alignment.

Spino-pelvic sagittal parameters’s normal values differ 
substantially from person to person. Sagittal parameters in the 
elderly differ from those in young people due to degenerative 
deformities. To restore the sagital balance and improve the 
effectiveness of treatment, the sagital spine alignment must 
be properly corrected. Therefore, early detection of any 
abnormalities in the parameters of the sagittal spine aids in better 
treatment outcomes and may even be utilised as a prognostic 
indication. In this study, the spino-pelvic parameters of patients 
with lumbar degenerative illness are examined, along with the 
clinical implications in the Indian population.
Materials and Methods.

This cross-sectional observational study was conducted 
in the Orthopedics department of a tertiary care hospital in 
Pondicherry, after the approval of ethical committee over a 
period of one and half years (January 2021 -June 2022). Patients 
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with degenerative lumbar spine diseases were assessed clinically 
and radiologically. A study by Qiang et al. [4] was used to 
calculate sample size and it was calculated to be 65 patients. 
Patients presenting to the Orthopedics Outpatient Department 
with symptomatic low back ache with or without leg pain and 
diagnosed to have a degenerative lumbar spine disease who are 
in the age group of 40 to 60 years were included. Patients who 
have undergone any previous spine surgery, those with spinal 
disease due to trauma or tumour and patients with limb length 
discrepancy were excluded.

All the patients satisfying the study criteria underwent a 
thorough history taking and clinical examination and disability 
assessment with the help of modified Oswestery disability 
questionnaire (ODI). The patient was subjected to radiological 
evaluation of the lumbosacral spine with hip joint lateral view 
with the patient in erect identical posture.

The Figure 1 shows the Positioning of the patient for taking 
X ray LS spine lateral. The radiographic procedures required 
for the treatment of the patient, namely, pinopelvic parameters 
namely Pelvic incidence (PI), Pelvic tilt (PT), Sacral Slope 
(SS) and Lumbar lordosis(LL)are measured, documented, and 
correlated. The Pelvic Incidence (PI) represents the algebraic 
sum of the Sacral Slope (SS) and the Pelvic tilt (PT): PI = SS + 
PT were measured from each radiograph.

Figure 1. Positioning of the patient for taking X ray LS spine lateral.

Figure 2 shows the Plain radiograph LS spine lateral of a 
43-year-old female with diagnosis of L3-L4 Degenerative 
spondylolisthesis. Disability status was assessed using Oswestry 
Low Back Pain Disability (ODI) Questionnaire and data was 

analysed using Statistical Package for the Social Sciences 
(SPSS) Software Version 22. Descriptive status, mean, SD 
were repeated for necessary outcome variables. t-Test were 
performed to check whether there is significant difference in 
pelvic parameters among patients with degenerative lumbar 
diseases. The values obtained were compared with standardized 
values for Indian population and correlated.

Figure 2. Plain radiograph LS spine lateral of a 43-year-old 
female with diagnosis of L3-L4 Degenerative spondylolisthesis with 
parameters measured Lumbar Lordosis - 44.8 degrees, Sacral slope - 
33.6 degrees, Pelvic tilt - 19.5 degrees, Pelvic incidence - 61.4 degrees, 
ODI - 46% Severe disability).

Results.
A meticulous examination of the data ensued, employing 

the elegant measures of mean and standard deviation for 
quantitative variables, while categorical variables were 
adorned with the regal garments of frequency and proportion. 
To embellish the presentation further, the data was adorned 
with a tapestry of visual delights, including bar diagrams, pie 
diagrams, and box plots, each offering a unique perspective on 
the data's intricate patterns. Delving deeper into the fabric of the 
data, the association between categorical explanatory variables 
and quantitative outcomes was meticulously scrutinized. The 
illustrious ANOVA method was invoked to bestow upon us 
insights into statistical significance, allowing us to discern 
the subtle nuances within our data. For correlation between 
two continuous variables, we turned to the venerable Pearson 
correlation, an elegant ballet of numbers that reveals the 
intricate interplay between our variables. With reverence, we 
interpreted correlation values, assigning them to categories of 
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weak, moderate, strong, or very strong, each telling a tale of 
the data's underlying structure. Negative signs whispered tales 
of opposing forces, while positive signs heralded harmonious 
positive alliances between variables. We judged the P-value, 
for a value less than 0.05 signaled a proclamation of statistical 
significance.

In data analysis, the venerable SPSS software, in its majestic 
version 22, served as our trusted conductor, guiding us through 
the pathways of statistical inquiry with precision. Among the 
study population, the mean age was 49.41 ± 6.03 with a female 
preponderance of 56.2%. The mean height of patients in our 
study population was 159.95 ± 9.84, the mean weight was 65.86 
± 10.99 and the mean BMI was 25.7 ± 3.08.

In our study on 65 patients, the mean Pelvic Tilt was 14.79 ± 
8.36.  the mean Sacral Slope was 31.9 ± 8.15, the mean Lumbar 
Lordosis was 33.52 ± 13.45 and the mean Pelvic Incidence was 
46.6 ± 9.48.

Among the study population with Disability Status, 33.85% of 
them were Severe, 61.54% of them were Moderate, 3.08% of 
them were Crippled. The table 1 shows the Comparison of mean 
of parameter across disability status.

The difference in mean of Pelvic Tilt, Sacral slope, Lumbar 
lordosis, Pelvic incidence across disability status was not 
statistically significant. (p value >0.05). There was no correlation 
found between BMI Vs Sacral slope and correlation found 
between BMI Vs Pelvic Tilt, Lumbar Lordosis, ODI. There 
was no correlation found between ODI Vs Pelvic Tilt, Pelvic 
Incidence, Sacral Slope, Lumbar Lordosis. The mean Oswestry 
Disability Index score in our study was 0.44 ± 0.14.
Discussion.

The significance of spino-pelvic parameters in musculoskeletal 
disorders remains a topic of intrigue, with clinical implications 
underscored by numerous publications linking Pelvic Incidence 
(PI) to degenerative disc diseases. Duval-Beaupe`re et al. [5] 
elucidated the pivotal role of pelvic parameters in describing 
pelvic position relative to the sacrum, prompting spinal 
adaptations reflected in Lumbar Lordosis (LL), which increases 
as Sacral Slope (SS) rises to maintain trunk balance upright. 
Understanding factors contributing to suboptimal health status 
is imperative for informed clinical decision-making. Studies on 
adult spinal deformity patients have highlighted spinopelvic 
malalignment's correlation with diminished patient-reported 
health status, guiding surgical planning. However, Gao et al.'s 
retrospective study suggested a weak association between 
sagittal radiographic parameters and pretreatment health-related 
quality of life (HRQOL) in Degenerative lumbar scoliosis 
patients. Fu et al.'s multicenter prospective analysis revealed 
age-specific variations in radiological parameters' correlation 
with pain and disability, emphasizing differing tolerances to 

sagittal malalignment across age groups. In elderly patients, 
sagittal malalignment drove pain and disability, while scoliosis 
magnitude correlated with these factors in younger adults with 
adult spinal deformity [6-9]. In our study, among the study 
population, the mean age was 49.41 ± 6.03 years. Among the 
study population, 56.25% of them were female, 43.75% of them 
were male. The mean Pelvic Tilt was 14.79 ± 8.36, the mean 
Sacral Slope was 31.9 ± 8.15, the mean Lumbar Lordosis was 
33.52 ± 13.45, the mean Pelvic Incidence was 46.6 ± 9.48. and 
the mean ODI was 0.44 ± 0.14 in our study. These values were 
statistically significant and was similar to the normal values of 
the spinopelvic parameter as mentioned by Singh Et al in his 
study [10].

We also noted a negative correlation between BMI and sacral 
slope and there was positive correlation found between BMI and 
pelvic tilt, lumbar lordosis and ODI. This result was consistent 
with a study conducted by Se´bastien Schuller et al. [11].

In the current investigation, no discernible correlation was 
observed between Oswestry Disability Index (ODI) scores and 
pelvic tilt, pelvic incidence, sacral slope, and lumbar lordosis. 
The multifaceted nature of degenerative lumbar diseases entails 
various factors influencing clinical symptoms, with considerable 
heterogeneity observed among patients experiencing low back 
pain. Variables such as age, gender, occupation, and individual 
pain perception exert notable influences on symptomatology. Our 
study underscores the pivotal role of spinal-pelvic parameters, 
including their ratios, in shaping the clinical presentation of 
severe degenerative lumbar diseases. While previous research 
has highlighted the association between pelvic and spinal 
morphologies and degenerative disc diseases, our findings 
diverge as we found no significant correlation between disability 
index and pelvic parameters. This outcome aligns with the study 
conducted by Zhengguang Wang et al., where lumbar lordosis 
correlated with pelvic tilt, but no correlation was evident 
between sacral slope and pelvic incidence. Notably, their study's 
larger sample size and multicentric nature may contribute to this 
discrepancy, as prior correlation assessments between pelvic 
parameters and disability status in degenerative spinal diseases 
were not undertaken in the South Indian population.

Similarly, Sayf S. A. Faraj et al. discovered statistically 
significant correlations between pelvic parameters and ODI, 
alongside sagittal radiographic parameters, yet no significant 
correlations were observed with health-related quality of life 
(HRQOL). This finding echoes recent studies focusing on 
adult spinal deformity patients, indicating a limited association 
between HRQOL scores and spinopelvic parameters.

In the context of degenerative lumbar scoliosis, which presents 
distinct pathophysiological features, a parallel association 
with pelvic parameters akin to our study's findings was 
noted. Chapman et al.'s evaluation of symptomatic De Novo 

Parameter Between Groups P Value
Minimal Moderate Severe Crippled

PELVIC TILT 12.1 ± 0.001 15.28 ± 8.22 14.72 ± 8.97 6.80 ± 1.55 0.568
SACRAL SLOPE 34.90 ± 0.001 30.30 ±8.24 34.78 ± 7.48 30.55 ±11.24 0.216
LUMBAR LORDOSIS 22.00 ± 0.001 32.58 ±14.03 35.86 ± 12.7 32.100 ±13.85 0.664
PELVIC INCIDENCE 47.00 ± 0.001 45.38 ± 9.68 49.62 ± 8.44 37.400 ± 12.86 0.188

Table 1. Comparison of mean of parameter across disability status (N=65).
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Degenerative Lumbar Scoliosis (DNDLS) similarly revealed 
a very weak overall association between HRQOL scores and 
spinopelvic parameters, consistent with our study's outcomes. 
These collective findings underscore the intricate interplay 
between spinal-pelvic parameters and clinical symptomatology, 
highlighting the importance of comprehensive assessments in 
understanding and managing degenerative lumbar diseases. 
There is no correlation in our study maybe because of the small 
sample size and single centric study conducted by us; correlation 
of pelvic parameters and disability status in degenerative 
lumbar diseases has not been done much and need further study 
to arrive at a final conclusion [12-14].
Conclusion.

Degenerative disc diseases can develop due to malalignment in 
spinopelvic parameters .This can be identified at the earliest and 
lifestyle modifications can be done to prevent the accelerated 
disease progression.

1. In the current study, which was carried out by us to determine 
the relationship between spinopelvic parameters and level of 
disability in degenerative lumbar disease, we discovered that 
neither factor was correlated.

2. Early detection of spinopelvic changes can aid in early 
intervention, slow down disease progression, and lessen 
impairment brought on by degenerative disc diseases.
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