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Abstract
Sagittal spinopelvic morphology has been implicated in the biomechanical environment
of the lumbar spine and may influence susceptibility to lumbar disc pathology. However,
data on the distribution of Roussouly morphotypes in patients with lumbar disc
herniation (LDH) remain limited.
Objective: To evaluate the distribution of sagittal spinopelvic morphotypes according to
the Roussouly classification in patients with LDH, to investigate their relationship with
herniation level, and to assess interobserver reliability of the classification.
Methods. This retrospective cross-sectional single-center study included 256 patients
with LDH. Age, sex, disc herniation level, pelvic incidence (PI), sacral slope (SS), and
pelvic tilt (PT) were recorded. Herniation levels were classified as L2-3, L3—4, L4-5, and
L5-51; L2-3 and L34 were additionally grouped as upper lumbar for comparative
analyses. Sagittal spinopelvic morphology was classified as Roussouly type 1, 2, 3, or 4
by two independent observers. Associations between Roussouly type and herniation
level were analyzed using chi-square tests, and spinopelvic parameters were compared
among morphotypes.
Results. The most common herniation level was L4-5 (54.3%), followed by L5-51 (32.4%).
The most frequent morphotype was type 3 (42.6%), followed by type 2 (37.9%), type 1
(13.7%), and type 4 (5.9%). No significant association was found between Roussouly type
and herniation level (p = 0.220). In contrast, PI and SS differed significantly among
Roussouly types (both p <0.001), whereas PT did not (p=0.341). Interobserver agreement
for Roussouly classification was excellent, with a Cohen’s kappa of 0.935 and a quadratic
weighted kappa of 0.967.
Conclusions. Sagittal spinopelvic morphotypes were not evenly distributed in patients
with LDH. Although type 3 was the most common morphotype, this likely reflects its
high prevalence in asymptomatic populations. The notable representation of type 1 and
especially type 2 morphotypes suggests that flatter sagittal profiles may represent a
potentially relevant morphologic pattern in LDH. No significant association was found
between morphotype and herniation level. The Roussouly classification demonstrated
excellent interobserver reliability in this cohort.

Keywords: lumbar disc herniation, Roussouly classification, sagittal spinopelvic
alignment, pelvic incidence, interobserver reliability.

Trauma & Ortho Kaz, 2026, 77 (2)

PARASSATKZ


https://orcid.org/0000-0002-7002-4118
https://orcid.org/0000-0002-0062-621X
mailto:dr.halil.gok@gmail.com
mailto:alimcanbaymurat@yahoo.com
mailto:alimcanbaymurat@yahoo.com
https://doi.org/10.52889/1684-9280-2026-77-2-jto044
https://doi.org/10.52889/1684-9280-2026-77-2-jto044

Trauma & Ortho Kaz, 2026, 77 (2)

1. Introduction

Lumbar disc herniation (LDH) is a common cause
of low back pain and radicular leg pain. Beyond disc
degeneration, sagittal spinopelvic morphology may
contribute to the development of lumbar disc pathology
by altering load distribution across the intervertebral
discs and posterior elements [1,2].

The Roussouly classification describes four
principal patterns of normal standing sagittal
lumbopelvic alignment and provides a biomechanical
framework for understanding morphologic variation
[3]. Subsequent studies have suggested that these
morphotypes may also reflect differential susceptibility
to degenerative spinal disorders [4,5].

Previous studies examining sagittal alignment and
lumbar disc degeneration have suggested that flatter or
hypolordotic profiles may be associated with less
favorable mechanical loading of the lumbar spine [6-8].
However, the relationship between Roussouly
morphotypes and lumbar disc pathology remains
incompletely defined. Some studies have reported
associations between specific morphotypes and

2. Materials and methods

Study Design and Patient Selection

This retrospective cross-sectional single-center
study was based on existing clinical and radiographic
records of patients who were recommended for surgery
for single-level lumbar disc herniation between 2015
and 2025. All data were obtained from a single center,
and patient identifiers were removed before analysis.
No direct patient contact, examination, or intervention
was performed during the study. Patients with
available demographic, radiographic, and spinopelvic
data were included. Cases with previous lumbar

degenerative patterns, whereas others have found
weaker or inconsistent relationships [8-10]. Data
specifically addressing Roussouly classification in
patients with LDH are limited. Chen et al. reported that
L5-5S1 herniation was more frequent in type 1 and type
2 morphotypes, whereas L4-L5 herniation was more
common in type 2 and type 3 morphotypes in young
patients with LDH [10]. Whether these findings apply
to broader LDH populations remains uncertain.

Interobserver reliability is also critical when
evaluating any imaging-based classification system [11,
12]. Accordingly, the present study aimed to determine
the distribution of Roussouly morphotypes in patients
with LDH, assess their relationship with herniation
level, and evaluate interobserver reliability. We
hypothesized that morphotype distribution would be
nonuniform and that specific Roussouly types would be
associated with specific herniation levels.

surgery, evident spinal deformity, spondylolisthesis,
multilevel complex pathology, or inadequate image
quality were excluded. A total of 256 patients were
included in the final analysis. For each patient, age, sex,
and disc herniation level were recorded. Disc herniation
levels were classified as 1L2-3, L3—4, 1L.4-5, and L5-S1.
Because of the relatively small number of cases at the
upper lumbar levels, L2-3 and L3—4 were additionally
grouped as the upper lumbar category for comparative
analyses. A flow diagram of patient selection is
presented in Figure 1.

Evaluated for Eligibility
(n=321)

Excluded (n=65):
+ Previous lumbar surgery
+ Evident spinal deformity
+ Spondylolisthesis
+ Multilevel complex
pathology
» Inadequate image quality

Final Cohort
(n=256)

Figure 1 - Flow diagram of patient selection
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Radiographic Evaluation

Spinopelvic evaluation was performed on
standing lateral radiographs obtained in a standardized
upright position. The following parameters were
measured for each patient according to standard
radiographic definitions: pelvic incidence (PI), sacral
slope (5S), and pelvic tilt (PT). Sagittal spinopelvic
morphology was then classified according to the
Roussouly classification as type 1, type 2, type 3, or type
4 based on overall sagittal profile and spinopelvic
parameters.

Roussouly classification was independently
assessed by two spine surgeons who were blinded to
each other's measurements. Each observer’s
classification was recorded separately for interobserver
agreement analysis. In cases of disagreement, the final

3. Results

A total of 256 patients were included in the study.
The baseline characteristics of the cohort and the
distribution of disc herniation levels are presented in
Table 1. Regarding herniation level, 139 patients (54.3%)
had L4-5 disc herniation, 83 (32.4%) had L5-S1

Roussouly type used for the main analyses was
determined by consensus after joint review of the
radiographs.

Statistical Analysis

Statistical analyses were performed using SPSS
version 25.0 (IBM Corp., Armonk, NY, USA).
Continuous variables were expressed as mean =*
standard deviation, and categorical variables as number
(percentage). Comparisons of continuous variables
among Roussouly types were performed using one-
way analysis of variance (ANOVA). Associations
between categorical variables were evaluated using the
chi-square test. Interobserver agreement for Roussouly
classification was assessed using Cohen’s kappa and
quadratic weighted kappa. A two-sided p value < 0.05
was considered statistically significant.

herniation, 23 (9.0%) had L3—4 herniation, and 11 (4.3%)
had L2-3 herniation. Because of the relatively small
number of cases at the upper lumbar levels, L2-3 and
L34 were combined into an upper lumbar group,
comprising 34 patients (13.3%).

Table 1 - Baseline characteristics of the study cohort and distribution of disc herniation levels

Variable Value
Total patients, n 256
Age, mean * SD 45.2+12.6
Female, n (%) 131 (51.2)
Male, n (%) 125 (48.8)
Pelvic incidence (PI), mean + SD 47.3£10.0
Sacral slope (SS), mean + SD 35.1+6.7
Pelvic tilt (PT), mean + SD 12.2+7.7
1.2-3, 1 (%) 11 (4.3)
L3-4, n (%) 23 (9.0)
L4-5,n (%) 139 (54.3)
L5-S1, n (%) 83 (32.4)
Upper lumbar (L2-3 + L3-4), n (%) 34 (13.3)

The distribution of Roussouly morphotypes is
shown in Table 2. The most common morphotype was

type 3 (n=109, 42.6%), followed by type 2 (n=97, 37.9%),
type 1 (n=35, 13.7%), and type 4 (n=15, 5.9%).

Table 2 - Distribution of Roussouly morphotypes

Roussouly type

n (%)

Type 1

35 (13.7)

Type 2

97 (37.9)

Type 3

109 (42.6)

Type 4

15 (5.9)
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The association between Roussouly type and disc
herniation level is presented in Table 3. No statistically
significant difference in morphotype distribution was

found among the upper lumbar, L4-5, and L5-5S1
groups (p=0.220).

Table 3 - Association between Roussouly type and disc herniation level

Roussouly morphotype Upper lumbar, n (%) L4-5, n (%) L5-S1, n (%)
Type 1 7 (20.0) 18 (51.4) 10 (28.6)
Type 2 17 (17.5) 55 (56.7) 25 (25.8)
Type 3 9(8.3) 58 (53.2) 42 (38.5)
Type 4 1(6.7) 8 (53.3) 6 (40.0)

Percentages are shown within each Roussouly type. The p value was determined using the chi-square test (p = 0.220)

Comparisons of age and spinopelvic parameters
according to Roussouly type are summarized in Table
4. There was no significant difference in age among the
Roussouly types (p=0.094). In contrast, both pelvic

significantly among the morphotypes (both p<0.001). In
general, lower PI and SS values were observed in type
1 and type 2, whereas higher values were found in type
3 and type 4. Pelvic tilt (PT) did not differ significantly

incidence (PI) and sacral slope (SS) differed among the groups (p=0.341)

Table 4 - Comparison of demographic and spinopelvic parameters according to Roussouly type

Variable Type 1 Type 2 Type 3 Type 4 p value
Age, mean + SD 42.5+109 45.8+11.3 46.3+13.7 38.9+143 p=0.094
Pelvic incidence (PI), mean + SD 41.1£7.1 418462 525493 60.149.9 p<0.001
Sacral slope (SS), mean + SD 28.7+5.0  30.6+x3.5 39.3x2.9 49.2+3.7 p<0.001
Pelvic tilt (PT), mean + SD 12.5+6.7 11.3#5.8 13.149.2  10.947.5 p=0.341

P values were calculated using one-way analysis of variance (ANOVA)

Interobserver agreement  for  Roussouly
classification is presented in Table 5. Agreement
between the two observers was excellent, with both

Cohen’s kappa and quadratic weighted
indicating a very high level of reproducibility

kappa

Table 5 - Interobserver agreement for Roussouly classification

Agreement measure Value Interpretation
Cohen’s kappa 0.935 Excellent agreement
Quadratic weighted kappa 0.967 Excellent agreement

Interobserver agreement was assessed using Cohen’s kappa and quadratic weighted kappa

4. Discussion

The present study demonstrated that sagittal
spinopelvic morphotypes were not evenly distributed
among patients with LDH, with Roussouly type 3 being
the most frequent subtype, followed by type 2. No
significant  association was observed between
Roussouly morphotype and herniation level, whereas
PI and SS differed significantly across morphotypes. In
addition, interobserver agreement for Roussouly
classification was excellent. Taken together, these
findings suggest that the Roussouly system is both
morphologically coherent and highly reproducible in
patients with LDH [3,11].

The predominance of type 3 in the present cohort
should not be overinterpreted as a disease-specific
pattern. In the original Roussouly description, type 3
was the most common sagittal profile in asymptomatic
individuals, and this distribution has been reproduced
in later normative studies, including a young Turkish
population [3,5,13]. Therefore, the high proportion of
type 3 in our series likely reflects, at least in part, its
baseline prevalence in the general population rather
than a specific association with disc herniation. From a
clinical and biomechanical perspective, the more
informative observation may be the substantial
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representation of type 1 and especially type 2
morphotypes.

This point is relevant because types 1 and 2 are
characterized by a flatter sagittal profile, lower SS, and
reduced lumbar lordosis, features that may alter load
transfer across the lumbar spine [3,4]. In our cohort,
these morphotypes were likewise associated with lower
PI and SS values, whereas progressively higher values
were observed in types 3 and 4. This internal
consistency supports the validity of the classification in
this patient group and suggests that flatter spinopelvic
profiles may constitute a more relevant morphologic
substrate for LDH than the simple predominance of
type 3 would imply.

This interpretation is broadly aligned with the
existing literature. Previous studies have shown that
spinopelvic alignment affects lumbar biomechanics and
may influence susceptibility to disc degeneration and
herniation [1,2,6,7]. Chen et al. further suggested that
different sagittal subtypes may exhibit distinct patterns
of lumbar disc degeneration according to age and level
[8], while Torrie et al. reported that lumbar spinal
subtype may influence degenerative disc changes in
young and middle-aged adults [9]. Collectively, these
studies support the biological plausibility of a
relationship between sagittal morphology and lumbar
disc pathology, particularly in flatter alignment
profiles.

Nevertheless, our findings do not support a clear
association between Roussouly type and the exact level
of disc herniation. This differs from the report by Chen
et al., who found that L5-S1 herniation was more
frequent in types 1 and 2, whereas L4-L5 herniation was
more common in types 2 and 3 in a younger LDH
population [10]. Importantly, our primary level-specific
hypothesis was not confirmed, as no significant
association was found between Roussouly type and
herniation level in the present cohort. Such
discrepancies may reflect differences in age, population
characteristics, case mix, or analytical strategy. More
importantly, they may indicate that sagittal
morphotype is more strongly related to general

5. Conclusions

In conclusion, sagittal spinopelvic morphotypes
were not homogeneously distributed among patients
with LDH. Although type 3 was the most common
morphotype, this finding likely reflects its known
predominance in asymptomatic populations. The
notable representation of type 1 and especially type 2
morphotypes, both associated with lower PI and SS,
suggests that flatter sagittal profiles may represent a
potentially relevant morphologic pattern in LDH. The

vulnerability to LDH than to the specific segment at
which herniation develops.

Another notable result was that PI and SS, but not
PT, differed significantly across morphotypes. This
finding is expected from a mechanistic standpoint. Pl is
a fixed morphologic parameter, and SS is closely linked
to sacral orientation and lumbar lordosis; accordingly,
both should vary across Roussouly subtypes if the
classification is functioning as intended [3-5]. By
contrast, PT is more sensitive to compensatory posture
and functional adaptation, which may reduce its
discriminatory value in a heterogeneous LDH cohort.
The absence of a PT difference in the present study
should therefore not be interpreted as contradictory to
the classification framework.

A further strength of this study is the excellent
interobserver reliability of Roussouly type assignment.
Reproducibility is a prerequisite for the scientific and
clinical utility of any imaging-based spinal classification
[11]. The very high kappa values observed in our cohort
indicate that the classification can be applied
consistently by independent observers in patients with
LDH, thereby strengthening confidence in the
identified morphologic patterns and supporting its use
in future clinical and research settings.

Several limitations should be considered. First, the
retrospective cross-sectional design limits causal
inference and introduces the possibility of selection
bias. Second, the study was conducted at a single center,
which may limit external generalizability. Third,
although the overall sample size was adequate, some
subgroups—particularly upper lumbar herniations and
type 4 morphology —were relatively small, which may
have reduced statistical power for subgroup
comparisons. In addition, because no asymptomatic
control group was included, the present study could not
determine whether specific morphotypes were
overrepresented relative to the general population.
Despite these limitations, the study has notable
strengths, including a relatively large LDH cohort,
systematic assessment of spinopelvic parameters,
independent morphotype classification, and formal
reliability analysis.

excellent interobserver reliability observed in this study
further supports the Roussouly classification as a
reproducible morphologic assessment tool in patients
with LDH.
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Tyiingeme

Carurrazagpr >XyasH-Xambac MOpdoA0rusaAckl 6e1 OMBIPTKACHIHBIH OMOMEXaHMKAABIK, OpTachlHAA MaHBI3ABI
pea aTKapaAbl >KoHe Oel AVCKIiCiHIH ITaToAOTMsAChHa OelliMaizikke ocep eTyi MyMKiH. /JereHMeH, Gea AMCKicCiHIH
kapsirsl (BAX) Oap nHaykacrapaa Pyccyanm mopdorunrepiniy Tapadysl Typaasl AepeKTep IeKTeyAi OOABII Kasla
Oepeai.

3eprreyaing Mmakcarsl: BAXK Gap naykacrapaa Pyccyam >xikreMeciHe coiiKec carMTTaAAbl >KYABIH-KamOac
MopoTumnTepiniyg TapaaysiH 6araaay, 0AapAblH SKapBIKTHH JeHreliiMeH OallaaHBICLIH 3epTTey >KoHe >KiKTeMeHiH
GaxplaayIIbLAap apachIHAAFBI CeHiMAiAiriH Oaraaay.

Ogicrepi. bya perpocnekTtnsTi, K0a4eHeH KuMaAabl, 6ip opTaabIKThH 3epTTeyre bAJK 6ap 256 Haykac KaThICTBI
JKacpl, >XbIHBICHI, AVICKI >KapBIFBIHBIH JeHrelti, ;kambac nHaexci/oypsoimst (K1), ceriskes enicriri (CE) sxone >xambac
enicriri (JKE) xepcetkimrepi Tipkeaai. JKapnoikToiH AeHreiiaepi L2-3, L3-4, L4-5 >xene L5-51 OGoasmin XikTeaai;
CaABICTBIPMaAbl Taajdy VIOiH >KOFap¥el Oea oMbIpTKadapsl L2-3 sxene L3—4 xocpiMmia aHbIKTaaAbl. Carmrraasni
Ky ABIH-)XaMbac cyiieriHig MOp¢0AOIMACHH eKi Tayeacis Oakblaaymsl Pyccyan Ooiipinma 1, 2, 3 Hemece 4 Tumrepi
peTiHge Xikteai. Pyccyam Tumi MeH >KapBIKTBIH AeHTrelli apacbhIHAarbl OalidaHbICTap XM-KBadpaT CHIHAFBI apKBLABI
TalaAaHABI, al XYABbH-)Kambac mapameTpaepi MOpPOTHUIITEp apachlHAa CaABICTBIPBLAABL.

Hormxeaepi. Ex kemn Tapaaran xapslk aeHreiti L4-5 (54,3%), cogan keitin L5-S1 (32,4%) Goaasl. En >xui
ke3geceTiH Mopdorut periage 3-mm tur (42,6%), cogan keitin 2-mi tun (37,9%), 1-mi tun (13,7%) >xoHe 4-m1i Tumn
(5,9%) ampikTaaabl. Pyccyam Tuii MeH >KapbIKTBIH AeHTelli apachlHja elKaHAall MaHbI3AbI OallaaHbIC TaObLAFaH JKOK,
(p =0,220). Kepicinme, JXI xxsne CE Pyccyan Tunrepi apacsiHga aliTapAbIKTali epekieaeHai (exeyi e p <0,001), aa
XKE epexmmeaenteai (p = 0,341). Pyccyam >xikremeci GoiipiHIa OakblaayIIbldap apachlHAAFbl KeaiciM eTe >KaKCh
60aap1: Kosn Karma koadpduimenti - 0,935, aa kBagpaTThik caamakraarad Karmra kosdpdunmenti 0,967 60451

Kopsiteinabl. Carmrraaabl >XyAblH-)KamOac MOpQOTUIITEPiHIH OMBIpTKaapaAblK AUCKiHIH >KapbIFBl Oap
HayKacTapAblH apacblHAa Tapalysl Oipkeaki emec. 3-11i TuIl eH Kell TapaafraH Mop¢orun O0oAraHbIMEH, OyA OHBIH
CUMIITOMCEI3 IOMyAslMsAAapda >KOFapbl TapaAyblH KepceTeai. Ocipece 1-mii >keHe 2-mi MOpQOTHUIITEPAiH
aliTapAbIKTail KepiHic Oepyi >Kaamak carmrraaibl MpodpuabiepAiH OMBIPTKaapaAblK AVMCKI >KapbIFBIHAA MaHBI3AbI
MOpP(POAOIMAABIK IaTTepH 0OAybI MYMKIH eKeHiH KepceTeai. MopdoTum meH >KapHKTBIH JeHIeli apacbiHAa
ellIKaHAall MaHBI3ABI OalfAaHbIC TaObLAFaH >KOK. Pyccyam >kikTemeci Oya KoropTaja OakblaaylIblaap apachbIHAAFBI
CeHIMAiAiKTiH >KOFaphbl eKeHiH KOpCeTTi.

Tyiiin ce3aep: 6ea guckiciHiy XXapbIFbl, Pyccyan xikTeMeci, caruTTaaasl >KyAbIH->KamM0Oac TericTeayi, kambac
MHAEKCi/OYPHIIIBI, MHTep-0aKblAayIIbl CeHiMAiAiri.

CarnrraabHbIe CIIMHOIIEAbBUKAaAbHbBIE MOp(l)OTI/Il'II)I PYCCYAI/I Y nnanmMeHTOoB C l"pr)Keﬁ
IIOAACHUYHOTIO AMCKa: PacnpeaeaeHI/Ie, YPOBEHD I'PBIXXN U Me)KHaGZlIOAaTEZIbCKaH
Haae’>XHOCTb
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Pe3some

CarurrazpHas CHOMHOIIEAbBUKaAbHas MOPQPOAOTUS UTIpaeT Ba’KHYIO poab B OMOMeXaHIJIEeCKOV cpege
MOSICHUYHOTO OTJAeAa IIO3BOHOYHIMKA M MOXKeT BAUATH Ha IIpeApaclioA0KeHHOCTD K IIaTOAOT UM ITOSICHUYHBIX AVMCKOB.
Ognako gaHHBIE O pacnpegedeHuu Mop¢orunos Pyccyam y mainmeHTOB ¢ rpbUKeit moscHudaHoro Awcka (I'TIA)
OCTaIOTCsl OTPaHNYEeHHBIMI.

Ileap mMccaeaoBaHMS: OLIEHUTH paclipejeieHNe CaruTTaAbHBIX CIIMHOIIEABBUKAABHBIX MOP(OTUIIOB COTAACHO
kaaccupukanun Pyccyanm y manmentos ¢ ITIJ, mccaeaosaTh mMX B3aIMOCBSI3h C YPOBHEM IPBIKM U OLIEHUTD
Me>kHa0.1104aTeAbCKYIO Hade>KHOCTh KAacCcu(pUKaIuiL.

Mertoabl. B aaHHOe peTpocCIIeKTMBHOe IIOIIepeYyHOe OAHOLIEHTPOBOe lCCAeJOBaHMe OBIAM BKAIOUEHBI 256
rnanuenTos ¢ ITIA. Beian 3aperucrpupoBaHsl BO3pacT, 101, YPOBEHb I'PBIKM AMCKa, Ta3oBblil mHAeKc/yroa (TU),
HakaoH Kpecria (HK) u rasossiit Hakaon (TH). Yposuu rpspku Opian kaaccuduimposanst Kak L2-3, L34, L4-5 u
L5-5S1; Aast cpaBHUTEeABHOTO aHaAM3a AOTIOAHUTEABHO OBIAU BbIJ€A€HBI BePXHEIIOSICHUIHBIE TT03BOHKM L2-3 1 L3-4.
CarutraspHas  COMHOIE/ABbBUKaAbHas ~ Mopdoaorus Oplaa KaaccupuuupoBaHa  ABYyMsI — HE3aBUCHMBIMU
HabaogaTeassmu Kak tn 1, 2, 3 manm 4 mo Pyccyan. Cessm Mesxay Turnom mo Pyccyam m ypoBHEM TIPBIKMU
aHAaAM3MPOBAAUCH C MCIIOAb30BaHMEM KpUTepMs XM-KBadpaT, a CIMHOIeAbBUKaAbHBIE IapaMeTphl CpaBHUBAAUCH
MeXay MOpdOTUIIaMIL.

PesyabraTel. Hanbozaee pacripocrpaneHHbsIM yposHeM rpboku 6614 L4-5 (54,3%), 3a koTopsIM caegosaa L5-S1
(32,4%). Hanbo1ee vactsiM MopdoTturiom 6s1a tut 3 (42,6%), 3a KoTopsIM caedoBaan Tutl 2 (37,9%), tun 1 (13,7%) u
tunt 4 (5,9%). 3naunMoIl CBA3M MeXAy TUIIOM 110 Pyccyam u yposHeM IphDXM OOHapy»KeHO He OnLao (p = 0,220).
Hanporus, TH n CH sHaunTeapHO pazamdaancs mexay tumammu Pyccyam (o6a p < 0,001), Toraa xak TH me
pasamyaacsa (p = 0,341). CoraacoBaHHOCTh MeXXAy HabaAOgaTeasMu IHIpu Kaaccudukanuu Pyccyam Osraa
rpesocxoaHoit, ¢ koadppuiinentom Karma Kosna 0,935 1 kBagpaTudHo-s3BereHHBM Koddduimenrom Karma 0,967.

BoiBoabl. CarurraapHble CIMHOIIEAbBUYKA/AbHEIE MOPQOTHUIIBI OBIAM HEpaBHOMEPHO paclpeleleHbl Y
ITAIJMEeHTOB C TPBIXKeN MEXKIIO3BOHOYHOTO AVcKa. XOTsI TuII 3 Ob11 Hanbo.ee pacpocTpaHEeHHBIM MOP(OTUIIOM, HTO,
BEepOATHO, OTpa’kaeT ero BBICOKYIO pPacIpOCTPaHEeHHOCTh B OeCCHMMITOMHEIX —IONMyASAIMAX. 3aMeTHOe
IpeACTaBUTEABCTBO MOpdoTuros tumna 1 u ocobeHHO Tuma 2 mpearoaaraer, 4To 0olee IAOCKUE CarUTTa/AbHbIE
npouau MOIYyT IpeACTaBAATb CODOI ITOTEHIMAABHO 3HAYMMBINT MOPQOAOIMUYECKMII IIaTTepH IIPU TPBIKe
ME>KIIO3BOHOYHOIO AMCKa. JHAYMMOI CBS3M MeXAy MOPQOTUIIOM I YPOBHEM TIPBIKM OOHapy>XeHO He OBLAO.
Kaaccnduxanms Pyccyan nmpogeMoHCTpupoBaza OTANYHYIO MeXXHab1104aTeAbCKYIO HaA€5KHOCTD B DTOV KOTOpTe.

KaioueBble caoBa: TIppDKa  MOJACHMYHOIO — AMCKa,  Kaaccupukamms — Pyccyam, — carmrraapHOe
CIMHOIIeAbBIKAAbHOEe BEIpaBHMBAHIE, Ta30BbII MHAEKC/yToa, MeXXHaba104aTeAbcKas Hage>KHOCTb.
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