Advances in Clinical Medicine IfifkE 2588, 2026, 16(3), 3515-3522 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1631158

Bt - R - WXTEAE: £EUHFEHES.
RN B S FARREEEE

Ak, & T
RUEERREE I RES AR, 20 R

WekE HiA: 20264F2H18H; FHHEM: 20264F3H11H; KA HiH: 20264F3H20H

HE

MNEEMATEKBALRHERE T HH . BREHXNEMRN 5T L EATS, MR T MREs - &
% - #8555 5 44K (Spine-Pelvis-Hip Complex, SPHC) . FEf£ 4% “ B4}/ T4 R 2 BHELE T, SPHC
MHREBESHE “B” M HE” FIRLME, SBORRRERA. SREERRZE U LEFRYREAR
ULAE. TR, “#f - BEEIE” NERFB SR BT BT SESFER: BFRABESH 0P
FREMEFMROL N LIS, BHSH(PT. SSF)ERIUALLRTS, L - AT B & Aies: RO R
PHEIL R R M H (I THAN ) DR i SR e R . N TEMREL . BREMEERR RO RS 2B
M FRE - B AEE” BE, ffilewinnek “RAEX” HRHY, WESHARNKZENT. &C “T
BDE-RB EFE DR AR A~ REZX L ~F AR EAELR, MESPHCRESHBR, £
RALRAB -G . P4 B (Stefl/Phan/Vigdorchik) & 45 & #F5 (J0CSI), I8 455 BB /E M R E L :
PAuh Sz 5 MR Mifr i BALASS/APT, #5453 RUVesE HinAAL i, ERTEAWENL/ARAR . SR/
BAKFARITFFRAL, ATE “TheettZeX” HEE T LMLt EHE.

XK ia
B - B - BXWEER, FHEND, SXTREAR, 8B - FHEeE 2BKTER

The Spine-Pelvis-Hip Complex:
Biomechanical Coupling, Pathologic
Interactions, and the Evolution of
Surgical Strategies

Anli Zhou, Ning Lu

Department of Orthopedics, The Second Affiliated Hospital of Kunming Medical University, Kunming Yunnan

Received: February 18, 2026; accepted: March 11, 2026; published: March 20, 2026

NESIH: AR, &7 AR E-UOTE A B G WS TR KA. RRE SR,
2026, 16(3): 3515-3522. DOI: 10.12677/acm.2026.1631158


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1631158
https://doi.org/10.12677/acm.2026.1631158
https://www.hanspub.org/

Abstract

Human bipedalism creates an inseparable anatomic and functional linkage among the spine, pelvis,
and hip, conceptualized as the Spine-Pelvis-Hip Complex (SPHC). Under the traditional separation
of “spine” and “hip” specialties, SPHC-related disorders are often assessed in isolation, increasing
the risk of misidentifying pain generators, misinterpreting imaging, and applying mismatched peri-
operative strategies. In recent years, hip-spine syndrome has evolved from a symptom-based con-
cept into a quantifiable geometric and kinematic framework: pelvic morphologic parameters (e.g.,
pelvic incidence) define an individual’s sagittal alignment potential, while postural parameters
(pelvic tilt and sacral slope) reflect position-dependent states. Importantly, pelvic rotation during
standing-to-sitting transition and spinal flexibility jointly determine functional acetabular (or total
hip arthroplasty cup) orientation and stability boundaries. In patients with lumbar degeneration,
prior fusion, or sagittal malalignment with reduced spinopelvic mobility, the classic Lewinnek “safe
zone” may fail, leading to higher impingement and dislocation risk. This narrative review follows a
logical pathway—morphology — posture/mobility — functional acetabular orientation — patho-
logic interaction — surgical strategy—to summarize key parameters, multiview imaging workup,
commonly used classifications (Stefl/Phan/Vigdorchik), and integrative metrics (e.g., CSI). We em-
phasize actionable recommendations, including standardized standing and sitting lateral radio-
graphs to quantify ASS/APT, classification-guided target cup orientation, and selective use of dual-
mobility/constrained constructs and navigation/robotics to achieve a functional, patient-specific
safe zone.
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1. 5|8

ENFKELBSMYER D, FEES 7 2 CHEENRAEH . EMUZ BRI, W2 TR
& S 5 Dubousset AMUAE H [« 5T B HE "B, SR B8 SONERE S RN & ZAEE(Pelvic
Vertebra)” o fEIX— XA F, A ARG A SR A7 B8 75 55 8 05T (0 J AR AU, R SO 4EFF
FEBHEAR 1] 21X —8E 5 T AR — 3R R AR AR B RO 2 SO AR 264, BT K EA R 23
IR, NEDBIRE SN S AL AR Bl LA R, (AT RERIN % I 57 T
RERERT[2]

1983 4= Offierski 5 MacNab #EH “#i - H4¢ A 1iF (hip-spine syndrome)” , & Hif 5 54495 A8 5 [H] i
FAEFFBUEREZ S W2 H5IRITRN(3]. WE, BHRRANSLSE A REPL. PT. SS %5 205
BEE@EESL AL “H - BIRR” NG HIWIE R T EFE: 5IER, THA Bl “Z%2X %k
R S5 R N S HES N B SRR B 8005 20 B 5 B A R I I AM R e A S R e PR B, AT TR BeA SPHC
HEZRIE 2% F 2k (1) XM SEEMED )R (2) BAAR VAL 5 T AR S (I R V& 1 o
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2. SPHC WfEHIFESEaFEM
2.1. ERESHFSER

HEATIRT 5 N0, BEAESR BB HART e, 4 B R B AR ) ) EATAE 8 2
Ko HAERRMER T - BH7 Zouats: #aASACHEZERBMABRIES, 1MNE 2R EPT)
L URNSS) S WAL T IR AT HRAS o 1R RIJUAOE R PI=PT + SS M IAE X &3P 557
FERKI I B At 5 (4] [5]

TR TR GRS X 8 4 - B R A (PT) 5 11 2 0 A (APP Tilt). PT 2&%: T 8
AL AT B H, T APP Tilt f&3E T bR AR S8, S L, APP Tilt &5 HiE 10, @5
XFRCAAE PT 39020 1°, {H Z#H M SR AN A TR IX AN 2 R R 300 AR i B R 22 1 2 B A

2.2. B E Al SMEATRE HE

M ST BN AT, B8 H R A S T2 207, LK I I DR ML RTI(Z035 0 15°~20") R A5 9N  it FAAIG
BT A AR R 52 [, BRE RN SS) > . IEHERT (L), DAERF & FT6] [7].
AL AR SRR A B A - B 715 (spinopelvic thythm) 7, AR O ER AT LR FE AL O H O ThiE
MBhAs w4 it

Z U FE AL T RS ] (B R BT BT RR & — OO B RE 1R, AT 5] i /AR
PRRTIZ) 0.7°~0.8° HIASAL (T I T BB B 450) [8][9]. XMRE T AT AT S —4K AL AP 5 70 1 T R
A B S S “ThRetEE AR B S

M EAMEIR AR B A T BN ST - AL e RS2 PR CH LA AL ASS < 107y “ A& B EE 7
W EYERE), W ThRE MmN AN 2, ATREH IR B2 R . i RS B BL K THA ARJEA
R XRG4 0 &5 i /R [9]-[ 1170 X THA NFE, ShiARAIRAAZn] F TR0 “ [ e s - g/, JE5m
A7 AR AH 5 o
3. WERXE
3.1. BEHREXNE: ZHRRESTHERMEEENE

BRI RARAN 2o 7 23 il id PT/SS s # S5 1 (B THA M) DhRe s . sRONRAR
PR H I “IARAL AT~ IS BIPT 1+, SS V)8 KA IE th /% B0 TG 2 IR 7 B e 18
[12]-[14]0 4B HE R AR B REAT: Bl A i3k — 25 B AR ST A8 57 3 40 sf 1) 15 28 e A e B35 (i LA 412 ASS < 1071 A
CRAEARIE S MR EERME) (9] [11], [Al— “MESIARAL” FEASFRMMRAL T 0] REVA N 78 AN A Th e v
AT, NI I DS G R AR /A AU 1S =5 [4] [9] [15].

3.2. B - BREES THA FRE: VFISSEAR

MNSESL AT, T B 7S U RT $G nss F/M AR DR PE T, DA 9N e 8 0 AR T s 5 S M Ar
RBSE[6] [71[9] [16]0 #5875 WA 2 (stuck standing/fEAEAY), AL i I 5E 5 R AR A7 fE e, #idimAc g 14
Fhia a7 Jrmdss AR, A R T R U (stuck sitting) B G 11 R AT, b AR T AR
LT T AFREE R RTBLAL[11] [15]0 PR B R LA NG SN & faddm:  BRAE A IR kRl & OU A G &2
SUE ). HFEEIREMEF(PI-LL RACHI & PT A ) 9 B A A 2 5™ FE A RS 9] [10] [15]
[17]. XEfaifss, @EUCK “DhReVERGL” 1 dE S ali B A5 M BEAE AR o, 0 B BE AR 003k
ZIR AR BRI Sk BLAR SR 2K T 04k S AR e PRI SR SR WK (4] [9] [18]
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3.3. THA & - ERASHHREXE: FREREHEHFHA

BT B T 98 i i 2R 45 5 0 (Bl v T B AT M A O BOD AR, A/
SERAZ S FE TR HINT[3] [4]. THA fERRIR SIKEBHHRIG, B @B 3 ST 2] fe &4 I
o, NI SCEAR 5 FHA R D REVEAM AL s AT, IWORFTAERNBIA J5 58521 PT 0 G IR B2 A
— Ak, HAEM NBER AT S] “IEIR b2 DA ma i A7 2 (19]. Bk, ARETEAS MR ELE
BENM 20 “DIReRAL” N HERGERE SV O LHEEMESUE., T 5 AR
[FIEEIE[4] [9].

4. FIRVE
4.1. ERbF: S AP BRRNREER

LCEA 5 Tonnis fA5E4RFRAT & B0 BURE. 850 /N e S A M SR AU [20] [21],  Forb Tonnis £
HAEREGRN “ThREVERRS 7 [22]. FCE ALK S50 70 B B30 A hn . A7 e S 4% (9 dn A1 L
SRR HEE L SHEE A SRR, HFEMRE PRI H R O RA R R, BT
W HEEF T B AN

4.2. h3 /G A BT EXESDE SRS B

R R 2 £R IR AT T O Sk N S AR AL 9N THA B AR BIVPAs . T &1 ASS/APT(8¢ APPt
) H IR “stuck standing/stuck sitting” SENAEE AL, M AFF AR E AL FooE PR 5 SR B SE (KR [ 7] [9]
[10]. HEFERWIB/NE BT A ESE: (1) SEALACERE - B - Wi (T8 L1 ZREIT); (2) briEsk
BL(Z 90° Je it 8 DAL Fr s 0 ZEI A INABCR AL AL/ BT UAR A AR AR FRVE BN FE . 7E IR — S I8 &R Tl & PI.
PT. SS. JEAHMERTI™(LL) A3k 44 ASS/APT, W [Fl} [RI 2 R OCHE ) . Ho—, @ A7AAE I B SR 2 iy
(tn PI-LL 2RAC>10°. PT AUEEMG &) [12] [23]: K, ERAEMAFERP R AR %E” Z2EUW4En ASS
<104/~ EhE) [9] [11].

4.3.2D #| 3D: EOS/AEFIE=#MESLRE

YT ECL TR A AL B A AT B A RO . R L A A e =R . EOS XU I A
BAME R EARPUE GO SR =i E i, O T AR SH - B &S BIERE -, IR
5 &S RAEE HEOURIRENE X [24] [25]. WAL & 8¥, 456 BEOS/=4EH &, CT
FRA I 5 SN BI (P AUPLE N FTEARRT - R RFS A Bk, W “URNEHAE” 5 “H
SKINREAE” 2B fv& 22, PN MR AL 5 Re e PRI 9 7 SR ER AL SE mT 52 A T LT R Rk (4] (9]

5. SR RGSRLIERR
5.1. M Stefl ] Vigdorchik: FAEZIESEEE XA

Stefl 2542 H 1) 73 B BRI AS [FA i RS 0 3l BE e, F TRt s/ AN R XU 5 44 5 o7 SRS
[11]: 1) 3i3Z[E# (Stuck Standing): AE07 SS > 30°, H&IIEEH, KNG BAL; 53 IR AL B i -
2) A [ 4 (Stuck Sitting): 537 SS<30°, B HERRS R, PR BT B ALCabSLARRIEIN) s HER 8 G i 4
TG, A XU Sk Ui AR e P .

BE)5, Phan 55 DLOOIRAPERIRES 5EAE - B @R WMEAE Wi sk 250, 173 A PI-LL KRGS 553247
PT {E NEALIE R W1 PI-LL < 10° H PT 8&#&7~ “~P4T” , PI-LL > 10°H PT F&Ei$emnm “ RAT/AE” ),
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HE,

S 2 AR HE 3 ST — AR 5 30 B 7/ B R 3 AR A (D ASS BE G IR ) X 7“9 5 “BRi” . 18
A EIR Y SRANRE: W) + P B+ P SR+ RAT. EAE + RAT[23].

1M Vigdorchik 2¢#2 i i) Hip-Spine Classification [15]f— 4k I 42N T w RIS IUE SHE ™. HAZ O
AT (U015 [flatback], LA PI-LL > 10° 54853 HHAEAE( L A4 ASS < 10° @) E R, AR
(LR )15 R T A R FAR KRG (L 1): HER 1A (EEXNEL + EFESIE). 1B (IEW
X + ). 2A CFH + IEWIESIE). 2B P + ), IR SO0 N2 B R sR AR AL H AR
Hiaoe g . Xk BHER) T BAEZ ol THA ABE I SHIES R A o

Table 1. Vigdorchik Hip-Spine classification and THA implications
%< 1. Vigdorchik 8% - B SR R EH THA WilEREX

gt TBK G/ VAE NN TR FAREEAZ L HEFE S B (T BU/ HM )
1A P AR TR S E 0 fiK PRAEE A 20°~25°/40°
1B VAL AAREERAESL AT Ja AL 8 A i 25°~30°/40°~45°
2A FHEELPIH pRVAIRE: E ARy =g 1] BT iz T G iad B I A 20°~25°/40°

2B LAk HRMGEEW, ZeETWAE "+ G WIRFANENSL  20°~25°/40°~45° + X3k

52. “Lewinnek Z2[KX” MERERE: HUFENEMRZX

Lewinnek %5 1978 52 HIAMMAMIRI S RI M2 8 “ 24X, KIABEAE N THA MALTE F:[26]. 28110,
Abdel Z AXF Mayo Clinic (47 7 7 9784 5l THA HIHT 2R,  58% M iAo o3 51 H 5 FA AR B 5Bk | 5¢ 4
MbF Lewinnek A XH[27]. XK, X THH - BREBHNAENES, BEN “248” FHEEWED
B “fEk” o Tezuka S NBIBFFCIE— R, BMEMALAEMR 22X N, TIH 14.2%8) 8 & KT Rett
BB H (WAL ASS AR it KBS /N V& N ThRE R X [18]. X s A4t “Z X 28" 55
SRR DI RE S AL [27] [28]. 7E SPHC ML T, HJEFEFEAMRE: ZaDORFAME, mfioehr
RO RENESER; UNEHEIEIESEREZIEREE, F—MW SRR 2R TR, &
BEEXHRKK
5.3. CSI E&EZE 168 1B "BIREmhE” MANGE—ER

N EEHER: M - BEIRE” 5 “Bimfa g, Grammatopoulos 55 E 1R H LR A RARAL
F6 % (combined sagittal index, CSDZ&fg#r, AN CSI=PFA +Al. WFFK, Wik r 47 CSI = HI7E 205°
& 245° 2 [A] AR H FRARMAL R . CSI < 205°HinJG 7 AF, 1 CSI> 245° B IR AT 7 Afee X —48F5 Il
W 1B R 25 (PFA) 5 858 F1 00 K] 5 (AD B  5— B PP 4 [29] . X B4R PRI FLRMMMEAE T EA15R 1

MR AL, KA ThREIZshFE 17, RN HAREE SPHC WS EHER “456H
Wr” w7 EER CBEIE .

6. FARKREARTE

6.1. THA: MBS “dorBligE Bt + ReiiEsa”

MHTBON S A 1) ARBT LA S/ AL AL AL TG s 5P ERIRAS s 2) B N AEE
AT R AT R A G R B 1A-2B A, BRAR ARG M) (BT 5 /)5 7)) 5 @ fa s 3) it iste B s Ar i,
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AR SR —ff BE . Ik “ARAE Y /o S [ 3 7 v 36 PS8 38 I i 0 Ak 2> A1 A7 i 7 48 o 5 05 JBu A RGBSz, f
IS+ JE RS T e B R B OCVERT T SRR [T] [15] 4) X 2B S R AR FE S Sk B
ZRAHS, HEEEHRE LBEAR . RACRA LK ) SAE I B WA/ L BE S5 55 4 KA e & (9] [15]
[18]. TES IR 5V Fe ol 75 /A% L H BRI, AT 456 S AU/HLAS N CASRE a2 e 1 MR 1 AR o 7 1 %
(41 [9]-

6.2. HEHBH/AE : EREFLHERCEBInEA

TERN G FERA U, B AR AlA v AR B 280905 20) B eSO 8 L D e ki 1, 3k T 52 Tl i o i
WG AR CRE S BN THA AR EE R I E Z R 2 —[11] [30]. % i Z2 R b BUA F 5 8 ¢
THEE, REETHN “BREAERETREN - TFRERERZITLE” « FHAFEREFRO KA
TR H /RS BE A IE PTF8 R R IE G PT RFE. B R a0 m b e), U215 B
MALEF G TE N TRt fERG X o [Nk, BB SRS i tp T3l A AR SE Ay B, I [l e
“DyRetE A X #E TARIT S A5 (1) FRAL KA B 2 H U & B8 RIRY IEE, %k
PR A SEAT AT M (2) DA 2B 40/ 7000 12 S LA 3, v 08 THA Jed7 DURE U 1 & It 1
VAR 2 (3) TLwIBFunfe, et BY(EAE. a2 S1/8 7553 R4 e e e T S me B (A X3
R FHRER AT EI SRR E BN N) [4] [7] [15].

6.3. BEMEKARRK: I8, BHF

hd R/ E R R, AR EERZ SRR EE T . SPHC HEZLSRAL T 5 Rl H
THIEAR: 1) JeHIME B B SRR #T (N PILL AR, PT A2 ELE); 2) HELIEsIE(A
SS/APT 5 APPt 840 FI i iy 5L 56 B2+ 3) e S 0 XU 15 558 3 g (it o/ AN A 07 1) 5 R AR AR, 418 G ) o 7
ARG 5 5 o UTIHZRR W TRHESE DL “XT 2k + TSI @S, 1B THA 58T R F & B 1) 3L
&S 7]1[31][32].

7. RES5R%

IR MR B 1), SPHC 78 S IR SC B IEAE M WA EE” £ “MIZah%. MR, Hx
oI LB R 5 Mk (I 3h 25 0Pl 5 ARAUOR 4 /N A& A L 5 FOSE D R 2 TR (K 22 #E[30] [32]. SPHC BEFL
I AR B “MiEsE. a7« RREFELELNT A 1) SAM05HKEs7
St UESLARALRRRANTT, A B BN ESEDIRESNE AR i S AR SR AT 2) =4E54
ACERRL: R R BCE AR . B AT Se N = EREDE, b RO R 3) SRR
B JER S HCS AR PROMs. DA IRARH R 5 F FARREL Gk, BT Sk (0 F A Y
4) By RE: MM AUKERES CT B NslZB A i, A8 R0 18] A U sl A AE AR PR AL R 1
il KU

8. &it

SPHC JfAR G M, T — RN B “ XL - WahE - BiimAs e it ” MIRKRSKIE S : PI &5
HESHIRE L0, PT/SS LA DU HAPRE, hAANIIEH B P E DIREIA T 5L, T /A%
IR ReE 1) 2 R e 449% mi . hF THA A, SPHC HEBIEAM R NEES “ 22X EmIhaetE. BE
REFEPER) AT AR S AR e A R 5 M, IR S MR RRE TR
SRV ST ENURBIEOR, A REAEE A - B R0 3 B R A S8 v B AT A M AR o 5 e XU
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