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Sum�ma�ry

Background. The pur po se of our stu dy was to eva lu ate tre at ment out co me in pe lvic oste oto my for neu ro ge nic

hip in sta bi li ty, ma in ly in com bi na tion with soft tis sue pro ce du res, open re duc tion in di slo ca ted hips, and pro xi mal

fe mo ral oste oto my. 

ma�te�rial�and�me�thods. 19 pa tients with neu ro ge nic hip in sta bi li ty we re tre ated from 1996 to 2005, with 29

pe lvic oste oto mies: 23 for ce re bral pal sy (15 pa tients), 5 for me nin go my elo co ele (3 pa tients), and 1 for scia tic

ne rve pal sy. The re we re 19 sub lu xa ted and 10 di slo ca ted hips. 

re�sults. In the CP pa tients, 13 pa tients re por ted im pro ve ment, one pa tient re por ted no chan ge, and one pa -

tient re por ted de te rio ra tion. In ob jec ti ve as ses sment, im pro ve ment in gross mo tor func tion was fo und in 13 pa -

tients, in one pa tient un chan ged, and in one pa tient wal king abi li ty de te rio ra ted. In ra dio lo gi cal eva lu ation,

nor mal or dys pla stic hips we re achie ved in 15 hips (66%). Eight hips (34%) pro gres si ve ly sub lu xa ted in fol -

low -up with no re di slo ca tion. The sub lu xa tions led to re pe ated sur ge ry in 2 pa tients. Ava scu lar ne cro sis of the

fe mo ral he ad oc cur red in 2 hips (8%). All the MMC and pa ra ly tic pa tients im pro ved in the ir mo ve ment ac ti vi -

ties. In ra dio lo gi cal cri te ria, all hips we re in i tial ly im pro ved, but in the fol low -up, 3 hips re ma ined dys pla stic

and 3 hips re su blu xa ted, le ading to re pe ated sur ge ry in one pa tient.

Conc�lu�sions.�Dif fe rent ty pes of pe lvic oste oto mies sho uld be cho sen in neu ro mu scu lar hip in sta bi li ty ac cor -

ding to the hip de for mi ties in or der to achie ve a sta ble and con gru ent hip. The com bi na tion with soft tis sue re le ase

and fe mo ral va rus de ro ta tion oste oto my of fer sa tis fac to ry out co mes ma in ly in the ear ly sta ge of in sta bi li ty. 
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BACkgRounD

The in ci den ce of hip dys pla sia in pa tients with ce -

re bral pal sy (CP) va ries with the se ve ri ty of neu ro lo -

gi cal in vo lve ment and the abi li ty of the pa tients to

walk [1]. The pa tients with mo re se ve re neu ro lo gi cal

im pa ir ment (spa stic di ple gia and qu adri ple gia and

no nam bu la to ry pa tients) are at gre ater risk for hip in -

sta bi li ty than pa tients with spa stic he mi ple gia and

tho se who can walk. Hip sub lu xa tion and di slo ca tion

de ve lops gra du al ly in re spon se to mu sc le im ba lan ce

due to con trac tu re of the ad duc tors and fle xors of the

hip, which over po wer the hip exten sors and ab duc -

tors. Bo ny de for mi ties oc cur la ter in re spon se to the

spa sti ci ty. Hip in sta bi li ties in neu ro ge nic con di tions

re pre sent a com mon pro blem, and up to 75% of pa -

tients with a se ve re form of CP suf fer from hip di slo -

ca tions [2]. The se con di tions le ad hip pa in, re stric -

tion of mo tion, and dif fi cul ties with per ine al hy gie ne

and pro blems in sit ting. The go al of tre at ment is to

pro vi de a pa in less hip that al lows for sta ble sit ting

and po si tio ning in no nam bu la to ry pa tients, and to re -

du ce the hip so that am bu la to ry pa tients can walk sta -

bly wi tho ut pa in. For the se re asons, ear ly sur gi cal tre -

at ment of the se con di tions is in di ca ted, ac cor ding to

the re cent li te ra tu re re ports [1,2]. Ac cor ding to our

expe rien ce and the opi nions of ma ny other au thors

[3,4,5,6], in sta bi li ties of the hip in neu ro ge nic con di -

tions, when the ace ta bu lar in dex exce ed 25 de gre es

and the mi gra tion in dex is mo re than 33%, sho uld be

tre ated by pe lvic oste oto my. 

Pe lvic oste oto my is sel dom per for med as a sin gle

pro ce du re, but is ve ry often com bi ned with soft tis sue

pro ce du res and pro xi mal fe mo ral oste oto my. Pe lvic

oste oto mies can be ge ne ral ly di vi ded in to the fol lo -

wing ca te go ries: 

1. Oste oto mies that re di rect the ace ta bu lum;

2. Oste oto mies that re sha pe the ace ta bu lum;

3. Sa lva ge oste oto mies, which in cre ase the area of

the ace ta bu lum with non -ar ti cu lar car ti la ge. 

Va rio us dif fe rent fac tors must be con si de red to

cho ose the ty pe of pe lvic oste oto my for the unsta ble

hip, in c lu ding: 

– the pa tient's age, in view of ba sic tech ni cal prin ci -

pals and re mo del ling ac ti vi ty;

– the lo ca tion of ace ta bu lar in suf fi cien cy

– the de gree of in sta bi li ty;

– the di rec tion of di slo ca tion;

– pro xi mal fe mo ral mor pho lo gy;

– hip con gru en cy;

– mu scu lar func tion (ba lan ced, im ba lan ced, spa sti -

ci ty, pa ra ly sis); 

– the po si tion of the pe lvis (pe lvic ob li qu ity). 

The lo ca tion of ace ta bu lar in suf fi cien cy in neu ro -

ge nic con di tions is mo stly su pe rior and po ste rior; it

may be glo bal (com plex), but sel dom an te rior. We

use the com mon ra dio lo gi cal cri te ria of hip in sta bi li -

ty, na me ly CCD an gle, Shen ton's li ne, Wi berg's CE

an gle, Re imer's mi gra tion in dex (MI) and ace ta bu -

lum in dex (AI), and a mo di fied clas si fi ca tion ac cor -

ding to Shar rard and Shea [7,8]. In CP pa tients, in

pro lon ged spa sti ci ty, the ace ta bu lum be co mes dys -

pla stic, with ero sion of the la te ral lip by the pro gres -

si ve ly sub lu xa ted fe mo ral he ad (Fig. 1). The ace ta bu -

lar in dex in cre ases, and fi nal ly the ca pa ci ty of the

ace ta bu lum is re du ced. In the be gin ning, the chan ges

are re ver si ble, but the bo ny de for mi ties de ve lop with

per si stent spa sti ci ty, and in c lu de al so so me chan ges

Chomiak J. et al., Pe lvic oste oto my in the neu ro ge nic unsta ble hip

Fig. 1. Di slo ca ted hip in CP – di ple gic girl 7 years old (W. S.). Dys pla stic ace ta bu lum with ero sion of la te ral lip is

pre sent
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of the pro xi mal fe mur. The an te ver sion of the pro xi -

mal fe mur per si sts to adul tho od, the neck -shaft an gle

in cre ases, and co xa val ga de ve lops. The tro chan ter

mi nor be co mes elon ga ted due to pul ling from the

iliop so as mu sc le. Fi nal ly, the fe mo ral he ad is de for -

med su per o me dial ly and su per o la te ral ly due to the

pres su re of the cap su le and ca put re fle xum of the rec -

tus fe mo ris mu sc le, the rim of the ace ta bu lum, the

ab duc tors, and the li ga men tum te res (Fig. 2). The se

de for mi ties al so le ad to pa in.

Hip in sta bi li ty in MMC and pa ra ly tic con di tions

re pre sents a com mon pro blem, and tre at ment stra te -

gy re ma ins ve ry con tro ver sial [1,9,10,11,12]. The di -

slo ca tion may be de ve lop men tal, te ra to lo gic, or spa -

stic, but the most com mon ty pe is pa ra ly tic. In our

opi nion, sur ge ry is in di ca ted in pa tients with uni la te -

ral or bi la te ral hip sub lu xa tion or di slo ca tions in lo -

wer lum bar le sions (be low L4) and sa cral le sions,

whe re qu adri ceps mu sc le func tion is pre sent. Sur gi -

cal tre at ment sho uld cor rect cap su lar la xi ty, soft tis -

sue con trac tu res, mi sa li gn ment of the pro xi mal fe -

mur, and ace ta bu lar dys pla sia. The re is ove rall glo bal

de fi cien cy of the ace ta bu lum in most pa tients with

MMC, which is mo re se ve re po ste rior ly. Ace ta bu lar

au gmen ta tion can be ob ta ined with dif fe rent oste oto -

mies, but po ssi ble po ste rior in suf fi cien cy of the ace -

ta bu lum must be con si de red. 

The aim of our stu dy was to eva lu ate the dif fe rent

ty pes of pe lvic oste oto mies in the se neu ro ge nic hip

in sta bi li ties.

MA TE RiAl AnD ME ThoDs

Pe lvic oste oto my was mo stly com bi ned with fe -

mo ral va rus -de ro ta tion oste oto my and/or open re duc -

tion, in or der to cor rect all pre sent de for mi ties in one

sta ge. We eva lu ated 19 pa tients with neu ro ge nic hip

in sta bi li ty tre ated in our in sti tu tion from 1996 to

2005 (Ta ble 1). The pa tients un der went 29 pe lvic

oste oto mies, mo stly for ce re bral pal sy (15 pa tients,

23 pe lvic oste oto mies), as well as for MMC (3 pa -

tients, 5 pe lvic oste oto mies) and scia tic ne rve pal sy

(1 girl, 1 pe lvic oste oto my). Soft tis sue re le ase (ad duc -

tor te no my oto my, leng the ning of the hip fle xors) re pre -

sents the ba sic sur gi cal pro ce du re in mu sc le con trac tu -

res, and it is pro vi ded be fo re, or in com bi na tion with,

pe lvic and fe mo ral oste oto mies, re spec ti ve ly.

unsta�ble�hip�in�ce�re�bral�pal�sy

Pe lvic oste oto mies we re used in 15 pa tients (23

pe lvis oste oto mies), ran ging in age from 5 to 17 years

(10 girls, 5 boys). Most of the se pa tients we re qu adri -

ple gic (13 pa tients), 2 pa tients we re di ple gic, and on -

ly one pa tient was he mi ple gic. Most of the pa tients

we re no nam bu la to ry, i. e. whe el cha ir de pen dent (10

pa tients), 3 pa tients we re am bu la to ry de pen dent on

a stan ding fra me or wal king with a wal ker or crut -

ches, and on ly 2 pa tients we re am bu la to ry non -de -

pen dent in wal king. The re we re 16 sub lu xa ted hips

and 8 di slo ca ted hips. In the se con di tions, the fol lo -

wing oste to mies we re used for tre at ment. 

Oste�oto�mies�that�re�di�rect�the�ace�ta�bu�lum

In re du ci ble and con gru ent hips, when 5 well -

-known Sal ter's pre re qu isi tes are ful fil led, the re di -

rec tion pe lvic oste oto my of in no mi na te bo ne ac cor -

ding to Sal ter is per for med for pa tient in the age up

to 11 years old with mild dys pla sia of the ace ta bu lum

(AI<35°). The se oste oto mies we re used in 10 hips,

mo stly sub lu xa ted (9 hips). 

Chomiak J. et al., Pe lvic oste oto my in the neu ro ge nic unsta ble hip

Fig. 2. Di slo ca ted hip in CP – a di ple gic girl 16 years old (D. K.). Dys pla stic ace ta bu lum and de for med fe mo ral he ad

in su per o me dial and su per o la te ral aspect and elon ga ted tro chan ter mi nor are obvio us
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Sal ter oste oto my was used al so in one di slo ca ted

hip, when other Sal ter's cri te ria we re ful fil led. Hip di -

slo ca tion is obvio us on the ri ght si de (Fig. 1) by this

6-year -old non am bu la to ry girl with di ple gic form of

CP. After soft tis sue re le ase, open re duc tion of the hip

and Sal ter's oste oto my and VDO of fe mur on the ri -

ght si de, the ri ght hip re ma ins sta ble (Fig. 3). 

Do uble, tri ple or pe ria ce ta bu lar oste oto mies are

in di ca ted in the ju ve ni le age (ol der than 11 years) and

ado le scents, when Sal ter's cri te ria are ful fil led. The

Chomiak J. et al., Pe lvic oste oto my in the neu ro ge nic unsta ble hip

Tab. 1. List of patients and diagnosis, surgical procedures and results of treatment

Fig. 3. Sta ble ri ght hip after soft tis sue re le ase, open re duc tion, Sal ter oste oto my and VDO was achie ved after di slo -

ca ted ri ght hip in the 6-year -old no nam bu la to ry girl (W. S.) with di ple gic CP (see fig. 1)
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cho ice of oste oto my va ries ac cor ding to the expe rien -

ce of the de part ments. We used the mo di fied Ste el's

tri ple pe lvic oste oto my (13) in 2 pa tients (3 hips) and

we re gu lar ly re mo ve 1.5 cm of the bo ne seg ment

from the ischial and pu bic bo ne in or der to avo id the

la te ra li sa tion of the hip.

As an exam ple we pre sent a 16-year -old qu adri -

ple gic no nam bu la to ry whe el cha ir de pen dent girl. The

di slo ca tion of the hip on the left si de and pe lvic ob li -

qu ity are obvio us (Fig. 2). The com bi ned pro ce du res,

na me ly soft tis sue re le ase, open re duc tion, tri ple pe -

lvic oste oto my and VDO we re per for med (Fig. 4).

2 years after sur ge ry the hip re ma ins sta ble (Fig. 5)

and al lows the ga it with crut ches, even the de for mi ty

of fe mo ral he ad is pre sent. 

Oste oto mies that re sha pe ace ta bu lum are Pem ber -

ton and De ga oste oto mies. They we re in di ca ted by

mo re dys pla stic ace ta bu lum (AI>35°, shal low and

ste ep ace ta bu lum) but when con gru en cy is still pre -

sent and con cen tric re duc tion is po ssi ble, in the age

be fo re the clo sing of tri ra dia te car ti la ge, opti mal ly up

to 10-11 years. We pre fer the Pem ber ton oste oto my.

This oste oto my was used in 4 hips, na me ly three we -

re sub lu xa ted and one was di slo ca ted. 

Sa lva ge oste oto mies are re pre sen ted by Chia ri

oste oto my and shelf ope ra tions.. The se pro ce du res

we re in di ca ted on ly if the fe mo ral he ad can not be

con cen tri cal ly re du ced in to ace ta bu lum or if the re is

a com plex ace ta bu lar de fi cien cy. We pre fer Chia ri

oste oto my. The se oste oto mies we re per for med in 6

pa tients (6 hips), mo stly di slo ca ted (5 hips). As an

Chomiak J. et al., Pe lvic oste oto my in the neu ro ge nic unsta ble hip

Fig. 5. Sta ble left hip 2 years after sur ge ry in sa me girl (D. K.) al lows ga it with crut ches, but de for mi ty of the fe mo -

ral he ad is obvio us

Fig. 4. Re du ced left hip 6 mon ths after open re duc tion, Ste el oste oto my and VDO fe mo ris for di slo ca ted hip in diple -

gic girl 16 years old (D. K.) (see Fig 2)
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exam ple we pre sent a non -am bu la to ry boy aged 13

years with se ve re qu adri ple gia (Fig 6), whe re oste -

oto my was com bi ned with soft tis sue re le ase, open

re duc tion and fe mo ral va rus -de ro ta tion oste oto -

my. 1,5 years after sur ge ry the hip re ma ins sta ble

(Fig. 7) and the boy im pro ved and be ca me am bu la to -

ry de pen dent with the wal ker. 

my�elo�me�nin�go�co�ele�and�other�pa�ra�ly�tic�con�di�tions�

The re we re 3 pa tients with MMC be twe en 2 and

13 years of age, all boys, in whom 5 pe lvic oste oto -

mies we re per for med, and one girl aged 12 years with

uni la te ral ischial birth pal sy. In this gro up, we per for -

med 1 Sal ter oste oto my, 2 Pem ber ton oste oto mies,

and 2 Chia ri oste oto mies in com bi na tion with va rus -

-de ro ta tion in ter tro chan te ric oste oto my of the fe mur. 

RE sulTs

Be cau se the re are ve ry dif fe rent pa tho lo gi cal con -

di tions in our ma te rial, we used the fol lo wing cri te ria

of eva lu ation: 

– the sub jec ti ve eva lu ation of the pa tients and/or ca -

re gi vers (un chan ged, im pro ve ment, de te rio ra -

tion); 

– ob jec ti ve eva lu ation, ba sed on the ef fect of the

sur gi cal pro ce du res on gross mo tor func tion, di -

stin gu ishing the fol lo wing gro ups: a) non am bu la -

to ry in the whe el cha ir, b) am bu la to ry de pen dent –

stan ding in a stan ding fra me, c) am bu la to ry de pen -

dent – wal king in a wal ker, d) am bu la to ry de pen -

dent – wal king with ca nes/crut ches, e) am bu la to -

ry non -de pen dent – wal king wi tho ut any de vi ce. 

Fig. 6. Di slo ca tion of the left hip in a 13 year -old no nam bu la to ry boy (M. M.) with CP -qu adri ple gia

Fig 7. Sa tis fied co ve ra ge and sta bi li ty of the left hip after open re duc tion, Chia ri oste oto my and VDO of fe mo ris are

obvio us 1,5 years after sur ge ry in the sa me boy (M. M.)

Chomiak J. et al., Pe lvic oste oto my in the neu ro ge nic unsta ble hip



54

Ac cor ding to the ra dio lo gi cal cri te ria of Shar rard

and Shea (7, 8), the hips we re eva lu ated as nor mal to

dys pla stic, sub lu xa ted, and di slo ca ted. The pa tients'

da ta ha ve be en pre sen ted in Ta ble 1. 

In CP pa tients, in the sub jec ti ve as ses sment, most

pa tients or ca re gi vers re por ted im pro ve ment (13 pa -

tients), in one pa tient the eva lu ation was un chan ged,

and one pa tient re por ted de te rio ra tion. In the ob jec ti -

ve as ses sment, in 13 pa tients the im pro ve ment in

gross mo tor func tion was obvio us, in one pa tient the

sta tus was un chan ged, and in one pa tient wal king abi -

li ty de te rio ra ted. In the ra dio lo gi cal eva lu ation, nor -

mal to dys pla stic hips we re achie ved in 15 hips (66%).

Eight hips (34%) pro gres si ve ly sub lu xa ted in the fol -

low up (MI >33%), but no re di slo ca tion was pre sent.

The se sub lu xa tions led to re pe ated sur gi cal pro ce du -

res in 2 pa tients. Other pa tients with hip sub lu xa tion

ha ve be en ob se rved cli ni cal ly and ra dio lo gi cal ly.

Ava scu lar ne cro sis of the fe mo ral he ad was fo und in

2 hips (8%), and was si mi lar to Bu ch holz -Ogden ty -

pe II ne cro sis. The pre vio us mor pho lo gi cal de for mi -

ties of the fe mo ral he ad we re not chan ged. The re we -

re no com pli ca tions con cer ning wo und he aling and

bo ne he aling or har dwa re pro blems in this gro up, but

the re we re 2 ge ne ral com pli ca tions: car dio -re spi ra to -

ry in suf fi cien cy in one pa tient and me ta bo lic dys -

func tion in ano ther pa tient. The se com pli ca tions we -

re suc cess ful ly so lved. 

In MMC and pa ra ly tic pa tients, the sub jec ti ve eva -

lu ation was su pe rior in all ca ses by the fi nal fol low

up. In the ob jec ti ve as ses sment, all the pa tients im -

pro ved in the ir mo ve ment ac ti vi ties. In ra dio lo gi cal

cri te ria, in i tial ly all hips we re im pro ved, but in the fi -

nal fol low -up, 3 hips re ma ined dys pla stic and 3 hips

re su blu xa ted, with slow pro gres sion in one pa tient,

le ading to a re pe ated sur gi cal pro ce du re. 

Di sCus sion 

The re are gre at con tro ver sies re gar ding the tre at -

ment stra te gy for neu ro ge nic hip sub lu xa tion and di -

slo ca tion, par ti cu lar ly from the neu ro lo gi cal and or -

tho pe dic po int of view. The neu ro lo gi sts re com mend

mo stly con se rva ti ve me thods of tre at ment and ob se -

rva tion, but most or tho pe dic sur ge ons re com mend

ear ly sur gi cal tre at ment. The re le ase of hip ad duc tors

and fle xors as a sin gle pro ce du re is an ap pro pria te

me thod on ly for the hip at risk (a hip with ab duc tion

< 30° and fle xion con trac tu re of 45° wi tho ut sub lu xa -

tion, MI<33%, age un der 5 years) [3,6,14,15]. Tre at -

ment of sub lu xa ted hips with soft tis sue re le ase is ef -

fec ti ve for long term pre ven tion of hip di slo ca tion

in 67% of pa tients, ac cor ding to a re cent pu bli ca tion

by Pre se do et al. [16], and soft tis sue re le ase can cor -

rect the hip in sta bi li ty per ma nen tly if it is per for med

be fo re the bo ny chan ges of the hip [14]. Ac cor ding to

so me au thors [17,18,19], fe mo ral va rus -de ro ta tion

oste oto my as a sin gle pro ce du re is use ful on ly in

a hip with sub lu xa tion (MI un der 70%). In the re ma -

ining ca ses, whe re fe mo ral oste oto my do es not pro vi -

de ade qu ate co ve ra ge or sta bi li ty of the hip, pe lvic

oste oto my sho uld be per for med [18]. Soft tis sue re le -

ase re pre sents mo stly an ele ment in the se com bi ned

pro ce du res, as well as open re duc tion in ca ses of hip

di slo ca tion. In our tre at ment stra te gy, we re com mend

pe lvic oste oto my in all ca ses of sub lu xa ted hips

(MI>33%), when the ace ta bu lar in dex exce ed 25°.

This tre at ment stra te gy is con si stent with the li te ra tu -

re [2,4,6,8,15,20]. The com bi na tion with fe mo ral

oste oto my de pends on the mor pho lo gy of the pro xi -

mal fe mur. The cho ice of the ty pe of pe lvic oste oto -

my va ries ac cor ding to the three -di men sio nal ana to -

my of the ace ta bu lum and the pro xi mal fe mur. In

mild ace ta bu lar dys pla sia wi tho ut po ste rior in suf fi -

cien cy of ace ta bu lum, we use the re di rec tion oste oto -

mies (Sal ter or Ste el), and we achie ve go od re sults, in

con cor dan ce with the re sults re por ted by Ro ot [21]

and Brun ner [3]. This oste oto my in cre ases an te rior

and su pe rior co ve ra ge of the fe mo ral he ad, but a di -

sa dvan ta ge is the de cre ased po ste rior co ve ra ge of the

fe mo ral he ad. For this re ason, this ope ra tion is not in -

di ca ted in pa tients ha ving po ste rior in suf fi cien cy of

the ace ta bu lum and re tro ver sion of the pro xi mal fe -

mur, be cau se it may le ad to po ste rior sub lu xa tion/

di slo ca tion. 

Of the ace ta bu lo pla sties used for shal low and ste -

ep ace ta bu la in con gru ent hips, the Pem ber ton oste -

oto my is used in our in sti tu tion with go od cli ni cal

and ra dio lo gi cal re sults in the agre ement with the re -

sults de scri bed in the li te ra tu re [8,21]. We did not see

the de te rio ra tion of the po ste rior co ve ra ge of the fe -

mo ral he ad re por ted by so me au thors [11]. We ha ve

no expe rien ce with De ga -ty pe ace ta bu lo pla sty in CP

pa tients, but the se oste oto mies are ef fi cient for la te -

ral and al so for po ste rior co ve ra ge of the fe mo ral he -

ad [5,22]. The ad van ta ges of the se oste oto mies are

that they do not si gni fi can tly re du ce po ste rior ace ta -

bu lar co ve ra ge, and pro vi de the gre atest amo unt of

im me dia te cor rec tion. In com plex de fi cien cy of the

ace ta bu lum and hip in con gru en ce, the Chia ri oste oto -

my re pre sents a ve ry go od option in chil dren over 11

years of age, as in di ca ted by our own expe rien ce and

re ports in the li te ra tu re [1,21,23,24,25]. The re are al -

so cap su lar in ter po si tion ace ta bu lo pla sties, whe re the

cap su le un der go es me ta pla sia to form fi bro car ti la ge.

Be cau se of the an ti -Chia ri ef fect, this pro ce du re sho uld

be used in chil dren over 11 years of age. We do not

use shelf ace ta bu lar au gmen ta tion (shelf pla sty), but
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the li te ra tu re re ports in CP pa tients are en co ura ging

[18,26,27]. We ha ve ne ver used the bi la te ral com ple -

te one -sta ge sur gi cal pro ce du re de scri bed in the li te -

ra tu re [20]. Our short - and mid -term out co mes in

terms of the cli ni cal and ra dio lo gi cal pa ra me ters are

com pa ra ble with tho se from the li te ra tu re [3,4,

6,21,23,25,28,29,30], but at the sa me ti me de te rio ra -

tion of hip sta bi li ty sho uld be expec ted, be cau se va -

rio us fac tors in flu en ce hip sta bi li ty, in c lu ding mu sc le

im ba lan ce, fe mo ral he ad de for ma tion, re cur ren ce of

val gus po si tion of the fe mur, and com plian ce [5,23,

25,31]. One such pro blem is al so pe lvic ob li qu ity,

which can be su pra pe lvic (due to spi nal de for mi ty) or

in fra pe lvic (due to asym me tri cal con trac tion of the

hips), or both. The ti ming of sur ge ry (first spi nal,

then hip sur ge ry or vi ce ver sa) is con tro ver sial, but

the re is a con sen sus to cor rect both de for mi ties: with

spi nal -pe lvic fu sion and with hip sur ge ry [29,32]. 

Most pa tients in our gro up sho wed im pro ve ment

of gross mo tor func tion. On ly one am bu la to ry non -

-de pen dent pa tient re por ted sub jec ti ve de te rio ra tion,

and walks with one crutch. We at tri bu te this de te rio -

ra tion to the chan ge of pe lvic ro ta tion after bi la te ral

Ste el oste oto my, and due to chan ges in the mu sc le le -

ver arm. This con di tion ne eds fur ther eva lu ation and

ana ly sis in the ga it la bo ra to ry. As far as the wal king

abi li ty after hip re con struc tion is con cer ned, this de -

pends not on ly on the sur gi cal pro ce du res, but abo ve

all on the se ve ri ty of the phy si cal and men tal in vo lve -

ment. In non -am bu la to ry pa tients with po si ti ve mo ti -

va tion and the po ten tial to walk, the in i tial upri ght

po si tio ning re pre sents a ve ry im por tant step to wards

le ar ning to walk. In the se pa tients we used an in di vi -

du al ly ma de stan ding fra me (pa ra po dium, Fig. 19),

which is used ma in ly for pa tients with my elo me nin -

go co ele [1]. 

Ba sed on our re sults, we re com mend the com bi -

ned sur gi cal pro ce du re in the neu ro ge nic unsta ble hip

in the ear ly sta ges of the sub lu xa tion as so on as po -

ssi ble (when the dia gno sis is ma de) in or der to avo id

pro gres sion of sub lu xa tion and bo ny de for mi ties.

The se prin ci ples sho uld be ac cep ted al so by neu ro lo -

gi sts, and pro grams to pre vent the di slo ca tion of the

hip in neu ro ge nic con di tions sho uld be in tro du ced

[33,34], be cau se the di slo ca tion of the hip in neu ro -

lo gi cal con di tions re pre sents a se rio us pro blem. 

ConC lu sions 

Ac cor ding to our expe rien ce, the ro le of pe lvic

oste oto mies in neu ro mu scu lar in sta bi li ty of the hip is

to achie ve sta bi li ty and con gru en cy of the hip, to re -

du ce pa in, to al low for hy gie nic ca re and sta ble sit -

ting in non -am bu la to ry pa tients, and to ena ble stan -

ding and wal king in po ten tial am bu la tors, and sta ble

and pa in -free wal king in am bu la tors. Pe lvic oste oto -

my is mo stly a part of a com plex tre at ment stra te gy.

The best long -term out co mes can be achie ved when

con gru en cy of the hip be fo re sur ge ry is pre sent and

mu sc le ba lan ce was achie ved after sur ge ry. Be cau se

the re are dif fe rent con di tions in neu ro mu scu lar in sta -

bi li ty, dif fe rent ty pes of pe lvic oste oto mies ac cor ding

to the ac tu al de for mi ties sho uld be cho sen for tre at -

ment. We pre fer a one -sta ge pro ce du re to re so lve all

pre sent de for mi ties in one sur gi cal in te rven tion. 
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