Manipulation of total knee replacements
IS THE FLEXION GAINED RETAINED?

.C..N. A. Esler, K. Lock, W. M. Harpcr PJ C:L;,L
“From the Cr'!(‘n,frfld Hospital, Leicester, Englord ' T

s part of 2 prospective study of 476 total knee

replacements {TKR},,wg;valuatcd the use of

* manipulation under anaesthesia in 47 knoes.

" Manipulation was considered when mtenswe _

. physiotherapy failed to increase fiexion to more than

- 80°. The mean time from ﬂrthroplaqty to manipulation

was 11.3 weeks (md:an 9, range 2 to 41). The mean

- active flexion before manipulation was 62° (35 to 86).
Oné year later the mean gain was 33° (Wilcoxon
signed-rank test, range -5 to 70, 95% CI 28.5 ta 38.5).

- Definite sustained gains in Aexion were achieved even . -
when manipulation was performed four or more
months after arthmpiaety {paired r-test, p < 0 01 Cl

"84 to 31.4).°

A further 21 patients w!m met our cnterm Tor
manipulation declined the procedure, . Despite-
~-continued physiotherapy, there was o significant
iiicrc.i-;e in flexion in their knees. Six weeks to one”

. yc::r after TKR, the mean change was 3.1° (paired

‘t-test, p=0.23, CI -8.1 to +2} ' :
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While th_e. primary aims of total kneo arthroplasty are fclicl'_
of pain and restoration of mobility, an adequate range of -
movement (ROM) is also desirable, Laubenthal, Smidt and

Kcuelkamp asscascd the amount of flexion ncccsﬂry for -

everyday activities and found that the mean” fexion’
required to climb stairs, to sit, and to tic a shoelice was -
83°, 93° and 106°. respectively. The ROM attained after
total knee rcpl:;ccmcm (TKR} depends not only on such
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- thesia (MUA) .mcr TKR have heen

htcmrt, as prosthetic desizan and soft- lissue halance, but also

©on pd‘lLﬂl morphology, the preoperative ROM and motiva-

tion.”” Seme patients may be satisfied ‘with Tess flexion £
long as they have relief from pain. .

The long-term benefits of manipulation under anacx-'
quuland The
known comphcalmnx of manipulation. including xupm-
condylar fracture. avulsion of the patellar tendon. myositis
ossificans and Weund breakdown. may further compromise
poor results. These oceur, however, in Tewer than 3% of
paticnts.” Our aim was 1o evaluate the use of MUA in
paticnts whose maxXimum flexion was less than 80° despite

intensive physinthcrupy. .

Paticnts dnd Methods

T In 1987 we bw.m a prospective. randomised study com-
‘paring 476 cemented and uncemented postertor-cruciate-
_retaining TKRs (PFC Johnson & Johnson. Bracknoell. UK}

which had been pm,rfurmcd or directly \uervz\Ld b\ the

. senfor author (PIG). None of the patellie had been resur
~faced but their osteophytes had heen excised. The deep and
- superficial layers had been closed with interrupied sutures.
“Under the supervision of a -physiotherapist. knee flexion”

began when the wound drains were removed 48 hours after
surgery. Continuous passive motion (CPM) was not used
except after m.m:pulallon A gontometer was used to meiis-
ure results. :

Maniputation was considered in patients in whom max-
imum {flexion. remained less than 80° despite intensive

physiotherupy. This was performed on 47 (group 1) out of

68 knees. The remaining 21 patients {group 2) dectined
manipulation but-cominued with physiotherapy.,

Group 1 (manipulation group). There were 18 men and
24 women with o mean.age ol 67 vears (51 to 88). Five
patients had hilateral replacenients. two of them simultane-
ously, #nd required manipulation of both knees. In all bu
one. whe hid ricumaioid arthritis (RA) the underivine
pathology was osteoarthritis (AL High tibial oseotomy
had been performed on two kneew: these were the only
previous surgical procedures in this group, There were
varus - deformitics "in- 38 knees. In 19 cases neither the
femoral nor the tibial component had been centented.
Before arthroplasty, the mean active esion wan 1027 (b6
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to Hﬁ] The mean time from lmme!.mon to manipulation
was L3 weeks (median 9 range 2 to 41). Before maeip-
“vlation, the mean ﬂcvcmn wis 6”“ (:mdmn G5: range 35 to
- 80).

. Group Z (patients “hn dcchned m.lmpuhimn) "There
~were nine men and 12 women with a mean age ol .67 years
{46 1o 81). The primary pa[hn]noy was OA in 19 paticnts
and RA in two: None had previous knee. surgery, Before
arﬂ}mphﬁm there were varus deformities in 20 knées. In
~ five, the implants were uncemented. The mean active’ fiex-
“ion before. arthroplasty was §4.7° (60 ta 110} Thc physm— :
lhcr.ipm contintied 10 treat these pdllcms L ‘
'Wampuhlmn tcchmquc. Before nmn:pulauon the ROM
of ‘the knee and is resistance to fuither flexion were
assessed vnder general anaesthesia, The surgeon supported
‘the lower !u' proximally and distally and an assistant
Ssupported the thigh. A'steady progressive force was upptied

lo the prcmnml tibia unt:l the ddln.at(ma gave way. Afler

- this, all the knees-could he flexed. under anaesthesia. to ar
“least 90°. For 24 hours after MUA a CPM machine was
“used. Pdllcl’]t\ were d[\ChdI""Cd \’\hLﬂ .lh[.v had 1mldc ml—
mmclor}' progress.
Statistical analysis, ThL W:Ico\on signed-rank test was.
used to determing: whether the recorded Chdn"t.,\ in ﬁglon
- were stgnificant. We used 2 paired i-test to compyre chan-
. gesin flexion within eachi group and a*{wo- -sample f-1est 1o
2 mmp re the: vroups Thc 95% Lunhdcnf_c mtcrvah (C!) dl’C
given, . . :

N Resulis |

Grﬂup I. The. mean !mprovcmcm in passive flexion at
- MUA was 34° (10 10.65. Cl 30 10 37.5). In-the week after
MUA., uctive flexion Lqualkd or exeeeded this in 31 of the
47 ]\ncca By the following: ycar 33 patients had gained
flexion, fen had-lost ﬂcxlon and four showed no change.’
The estimated median change for this period was 4° (26 to
+37.Cl1 010 7.0). One yx,.lr. after MUA the mean increase in-
.active flexion was 33% (p < 0.01: CT 28.5 1o 38.7 and the
meah active flexion was 95.6° (medign 90, -range- 70 to,
130, Thrw'kncu flexed anly 102 more than they did”
‘before MUA, and one showed no gain: There was no
appreciable - change in flexion in the sécond yeud- after
MUA. Ten patients were unable to flex to B0°. Four of
. these had o late MUA [t I(r 17, 2 and 25 weeks). In three
- of the ten. flexion hefore TKR had-been less lh‘m 80°. Tdhk, -
- L and Figure' | show the results.

In eight patients MUA was performed more than 16
weeks (17 to 41) after arthroplasty. . Flexion impraved in

oseven whf‘) had & niean guin of 24° in active
33CTA.
.’wu‘c ‘:blc to fiex. beyond 90° (mean 87, range 70 to 105).
Dcspnc the delay bifore MUA. the gitin in flexion at one
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5 10 33.0). One year Iater. five of the cight knees

year was signilicant (p<001:Cl8d o 314,

" Whether the cemponents had been cemented or not made
no differcnce to the gxin in flexion (p=035Cl -4 10 ),
or in retention of [h(. muL,lm, cained (ph[) RLCE-8.9 to

I DD :
There were no- cump]ica{hnns cus-d result of the
nanipulation, C : B

Group 2. The mean active knee fexion w as 73.0% (50 w0
80) stx weeks after TKR. There was no sigrificant change
in flexion (p=0.23: CI -8.1 10 2.0) between six weeks and
one year wlien the mean active flexion was-76.7° (62 10
90). Between one and two years, knee Mexion did not -
change appreciably {p = 0.37: C1 -7.2 10 2.7}. As shown in
Table 1 the mean at two years was 792 (55 1o 90). At that
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flexion {0 to -

ay

after TKR, The



Ctime 14 knees ﬂcxlcd. .lcss.i_hzm (e
_more than 90°,

tevels of motivation. Without. carrying -out
-randomised ‘trial, wWe cannot be sure thin improvement

- . o T MANIPULATION OF TOTAL KNEF REFLACEMENTS

tnd only four flexed
Thirteen patients in this group had less
Mexion one year afl ter TKR than they had belore ¢ mean loks

2% range. 7 w 37). . . -
Comparison of groups 1 and 2. The group ol paticnts whi

- declined MUA had _signiﬁc;:mr_]y worse llexion hefore TKR
s (p<0.05: CI 20

to ~8.1). Al the time at which MUA was
considered, however. flexion was significantly worsc in the
group of patients who consented (p < 0.01: CI -16.5 1o
-6.5). At one and two years there was significantly greater
flexion in ‘the manipulated than in -the non-manipulated
‘group (at one year p<0.01,.Cl 13.7 10 24.00 at two years

- P <001 CII2.F 't:() 23.5). Figure | shows the results for
-+ both groups. ' - : ' :

Discussion -~ . -0

There"are few reports about manipulation ifier TKR. In i -
. ; R - . 5 . .- .
~series of 343 TKRs. Fox and Pass reported the resulls of .

manipulation of 23% of predominantly (709) theumatoid

_patients’ with 'a mean age of 63 years. Minipulation was
performed two weeks after surgery if the patient had less .
than 90° of fléxion. They found that. manipulation was more

likely 10 be necessary.if patients were fermale. osteoarthritic

. or over 70 yeéars of age. At MUA. they uéhigved # meun
gain in flexion of 37°, but one week later only. 172 of this -
-remained. After one year, the mean gain in flexion was only

13°, A retrospective :{!udy of 17 patients who had bilateral

- TKRs but MUA in only one kneé led them to conclude that
increase the ultimate: rafige of fexion

the procedure did not ‘
after TKR. -, . . - o

Since our patients were not selected at, random, ‘group 2

cannot. be considered to -be a control -group. Arthroplasty -

resulted in @ reduction of fiexion in these patients. Having -~
- had poor flexion before surgery, they may simply have been
willing to accept a'restricted ROM in order tcduain freedom ,

from pain.-Alternatively. their poor results may reflect thcir
i prospective

would not have occurred without manipulation;, -

Several stidies have shown that the use of 2 CPM' .
- machine immediately-after arthroplasty does not affect the
ultimate ROM but does increase the ratc at which flexion is -
return of fexion may reduce .

. 39 B .
regained.” . This accelerated
- . - 7.10 P . .
the need for manipulation, To minimisc. the risk of

- ., hypoxia of the wound edge and subsequent infection; John-
S T . 12 L - .
mson and Goletz and Henry recomend limiting CPM 10 1+

less than 40° in'the carly postaperative periad.

. L
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MUA cun lead to kustained increascs

12, Goletz TH, Henry JH. Continuous

i

. Our primary aim ot MUA was 1o overcome intra-articu-

lar adhesions, We stopped manipulating as soon as we felt

that we had achieved this, We believe. thut manipulation -

beyond this point could. increase the risk of the complica-
tions which have.piven MUA a poor reputation.

“Daluga et al’’ I'ouﬁd,no‘ difference in the results of MUA
carricd ‘out up to 21 day¥ aflter TKR, or-at between 22 and -
90 days. Becauserdefinite and sustained gains in flexion can

be achieved even when MUA is perfofmed several months

after TKR, there is no reason {o manipulate when the
wound is at its weakest. . . I :
We found that one year alter MUA flexion in 15 of 47
knees had increased beyond that achieved then. After TKR. .
in flexion in knees
that arc no longer improving, despife physiotherapy, We .

“.believe, however, that the improvements in flexion are-
- uniikely to be sustained uniless patients have access, to

adequate physiotherapy ‘afterwards. .

No henelits in any form have been received or will he received from
commercial pany related, direetly or indireetly to the stbject of this
arlicle, ' S .
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