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Back pain and arthralgia before and after leg

lengthening

75 patients questioned after 6 (1-11) years

Bjorn Tjernstrom and Lars Rehnberg

We performed 100 lengthenings of the lower ex-
tremities in 85 patients from 1980 to 1991, using
three different surgical techniques. 6 (1-11) years
after lengthening 75 of these patients with a preop-
erative leg length inequality of 6 (3-14) cm were
clinically and radiographically assessed, and re-
plied to a questionnaire on pre- and postoperative
complaints of low back pain and pain from the
joints of the lower extremities.

Patients 15 years of age or younger at surgery
had few complaints. Before lengthening, 18 pa-
tients suffered from severe low back pain com-
pared with 6 at follow-up. Complaints from the
joints of the lower extremities were less common
and the effect of lengthening on these symptoms
was minor. The ability to work, walk and to perform
recreational activities was improved. 60 patients
were satisfied with the result of the lengthening.
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Few studies have analyzed the preoperative com-
plaints associated with leg length inequality (LLI)
and how these complaints are affected by leg length-
ening (LL) (Pouliquen et al. 1989, Dutoit et al. 1990,
Hrutkay et al. 1990). In this retrospective study we
assessed the type and degree of subjective
complaints experienced before and after LL and elu-
cidated the patients’ opinion of the outcome of the
operation.

Patients and methods

100 lengthenings of the lower extremities were per-
formed in 85 patients at our department between
1980 and 1991. 3 different surgical techniques were
used (Table 1).

Direct lengthening (Merle d’Aubigné 1971,
Tjernstrom et al. 1993) was used in 20 posttraumatic
shortenings. The time from fracture to lengthening
was 7 (1-19) years. Angular and/or rotational defor-
mities, when present, were corrected simultaneously.
Intramedullary nails or blade-plates were used.
Wagner (1972) lengthening was performed untill
1984, 4 of these 24 patients were later re-lengthened
with callus distraction. Callus distraction (Monticelli
and Spinelli 1983, llizarov 1988, Aldegheri et al.
1989, Tjernstrom et al. 1994) was introduced in
1980 and is the technique we currently prefer.

All the patients received a questionnaire 6 (1-11)
years after lengthening and were asked to evaluate
their preoperative degree of low back pain (LBP),
complaints/pain from the joints of the lower extremi-
ties and the degree of limping. The complaints were
graded on a scale of 0-3 from no complaints 10 se-
vere complaints. Walking ability, cosmetic appear-
ance, working ability, recreational activity and range
of motion (ROM) of knee and ankle after the length-
ening procedure were assessed as impaired. un-
changed or improved. The patients were also asked
to state whether they were satisfied, uncertain or dis-
satisfied as regards the operative result. 10 patients
were excluded (Table 2).

75 patients with a preoperative LLI of 6 (3-14)
cm were reviewed (Table 1) and were clinically ex-
amined (ROM hip, knee and ankle joints). 3 patients
declined radiographic examination (orthoradio-
graphs, long-standing AP view of the lower extremi-
ties, sagittal projection of the lengthened segment
and adjacent joints).

The Wilcoxon's signed rank test was used for
paired comparisons and Mann-Whitney and Spear-
man rank correlation for unpaired comparisons.

Results

30 patients, 15 ycars of age or younger at surgery,
had few complaints regarding LBP and the joints of
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Table 1. Total material reviewed. The table is arranged according to technique, segment, diagnosis and age

Acta Orthop Scand 1994, 65 (3): 328-332

MO ONNNO NN NN OO ONIOONNONOOIM =N ~OOONOONNOONAONNNOOINOONONMON®

L N I VI VI UV SV e R i S S S IS VR SR SV VP NI VRN

000O0OO0TO0S 0 4 3 3 33

1

M N O P QRS T UV WX Y Z AAAB AC AD AE AF AG AH Al AJ AK AL AM AN

4 033 9 0

NN NN NNNANNUNNN - NN -~ AN~ NN NNNNNNNN - NNNNNNNNNNN -
NN NN NN -ANONNNNNONNNONO N - -~ NONONNNDN === N NON— == NN~ NNNOM N~ NN~ M NNNNNON NN~
NN NNNNNNNANNNN -~ ~NNONNNNN~ANNANON -~ NNNAN~NNNONNNNNNNNNNNNNN—NNNNNNNNN NN
NN m AN NNNNANNNANNNNN O - N O ~—OANNO - O NN O~ NNON -~ NAANNONOO N NN~ N~ NN NN NN NN NN
R e e e R e R e e R R e o e B R e o B B A B R ARl I I S B R B o B T O B N R N N YR
NMANANTTONNANNNOOOOONNO OO r NN rOANOANOO - - ANONIO -~ NOARN -~ OANNOODON NN ~NOONO®N
NN NN - AN - O~ ANANO OO NN OO - NN N0 - N O rONOO~OO N~ MOOOM=MON~— NN
HOONOONONANODONNOONNO NN OO Or OO0 —OOAN OO0 ON-rOANOONONNONOO O
NANNTIOANNDANNOONOINRANON -~ OONON~ANNOOAUNOSANNANN - NNDOOIO -~ OANANN~OONOONONN~NNANDTNANN®ONN OO
NN T TN TN TN TOON T LT LTI TATATITI TSI TONNNNIONSTOONOTLITTILTAU NI LILANS - T rr I ANNT LTI TLI TSSOSO N T
O 0000000000000 0Or "m0000000000rOrO0rOr000r00rO0O~0~00rOr0000rr0O0000000O 000
Orr O~ r 00O r - r OO0 rF rrrr O T OO T r O r O r O e OO0, r O e, r OO OO - — O - —
TANCFONONAN-rON DA T rTA N -TOMO 000000 -~r000ANO-OOO0O0OMrrOANON -~ ~ANOMMr NrO0ONOOO0QOOr =0 N~ NGO~
TOOMOCFNNNONOTNNOANMNMOMNONNNANNODONNNNANONMN - MO -rOMMOONNONONMNMOMNONINONMOMNOOS~rOMMMMANMMNNM®
N DO O N PO OO0 NO O -rOOMANOOOOOCOODOO0D~0ONOCOONONO~AN~rONNOMMNOO~rOAM~OMOO0ONMONO~-OOO
N OO0 PO ONCOONOCONOMONNOMONOODMOCOOONOOONONNNANMNONNONMNMNOrONMANOO~OOMMNO -0~ 00 —
CO000000000r000000-r000NOODONODOMOOOO0O-0DO0000OrOO0MMmrOONOOr0O000ONDOOOO+~0O0~000NOOODO
OO 00D O 0O N O NO OO0 OONOOOMOOOONOOOODROMODOOO~r000MNMANOONDOOrOO-r0O0MO0OrO0ONOOONOO OO
OO DO -0 D000 000 -0000OMONOCOCOCO000RO 0000000 r0C0NNrOONOrMrNrO0CONOrOrANAU~MN~——~00O0
T 000000 000N O - T OANMON-~rON 00000 0000000000 NDrMMIMNMOMNMNOONNMNMOO000CCOMMMOMNO~0 O~
CO 00N OO OO0 0000O0 - ~000000O0000000RO0OROO~0O0NO~0OOMOM-rO00000000ON0O0O~00000000 —
OO0 0000000000 -rOr N OO MOCOO00OONOCCOOO000ONNDOOOCOrNOMroO000NO0O000ONOMNOCOOOO0O—N
CNON - OO OO0 OMONOCONO-MOOOO0O00000ROOrO O r —AANANNN-~rOCNMNMONNr AN~ r-rO-~O00NONNMONOOON~O
N MO DO r AN AN AN - - NN -~ -0 0MOONCOOO OO0 MMONANNONOMMOrrNOANNO-ONMOMMMOMOOOMAN
O 0000 T TFOO T T rr rm OO0 T rr O 0000000000 T rO O rOrrOrrrOr 0000 Tr O ~0QO0 -0
AN O - AN - - - TN - r O -0 T — OO0 0NN~ ANOOrOMOONONrONT -~ AXD -~ OrOXOAUXNONDTT™
CMANONANOOMN - ANOOOCO0-~ONNOO - 0000 NAOTANN - —rNO-r —O00NONACHANCNNVNNNNNONDOOO - ~MNONIMNN
VAN I T D~ OO ANNINT T m OO0 = - —TOVVAONTQNON T~ N OTONONANDONONDNONO TV - NO VO~ ONON T OO®
T PR IR 2 2 P R R8I RN r e n T e Ry TR NI 888 BR 25 9RRNILRR8R2359LgS
NN -NOO -~ OO~ ~000000r mr~O 0000 NOOOrANr- OO rOO0N~rMNMrOAN-~NNONON =0~ @O0 ~ONOOOT M —
PONTITOONNNONONATONTODNDNITIITTOOCONTIITPONNVOONNONTVANNT - TANNOITANNTODINTADRONOCOMO ¥
W211111121212211211221221112212222122221221111122221221122212212122212212121
T T m, NN NN NN NN - s rr rr e, e r AN NN, e ANANAN T, r e r e AN NN NNNN
T T T T T e e e e, T T E T E E e, ANNNANNNANNANANANNANNDOOOOONOOOMNOMOOMOOO®
,1221121111212333333333333333444567mﬂ456733333333333333333111133333359122388
 RROTITDOVNOODNOTONTEONNITITINONONTNOBNONO T DOIIVOINONINTNDONMNTITOO - N TRTRONTONDDT T
N AN TN TN s r AT NN T N r A - NN r e m e r A=A NN~ NNNNN - -~ NN NN~ N~ NNNN— NN
R EAEREE SRR R R N R R L L R R R R EE RO TR T T I PR R LR
reeeeereo o No Y e e R NN RN RRBSEE3 88588 TY0ISSS S8 UBISS5B88CY0388LEBRANRNR

1




330

Acta Orthop Scand 1994; 65 (3): 328-332

Legend to Table 1.

A Case J  LLl estimated by surgeon (cm) AD Occupation
B Age K Age at follow-up (years) 1 Retired
C Sex L Follow-up time (years) 2 Sick lsave
1 Female M LLI estimated by the patient at 3 Student
2 Male follow-up {cm) 4 Full-time work
D Leg Length Inequality (LLI) (cm) N LLI radiographic at follow-up {cm) AE  Work ability
E Diagnoses O LBP confirmed in medical report AF  Walking ability
1 Ceongenital 0 No AG Cosmetic appearance
2 Congenital absent fibula 1 Yes AH Recreational activity
3 Posttraumatic Complaints 1 Impaired
4 Epiphyseal injury P Low back pain preoperative 2 Unchanged
5 Sequel of osteomyelitis Q Low back pain at follow-up 3 Improved
6 Sequel of polio R Hip long side preoperative Joint motion on the lengthened side at
7 Sequel of tumor S Hip long side at follow-up follow-up
8 Morbus Blount T Hip short side precperative Al Hip joint clinical examination
9 Morbus Perthes U  Hip short side at follow-up AJ Knee joint evaluated by the patient
10 Morbus Ollier V  Knes long side preoprative AK  Knee joint clinical examination
11 Spastic hemiplegia W Knes long side at follow-up AL Ankle joint evaluated by the
F  Technique X Knee short side preoperative patients
1 Callus distraction Y Knes short side at follow-up AM Ankle joint clinical examination
2 Direct lengthening Z  Limping preoperative 1 Impaired
3 Wagner lengthening AA Limping at foliow-up 2 Unchanged
G Segment 0 No 3 Improved
1 Femur 1 Slight AN Patient's opinion of the result of
2 Tibia 2 Moderate lengthening
H Side 3 Severe 1 Dissatisfaction
1 Right AB  Shoe-lift preoperative 2 Uncertain
2 Left AC Shoe-lift at follow-up 3 Satisfaction
| Lengthened {cm) 0 No
1 Yes

Table 2. 10 patients and a total of 25 lengthenings were excluded. Patients were evalu-

ated after the last lengthening

Technique

Cause

10 patients excluded

2 Callus distraction Short stature (4 femurs and 4 tibias)
1 Callus distraction Psychosis. Lengthening aborted

2 Callus distraction Lost to follow-up

1 Wagner lengthening Lost to follow-up

1 Wagner lengthening Refused to participate

1 Direct lengthening Died

2

Direct lengthening

9 lengthenings excluded
4 Wagner lengthening
3 Wagner lengthening
2 Callus distraction

Lost to follow-up

Subsequent callus distraction
Repeated Wagner lengthening
Repeated Wagner distraction

the lower extremities both preoperatively and at fol-
low-up (Table 1).

The 18 patients aged 26 (15-36) years, who stated
that they had had severe preoperative LBP, were all
registered as suffering from LBP in the medical re-
ports from the time of surgery. Severe or moderate
LBP was reported by 36 patients before lengthening
and, at follow-up, 27 of these had improved and no
one had deteriorated. Of the 39 patients with little, if
any, LBP prior to lengthening, 9 had deteriorated at
follow-up (Table 1).

The degree of LLI did not correlate to LBP either
preoperatively or at follow-up. More severe LBP
was found with increased age in the total material,
but in patients older than 15 years this was true only

at follow-up. 5 of the 6 patients with severe LBP at
follow-up had traumatic femoral shortenings.

12 patients, of whom 9 had traumatic shortening,
complained of severe or moderate pain in the hip of
the long leg before lengthening. 9 patients had im-
proved. 20 patients, of whom 18 suftered from malu-
nited femoral fractures, stated that they had severe-
to-moderate pain from the hip on the short side be-
fore lengthening, and 15 of these had improved at
follow-up.

54 patients complained of moderate-to-severe
limping before lengthening and, at follow-up, 45 had
improved. 54 regularly wore a shoe-lift preoperative-
ly and at follow-up 17 still did but, of these, 6 com-
pensated a LLI of 1.5 cm or less. There was no dif-
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ference regarding the degree of preoperative LBP
between the patients who used a shoe-lift and those
who did not. Walking ability improved in 59 patients
after lengthening while 7 found it impaired and 9 un-
changed.

35 patients stated that the cosmetic appearance
had improved while 21 (7 of 17 direct LL. 5 of 18
Wagner LL and 9 of 40 callus distractions) were dis-
satisfied with it and 19 found it unaffected by LL.

Working ability improved in 38, was not affected
in 29 but deteriorated in 8 patients, of whom 6 had
traumatic shortenings. 40 patients stated that their
ability to participate in recreational activities had im-
proved, 24 that it was unchanged, but 11 stated that
it had deteriorated after LL.

51 patients found ROM in both knee and ankle
joints not affected or improved by lengthening.
Clinical examination revealed a decreased ROM
compared to preoperative status in 17 patients. The
loss of motion did not exceed 30°, except in 1 ankle
joint.

60 patients were satisfied with the results of the
lengthening. 5 patients, all with traumatic shorten-
ings, were dissatisfied. 2 of these had been subjected
to direct lengthening which, in 1 case, was compli-
cated by a compartment syndrome, leaving the pa-
tient with a rigid and painful foot and decreased
ROM in hip and knee. The other presented with a
LLI of 5 cm. Of the 3 dissatisfied callus distraction
cases, 1 patient reported more problems from a for-
merly ankylotic ankle joint and 2 were dissatisfied
with the cosmetic result (Table 1).

10 patients were uncertain whether they had bene-
fited from surgery or not. 7 found the cosmetic ap-
pearance less attractive and 5 found the lengthening
procedure difficult; they had been subjected to more
than 4 operations. 5 patients complained of restricted
knee and/or ankle motion, 3 patients had a remaining
LLI of 9 (6-10) cm and 2 had angular deviations ex-
ceeding 20°.

Discussion

Patients with LLI seek medical advice because of
discomfort or pain from the locomotor system, the
fear of future problems if the defect is left uncorrect-
ed or for cosmetic reasons. Children are brought by
their parents who worry about future problems and
the cosmetic appearance. Most publications concern-
ing LL deal with technical aspects rather than with
what is accomplished from the patient’s point of
view (Moseley 1989, Guidera et al. 1991).

LL has a great psychological impact on children
but it can resolve without long-term sequelae (Hrut-
kay and Eilert 1990). Restricted joint motion was
found during lengthening in most cases, but the pa-
tients generally regained preoperative ROM (Pouli-
quen et al. 1989). In a survey of 26 patients, who
underwent lengthening because of congenital short-
ening, it was concluded that these patients had sub-
stantial problems with their feet, minor complaints
from unstable knees and that the majority were dis-
satisfied with the cosmetic appearance after LL (Du-
toit et al. 1990). Friberg (1983) demonstrated a cor-
relation between LLI and LBP and between LLI and
pain from the hip on the long side. These complaints
diminished after a strict shoe-lift regime. Other au-
thors (Hult 1954, Hellsing 1988) were unable to cor-
relate LBP to LLI.

The aim of our study was to chart the complaints
experienced by patients with major LLI and to obtain
the patients’ opinions about the effect of LL on the
subjective symptoms which, to our knowledge, have
never been studied before. In a retrospective study
there is bias. People tend to forget episodes of LBP
(Biering-Sorensen and Hilden 1984). Preoperative
LBP reported by the patients were, however, in most
cases confirmed by the medical reports from the time
of surgery. Subjective evaluations by patients of the
results of surgery were not as good or better, depend-
ing on the scoring system they were compared to
(Andersson 1972). This material is heterogeneous in
respect of diagnosis, age and surgical techniques, but
we have studied the influence of these differences on
the results. Even though the information presented
may be considered as soft data, we decided to ana-
lyze it statistically to clarify any changes in preoper-
ative symptoms.

More than half of the patients older than 15 years
suffered from LBP prior to lengthening, which ex-
ceeds the prevalence of LBP in a general population
(Bergenudd and Nilsson 1988). The preoperative use
of a shoe-lift did not conclusively reduce LBP, in
contrast to other studies (Friberg 1983). Our explana-
tion for this difference is that, in our material, the
shoe-lift was not worn permanently and usually did
not fully correct the LLI.

A restricted joint motion, usually of a minor de-
gree, was detected in more than one fifth of our pa-
tients, in contrast to other studies (Pouliquen et al.
1989). Every third patient complained of restricted
Jjoint motion at follow-up, which made us presume
that a stiff joint was better tolerated if the leg was
short.

The majority of patients were satisfied with the re-
sults obtained by lengthening. Complications to LL
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(Paley 1990), major remaining LLI and an undesir-
able cosmetic appearance explained the overall dis-
satisfaction with LL. No patient with congenital
shortening was dissatisfied with the results of the
LL.
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