
Eur Spine J (1997) 6 : 304-307 
© Springer-Verlag 1997 

E. Orvomaa 
V. Hiilesmaa 
M. Poussa 
O. Snellman 
K. Tallroth 

Pregnancy and delivery in patients 
operated by the Harrington method 
for idiopathic scoliosis 

Received: 31 October 1996 
Revised: 3 February 1997 
Accepted: 29 April 1997 

E. Orvomaa 
Finnish Navy 

E. Orvomaa (W~)) 
Haukikuja 3 A, FIN-02170 Espoo, Finland 
Tel. +358-9-452 3525; 
Fax +358-9-737 976 

V. Hiilesmaa 
First and Second Departments 
of Obstetrics and Gynecology, 
Helsinki University Central Hospital, 
Helsinki, Finland 

M. Poussa • O. Snellman - K. Tallroth 
The Orthopedic Hospital of the Invalid 
Foundation (Orton), Helsinki, Finland 

Abstract The course and outcome 
o f  142 pregnancies  in 146 patients 
opera ted  be tween  1970 and 1975 by  
the Harr ington  method  for id iopathic  
scol iosis  were  s tudied to de te rmine  
the effects of  scol iosis  on pregnancy  
and chi ldbir th  and the effects of  
p regnancy  on the remain ing  fused 
and unfused  scol iot ic  curvatures.  Oc- 
currence of  and sick leave due to low 
back  pa in  during pregnancy  was de- 
termined.  The patients,  all  o r ig ina l ly  
t reated at the Or thopedic  Hospi ta l  of  
the Inval id  Founda t ion  (Orton) in 
Hels inki ,  F inland,  were invi ted to a 
c l inical  and rad io log ica l  r e -examina-  
tion on average  19 years  fo l lowing  
surgery. The results  show that preg-  
nancy  does not  s ignif icant ly  increase  

fused scol iot ic  curvatures  nor  the re- 
main ing  unfused curvatures.  A 
somewhat  h igher  propor t ion  of  chil-  
dren (23%) were de l ivered  by  ce- 
sarean sect ion than in the general  
popula t ion  (15%; P < 0.01), but  this 
result  should only  be taken as sug- 
gestive.  Rates  of  compl ica t ions  of  
p regnancy  and in labor  did  not  differ  
f rom those in the background  popu-  
lation. The offspring were  healthy. 
Low back pain  during pregnancy  oc- 
curred in about  40% of  our  patients,  
but  was severe enough to cause sick 
leave only in 11% of  the pregnan-  
cies. 
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Introduction 

Paul  Harr ington  deve loped  the ins t rumenta t ion bear ing 
his name for correc t ion  and fusion of  scol ioses in 1960 
[8]. In Finland,  a lmost  all  pat ients  with id iopathic  scol io-  
sis are treated,  ei ther conserva t ive ly  or operat ively,  at the 
Or thopedic  Hospi ta l  of  the Inval id  Founda t ion  (Orton),  
where  the Harr ington  method  has been  in use since 1966. 
Abou t  85% of  pat ients  with id iopathic  scol iosis  are fe- 
male.  Very few data  are avai lable  on these pa t ien ts '  preg-  
nancies  and childbir ths.  Our  s tudy set out to answer  such 
quest ions as: Do w o m e n  with fused spines exper ience  
more  low back pain  during pregnancy  than other  women?  
Is there an increased inc idence  of  obstetr ic  compl ica t ions ,  
and, if  so, what  are the reasons? Is there an increase  in the 
fused scol iosis  curvature,  or in the remain ing  unfused cur- 

vature? Do the chi ldren have more  congeni ta l  anomal ies  
or  other deve lopmenta l  p rob lems  caused by  de l ivery?  

Patients and methods 

Between 1970 and 1975, 171 female patients between 13 and 18 
years of age (mean 14 years) were treated operatively for idio- 
pathic scoliosis at the Orthopedic Hospital of the Invalid Founda- 
tion. The patients were followed up at the hospital's outpatient 
clinic until the fusion was deemed stable and until full skeletal ma- 
turity had been reached, which was at (mean) 19 years of age. The 
surgical technique used consisted of a primary operation with ap- 
plication of the Harrington apparatus and distraction of the spine 
with a spinal fusion operation 2 weeks later. All patients were op- 
erated on by one senior author (O.S.). This series of patients was 
invited to a clinical and radiological re-examination on average 19 
years following surgery. Of the 171 patients, 2 had died, 8 had emi- 
grated, and 2 could not be located. Of the remaining 159 patients, 
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146 (92%) were re-examined at the outpatient clinic. Their mean 
age at this time was 33 years (range 29--36 years). The patients 
were interviewed and clinically examined by the first author 
(E.O.), who had not had any part in the initial treatment of the pa- 
tients. The patients answered questions about pregnancy, low back 
pain, and child delivery. The patients' charts and radiographs were 
reviewed and new radiographs were taken. The results were ana- 
lyzed at the Helsinki University Computing Service Center using a 
modified SPSS statistical package. 

Results 

Of the 146 patients,  79 had had one or more deliveries 
(54%). Twenty-s ix  had had one delivery, 43 two deliveries,  
7 three deliveries,  and 3 had had four deliveries.  There 
were three twin pregnancies ,  making a total of  142 preg-  
nancies and 145 children. The method of  del ivery is given 
in Table 1, which shows the cesarean section rate to be 
23%. One patient  had undergone three cesarean sections 
because of  toxemia  and cephalopelvic  disproport ion.  There 
was one case of  a prolapse  of  the umbi l ica l  cord. None re- 
ported the cesarean sections having been per formed be- 
cause of  the scoliosis.  Ninety percent  of  the pregnancies  
were of  normal  duration and 10% were premature,  prema-  
turity defined here as less than 38 weeks of  gestation. 

Thir teen pat ients  of  146 had suffered miscarr iages ,  of  
whiCh none  could  be re la ted  to scoliosis .  Twenty-one  pa- 
tients of  146 had undergone  an induced  abort ion,  none be- 
cause o f  scol iosis  or  other  medica l  reasons,  but  for social  
reasons.  

Al l  but  four  chi ldren (3%) were  repor ted  to be healthy. 
One is re ta rded  because  of  rubel la  infection,  and one is re- 

Table 1 Method of delivery 

Pregnancy No. of Percentage of 
cesarean sections cesarean sections 

First (n = 79) 16 20% 
(primiparae) 

Second or later 17 27% 
(n = 63) 
(multiparae) 

Total (n = 142) 33 23% 

Table 2 Low back pain during pregnancy 

tarded with mul t ip le  organ anomal ies  caused by  a rare 
ch romosomal  d isorder  inher i ted f rom the father. One 
child has secondary  scol iosis  due to a ver tebral  anomaly,  
and one chi ld  had bi la tera l  congeni ta l  hip luxation.  

The  inc idence  and t ime of  onset  of  low back  pain  dur- 
ing p regnancy  is shown in Table 2. 

S ick  leave because  of  low back pa in  occurred in 11 
women  (14%) during their  first pregnancies .  The  per iod  
of  absence var ied  f rom 1 to 8 weeks,  being typ ica l ly  2 
weeks  (50% of  the cases).  Six  w o m e n  were absent  f rom 
work  because  of  low back  pa in  during their  second preg-  
nancies  (12%). The  durat ion of  sick leave var ied  f rom 1 to 
39 weeks.  Dur ing their  third and fourth pregnancies ,  the 
patients in this series had no absence  f rom work  due to 
low back  pain. Subjec t ive  pain lessness  of  the back  after 
chi ldbir th  was achieved by  3 months  in 67% and be tween  
3 and 12 months  in 33 %. 

The mean  res idual  fused thoracic  curve measured  by  
the Cobb  method  was 44 ° (range 21° -86  °) at skeletal  ma-  
turity. M e a s u r e d  by  the s ame  m e t h o d  f rom f o l l o w - u p  
r ad iog raphs  the  thorac ic  cu rve  a v e r a g e d  50 ° ( range  
26°-130°) .  The secondary  lumbar  curves were also mea-  
sured by  the Cobb  method.  In our patients ,  the mean  lum- 
bar  curve before  spinal  fusion was 34 ° (range 5°-95°) .  A t  
skeletal  matur i ty  it was 26 ° (range 3° -80  °) and at fo l low-  
up 27 ° (range 5°-86°) .  

Discussion 

In our series there were  33 cesarean sect ions in 142 preg-  
nancies,  a rate o f  23%. This is h igher  than the na t ionwide  
average (P < 0.01) [7]. Our  results are comparab le  with 
those o f  previous  studies,  which  indicate  that the cesarean 
sect ion rate is e levated  in w o m e n  with  severe deformit ies ,  
espec ia l ly  in non- id iopa th ic  scol ioses  [2, 4, 5, 9, 10, 12]. 
The mixed  mater ia ls  of  Dugan  and Black  [5] and Betz et 
al. [2] showed lower  cesarean sect ion rates for pat ients  
with scol iosis  than cor responding  na t ionwide  averages.  
Our  mater ia l  can best  be compared  with that of  Cochran  et 
al. [4]; both  show sl ight ly h igher  cesarean sect ion rates 
than expected.  As  a speculat ion,  this could  be due to ob- 
stetric pat ients  with scol iosis  being rare and opera ted  s c o -  

Pregnancy Low back pain Onset of low back pain in trimesters 

(%) n First Second Third 

Cannot recall 
time of oneset of 
low back pain 

(%) n (%) n (%) n (%) n 

First (n = 79) 38 30 
Second (n = 50) 46 23 
Third (n = 10) 40 4 
Fourth (n = 3) None 

Total (n = 142) 40 57 

23 7 1 
9 2 28 

25 1 50 
None None 

18 l0 21 

4 27 8 37 11 
6 22 5 44 10 
2 None 25 1 

None None 

12 23 13 38 22 
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liosis patients even rarer, with the obstetricians having 
preferred cesarean section to be on the safe side. No in- 
crease in obstetric problems justifying the excess of ce- 
sarean sections was observed. The statistical power of the 
Fisher test used was only 50% at the significance level of  
P < 0.01. The statistical power calculates to a more ac- 
ceptable value of 70% at the significance level of P < 
0.05. Our material includes all scoliosis patients operated 
during the years 1970-1976; thus a larger material giving 
a stronger statistical power value could not be gathered as 
we wanted a long enough follow-up time. We compared 
the pregnancies in our material with pregnacies in the 
general population during the same years, because reliable 
nationwide statistics [7] are available for comparison. 
Data from an age-matched control group, not to mention 
an age-matched control group having had back surgery 
for other reasons than scoliosis, would have had to be 
gathered by questionnaire, and would thus be less reliable 
than the nationwide statistical data. The result showing a 
higher than expected incidence of cesarean section in our 
study, should therefore be taken only as suggestive. 

We found four children with anomalies (3%) in our 
material of 145 babies, which is similar to nationwide rate 
[6]. The duration of pregnancy was less than 38 weeks in 
10% of the pregnancies in our material, which is compa- 
rable to the corresponding nationwide rate [7]. No perina- 
tal or neonatal deaths were reported. Thirteen spontaneous 
abortions were reported, which does not differ from the 
expected rate [7]. It seems that scoliotic patients do not 
suffer from more obstetric problems than non-scoliotic 
women. The offspring do not show an excess of congeni- 
tal anomalies. Visscher et al. [13] reported prematurity in 
12.5% of pregnancies, differing statistically significantly 
from the expected 7.8%, but concluded that the reproduc- 
tive outcome of scoliotic women did not differ in other re- 
spects from that of non-scoliotic women [13]. Other stud- 
ies either do not address prematurity and the health of  the 
offspring [5, 12] or are in harmony with our results [2, 4, 
10]. Kopenhager [9] found that kyphoscoliotic patients 
(none had idiopathic scoliosis) tended to have low-birth- 
weight infants [9]. 

The incidence of low back pain during pregnancy was 
40% in our series, corresponding well with that of low 
back pain in non-scoliotic pregnancies [11]. Low back 
pain severe enough to cause absence from work was 
found in 11% of the pregnancies in our series. This is in 
accordance with Betz et al. [2]. Myllynen [11] reports an 
incidence of 13% ,,skeletal pain" causing absence from 

work in her series of 1166 pregnancies in non-scoliotic 
women. Siegler and Zorab [12] report low back pain in 
21% of scoliotic pregnancies. Low back pain and severe 
low back pain are not well defined in these studies. The 
information obtained by Siegler and Zorab [12] is by 
questionnaire only. Laws and regulations governing sick 
leave differ significantly from one country to another. 
Therefore, no valid comparisons can be drawn between 
different studies of low back pain during pregnancy in 
scoliotic patients, but it seems that low back pain is not a 
major complicating factor in these pregnancies. 

Our material showed a mean increase of 6 ° in the fused 
scoliotic curvature in patients who had experienced at 
least one pregnancy. Although this falls within the limits 
of measurement error, it may also have been caused by a 
slight extension of the curvature leading to this slight in- 
crease in the size of  the curvature. A mean increase of  
only 1 ° in the unfused lumbar curvatures suggests stabil- 
ity and lack of effect due to the pregnancies. Our results 
support the findings of Cochran et al. [4] and Betz et al. 
[2]. Our study cannot be compared with the studies of 
Blount and Mellencamp [3] or Berman et al. [1], as these 
discuss unfused curves and our patients all have fused 
scoliotic curves [1, 3]. 

Conclusions 

We conclude that pregnancies in patients operated by the 
Harrington method for idiopathic scoliosis do not lead to 
significant increases of the scoliotic curves, thoracic or 
lumbar. Somewhat more often than in the general popula- 
tion the delivery is by cesarean section (P < 0.01), but this 
result should only be taken as suggestive. The rate of 
complications during pregnancy and the rate of  premature 
deliveries are no higher than in the general population. In- 
creased low back pain during pregnancy is experienced by 
about 40% of these patients, but the pain is severe enough 
to cause absence from work in only 11%, corresponding 
with the general national rates. The children seem to have 
no more congenital anomalies or health problems caused 
by delivery than in the general population. Pregnancy and 
delivery in patients with idiopathic scoliosis operated by 
the Harrington method pose no significant obstetric or or- 
thopedic problems or risks. 
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