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Dr. Gziildal has been kind eiiougli to leave the subsequent 
esaniiiiatioii of the cases of congenital tovticollis operated on 
a t  the Orthopaedic Hospital in Copenhagen to me. 

It is the results of these esaniiuations I have tlie liononr to 
presen t here. 

F’roiri 1920 to January ls t ,  1936 the total nuinher of patielits 
operated on was 131. Of these patients 117 have been esarniiied 
later. The nniiiber of patients not get esaniined 01113’ aiiiounts 
to 1.1 (12 %) ; some of these 14 patients were e\raniiiietl a. few 
nioiith.: after operation, ant1 fro111 the condition of the re- 
niaindw O I I  their discharge from hospital, tlierr is no reason 
to think that  a. snhseqnent examination wonltl alter tlie preseiit 
statistical report. May I iii;ike $1. few rel1iiirks abont the cliiiical 
ina twid ,  which may help yoti to jntlge the operative yesnlts. 

The great majoi.ity of the pal ieiits, iiainely 111, were operated 
oil a t  ail early age, 19 being unclei~ 5 years old. Only a few wei’e 
iiiider 3 years of age, 64 were between 5 niid 10 years oltl. and 
3s n-ei-e hrtn-eeii 10 and 15 years old. Oiily 6 were adults. 

As in most other statistical reports the defect was l i m e  
fieqneiit aillong the female ses, in the present cases 30 boys a.: 
against 67 girls. 

As has also been stated in other publications tlie tlefect i.: 

l) Read befow the British ortllolmrdic Ass., May 18tl1, 1937 
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mostly right-sided, namely 65 right-sided cases as against 52 
left-sided cases. 

The degree of the defect previous to the operatiou was clas- 
sified as follows: 

Minor degree ............................................. 8 
Intermediate degree-not complex ............... 59 
Major degree, complex form ........................ 41 
Post operative recurrences ........................... 9 

This series shows some interesting clinical points such as: 
The importance of trauma a t  birth, the occurrence of several 

other cases in the same family and the simultaneous existence 
of other deformities and defects, which, however, I will not dwell 
on here. 

Apart from the patients who have been admitted to the 
hospital with recurrence after the operation a few have for 
some time undergone the conservative treatment of manipula- 
tion, massage, and suspension. The majority, however, have ye- 
ceived no treatment. 

General anesthesia (ether) was always employed. In  prin- 
ciple the operation was the same in all cases, with, however, a 
few modifications. The fundamental idea of the operation is 
an open tenotomy of the sterno-mastoid muscle corresponding 
to the seat of the contracture. The technique was as follows: 

Through a horisontal incision 2 or 3 em. long placed over 
the medial part of the sternal and clavicular heads of the sterno- 
cleido-mastoid muscle the muscles were exposed and cut in 
layers together with all tense fascia1 tissue, the patient’s head 
being held in an over-corrected position to the sound side. Great 
stress is laid on the utmost thoroughness, especially in the suf- 
ficiently lateral loosening of the fibrous elements. The fascia 
which separates the back of the sterno-cleido-mastoid muscle 
and the internal jugular vein was also slit so as to bare the 
vein a t  the bottom of the wound. 

After a careful hemostasis the skin is sutured with hemp 
or silk. The deformity is then over-corrected, the head being 
bent to the sound side, and turned to the defective side and 
then held there by means of LTchunx’ collar. Care is taken that 
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the over-correction is iiiaiiitainecl until the patient is discharged 
from the hospital. The patient is then instructed as a n  after- 
treatment to  use the inclined suspension apparatus at home a 
couple of times a day-a procedure that  is to be continued for  
half a year, a year, or two years according to the circumstances 
in order to ensure a peri~iaiieiit result. 

Fig .  2. 

(After operation for right-sided torticollis.) 
Super-correction of the head with Schanz’ collar. 
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I n  some cases the operative technique was, as before men- 
tioned, modified. In a few severe cases where the muscles had 
to a great extent nndergone fibrous degeneration a resection 
of the muscles in question was made. In  a single case superior 
tenotomy was also undertaken. In the case of a great many 

F i g .  3. 
After-treatment with inclined suspension. 
(After operation for riqht-sirlerl torticollis.) 

patients, a total number of 56, mainly girls (where the defect 
was not too serious), the operation was supplemented by a 
plastic lengthening of the iiiiiscle that was cut, and a corner 
of muscle was sewn down to one of the places of insertion to 
prevent a possible obliteration of the contours of the neck. 

The post operative period of observation was between 1 and 
16 years, on an average 5 or 6 years. The great majority of the 
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patients I exaillined persoilally but, as we clicl iiot want to iii- 
commode the patients from the provinces by requesting them 
to come lo the hospital these were examined by their physicians 
;~ccorcling to  a printed form, in which several definite questions 
required to be answerecl. I want to  thank these physicians for 
their kind assistance. 

Opor(ttio,i r c s ~ ~ l t  of 117 ccr.ses (inclitding 9 opeixtioiis for 
recurrelice) . 

,lIor.ta l i ty:  0. 
C‘oiriplicrctiorcs: An iiijiiry of the internal jugular vein oc- 

curred twice but was attended by no consequeuces to speak of, 
neither serioiix bleeding nor air-emboli. The injuries were 1.e- 
paired bp side-ligatiire or suture. In 3 cases there was a slight 
suppuration of the wouiid. 

The immeditcte result of t kc  operution has with a single ex- 
ception been satisfactory, with a. good correction or over-correc- 
tiou of the head a t  the patient’s discharge from the liospitnl 
2 or 3 weeks after the operation. 

In judging tlie po’rricinoice of t h e  vcsult the following objec- 
tive aiicl subjective factors have been taken into accouiit, 
although in a wrying  degree. 

Objcctiue factors: Sitb j c c t i r e  frrctors: 
Position and inorability of the 

The coiitracture. 
Face asymnietry. 
Vertebra I deformities. 
The scar. 
The contours of tlie neck. 

Palient’s estimate of the cos- 
head. irietic and fnnctional result. 

I have divicletl tlie iaesiilts into three categoyies : 
I. good. 

11. less good, not satisfactory. 
111. recurrent. 

Noiie of the eases mese worse than before operation. 
Croup I: yood reszclt. To this group belong in  the first place 

not only tlie case? that  are  q u i t e  ideal in every respect, but also 

20’ 
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cases where the cosmetic and functional results are good, even 
though they leave something to be desired in anatomic respects. 
More clearly defined, these are patients with an erect bearing 
of the head and neck, with free movability of the head and the 
neck, with no face asymmetry or, with one so slight as to be 
scarcely perceptible, with no vertebral deformities, with a scar 
that is a t  any rate not disfiguring, where the contours of the 
neck do not differ greatly from the normal, and, where a t  the 
same time the patient himself is satisfied. With some of these 
patients there is a slight contracture of the muscle operated on, 
most easily seen when the head is turned vigorously to the one 
side. This, practically speaking, means nothing to the patient 
who as a rule is not even aware of it. To this category, fortunate- 
ly, most patients belong, namely 100 (86 %) of whom 17 are 
quite ideal (15 %). 

Group I I :  less good result, a t  any rate a little unsatisfactory 
from the operator’s point of view, while the patient himself is 
as a rule so well satisfied that one is reluctant to suggest a re- 
operation, so that everything considered the situation has been 
considerably improved. 

The classification of this group has been made according 
to the existence of one or  more of the following symptoms: 

An abnormal position of the head, either slightly bent to 
the defective side, or, possibly turned a little to the sound side. 
A recurrence of the contracture though less pronounced than 
before. A slight restriction in the movability of the head in any 
way. A persisting face asymmetry, possibly with some vertebral 
deformity. A disfiguring scar or keloid. A striking deviation 
from the normal in the contours of the neck. The after-examina- 
tion shows that 13 patients (11 %) beloizg to  this group. It 
must, however, be born in mind that the grouping was by no 
means an easy matter. Some of these patients might come under 
the group of the good results, conversely another examiner 
would possibly include some of the patients from group I in 
the group of the less good results. 

Group III :  the material offers 4 examples (3 %) of recur- 
rences. None of these patients wa,s-apart from the scar- 
worse off than before. 
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As a whole these results must, in consideration of the nature 
of the material, be said to  be good, at least better than I had 
expected. At that time, to be sure, I was not familiar with any 
other reports of late results, and, hoping that  it may be of 
interest I beg for the sake of corripai=ison quite briefly to re- 
produce the literature I have been able to  find on this subject. 

N z ~ s s h n u ~ ? ~  (1926) has followed up 47 of a total number of 
77 patients operated on by the BIikulicz method-either with 
total extirpation or resection of the sterno-cleido-mastoid 
muscle. The entire result is clifficult to  judge numerically, but 
it is stated that the main objects of the operation: the position 
and movability of the head were deficient in 24 % of the cases. 
The material is from Stichjs ward in Gottingen. 

A Swedish report (Hellstndiars) (1927) of 23 cases operated 
either throiigh open tenotonix at the insertion or by open 
tenotomy a t  the origin plus subcutan tenotomg don-nwards 
states that the results were on he whole good. Only 1 recurrence. 

L49-m3Zd (1933) has followed up  51 patients from Klose's 
wai4  in Danzig of whom 14 were operatecl on after the VolB- 
niann method, 37 after the Nikulicz method. There were 110 es- 
sential differences in the results after the two methods. Recur- 
rence in 3 cases. As the cosmetic result was not quite satis- 
factory, these surgeons changed their technique and aclopted 
the Lange and Tillaux methocl. The result of this was that  out 
of a number of 9 patients recently operated on there mas one 
case of recurrence, one iniddling good case, and seyen good cases. 

A.  Iirniner (1934) has after-exaniinecl 60 patients out  of a 
total number of 149 patients operated on. Most of these patients 
were operated on after the Lorentz' Method : subcutan tenotomy, 
redresserneut, plaster of Paris cast for four weeks. 

Result: The scar mas fine in all cases. The contours of the 
neck were well-preserved in 72 %, partly preserved in 11 %, 
and effaced in 17 % of the cases. The fuiictional result was 
very good in S3 %, goocl in 15 % and recurrent in  1," % of the 
cases. 

In the following a few minor statistics are  stated. The ori- 
ginal works have not been available to me. 
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P. Lunge (1914) : 40 cases operated on after own method. 3 % 

ti. Hutten (1926) : 20 cases operated on after the Foderl method. 

Doering (1934) : 37 cases (open tenotomy, redressment). 2.7 % 

Howell: 20 cases operated on after the Lorentz method. 5 yo 

From this country Bent,-o?% (1934) has published his results: 
43 patients operated on a t  about the same age as ours. In the 
case of 33 patients double myo-teuotomy was undertaken, both 
a t  the origin and at the insertion, in 10 cases single inyo-tenoto- 
my a t  the insertion. The result i s  stated as being good and last- 
ing in all cases except one, which was not so good. 

H O Z L ~ ~ L  (1934 j has published an American statistical report 
dealing with 35 cases, all children under 14 years of age, with 
an operative technique very similar to ours. He states that all 
the results were good. 

I n  the Same publication two older statements from about 
1921 are quoted. I have not had access to  the originals. One 
statement (Meyerding)  comprises 26 cases operated through 
open tenotomy with the following results: 14 cured, 4 improved, 
8 unaffected. The other statement (8teindler j gives the follow- 
ing late results of 27 patients operated on : 77 % good, 23 % bad. 

I shall not attempt any comparison between the results of 
the variou,s statistical reports and my own report, as very few 
have stated on what principles the results have been judged. 
However, there seems to  me to be special reason to  stress 
Bentxon’s fine results. These are probably to some extent due 
to the fact that  he deals with a private clientele, where the 
conditions for a consistent after- treatment are better than at 
a public hospital. At  the Orthopaedic Hospital, a t  least, it is a 
fact that  after-treatment of patients who have their homes in  
the provinces cannot be dealt with by the hospital. It seems to  
me that  this after-examination togtther with the other statis- 
tical reports provides good data for a judgment of the opera- 
tion prognosis with regard to congenital torticollis. 

recurrent. 

10 yo recurrent. 

recurrent. 

recurrent. 
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No iiiatter what the iuetliod employed a small per cent of 
recurrences is inevitable \I liile in  a iiuiiiber of other cases the 
result is  not quite good, but in niy opinion it is of ra lne to  
have been able to ascertain that  21 good aiicl lasting result inay 
be reclioiied with in  about eighty cases out of a hundred. 

As regards a coiiipariwii I,et\veen the results of ordinary 
tenotomy and tenotoiiiy plus plastic leiigtheiiiiig of the sterno- 
cleido-mastoid iiiuscle, the after esaiiiinutioii s l io~vs  that  the 
results are practically the same. It does iiot appear that  the 
contows of the neck in geiieral are niuch better after plastic 
than after ordinary tenotoiiiy, neither do they appear to he- 
come \verse, iior is the claiiger of recurrence greater.-However. 
as the patients who have received the plastic treatnieiit have 
been speciallj- selected, it seems to iiie that  orcliiiary open 
tenotoiny is to be piderred \\-hen there is a question of choos- 

I have tried to find out if i t  i s  lmasihle 011 the basis of this 
material to  discover the reason why soiiie cases reciirr 01' be- 
come less good. I n  soiiie c a s w  I tliiiili this lias been possible. 
I n  order not to trouble yon ivitli an accoiiiit of  each patient, 
I beg quite briefly to state tlie factors which in iiiy opinion are 
responsible for soiiie of tlie unsatisfactory results. 

1) Recwrcncc  af ter  prcvioiis opercctioit. There is no doubt 
that  such cases may be successfully operated on, aiiiong other 
things because the p'eseiit iiiaterial shows 6 good examples of 
this, but it seeins obvioiis that  there is less Iiope for a 600'1 
result than in the case of patients not previously operated oil. 

3 of the unsatisfactory results aiae cases recurring after previous 
operation elsewhere. 

2) Age  of putienf opwufetl  oiz. I have formerly been of tlie 
opinion, perhaps shared by othem, that  the earlier oiie operated 
for torticollis-that is to saj- when the time for conservative 
treatment had been exceecled-the better tlie resiilt that iniglit 
be expected. This opinioii is iio doubt wrong, as  a proper after- 
treatment caiiiiot be given to cliildreii of say 2 years of age. 

As a matter of fact 2 of the cases which reciiri'ed, that  is 
to  say half of them, were children of 2 years of age, the very 

ing between these two opei 'il t '  1011s. 



302 JENS FOGED 

youngest operated 011. Both of them were operated again later 
on with a good result. On the other hand the patient may alm 
be too old for the operation. Among the older patients there 
are, to be sure, a few who have been operated on at  the age 
of thirty or thereabouts with a good result, but it is surely 
not accidental that one of the oldest patients, a patient of 17 
with severe complex torticollis, showed a less good result. 

3) Techaical errors. That lack of radicalism in the opera- 
tive technique may be the cause of less good results is obvious. 
The material offers one definite example-and probably several 
other examples-of this, where no other cause can be found. 
This was a patient who a t  once got 8 recurrence because the 
clavicular head had not been cut. 

4) Deficient after-treatment. Whether the permanent result 
can be good or not without proper treatment cannot be seen 
from the present material. All patients with a satisfactory 
result have, as a matter of fact, paid good attention to  their 
after-treatment. I am of the opinion that the after-treatment 
is of the greatest importance for the good result of the operation. 
I am supported in this opinion by the fact that 4 patients with 
unsatisfactory results had either not a t  all or only for a short 
period complied with the request to practise suspension. 

5) Keloid in the scar has impaired the result in the case of 
2 patients. 

With regard to the 4 last patients included in this material 
the cause of the less good result cannot be seen. Two of them 
were, to be sure, strongly pronounced and complex cases, one 
of them even to such a degree that superior tenotomy had to 
be undertaken. 

The factors of importance for obtaining a good permanent 
result are in my opinion the following: 

1) Great thoroughness in the performance of the operation 
including the cutting of all tense tissue to the sides and down 
to the bottom, so that one does not finish until the internal 
jugular vein has been laid bare. Careful hemostasis. 

2 )  Age of paticnt operated on should not be under 3 or 4 
years. 



TORTICOLLI S 303 

3) Continued over-correction of the head during the stay 

4) Careful and long after-treatment. 
at the hospital. 

SUMMARY 
Of the 131 patients operated on 117 were after-examined. 
Method of operation: Open tenotomy on the sternocleido- 

mastoid muscle a t  its insertion, with-possible resection of the 
fibroid degenerate par t  of the muscle in question. I n  several 
cases the operation was supplemented by a plastic lenghtening 
of the muscle. 

l ' ime of operation: 1-16 years. Average time: 5-6 years. 
Resul t  of operation: I. Good: 100 cases (86 %) of which 

17 cases were quite ideal. 
IT. Less good: 13 cases (11 %). 
III. Recurrent: 4 cases ( 3  %). 

The importance of the following points for the obtaining of 

1. Extreme thoroughness in the performing of the operation. 
2. Age a t  operation not under 3-4 years (and preferably not 

3. Continuous over correction of the head while a t  the 

4. Sedulously maintained and prolonged after-treatment. 

a good permanent result is emphasized: 

over 15-16 years). 

hospit a1 . 

ZUSAMiIIENFASSUNG 
Von 131 operierten Patienten wurden 117 nachuntersucht. 
Operationsmethode: Offene Tenotomie am m. sterno-cleido- 

mastoideus an der Insertion - evtl. Reselrtion des betreffenden 
fibros degenerierten Muskelabschnittes. I n  einem Teil der Falle 
wurde die Operation durcli plastische Verlangerung des Mus- 
kels suppliert. 

Observationszeit : 1-16 Jahre, durchschnittlich 5-6 Jahre. 
Operationsresultat: I. Gut:  100 Falle (86 %), hiervon 17 

Falle ideell. 
IT. Weniger gut: 13 Falle (11 %). 

T I T .  Rezidiv: 4 Falle (3  %). 
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Als zur Erzielung eines guten Dauerresultates von Bedeu- 

1. Weitgehender Radilmlismus in der Ansfuhrung der Ope- 

2. Ein Operationsalter von iiicht unter 3-4 Jahre. 
3. Fortgesetzte tfberlrorrektion des Kopfes wahrend als Hos- 

4. Sorgsam durchgefuhvte, langdauernde Nachbehandlung. 

tung ist hervorzuheben : 

ration. 

pitalsaufenthaltes. 

RfiSUMfi 
Pariiii 131 nialades opCrh, 117 ont 6t6 soumis a un examen 

ul t 6rieiir. 
ille‘thode opCrutoire: TCnotornie ouverte sur le muscle sterno- 

cleido-mastoideus, au point de l’insertion - eventuellement 
rksection de la partie fibreuse dCgCn6r6e du muscle en question. 
Dam plusieurs cas l’operation a 6t6 suppl6e par 11x1 rallonge- 
ment plastique du muscle. 

D u d e  rle l’obsermtion: 1 B 16 ans, en inoyenne 5 B 6 am. 
Rdsiiltrcts de l’opdmtion: I. Ron: dans 100 cas (86 %), dont 

resultat id6al dans 17 cas. 
11. Moins bon: 13 cas (11 %). 

111. RCcidive: 4 cas (3  %). 
Parmi les faits qui presentent de l’importance pour l’obten- 

lo 1 Radicalisme pooss6 dans l’ex6cution de l’op6ration. 
2 O )  Age du malade op6r6: pas infkrieur A 3-4 ans (et pas 

supbieur B 15-16 ans). 
3O) Burcorrection coiitinuelle de la tete durant le s6jour B 

l’hbpi tal. 
4 O )  Traitement conipl6nientaii~e exti4mement minutieux et 

cle longue dur6e. 

tioii tl’nii bon rksultat de dur@ il est relev6: 
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