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A Study of the Results Following Rotatory
Manipulation in the Lumbar Intervertebral-Disc
Syndrome

BY O. DONALD CHRISMAN, M.0.*, NORTHAMPTON, MASSACHUSETTS,
ARCHUE MITTNACHT, M.D.f, PRINCETON, NEW JERSEY, AND
GEGRGE A. SNOOK, M.D.¥, NOATHAMOTON, MASSACHUSETTS

Recent interest in maaipulation as an adjunct to the conservative treatment
of low-back and selatic pain led us to study the effects of this procedure on a group
of patients who had this typical syndrome and had received little relief from ordinary
conservative care. Mensor, in an analysis of 205 pstients with 2 purely clinical diag-
nosis of ruptured intervertebral dise, reporied prompt and sstisfactory relief of
syraptoms with conservative treatment, ineluding rotatory manipulation, in 64
per cent of his private patients and 45 per cent of his patients wha were injured in
industrial aceidents. He stated that these resulfs were considerably betrer than those
reported by Colonnz and Friedenberg, who found that only 29 per cent of twenty-
eight patients with myelograms positive for disc rupture became pain-free after
conservative treatment without manipuletion. I# should be noted that these fwo
series are not necessarily commparable becsuse Mensor did not use myclograms as
an aid in establishing his clinical diagnosis. It is possible thet patients with the best
msnipulative results did not have myelographically demonstrable protrusions.

1t is not known how manipulative treatment alleviates symptoms: In an at-
terapt to claxify this problem, Wilson and Ilfeld studied eighteen patients with a

firm clinical diagmosis of ruptured intervertebral dise by performing myelography -

before and after rotatory manipulation: Only two of these patients received anes-
thesis for the manipulation. Thirteen showed myelographic defects before manipula-
" tion; five did not..No myelographic changes after manipulation weére seen in any
patient except one with a positive mvelogram, in whom the size of the defect in-
cressed slightly. “Three of the patients had beief improvement, but tielve of the

eighteen were subszquently operated on. Since this low incidence of improvement -

did not 4eree with our experience or with Mensor’s, we thought that full anesthesia
with complete musele relaxation might explain the difference and also provide greater
safety in doing the manipulation. This paper investigates a statistically significant
sarmnple of patients with severe symptoms of a herniated intervertebral disc who
had myelograms before and after rotatory masipulation of the lumbar spine under
genersl enesthesia. '

-1

Population of the Study

The thirty-nine patients studied were the private patients of three orthopaedic
surgeons. Specific information about them is listed in Table I. Twenty-eight
were men; eleven were woren, The youngest was nineteen; the oldest, sixty-two;
the average age, forty. All the patients selected for myelography and manipulation
had low-back pain with sciatic radiation of pain (to various levels from the posterior
aspect of the hip down to the foot), pain or one of the sciatic-nerve stretch tests
(Laségue, Deyerle, or Fajerstajn) and at least one (and usually maore than one)
unequivocal objective neurological sign including: (1) & diminished or absent ankle,
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AL XX
Crareiea sk CLas3tPICATION oF Exp Resvwrs
Erectient: Corapletely relicved; no nctivity restrictions; no objective findings, except neurelogical
signa such as diminighed tendon reflexes, hypesthesia in tha affccted decmatome, and extensor

wuaknsse

Good: Qacasional back oc extremity pain but oo restrictions in physical activity | list uad Luségue’s
test improved but not neecssarily returned to normal

Fair: Variable transient pon-disabling attacks of buck or extremity pain which can be partly
relieved by brace support and whick docs not prevent continuation of work (ianbility to do hesvy
lifting and reluctance on the purt of the puticut to sccept further operative or noa-operative treat-
ment rendered the result passabla but not satisfactory); persistence of objective findings such ug
uaimproved list and patuiul limitation of moticn

Immediate failures: All patients who failed to respond after o maximum of two nanipulations
during hespitalixation; persistence of abjective findings at their original stutyy

Deluyed fuihures: Paticats with temporury recovery and then a recurrence which required further
manipulation or subsequent laminectomy

- e

reflex changes, weskness, and numbuness Improved at about the same slow rate 23
in the comparuble patients in the manipulation series. ) )
The only sigmificant benefits of manipulation were, therefore, its rapid effect

on leg pain, list, and straight-leg raising. An indirect result of such nprovements,
however, may have been an increased desire on the part of both patient and dector
to persist in conservative eare, since the percentage of operations was lower in the

patients who had had manipulation. | . ; ; . .
Twa complications of manipulation were noted in this series. Five patients

complained immediately of increased lumbosacral pain and muscle fightness,
although their leg pain improved. They were treated by plaster bedy jackets. In
one case early in the series, the néedle was left in place during the manipulation and
was bent by the rotation force. Fortunately, it was removed without difficulty.
Subsequently, the needle was removed before the manipulation and reinserted
for removal of the dye. About one-third of the patients in both series had spinal
headaches; this complication ¢can be charged to the myelogram and not the manipu-
lation. No rccognizable complications from the use of the pantopaque occurred
and thers were no fractures or-inerease in neurological signs after manipalation.
“The results were evaluated at two to four days, six to eight weeks, five to twelve
mounths, and more than three years after manipulation, using Mensor's criteria
for classification (Table II), modified t6 include cbjective findings. Follow-up
waus obtained on all patients, thirty-six by examination and three by letter, Twenty
{51 per cent) of the thirty-nine patients with a ruptured intervertebral disc had
good or excellent results three years later. This finding confirms Mensor's findings
of 51.2.per cent good or excelleat results in a scries of 205 cases. Table 11T shows
that patients without rayelographic defects are much more likely to be improved
by manipulation than patients with demonstrable defects. The probability that
this observed difference in the two groups would be found if there were no true
difference between them is less than one in fifty *. Analysis of Table { demonstrates
no significant difference in the resulf if only the affected side was manipulated, in-
stend of both sides. Flowever, poorer results were obtuined in patients who were
involved in litization or compensation claims.

Two patients (Cases 16 and 25) had acute recurrence of back and sciatic pain
not long after apparenily successful manipulation. One was caught off balance in 4

. *Siatistleul soalysis by Dr. Colin White, Medicul Statistics Department, Yals Medical
3zhool, New Huven, Conueetiout.
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520 O. D. CHRISMAN, ARTHUR MITTNACHT, AND G. 4. SNOUK

knee, or adductor tendon reflex; (2) a difference in leg circumference of more than
one-quarter of an inch; (3) diminished tons or strengsh in the extensor muscles of
the hip. ankle, or toes by palpation or hand test; and (4) scnzory impairment to
light touch or pin prick in s dermatome distribution.

The average time between the onset of back symptoms in these patients and
the treatment described here was aix yeara (range, twenty-five years to ten days),
The initial sciatic symptoms began at an average of two and & half years before
this study (range, thirtcen years to ten days).

For their last attack, all patients had received conservative treufmmeni for
from ten days to oné year. Lhis treatment included various forms of heat, analeesics,
musele relaxants given orally or parenterslly, traction, back suppori by carset,
brace, or cast, flexion exercises, and hed rest for at least one week. More than half
of the patients had had some conservative care for previous attzeks of seiatica one
year or morc before the present Investigation. During the Iatest attack, elcven pa-
tients were so treated for over ten weeks; twenty, for four to ten weeks; and only
eight, for fewer than four weeks, Six of thess eight patients had had conservative
care in preeeding sttecks of sciatica, and all eight were getting worse rather than
betier in the latest exacerbation, forcing us to consider other means of treatment.
The patients were consecutive over a two-vear period, except for five—one with

marked osteoporosis, two with neural-acch defects, and two with myelographic

deiects so large that the flow of contrast medium was practically cbstructed.
“These conditions were considered contra-indications to manipulation. Moderats
ostes-arthritic changes, preseat in many patients, did not appear to influence the
results of treztraeni.

For purposes of comparison, twenty-tiwo similar patieats who received the
same conservative carc without manipuletion were also studied. They ineluded
seventeen men and five women ranging in age from twenty-two to sixty-nine (aver-
aze, thirty-nine years). Their back complaints had been presené for an average of
. nearly four years (range, fifteen years to two months}, and the average time of
onset of sciatic symptoms was fiiteen months before this study began (range, ten
vears to three weeks). All patients had positive sciatic streteh fests and at least one
objective neurclogical finding, as just described.

Method

Brealdfast was withheld and the patient was sedated mildly. Routine myelog-
raphy of the lurabar and lower thoracic spine was performed using six or nine
cubic centimeters of pagtopaque and un eighteen-gauge spinal needle. Af the same
' time spinal-fluid dynarniés were tested and fluid was obtained for cell count, protein
determination, and the Hinton test. Unless the myelogram revealed a disc lesion
nearly blocking the flow of oil, manipulation of the back was performed after re-
moving the needle whether or not a filling defect consistent with a ruptured inter-
vertebral dise was seen. Iniravenous thiopental sodium with succinyl-choline was
given to abtain complete muscle relaxation. The patient was placed oa his side on
the x-ray table, and a.modified Pitkin's maneuver was performed as follows: With
the hip and knce of the superior limb flexed at 90 degrees and the inferior hmb
streight, the spine was rotated by pushing the superior shoulder backward and the
pelvis forward. When the limit of essy passive motion was reached, two or thees
strong rotatory pushes were applied. These frequently caused a slight seap ot
Aick of unknown significance. Then the hip and kunee of the botiom limb were
flexed, the upper limb was straightened, and the spine and pelvis were rotated in
the opposite dimetion in the same manner. In thirteen of our patients only the
first maneuver was carried out with the aficeted side superior in order to evaluate,
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MASIECLATION (N THE INTERVEUTERRAL-DISC SYNDAGME 521

if possible, which part of the method was most effective. About five minutes clapsed
between induction and recovery from the anesthesia, a0d in no case was more than
ten minutes required. After the patient was swake he again assumed & prone posi-
tion, the myelogram was repeated, and as much pantopaquc a5 possible was removed
{from the canal, ususlly with the needle at a lower tnterspace.

" The following dsy, the patient was allowed to be up and walking within the
limits of pain. No restriction was placed on ordinary activities except for heavy
litting. Each patient was allowed to proceed at his own speed. The average time to
return home and to light work was four days, excluding the failures; the range was
one to seven days. Sometimes a Jumbosacral support was worn and 2 lumbar Bexion
exercise program was instituted. This type of postoperative manazenient was
chosen, rather than the longer and cacefully standardized follow-up program of
Mensor, because our airms werz different. We were not attempting to confirm the
established fact that manipulation has merit in these cases ? but were investizgating
the effect of the ireatment on various estegories of the syndroms. After discharge,
the patieats were usually next seen in four to six weeks, again in five months to a
yaor, and then in three to four years for final evaluation, unless symptoms required
other treatment. : :

Results

The immedinte subjective effe¢is of manipulation were frequently dramatic;
over half of the patients declared that their sciatic symptoms were greatly improved
within twenty-four hours. Objective findings such as fist, angle of stighi-leg
raising, and neurological findings were observed &t various intervals (Table I).
Ten patients bad & list before manipulation; in eight of these this findine had
diseppeared by thesecond day and in the other two it was improved but still present.,
The straight-leg raising test returned to normal by the second day in sixteen, in-
creased by 50 per cent in fourteen, and did not change in nine. The neurological
signs improved more slowly; glutea! muscle tone and-strength of the tae and ankle
extensor muscles returned to normal in only one-third of the patients with ruscle
weakness after six to eight weeks. [mprovement in tendon reflexes at the end of
this interval was seen in four patients. In three of them a dirinished ankle reflex
became equal to the reflex on the normsl side; in the other, the reflex which had
been absent reappesred, but was diminished as compared with the opposite tmb.
* Iu four other patients an objeciive sensory defect improved in six to cight weeks,

returning to normal in two and diminishing in area in the other two. Of the twenty-
five patients with fair, good,-und excellent results (Table II) six to eight weeks after
manipulation, only ten retaincd the same rating, eight iraproved more, and seven
.dropped one to two grades three years or raore after the procedure. We do not be-
lieve that these late changes in either direction are related in any way to the manipu-
Iative trestinent.

The tweaty-two consecutive patients with compurable initial treatment by
conservative means without menipulstion did poorly. The patients in this group
did not recoive ancsthesia and hence they were not true controls. Also, in the rsnipu-
lation series, operation was withheld to some extent for purposes of the study,
whereas this was not a factcr in the compearative series. Sixtesrn of the twenty-two
patients in the comparative series were operated on, ten in less than a week after
the myelograras. Four of thess twenty-two patients had a list at the begimning of
treatment. In two it remained until operation oge and three weeks, respectively,
after the myelogeam. I'n the other two, it persisted despite eight more weeks of ¢on-
servative ¢uare. [o twelve patients with limited straight-leg rising, the test returned

to normal 1 anly one and improved 50 per cent in thrse ab six to eight weeks. The
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TABLE Y
ReSULTS oF ManiruLaTive TREATMENT 1N THIRTY-N1NE Cases or Rerrenes [xveaverreana,
Disc v Waictr CoNvENTIONAL TrEATMENT Was Usscccessrun
(Follow-up, Five o Ten Moaths)

Egep— ——a

No. of Putieats  No. of Patients . Unasatisfactory Results
with with Satisfactory Results
Fasitive Negative Iramedizte Delayed
Myelagrams Myelograrns  Excellent Good Fair Failure* Fatluret
ar 6 s 2 3 11
12 3 3 2 0 ]

=

T Immedinte operation.
T Operation withiin a few weeks or montha.

hent position; the other sncezed violently. Both reguested remanipulution because
it had helped them before. In both, the remenipulation again produced good resalts.
We doubt that remanipulation would be usefal in patients who had not received
beneiit from it the first time.

Discussion

Our findings suggest that the series of Colonna snd Friedeuberg is not com-
pareble with that of Mensor, because the latter series, in which myelography was
not used, undoubtedly included patients without myelographic defects. Although
the effect of possible false-positive and false-negative myelograms on our statistics
cannot be evaluated, the patients showing the most benefit from manipulation
were those who had no myelographic evidence of dise protrusion. However, about
2 third of the patients with positive myelograms were also impreved, even though
the defects showed ne change at all after manipulation. Smyth and Wright sugpested
that the postoperative recurrence of seinfica results from reactionary fibrosis about
the nerve roots. They proposed that the resultant tothering of the roots prevents
them frorn moving freely with spine and limb movements. It seems possible that
such fibrosis and tethering may develop in response to dise disease before surgery.
Ong might speculate that manipulation stretches these adhesions dnd this produces
the iraprovement cbserved in some cases. The paiients who did not improve might
be those wha had a disc hemiation so placed 2ad so large that it pressed continuously
on the nerve reot. Without exception, the patients aperated-on in the manipulation
series were found to have a disc protrusion of this type. Fow adhesions were noted
at operation, however, and another explanation is quite possible. During several
dis¢ operations, with the patient lying on his side, rotatory manipulations were
carried out at different stages of the operation. Neither the nerve root nor the dise
protrusion moved perceptibly, but the larninae tnoved apart by as much as five
millimeters, markedly stretching the lower fibers of the ligamenturn flavura and the
superior latersl joint capsule. Perhaps this stretehing of the Ligaments adjacent to

the nerve roots creates more room in en otherwise very constricted arza. Much the
same line of reasoning could explain the undoubted value of strong intermittent

traction in treating cervical-root symptoms in patients who have osteo-arthritis of
the cervieal spine with foraminal narrowing.

Smyth and Wright also sugsested that the extent of the radiation of the sciatic
paia in the lower extremity may be an index of the size of the disc protrusion and
the degree of pressure it exerts upon the necve root. We have not found this f,o.be
the case, since sixteen of tweniy patients with good results from conservative
treatment with manipulation had pain extending below the knee. Fu cthermore, half
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ol the patients success{ully treated had had sciatic symptoms for more than a year
indicating that, on the basis of type or duration of symptoms or size of the mtyelo:
graphic defect, one cannot predict the result of conservative trestment with manip-
ulation.

The decision to aperate on a paticnt is rarely clean—cut or obvious; it often lizs
with the patient rsther than with the surgeon, who may siraply acquiesce to the
patient’s conviction that conservative care has nothing more to offer. Surgical
treatment was resorted to much more frequently in the series of patients not tre;ted
by manipulation. Amelioration of symptoms after menipulation was undoubtedly
a factor in postponement of surgical intervention. Our uamanipulated greup Wp.;,
of course, not & control series. Such 2 group of patients woulid only be pxopér con-
trols ji myelography were performed, if the patients were anesthetized without
Lnowing that they were nat to be manipulated, aod U myelography were rapeated
and the patients then followed carefully. Such a procedure is obviously not per-
missible. Our study was undertaken to find out by myeclography more about the
effects of manipulation rather then to compsre manipulative with surgical treat~
ment. Qur experience, however, confirms Menecor's view that. manipulation has s
Jefinite plece in the conservative therapy of patients with the disc syndrome, es-

‘pecially when the myelogram s vegative.

We also agres with Mensor thet rotatory manipulation under anesthesia with
full relaxation “offers cptimmum results and meximum safety.’” In addition, we
believe that s premanipulation myelogram is advisable to avoid manipulation of &
patient avith a very large dise protrusion. We are quite awzre of the possibility of
sudden paraplegia after manipulstion of the spine, as reported by Poppen and by
Thibodean and McCombas. Even with our precautions, the pessivilify of doing harm
is present, although apparently rare. Since, from our findings, the clearest indication
for rotatory menipulation in s patient with s ruptired intervertebral dis¢ i & nega-
tive myelogram, the chances of paraplegia would appear to be remote.

Conclusion

1. Twenty of {hirty-nine patients (51 per cent) with an unequivocal clinical
picture of & ruptured intervertebral dise unreliéved by corsérvative care had good
or excellent results after rotatory manipulation of the sping under anesthesia, thus
confirming Mensor’s results (51.2 per cent) with this method.

2. The appesrance of these patients’ myelograms before and after manipulation,

whether positive or negative, was unchanged. :

3. Ten of the tweaty-seven patients with positive myelograras had goed 10
excellent results three years or more after manipulation.

& Patisnts without & demonstrable myelographic defect cousistently did
better after menipulation than those with a defect.

References

1. Coroxxa, P.C., and FRIEDENBERG, 7.R.: The Dige Syndrome. Results of the Conservative Care
of Paticats with Pasitive Myelogrims. I, Bone und Joint Surg., 31-4: 614618, July 1049,
Mexsor, M. Cu: Non—Oﬁcraﬁve “Treatment, Including Magipulation, for Lumbar Interverte-
bheal Dise Syndroome. J. Bonc =nd Joint Burg., 37-4 1 §25-330, Qct. 1935,

3. Prosay, H. G Saerarthrogenctic Telalgia. V. A Plao for Treatinent. J. Bone and Joiat Surg.,
19 169-384, Jan. 1937.

Porpey, J. L. The Heratated Intervortebral Disk. 4o Anelysis of 400 Verified Cases. New
England J. Med,, 232: 211-215, 1845,

Saerrer, M. J., and Wrrowy, V.: Sciatice and the Iatervertebral Dige. An Expetimental Study.
I. Done and Joiat Burg., $0-4A3 1401-1418, Dege, 1938,

Teurpooest, A. A., and McCosns, R. V.2 Backache. (Therapeutiec Conferznce.) Bull. Nes
Bugland Med. Center, 112 3442, 1949, :

7.- Witsox, J. N, ond fvrop, . W.: Manipalstioa of tha Hermiated Intervertehinl Disc. Anw

J. Surg., 83: 1T3-175, 1952,

j
.

A




