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Pelvic Instability

A CONSEQUENCE OF REMOVING ILIAC BONE FOR GRAFTING

BY MARK B. COVENTRY, M.D.*, AND EDWARD M. TAPPER, M.D. %,
ROCHESTER, MINNESOTA

From the Mayo Clinic and Mayo Foundation, Rochester

The bony pelvis forms a ring. This ring is interrupted in three places by two
sacro-iliac joints and the symphysis pubis. It is well known that traumatic interrup-
tions in the continuity of this ring can produce instability. Lichtblau, however, in
1962, first reported an iatrogenic interruption in the ring at a sacro-iliac joint after
removal of iliac bone near this joint, and postulated that in the course of the proce-
dure the posterior sacro-iliac ligaments were partially destroyed, creating an un-
stable sacro-iliac joint. This instability transferred stress forces to the pelvic ring,
that is, the superior and inferior pubic rami, and fractures of these bones occurred.
In 1961 Mitchell and one of us (M.B.C.*) reported forty-five cases of the syn-
drome osteitis pubis and noted that in one patient the onset seemed to follow removal
of iliac bone to effect a lumbosacral fusion. This raised the question of altered me-
chanics of the pelvic ring with transmission of stress to the symphysis.

It is the purpose of this paper to report six cases in which patients experienced
pelvic instability, which clearly followed the removal of iliac bone for bone-grafting,
and to express the possibility that persistent disability after lumbosacral fusion may,
in some instances, relate to an unstable sacro-iliac joint, an unstable symphysis pubis,
or both.

Report of Cases

Case 1. A forty-one-year-old housewife. dogbreeder and trainer. was seen at the Mayo
Clinic with a complaint of constant pain in the low back with extension down the back of the
left lower extremity to the great toe. She had borne two children twelve and seventeen years be-
fore. She stated that low-back and left sciatic pain had begun in 1954 and that, in 1958, a spine
fusion bridging the fifth lumbar segment to the sacrum was done. Her symptoms were unre-
lieved, however, and her back was explored in 1960. No disc protrusion was found but a cyst
was removed from the sciatic nerve. Her back pain persisted, but she did receive partial relief
from paresthesias in the left lower extremity.

On physical examination, ankle reflexes were absent bilaterally, and hypoesthesia was de-
tected in the distribution of the fifth lumbar-nerve root on the left. Roentgenograms showed
evidence of a solid lumbosacral fusion. Results of myelography were negative. Because of con-
tinued disability with symptoms arising from the fifth lumbar-nerve root, the nerve root at that
level was explored. Findings were negative and fusion of the fourth lumbar to the fifth lumbar
vertebra was carried out. The left posterior iliac crest was used as the donor site. Eighteen
months later the sciatic pain and paresthesias had been relieved, but midline low-back pain per-
sisted. Pseudarthrosis between the fourth and fifth lumbar vertebrae was demonstrated ulti-
mately. Repair was attempted, again using the left posterior iliac crest as a donor site. Three
months later, roentgenograms showed cephalad displacement of the left sacro-iliac joint (Fig.
1-A).

Ten months later, in addition to low-back pain, the patient began to notice pain in the left
groin and a limp. The pain in the groin increased when she stood, and on movement of the
region she felt pain and heard a slight clicking. Roentgenograms revealed a stress fracture
through the superior and inferior pubic rami on the left (Fig. 1-B). Moderate osteoporosis was
present but a complete evaluation of calcium and phosphorus metabolism gave normal results.

* 200 First Street, S.W., Rochester, Minnesota 55901.
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The stress fracture was thought to be due to instability of the sacro-iliac joint. The pubic frac-
tures subsequently healed. Fusion of the left sacro-iliac joint was then attempted, using bone
from the right iliac crest, a procedure that relieved the patient of some pain. Subsequent roent-
genograms showed evidence of fusion of this joint (Fig. 1-C). At the time of latest follow-up,
however, she continued to have some midline lumbar pain and a feeling of numbness in the
back of her thighs and into her feet; her activities were not limited, but she took analgesics
for her discomfort. On the last evaluation, twelve years after the initial lumbosacral fusion and
three and one-half years after sacro-iliac fusion, there still seemed to be slight motion between
the fourth and fifth lumbar vertebrae; flexion-extension roentgenograms showed that the fifth
lumbar vertebra and the first sacral vertebra were fused and that the sacro-iliac fusion was
solid (Fig. 1-D).

Fic. 1-A

Lumbar spine and pelvis three months after third removal of bone from ilium for transplanta-
tion to lumbosacral spine. Note definite cephalad displacement (arrow) of left ilium at sacro-
iliac joint.

Fic. |-B

Ten months after Fig. 1-A. Stress fractures through superior and inferior pubic rami. Detec-
tion of the sacro-iliac luxation (arrow) in this projection is extremely difficult.
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.

Fic. 1-C

Fourteen months after Fig. 1-B. Bone has been grafted in left sacro-iliac joint and appears
fused. Pubic fracture sites still visible but well healed.

FiG. 1-D

Pelvis twelve years after initial lumbosacral fusion and three and one-half years after left
sacro-iliac fusion.

This patient alerted us to the problem of iatrogenic instability, for the picture
was similar to that in Lichtblau’s report in 1962. She is also the only patient in this
group of six in whom, due to sacro-iliac instability, the symphysis pubis held, but
the bone itself fractured. In retrospect we observed that in the 1965 roentgenograms
(Fig. 1-A), the sacro-iliac joint actually was dislocated and thus was unstable. Evi-
dence of sacro-iliac dislocation is difficult to see on roentgenograms of the pelvis,
the clue being rather the appearance of dislocation at the symphysis pubis. The sym-
physis, unfortunately, is not usually included in routine roentgenograms of the lum-
bar region and thus early instability frequently is missed. Obviously the error was in
continuing to use the left ilium as a donor area, further weakening the sacro-iliac
ligaments.
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In spite of the fused sacro-iliac joint. however, some backache remained as
well as some leg discomfort, both of which may have related specifically to the mul-
tiple operations with scarring, or to the possible motion between the fourth and fifth
lumbar vertebrae.

Cask 2. A forty-two-year-old nurse’s aide and housewife with three children was first seen
at the Mayo Clinic in 1959 for backache. She had multiple sclerosis. She was treated with sup-
port and heat. but a year later she suffered an injury to her back while lifting a patient and had
severe low-back and right sciatic-type pain. Roentgenograms showed narrowing of the lumbo-
sacral disc space. Anteroposterior roentgenograms appeared normal (Fig. 2-A). Myelography
showed a protruded intervertebral disc at the fourth to fifth lumbar vertebral interspace on the
right. In 1961 laminectomy at the fourth lumbar vertebra was performed. and spine fusion from
the fourth lumbar vertebra to the sacrum. using iliac bone grafts from the right posterior iliac
crest. Pain in the right buttock and sacro-iliac area continued on prolonged standing and she
was given several steroid injections into the right sacro-iliac region on the assumption that the
pain was caused by scarring about the donor site. The lumbosacral fusion was judged solid. but
evidence of pscudarthrosis was seen at the fourth to fifth lumbar vertebral level. Three years
later the patient again fell. with increased severity of pain in the right sacro-iliac area. At this
time roentgenograms showed this joint to be sclerotic. and on comparison with the opposite
joint, the ithium showed slight displacement cephalad (Fig. 2-B). The 1961 roentgenograms were
reviewed in retrospect. and these findings were evident then, although to a lesser degree (Fig.
2-A). The pain continued and in 1966 the pseudarthrosis between the fourth and fifth lumbar
vertebrae was repaired. and the sacro-iliac joint on the right was bone-grafted. At operation. the
joint was not demonstrably hypermobile. but it contained a seeming excess of fibrous tissue.
Solid fusion developed at the fourth and fifth lumbar vertebrae and also in the right sacro-iliac
joint (Fig. 2-C). and she was relieved of pain. She works daily. standing on her feet. but uses a
cane because of her multiple sclerosis.

Was this patient’s primary problem partially sacro-iliac arthritis. as the roent-
genographic evidence suggested? Was it, in fact, incidental to injury, or conceiv-
ably to her underlying neurological discase and muscle weakness? Was it iatro-
genic? The right ilium was used as the donor site. After removal of the iliac bone
the right sacro-iliac displaced further cephalad. Interestingly, with all this, only mini-
mum displacement of the symphysis developed. The patient’s symptoms were never

FiG. 2-A

Normal anteroposterior roentgenogram prior to myelography and fusion of the fourth lumbar
vertebra to sacrum.
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FiG. 2-B

Four years after fusion of fourth lumbar vertebra to sacrum, right ilium donor area. and
cephalad luxation of ilium at right sacro-iliac joint.

due to symphyscal instability, but always were focused at the right sacro-iliac re-
gion. Both the right sacro-iliac joint and the pscudarthrosis-involved region at the
fourth and fifth lumbar vertebrae were fused at the last operation, and it is thus im-
possible to say which of the arcas was producing symptoms.

Casi 3. A thirty-five-year-old housewife and nurse’s aide with five children was first seen at
the Mayo Clinic in 1952 complaining of having injured her back while lifting a patient. Chronic
low-back pain with some pain in the right buttock and posterior part of the thigh persisted from
this date. In 1959, during her fourth pregnancy. the back pain increased and became worse after

FiG. 2-C

Three years after second bone graft to spine (fourth and fifth lumbar vertebrae) and right
sacro-iliac fusion. Both judged solid.
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FiG. 3-A

Anteroposterior roentgenogram of lumbar spine and pelvis (symphysis pubis not included)
prior to spine fusion of fourth lumbar vertebra to sacrum.

delivery. The pain continued to be focused to the right of the lumbosacral area and in the right
buttock. In 1960 a myelogram was done because of possible disc protrusion. It was interpreted
as negative. Degeneration of the disc at the fourth and fifth lumbar interspace and sclerosis of
the fifth lumbar and first sacral vertebral joints between the articular processes were thought to
cause her symptoms (Fig. 3-A); and because of her failure to improve with conservative mea-
sures, the right fourth and fifth lumbar vertebral interspaces were explored. No disc protrusions
were found. A posterior fusion was done from the fourth lumbar to the second sacral vertebra
using the right posterior iliac crest as a donor area. Six months after operation her fusion was

Fic. 3-B

Five years after spine fusion. Note sclerosis of right sacro-iliac and of symphysis pubis (osteitis
pubis) with subluxation.
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FiG. 3-C

Eight years after fusion of fourth lumbar vertebra to sacrum. Prone position: symphysis pubis
barely visible.

thought to be solid. Pain continued, however, but in the left buttock in the region of the left
ischial tuberosity. She was seen five years later because of sciatica on the right side (Fig. 3-B).
No mention was made of sacro-iliac sclerosis on the right or of symphysis pubis sclerosis and
subluxation. She had her fifth pregnancy in 1962.

In 1968, eight years after her lumbosacral fusion. pain in the right buttock and thigh was
constant and severe and extended to the right calf. It increased with sitting and straining and
decreased with standing or lying on one side. Straight leg raising was painful on the right. The
area over the right sciatic notch was tender, and at this time both patient and examiner could
hear a grating, clunking sound that emanated from the region of the symphysis pubis when she
turned on her side. There was point tenderness over the right sacro-iliac joint and tenderness
over the symphysis pubis. All sacro-iliac stress tests produced pain in both areas.

Fic. 3-D

Standing on right limb (note excursion of symphysis pubis).
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Fic. 3-E

Standing on left limb.

FiG. 3-F

Sixteen months after right sacro-iliac tusion: judged solid at this time.

Roentgenograms made with the patient in the prone position (Fig. 3-C). standing on the
right limb (Fig. 3-D). and standing on the left limb (Fig. 3-E) clearly demonstrated instability
at the symphysis pubis as well as increasing sclerosis of the right sacro-iliac joint. In September
1968, right sacro-iliac fusion was done. because this region seemed to be the source of most
symptoms—the symphysis being relatively asymptomatic except for the clicking. Subsequent
roentgenograms, made sixteen months later. showed evidence of solid fusion of the sacro-iliac
joint (Fig. 3-F). The patient had a severe fall cighteen months after the operation: this caused
pain of a different type in the region of the sacro-iliac scar. Subsequently this has lessened.
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The work of Hershey demonstrated a close proximity of the lumbosacral nerve
trunk to the inferior portion of the sacro-iliac joint. This place was exactly where
this patient’s symptoms remained focused, with extension down the right sciatic
nerves. Relief of her symptoms by fusion of this joint would scem to indicate that it
was indeed the cause of her trouble.

Sclerosis of the symphysis pubis was progressive, although only minimum symp-
toms derived from it. Hopefully, with the instability of the patient’s sacro-iliac cor-
rected. the sclerosed symphysis pubis will not prove to be painful. The clunking sound
at the symphysis pubis was relieved by the sacro-iliac fusion, indicating less instabil-
ity of the symphysis.

Cask 4. A housewife, who was a registered nurse by profession and mother of fourteen
children. was first seen at the Mayo Clinic at thirty-six years of age. She complained of low-
back pain. which began during the third trimester of her eighth pregnancy. The pain, which was
located in the left sacro-iliac region. was a general aching that decreased with rest and increased
with standing and walking. She got some relief from wearing a corset. She had had a sensation
of slipping or catching low in her back. especially on bending or stooping. Examination re-
vealed moderate obesity. tenderness on percussion and pressure in the left sacro-iliac region,
and pain on the left with straight leg raising at 80 degrees but no pain on the right. Internal
rotation of the hip caused pain in the left sacro-iliac region. as did the usual sacro-iliac stress
tests. Roentgenographic examination showed evidence of an anomalous transverse process of
the last lumbar vertebra on the left. where it articulated with the sacrum. and sclerosis at this
joint. The symphysis pubis appeared normal for a person of her age who had had this many
pregnancies (Fig. 4-A).

The patient was advised to lose weight and to wear a corset. She returned three years later
with worsening of the pain in the left sacro-iliac region. She now felt a clicking in her left but-
tock. Results of a neurological examination were normal. She had had one pregnancy in the
interim. Roentgenograms showed an apparent increase in sclerosis at the articulation between
the transverse process and the sacrum on the left. Lordosis had increased as had degenerative
narrowing of the fourth lumbar vertebral disc space. The congenital narrowing of the fifth lum-
bar vertebral disc was evident. Bone-grafting of the last true lumbar vertebra, the transitional
vertebra, and the sacrum was carried out. The left sacro-iliac joint also was fused at the same
operation. Bone for grafting was removed from the left posterior ilium. and right posterolateral
gutter and transverse process fusions were done (Fig. 4-B). The sacro-iliac joint was hypermobile,
and degenerative arthritic changes were apparent between the sacralized element of the fifth

FiG. 4-A

Preliminary roentgenogram of lumbar spine and pelvis after eight pregnancies. Note sclerosis
of left sacro-iliac joint and anomalous lumbosacral transverse process.
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lumbar vertebra and the sacrum. The clicking sensation. which she had experienced before
operation, continued for several months. and on repeated examination it was found to be lo-
cated at the symphysis pubis and not at the sacro-iliac joint. Roentgenograms were reviewed in
retrospect, and those made after fusion (Fig. 4-B) showed just the upper portion of this joint and
clearly showed a dislocation. Gradually, the clicking diminished; eventually she was relieved of
her back pain, and roentgenograms showed evidence of union of the grafts between the fourth
and fifth lumbar vertebrae and the sacrum. as well as solid fusion of the left sacro-iliac joint
(Fig. 4-C). The symphyseal dislocation remained but was no longer clicking or painful.

The patient led an active life, including working in an underdeveloped country as a nurse,
spending long hours riding in a jeep or on a burro. At this writing she had not had a recurrence
of her pain.

Fic. 4-B

Same. four years later after left sacro-iliac fusion and right posterolateral gutter fusion (trans-
verse process). Donor area—Ileft ilium. Note dislocation (arrow) right symphysis pubis.

FiGc. 4-C

Symphysis pubis three years after lumbar and sacro-iliac fusion. Now stable and painless.
Dislocation remained.
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This case points up again the necessity for roentgenograms of the pubis if the
patient complains of low-back pain. The first instability of the pubis was seen on the
roentgenograms made January 7, 1965 (Fig. 4-B). In spite of the fairly appreciable
instability of the symphysis, she probably had no pain there, although evaluation of
symptoms at this level is somewhat difficult. Nonetheless, she did have clicking, and
this clicking gradually subsided as her sacro-iliac joint became solid and increased
the stability of her pelvic ring. The clicking is difficult to localize by both patient
and physician, although, by holding the hand on various areas of the pubic ring dur-
ing the clicking, one usually can determine the source. Sound is transmitted easily
throughout the ring, however, and auscultation also has been helpful in localizing the
origin of the click (Fig. 4-B).

FiG. 5-A

Roentgenogram made on first examination; pseudarthrosis at fourth and fifth lumbar vertebral
level. Fusion of fifth lumbar vertebra to sacrum. Normal appearing sacro-iliac joints and sym-
physis pubis. Left ilium used as donor.

CASE 5. A thirty-eight-year-old housewife with three children was first seen at the Mayo
Clinic with complaints of pain low in the back and extending down the right lower extremity,
and of diminished sensation in the right thigh. The initial onset was after delivery of her first
child. Treatment at home had included an attempt at a lumbosacral fusion in 1946. She was re-
lieved of pain for about eighteen months; then the low backache and pain in the right posterior
buttock and the thigh returned.

On our first examination we noted tenderness in the lumbosacral region, rather definite
low-back rigidity. painful straight-leg raising bilaterally, no strain effect, and a negative myelo-
gram. Roentgenographic findings (Fig. 5-A) included pseudarthrosis between the fourth and
fifth lumbar vertebrae with probable fusion of the fifth lumbar vertebra to the sacrum, and
normal sacro-iliac joints and symphysis pubis. In 1955 the pseudarthrosis was repaired with
bone from the left posterior ilium. Six months later. roentgenograms showed evidence of a
solid fusion and the patient stated that she had no backache. Within the year, however, she
began to notice pain in the region of the ischial tuberosity, in the perineum, and down the
posteromedial aspect of both thighs, and she was becoming increasingly disabled by her new
symptoms. On re-examination eighteen months after the lumbosacral fusion, she had tenderness
in the region of the scars over both ischial tuberosities and over the symphysis pubis; an audible
and palpable click could be elicited when pressure was applied over the symphysis or when she
was turned on her side and the symphysis was compressed. Roentgenograms showed evidence
of subluxation of the symphysis pubis with cystic and degenerative changes (Fig. 5-B). The
spine fusion was thought to be solid.

Treatment was conservative with a tight pelvic binder, but the pain continued, always ag-
gravated by standing and relieved by lying down. She returned nineteen months later (thirty-
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FiG. S-B

Eighteen months after operation. Note normal appearance of left sacro-iliac joint but obvious
subluxation of symphysis pubis.

seven months after our fusion) with pain in the regions of the ischial tuberosity and the sym-
physis pubis. She had urinary frequency. Cultures were negative. but the urology consultation
resulted in the diagnosis of bilateral urcteroceles and hypertrophy of the vesical neck. The
ureteroceles were incised and the vesical neck was resected. Severe sclerosis of the symphysis
pubis and subluxation were evident on roentgenograms (Fig. 5-C). Because her symptoms were
attributed to the instability and degenerative arthritis of the symphysis pubis. a wedge resection
of this bone was carried out. leaving the anterior ligaments intact. after the method of Schnute
(Fig. 5-D). Since then the clicking has ceased. Her symptoms have abated almost completely
and she is able to lead a normal life. including playing golf.

The symphysis appeared normal on roentgenograms made in 1955 after a bone
graft which had been done elsewhere prior to our bone-gratting to repair the pseud-
arthrosis. Symptoms developed soon after the bone-grafting at this clinic, however,

Fii. 5-C

About three years after spine tusion. Subluxation and increased sclerosis of symphysis pubis.
Pain and clicking.
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Fic. 5-D

Five weeks after wedge resection of symphysis.

and, seventeen months later, dislocation of the symphysis pubis with loss of articular
cartilage space was evident. This finding indicated osteitis pubis as we have defined it
in a previous communication *. Was the osteitis pubis mechanical in origin in this
particular case? The dislocation and loss of joint space gradually changed, so that in
1958 the roentgenographic evidence seemed to be that of sclerosis, although dis-
location was still present.

The sacro-iliac joints appeared normal at all times, although obviously there
must have been instability on the left, that is, the donor area, for this was the side
with the cephalad dislocation of the symphysis. Thus it was elected to attack the
symphysis rather than the sacro-iliac joint, for the symphysis was the site of the
symptoms. It was hoped that the left sacro-iliac joint would not become symptomatic,
and it has not.

CASE 6. A thirty-nine-year-old housewife was first seen at the Mayo Clinic with complaints
of chronic low backache and pain extending into the right lower extremity since her first preg-
nancy. There had been two subsequent pregnancies. The pain was increased by standing and
lessened with recumbency. The region of the right sacro-iliac joint was tender. Roentgenograms
showed evidence of spondylolisthesis, grade I, of the fifth lumbar vertebra on the first sacral
vertebra (Fig. 6-A). A myelogram was interpreted as negative for disc protrusion. At the same
time that spine fusion was carried out, the fifth lumbar-nerve root was explored and found to
be compressed laterally in a mass of callus at the pars interarticularis defect at the fifth lumbar
vertebra. Right hemilaminectomy at the fifth lumbar vertebra was done as well as transverse
process fusion from the fourth lumbar vertebra to the sacrum, using bone from the right iliac
crest. Roentgenographic evidence nine months later showed a solid fusion and she had little
or no pain (Fig. 6-B).

About a month later the patient fell on ice and subsequently she had recurrence of low-back
pain with extension into the right buttock and posterior part of the thigh. Roentgenograms re-
vealed evidence of pseudarthrosis between the fifth lumbar and first sacral vertebrae. She com-
plained of something slipping and heard loud crepitus but, although she was examined on several
occasions, the source of the click and the thud could not be localized. Six months later she un-
derwent reoperation for pseudarthrosis. Grafts from the left posterior iliac crest were used, and
again she was placed in a body cast. Three months later, roentgenograms showed evidence of
increased narrowing and sclerosis of the symphysis pubis (Fig. 6-C). Eight months later her
spine fusion was judged to be solid and again she seemed to be relieved of backache. The click
and thud persisted, however, and she began to have pain in her leg and especially in the region
of the ischial tuberosities. Turning over in bed caused severe pain and a clicking, thud-
ding sensation. She developed a waddling gait and the snapping of her pelvis occurred on al-
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Fi1G. 6-A Fic. 6-B

Fig. 6-A: Spondylisthesis of fifth lumbar vertebra on first sacral vertebra. Symphysis pubis
was not shown on anteroposterior roentgenogram made at this time.

Fig. 6-B: Three months after fusion of fourth lumbar vertebra to sacrum. Note slight upward
displacement of right pubis at symphysis.

FiG. 6-C

Three months after repair of pseudarthrosis (second fusion). Note continued dislocation of
symphysis. increasing sclerosis, and narrowing of joint.

most every step. At this time it was demonstrated clearly that the click or snap was, in fact,
arising from the symphysis pubis. Instability was demonstrated on roentgenograms made with
the patient standing first on one limb and then on the other (Figs. 6-D and 6-E); ten millimeters
of excursion was demonstrated.

Because symptoms of most patients seem to be symphyseal at this stage, that is, the click-
ing, thudding, and aching in the ischial tuberosities and perineum. resection of the symphysis
with maintenance of the anterior ligament was carried out (Fig. 6-F). Recent evaluation indi-
cated that the clicking had ceased but pain had developed in the left sacro-iliac area and roent-
genograms showed evidence of possible widening of the sacro-iliac joint and increased sclerosis.
Bone-grafting of the sacro-iliac joint was done. but too recently for evaluation of the clinical
response.
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FiG. 6-D FiG. 6-E

Fig. 6-D: Roentgenogram made after second spine fusion with patient standing on left lower
extremity.
Fig. 6-E: Roentgenogram made with patient standing on right lower extremity.

FiG. 6-F

One month after symphyseal resection.

The source of the clicking was obscure initially but later its origin was traced to
the symphysis pubis. Because the symptoms arose here and because of the favorable
result obtained in another patient (Case 5), we elected to resect the symphysis pubis.
However, symptoms continued in the buttock and were thought to be due to instabil-
ity of the sacro-iliac joint. Bone-grafting of this joint has been done but at the time of
this report it is too early to assess the results. It seems likely that either grafting the
unstable sacro-iliac joint or combining grafting with symphyseal resection, rather
than doing symphyseal resection alone, is indicated in such instances of unstable
sacro-iliac joint.

Comment
Anatomy

The size, shape, and contour of the sacro-iliac joints vary considerably from
person to person and even from side to side in the same person 1012, This joint may
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vary from a well formed keystone articulation to a short flat joint allowing consider-
able shearing with stress. With the latter anatomical situation, virtually nothing pro-
vides stability except the ligaments. If the sacro-iliac joint is curved, irregular, and
has multiple eminences and depressions, it is inherently stable. If it is relatively
straight and short, it is inherently unstable 2.

Anterior sacro-iliac ligaments are present at the superior portion of the joint
only. Anteriorly and inferiorly, the bones are joined by a thin joint capsule. Maxi-
mum ligamentous support is provided by the upper half of the joint. The posterior
fibers of the capsule are interwoven with the interosseous and posterior sacro-iliac
ligaments. The interosseous ligament lies directly posterior to the articular cartilage
and consists of numerous short and very resistant bands that are intermeshed and
firmly attached to the opposing bone surfaces. Below, and interwoven with the in-
terosseous ligaments, are the very strong posterior sacro-iliac ligaments. The sacro-
tuberous and sacrospinous ligaments stabilize the sacrum to the ischial tuberosity and
spine and prevent backward movement of the sacrum on the ilium.

The lumbosacral nerve trunk lies directly adjacent to the lower anterior third
of the sacro-iliac joint, with nothing intervening but the joint capsule. In 1943, Her-
shey, in a study of sixty-four cadavera, demonstrated this, and stated that hyper-
trophic spurs at this level or inflammation of the joint could irritate the nerve trunk.

Motion in the sacro-iliac joint begins to disappear at about the fourth decade
in men and about the fifth decade in women. With increasing age, bone or fibrous
ankylosis frequently develops in the sacro-iliac joint. The motion that does exist in
this joint is usually an up and down, gliding motion with only slight anteroposterior
motion.

The sacro-iliac joints are true diarthrodial joints; their surfaces are covered with
hyaline cartilage, and they have a joint space, synovial membrane, and synovial
fluid. The articulating surface of the sacrum is concave and that of the ilium, convex.

The symphyseal joint anteriorly is likewise a true joint, with a joint space and
retaining ligaments. These three articulations interrupt the bone continuity of the
pelvic ring and obviously, if they are unstable, they can create shearing forces in the
ring that will transmit instability and stress to other portions of the ring.

Clinical Aspects

The sacro-iliac joints are perhaps the forgotten joints of the body. Although
much emphasis has been placed on them in the past, more recent interest in the lum-
bar-disc syndrome as a cause of symptoms frequently has allowed us to forget the
contribution of the sacro-iliac joints to low-back symptoms—except in rheumatoid
spondylitis, where the syndrome is well known. Pain from an unstable pelvic ring
may be either sacro-iliac or symphyseal in origin. If it originates in the sacro-iliac
joint, it may be indistinguishable from lumbosacral disorders 89 As noted, the
sciatic nerve may be irritated by an unstable or inflamed sacro-iliac joint, and the
pain may extend to many of the same regions that are involved in radiculopathy from
a protruded intervertebral disc. However, true objective neurological findings seldom
are present except perhaps the sciatic stretch tests. Tenderness is localized over the
sacro-iliac area, but this is present in the panniculus of many patients and in itself is
not diagnostic. On close questioning the patient may recall that pain often seems to
be in the region of the ischial tuberosities or low in the buttock with extension to any
part of the thigh or even to the leg. The pain usually decreases when the patient is
recumbent and increases when he is sitting or walking. Tests of sacro-iliac stress
usually cause considerable pain. The tests that we have found most helpful are as
follows:

1. With the patient lying on his side, the examiner applies downward pressure
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on the lateral aspect of the pelvis producing pain either at the symphysis or the
sacro-iliac joints;

2. With the patient on his side and the down hip flexed, the opposite hip is
hyperextended, producing pain in one or both sacro-iliac joints;

3. With the patient supine, one leg is crossed over the other and with the
examiner’s hand on the opposite iliac crest, stress is placed on the knee of the crossed
leg, forcing the hip into abduction.

Pain in the symphyseal region follows a rather definite pattern . While it may
be located directly over the symphysis and exaggerated by pressure at this place, it
is also worse especially when the patient is climbing stairs, when he is walking, or
when he crosses his legs. Often a click can be heard and felt on certain rotatory and
stress movements at the symphyseal area. The typical pain extends into the perine-
um, into the ischial tuberosities, and down along the medial aspect of the thighs.

Evaluation of roentgenographic techniques used to assess sacro-iliac or sym-
physeal instability is difficult and yet it is only by these methods that one can make
the unequivocal diagnosis of instability in these regions. The anatomical variations
in the sacro-iliac joint are such that the three-dimensional configuration is dif-
ficult to visualize even with stereoscopic roentgenograms. Horwitz and Smith studied
the spinal columns of twenty-five cadavera anatomically and then roentgenographi-
cally, and they found that their roentgenographic diagnosis was correct in only six
of the twenty-five specimens in assessing whether the joint was ankylosed or not.
They concluded there was no one roentgenographic projection that was completely
dependable, including stereoscopic views. The anteroposterior roentgenogram is
best when made at a 20-degree angle superiorly. The examiner should look for evi-
dence of possible slipping (luxation), loss of continuity of the pelvic ring line, sclero-
sis, and the convolutions, which may be normal or flat and non-convoluted.

Because the sacro-iliac joint and the symphyseal joint must be continuous by
way of the pelvic ring, evidence of instability of the sacro-iliac joint can be
demonstrated more easily by visualization of the symphyseal joint. Sclerosis of the
symphysis pubis, spurring, and cystic formation indicate abnormality. Actual dis-
placement is sometimes obvious; at other times it can be detected only by special
techniques which place unusual stress on it. Trostler has proposed one such technique.
An anteroposterior roentgenogram of the pelvis is made with the patient supine.
Thereafter the patient is asked to walk about, carrying a 4.5 kilogram sandbag, until
pain occurs in the back. An anteroposterior projection of the pelvis is then made
with the patient standing. The two roentgenograms are compared and lines are drawn
across the upper borders of the ilia and sacrum. If a slip or hypermobility or sub-
luxation occurs while the patient is standing, the lines on the roentgenogram will not
be parallel and the distance between them will have increased. We have not had
personal experience with this technique. The technique we have found helpful is
described by Chamberlain. Anteroposterior roentgenograms of the pelvis are made
while the patient is standing, first on one foot and then on the other. The normal
range of excursion of the symphyseal joint should be no more than two millimeters
and it is easily measured.

One must be alert to the fact that in multiparous women some sclerosis is
normal; some have spurring of the symphysis pubis that is asymptomatic. The ab-
normal excursion of this joint may be the diagnostic point, and it must obviously
occur only with a similar degree of instability in the connecting sacro-iliac joint or
joints.

Roentgenograms of the entire pelvic ring of all patients with back problems
should be made to show not only the hips but also the sacro-iliac joints and the sym-
physis pubis. This is clearly shown in some of our patients in whom roentgenograms
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of the lumbosacral spine did not show the entire pelvic ring, and it was only later,
when a roentgenogram of the whole pelvic ring was made, that the symphyseal dis-
location was observed.

Discussion

Since the major ligamentous support of the sacro-iliac joints is posterior and
superior, it is not difficult to see how this integrity can be compromised by remov-
ing iliac bone grafts from the posterior iliac crest—at this time cutting the superior-
posterior sacro-iliac ligaments. The fact that sacro-iliac instability is not produced
more often is because fibrous or bone ankylosis may be present in the joint, and be-
cause of the formation of the sacrum as a true keystone, with interlocking eminences
and depressions. However, multiparous women, with lax ligaments, might be ex-
pected to have more instability than others. Bickel and Romness reported a case of
a true sacro-iliac joint diastasis occurring in a multiparous woman. The role of the
hormone relaxin has not been clearly defined, but certainly women tend to have a
more relaxed or hyperelastic type of fibrous tissue than do men. Thus, multiparous
women with lax ligaments and anatomical variations in their sacro-iliac joints
(short and relatively straight) must be the prime candidates for this syndrome.

The diagnosis of the unstable pelvis, either at the sacro-iliac joint or sym-
physis pubis, requires an index of suspicion, for the symptoms may be vague and
indistinguishable from other spinal disorders, especially the so-called disc syn-
drome. Care should be taken to define accurately the distribution of the patient’s
pain. In our patients, pain was often in the region of the ischial tuberosities and in-
ner part of the thighs. A history of clicking or thudding is almost pathognomonic.
Infiltration of the sacro-iliac joint area with lidocaine may help determine whether
this area is a source of pain.

If the diagnosis of pelvic instability is suspected after removal of bone grafts,
the patient should be examined with the suggested clinical and roentgenographic
techniques. If instability is indeed demonstrated, and symptoms persist, a decision
must be made whether to fuse the sacro-iliac joint involved or to resect or even fuse
the symphysis pubis.

Conclusion

Bone-grafting operations requiring removal of iliac bone from posterior iliac
crests may compromise the posterior-superior supporting ligaments of the sacro-
iliac joint, and, in some patients, may render the pelvic ring unstable. This may re-
flect itself as instability of the sacro-iliac joint, with resulting stress fractures of the
pubic rami, or, more commonly, subluxation of the symphysis pubis. The instability
of the sacro-iliac joint or of the symphysis pubis also may be manifested by a de-
generative form of arthritis affecting these joints.

One should suspect such an instability if symptoms persist after removal of iliac
grafts, or if symphyseal pain occurs, especially accompanied by clicking on move-
ment of the pelvis.

Summary

Instability of the pelvis after removal of iliac bone for grafting was demonstrated
roentgenographically in six patients. The anatomy of the pelvic ring is such that
stresses placed on it by abnormal motion at any one of three points—the two sacro-
iliac joints and the symphysis—may cause instability. Diagnosis of pelvic instability
must rest on a degree of suspicion and must be fortified by the clinical findings of
pain with certain stress tests, routine roentgenographic examination of the pelvis,
and special roentgenographic techniques.
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Treatment should be directed to the offending area, that is, the sacro-iliac joint

or-the symphysis or both. In the cases presented, four of six patients had sacro-iliac
fusions and three were asymptomatic at last follow-up; the fourth was improved but
continued to have backache. Two patients had wedge resections of the symphysis
pubis; one was asymptomatic at last follow-up and the other had undergone bone-
grafting of the sacro-iliac joint too recently to determine the result.

Continued attention should be given to the sacro-iliac joints. In women who are

multiparous and who have roentgenographic evidence of a rather short, straight,
flat sacro-iliac joint, an iliac graft should be taken from an area where the sacro-iliac
ligaments will not be disturbed.
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