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INTRODUCTION

The value of the safety belt in reducing the frequency and severity of injuries
resulting from automobile accidents is well documented and accepted.?- 7. 2. 15. 18
There have been suggestions however, that the safety belt possesses certain
intrinsic hazards and may expose belt wearers to certain “other injurles,” par-
ticularly in the abdominal region.? In spite of these warnings and the increasing
use of safety belts, there have been only 10 recorded cases of intra-abdominal
injuries caused by safety belts in the accident records kept by local and federal
authorities, five in the American literature®- % % % 4 and five in the foreign
literature.5 '® This type of injury is rare, but is serious and at times life threat-
ening. .

The reported cases of intra-abdominal injuries resulting from wearing a
lap-type safety belt are summarized in Table I. The structures injured included
duodenum, pancreas, ribs, small bowel, spleen and gravid uterus. Although no
fatality was recorded in this group, delay in diagnosis and treatment resulted in
prolonged hospitalization and extended morbidity.

Intra-abdominal injuries resulting from the shoulder-type belt are summarized
in Table II. The structures injured in this group were hepatic veins, kidneys,
renal artery, spleen and liver. These injuries were more severe and resulted in
considerable mortality in spite of early recognition and treatment.

The present report adds four patients to those in the literature and analyzes
the diagnostic criteria and the manner in which the injuries occurred.

CASE REPORTS

Case I. W. Mae is a 42-year-old white muale who was driving his car at about
45 m.p.h. on an icy night, when he struck the rear of another ¢ar which had not
started to move after the light changed. He had applied his brakes but wus not
able to stop, and the impact of the collision drove the other car 100 feet down
the road. Although his car was badly smashed, he was able to unfasten his seat
belt and get out of the ¢ar. When the police arrived some 20 minutes later, he
noted the onset of rather acute lower abdominal pain which was interpreted by
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TABLE I
Intra-.lbdominal Injury From Lap-Type Safety Belt
I ! T |
! . . iming of
Author l S"_‘{:“gm’:‘ft |s’mp‘°ﬁn::ﬂssfh“““ Op':::::f’"i Patholoy Course
\ \ [ojury !
! ; |
N 1 ¥ ,
Garrett and Mule driver, uge ! Unknown i Un- Ruptured duodenum . Prolonged hospi-
Brauostein® 12, crushed hewd ‘ koown l and pancreas © talization. Re-
oo st 35 m.p.h. ! i . covereil.
Tolinat Male driver, age i Acute distress, ecchy- l 98 hours ! em. perforation— ! Complicated
l unknown, hit | mosis (rom beit, l l mesemeric border : course. Dis-
postat 83 m.p.b. '. generulized tender- | ! proximal jejunum | charged & days
; '| ness, WBC 11,700, | i © posunjury.
Cocke and ! Female passenger. | Red [rom heit acroes | § hours: Shattered apleen, : Complicuted
Meyers | age 63, crashed | upper ahdonen. } [ractured ribs : course. Dis-
into side of car 1 minimual el shdom- t : charged 121 days
II at 35 m.p.h. 'I inal and shoulder H | posTnUFY.
i ‘ pain. | i
Rubovitat* ! Female pussenger, | Red from beit scrnss | 48 hours [ Partial avulsion lower | Presumed 2atis-
I 3§ moaths preg- jower abdomen. ! l uterus—f cm. tear | [actory.
| naat, csr hit in “Slight” sbdominal left uterine horn. i
‘ right side nt 35! tenderness. Hb 13— Fetus free in abdo-
m.p-h. | T gm. men. ]
Rulowaki and J4-year-old Lrooper Low abdominal spssm.| 4 mounthsi Distal ileum sdherenc . Benign.
Ruat? hit truck broud- | Qbstructive symp- ! to petvic brim, com- |
v sideatd4Sm.p.h | tormns { moaths. ‘ plete obatruction. ll
TABLE II
Injury From Shoulder-Type Safety Belt
' . ‘Tu.nmg of
Author Sn:.\ucacti:joer;ff !S)mplo:}__una‘.il:ﬁsl:hyslcal =Oper:::ron Pathology 1 ~ourse
| Injury l
)
Engberg* ! Female in r:;hr.'l. Pain and tenderness l 1 bour Hepatic veina torn ' Died in shock at
{ront,sge 40, hit in epignstrium sod ! {rom vena cavs, t  operation.
by truck head- over right chest, E
on st 4% m.p.b. i I
voo Bahr and | Msle driver sge 19, Left chest pain, tender . None Ruptured left kidoey, | Cardiac arrest oo
Erikssoni? bit from side. [ over fractured ribs. ' |eft renal arcery torn l way to O.R.
i | {rom softa. i
Female in right ) | Comatoss with facial Nooe ! Ruptured liver aond | Tranaferred to
{froat, age 7. iacerations snd frac- spleen. : H snother hospital

into other ¢ar.

Female in nght.‘.-\bdomiul.l dhunlicn¥ Noos Ruptured right kid-

|
froot, age 20.: sod lenderness. ‘l aey (x-ray).
i

Crashad bead-

Recovered.

on.

Driver, axe 33, hit ‘ Right chest pain md] ! hour | Tear, right lobe of ! Recovered.
head on at hl(h i shoek. ; ¢ liver, [ractured ribs '
speed. i ;, ! on right.

the police as acute alcoholism in spite of his stuting he had had but “one beer.”
He was brought to the hospital for a blood aleohol test by the police.

Physical examination reve ealed a well-developed white male in distress. His
pulse rate was 88, respirations 20, and hlood pressure 130 SO. Although a faint
smell of heer was detected on the patient's breuth, it was vlear he was not in-
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AUTO SEAT BELT INJUNIES 305

ehrinted. The positive physical findings were limited to his ahdomen which was
slightly protuberant, splinted, and showed no evidence of trauma. Cough ten-
derness was referred to just helow and to the left of the umbilicus. There was
guarding and =plinting of the entire abdomen with maximum tendlerness in the
lower abdomen to the left of the midline. Bowel =ounds were absent. Rectal
examination was negative,

Exploratory laparotomy wax carried out approximately three hours ufter the

“accident. Upon opening the peritoneal cavity through a right paramedian inci-

sion, a small amount of thin seropurulent material was noted and cultured.
Loose eurly fibrous adhesions were encountered between loops of small bowel
and the anterior abdominal wall in the left mid lower abdomen. A free perfora-
tion was discovered measuring 2 em. in diameter on the antimesenteric border
of the mid ileum. This was closed transversely. The remainder of the exploration
was negutive, The patient’s postoperative course wis uneventful. He was dis-
charged on his =eventh hospital day and recovery was complete.

Case 2. W. Z., a well-developed 33-year-old white femuale, was the passenger
in the right frout seat of the family car driven by her husband on September
27, 1964, She held her 13-month-old daughter in her lap with her 12-yeur-old
son riding in the back scat of their 1959 four-door Chevrolet. They had just
turned onto a main highway on a rainy overcast afternoon ut about 20 m.p.h.
when thev were struck in the vight front by an oncoming automobile traveling
at a speed in excess of 30 m.p.h. This car caromed off the front of their car,
spun 180 degrees, then struck them in the rear before it came to rest 100 feet
down the rond. The front end of the patient’s car was totully demolished.

The patient’s husbaad, uninjured, unfastened hix seat belt, and pried his way
out of the car. The patient, on the other hand, had conxiderable back puin and
was not able to move until the ambulance arrived. She was transported by
stretcher on her abdomen arriving at the ho=pital approximately 45 minutes
after the injury

On admission, she complained of severe back pain and headache She was
lving on her abdomen in acute distress. Her pulse rate was 92, respirutions 18,
and blood pressure 118°70. Her nose was deviated to the lert, and u moderate
amount of clotted blood wis noted in her left nares. There was wmoderate amount
ot swelling with marked tenderness over her mid back. She had contusions of
her arms and lezs. Her neurological examinition wis normal. Xerays showed
fracture of the lamina of the sevond lumbar vertebrn. The abdomen revealed a
contusion of the anterior ahdominal wall extending rom just above the right
iline crest transversely across the abdomen and aeross the left iliac crest. Bowel
sounds were ahsent. Initial tenderness was minimal, but progressed over the
next one and one-half hours to become generulized and most murked in the
lower abdomen just to the left of the midline over the rectus ~heath, Peritoneal
taps which were initially negative were repeated. A faint trace of blood was
aspirated from three quadeants, and two cubic centimerers of bland which did
not clot were aspirnted from the fourth quadeant (RUQ). Smear of the Huid
reveiled many leankoeytes.
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306 ' WILLIAMS, LIES AND HALE

Laboratory studies revealed a hematoerit of 38, a white bleod cell count of
17,600 and 2 normal urinalysis except for a few red blood cells per high power
field.

Although the patient’s vital signs remained unchanged, the changing abdomi-
nal findings and the positive peritoneal tap necessituted abdominal exploration.
Five hours after admission, under general anesthesia, exploration through a left
paramedian incision was undertaken. Upon opening the anterior rectus sheath,
2 large hematoma was encountered. As the rectus muscle was retracted laterally,
it was discovered to be transected by the seat belt at the junction ot its middle
and lower thirds. The inferior epigastric vessels lny undisturbed hugging the
posterior rectus sheath.

The peritoneal cavity was opened and 2 moderate amount of blood was en-
countered and cultured. The mid portion of the omentum had been amputated
from its attachment to the transverse colon, and was hanging by only ore thin
vascular stalk. This stalk was ligated and the omentum removed. The liver,
spleen, stomach, pancreas, gallbladder and duodenum were normal. The small
bowel at approximately 18 inches from the ligament of Treitz revealed a 3-cm.
hematomsa in the mesentery contiguous with the bowel wall. Twelve inches
further was another hematoma with a similar relationship to the intestine.
The hemutomas appeared stable and the bowel viable. At the level of the mid
small bowel there was a fve-inch perpendicular laceration in the mesentery.
Small arcuate vessels were ligated and this tear was closed. Eighteen inches
more distally another such laceration was found and treated similarly. The bowel
in these areas was uncompromised. No further injury to the small bowel was
found other than a moderate-sized (8 cm.) hematoma at the base of the mesen-
tery, which was felt to be due to a fracture of the second lumbar vertebra. The
right colon was contused in its mid portion with a 3-cm. vertical tear in the
serost. Upon mobilization, the colon was felt to be viable and was simply re-
placed and covered with the remaining right haif of the omentum. When no
further injury was found, the abdominal cavity was aspirated of remaining
blood and closed. Reduction of the nasal fracture was uccomplished before the
patient was returned to the recovery roon.

Postoperatively the patient was maintained on a Foster frame and made an
uneventful recovery. On October 27, 1964, the patient had o Hibb’s spinai
fusion followed two weeks later by application of a body spica, and then dis-
charged two months following her initial injury. She has now completely re-
covered.

Case 3. G. L., a 16-year-old white female, was the passenger in the right
front seat of a Volkswagon about midnight, May 30, 1964, when the driver lost
control of the car and it slid sideways into a fire plug which struck the car just

below the driver’s door. One-half hour after the accident, the patient arrived at

the hospital complaining of severe back pain and with little recollection of the
event.

Physical examination revealed a well-developed, well-nourtshed teenage white
female in moderate to acute distress. Pulxe rate was 100, binod pressurc 108 74,
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AUTO SEAT BELT INJURIES : 307

and respirations were 20. Positive physical findings were limited to her nose
which was red, tender and swoilen. There was a suprapubic abrasion conforming
to the position of the seat belt. There was moderate <pusm, rebound and tender-
ness in all quadrants. Bowel sounds were hypoactive. Abrasions were present on
hoth knees. Neurological examination was normal. There was swelling and
tenderness over the second lumbar vertebra. X-ravs revealed a fracture of
pedicles of the vertebra. Intravenous pvelogram was normal and her white blood
cell count was 8,650.

- Abdominal injury wus suspected and the patient was observed. When re-
peated abdominal examination showed increasing tenderness, exploration was
undertaken five hours after admission. There was a transverse tear a¢ the junc-
tion of the second and third portions of the duodenum on the posterior and
inferior aspect involving approximately two-thirds of the circumference, with a
moderate amount of retroperitoneal contamination. No source of intraperitoneal
bleeding was found. The pancreas was felt to be normal.

Postoperatively, she did fairly well but complained of left chest and left upper
quadrant pain with slight tenderness. White blood cell count and amylase re-
mained elevated for approximately one month. Spinal fusion wus accomplished
three weeks following her accident and was uncomplicated. Abdominal svmp-
toms persisted for approximately one more month. She was placed in a body
jacket on August 5, 1964, and discharged on August 7. 1964. Eventual recovery
has been complete. A rhinopiasty and submucous resection were performed on
February 3, 1963.

Case 4. R. N. is a 20-year-old white male who was a passenger in the left
back seat of a 1963 Plymouth on the clear summer evening of August 14, 1965,
when the car went out of control and struck a tree head-on at a speed in excess
of 30 m.p.h. The driver and passenger in the front seat were able to unbuckle
their seat belts and leave the car, having suffered only a few facial lacerutions.
The patient, complaining of hip pain, was brought to the hospital by ambulance
arriving approximately one-half hour after the accident at 11 p.m.

The patient was found to be a well-developed 20-year-old white male with o
blood pressure of 114/78 and a pulse rate of 80, in no apparent distress but
complaining of hip and leg pain. The positive findings were limited to his abdo-
men where abrasions were found across his iliac crests and lower abdomen, von-
forming to the shape of the seat belt. There was slight tenderness over thiz aren
but no other tender areas. Bowel sounds were present. There was slight pain on
flexion of the hips but no deformity or impairment of motion. Pelvic and hip
films were negative. Neurological examination was negative. He wus observed.

Over the next four hours, his bowel sounds decreased. There wax slight left
rectus spasm with a question of rebound tenderness. Over the next six hours the
patient developed progressive lower abdominal rigidity, absent bowel sounds,
bilateral shoulder pain and a white blood cell count of 16,400. Abdominal x-rayvs,
a evstogram and peritoneal taps were all negative. Twelve hours after admission
exploration was undertaken.

Through a left paramedian incision the abdomen was entered and bloody
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303 WILLIAMS, LIES AND HALE

Auid encountered. Exploration revealed a 6-cm. tear, with small bleeding arcuate
vessels along its edge, in the mesentery of the mid ileum perpendicutar to the
normal appearing adjacent bowel. The vessels were liguted und the defect cloved.
A similar tear was found in the mesosigmoid. The sigmoidl itself was contused,
showed subserosal hemorrhuge and was questionably viable. This segment was
exteriorized us a loop colostomy. Further exploration was negutive. The perito-
neal cavity was aspirated of free blood and the wound closed.

The patient recovered without incident, the volostomy closed two weeks
later, and he was discharged three and one-half weeks following his admissiou.
DISCUSSION

It is evident from the cases in this series and from those in the literature that
early diagnosi= and treatment are exsential in the management of intra-abdomi-
nal =afety belt injuries. Furthermore, it can be seen that diagnosis may he
difficult because of associated injury or eircumstances. Therefore, a review of
the diugnostic criteria might be helpful.

Diagnosis. Because of the rarity of this injury, it is important to approach

the accident victim who has been wearing a safety belt with a high index of .

stispicion that he might have an intra-abdominal injury.

Historical data regarding the circumstances of the accident should be obtained
from the patient or ambulance personnel, including speed, direction of impaet,
condition of car, and how the seat belt was applied. The speed at impact was in
excess of 35 nup.h. in the majority of the cases and the impuact was taken by
the front of the car in 10 of the total 14 cases. The four vehicles in this series
were all bevond repair. Although the safety belt was applied correctly in the
preseut group of patients, Cocke and Meyer’ reported a case of ruptured spleen
and fractured ribs from a belt incorrectly placed across the upper abdomen.

Initial symptoms and physical finding= were minimal. External evidence of
trauna conforming to the configuration of the safety belt is helpful in suspecting
intra-abdominal injury, but its presence or absence does not confirm or rule out
intraperitoneal trauma. Case 1 in this serics had no external evidence of trauma
and vet the patient had a perforation of his ileum. Mention is made in the
liternture of 79 crash victims® ¢ who sustained lower abdominal wull contusious
from a sufety helt, but were otherwise uninjured. The uninjured crash vietims
in our ~eries all sustained lower abdominal contusions from their seat belts,

The changing clinical courze with inereasing ahdominal tenderness and grad-
ual loss of bowel sounds was confirmatory evidenee that intraperitoneal injury
had occurred. X-ray studies may be of value in the diagno=is of ruptured duo-
denum or gravid uterus. Peritoncal paracentesi= xhould be used when the ding-

nosis 15 questionable, hut i negative tap <hould not he mterpreted as meaning -

intra-abdominal injury has not oceurred. The Huding of an elevated white blood
cell count is helpful in suspecting intra-abdominal fnjury, but again ix ouly
suguestive.,

Treatment. Treatment of the intru-abdominal injuries will be determined by
the =ituation found at the time of explorution. Hemostasis should be achieved,
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AUTO SEAT BELT INJURIES . 300
rents in the mesentery closed, nonviable small bowel resected, colon injuries
exteriorized if viability is questionable, and other injuries treated appropriately.

Mechanism of Injury—Lap Belts. It is evident from these four cases and from
those in the liternture that the safety belt is capable of producing a wide variety
of injuries. The mechanism of production of these injurtes is summarized in
Table III.

If the safety belt is worn properly by the accident vietim and maintains its
position in contact with the iliac spines, then a simple contusion by direct
violence in this area might be expected. The belt that is improperly upplied or
fails to maintain its position, by torsion of the wearer, may produce further
injury to the abdominal wall. The patient in Case 2 sustained such an injury.
Although her belt maintained its position initially, when her son flew over the
front seat on top of her, the belt slipped over her right iliac crest and, as her
body twisted, sheared through her left rectus muscle. She might have been unin-
jured had her son in the back seat been wearing a safety belt.

When the braking force from the belt is applied suddenly to the abdominal
wall, intra-abdominal viscera are prone to injury. Depending on the position or
change in position of the belt, all abdominal organs could be traumatized. Prior
to the adoption of seat belts, auto accident vietims who sustained blunt adbomi-
mul trauma were prone to injure solid organs or a fixed hollow viscus. Although
these structures may still be injured, they are not as liable to be injured as the
small bowel and its mesentery.

Seat belt injury to the small bowel and its mesentery is produced by direct
violence or by entrapment with subsequent perforation. The deceleration force
i+ applied to the smull bowel directly (Fig. 14, frontispiece). The small vessels
on the mesenteric border are torn resulting in » hematoma. If the force is great
enough, the mesentery is torn perpendicular to the intestinal wail (Fig. 1B). If
the hematoma is small, with few vessels torn, then the bowel will remain viable.
On the other hand, if considerable devaseularization has occurred with devitaiiza-
tion, then gangrene and perforation will occur. Cases 2 and 4 involved this type
of injury. Tolins’ casel* demonstrates how perforation can oceur in the ares of a
hematoma if the injury is extensive enough.

Bursting injuries to the small intestine which may result from a safety belt
can be produced by direct violence or by entrapment depending on the condi-
tion of the underlying ~mall bowel. The conditions necessary for this injury to
occur were elucidated by Sauerbruch" and summarized in Table IV, Although
direct violence by the sufety belt to a distended loop or next to a distended loop
may produce perforation, entrapment of a short segment of bowel with produe-
tion of a closed loop obstruction and perforation may also oceur (Fig. 2}, Case 1
is an example of bursting injury due to entrapment since the small bowel wax
not distended at exploration. I{ulowski and Rost’s case? may have heen this
type of injury which sealed itself off and went on to eventual obstruction.

The colon isx injured in the xame way as the small intestine. The ascending
colon in Cuase 2 was trapped against the posterior abdominal wall by the belr
which rexulted in a contusion, hematoma und serosal tear. [t ix concenvable thut
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310 WILLIAMS, LIES AND HALE

. TABLE III ,
Mechanism of Abdominal Injuries by a Safety Belt

Direct violence

Sheuaring or torsion
Entrapment

Cumbination of these factors

el el e

TABLE IV
Conditions Necessary for Bursting [njury of the [ntestine

1. Marked distention of howel

Clostire of a luop uf bowel on both sides

(a) Kinking at two places

(b) Kinking at one place and closure by trauma at a second place
(¢} Double acting trauma closing bowel in two places

3. Contusion of abdomen in region of distended loops

[ 3]

under these circumstances, a distended cecum could sustain a bursting injury
if the ileocecnl valve was competent. The sigmoid colon injury in Case 4 was
due to direct violence. '

Trauma to the duodenum and pancreas is an uncommon but serious injury
which can result from a seat belt. The mechanism of production of this injury
in Case 3 was severe flexion of the patient to the left at the time of deceler:ttion
with a resultant shearing force acting on the junction of the second and third
portions of the duodenum. The ruptured duodenum and pancreas reported by
Garrett and Braunstein® may have occurred in a similar fashion.

The unusual omental injury in Case 2 resulted from entrapment of the omen-
tum by the belt. As the deceleration force continued and the patient flexed, the
omentum was avulsed from its attachment to the transverse colon, the colon
being held firmly by the gastrocolic ligament.

The splenic injury incurred by the patient reported by Cocke and Meyer?
was the result of direct violence from the ill-placed safety belt. This injury should
not occur from a properly applied belt. '
~ Rupture of the gravid uterus is an uncommon injury. Rubovits’ patient'?
sustained such an injury. The deceleration forces absorbed by the lower uterine
segment produced a tear in the myomentum. The force was transmitted to the
amnionic Auid, resulting in increased hydrostatic pressure aud ejection of the
fetus through the left uterine horn into the free peritoneal cavity. The problem
of the advisability of using lap belts during late pregnancy remuins unsolved.
On the basis of this one case it would appear they are hazardous.

Although rupture of the urinary hladder by u safety belt has not been re-
ported, it is entirely conceivable that if distended with urine the bladder could
easily rupture through its dome or base.

Mechanism of [njury—Shoulder Bells. The mechani=m of production of in-
juries from shoulder belts is similar to that of lap-type belts. It would appear,
however, that torsional forces play a more prominent role in the production of
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312 WILLIAMS, LIES AND HALE

shoulder strap trauma. As the victim’s torso is twisted over the belt, ribs are
hroken, and the spleen, liver or Liduneys themselves ov thetr vascular attachments
are prone to injury by this shearing force. It might be conclucled from these
few cases that the shoulder helt is capuable of producing a more serious injury
than the lap-type belt.

Safety Bell Modifications. Ejection of a crash vietim at the time of, or subxe-
quent to, impact is the leading cause of serious injury and mortality resulting
from an automobile aceident.'?- 18- 18 If an occupant is wearing a safety helt and
should be involved in an accident, the risk of death or serious injury is 35 per
cent less than for the occupant not using a belt.'s On the basis of these statisti-
cally significant data and the rarvity of intra-abdominal injury as a direct result
of wearing a safety belt, it would seem ill advised to advocate abandonment of
the safety belt.

The use of a shoulder belt in combination with a lap belt has been recom-
mended!- ¥ and is in use. This combination still exposes the user to poteutial
injury from torsional forces during an accident. These forces could be avoided
by the use of & shoulder harness in combination with a lap belt. With this type
of device the deceleration forces the wearer is able to withstand before injury
are increased from 27 g. to greater than 46.2 g.'*-Although this is a substantinlly
safer device, it is questionable whether or not it would be used hecause of the
limitation of motion of the automobile occupant.

Perhaps the lap-type belt should be altered in such o way as to provide a
certain amount of “give”’ with higher gravitational forces. This could be accom-
. plished by interposing heavy coil springs between the belt and the chassis.
\Whether or not this would increase the deceleration limit is speculation, but it
should be investigated.

CONCLUSIONS

1. Intra-abdominal injuries as 2 direct result of weuring a =afety belt are
rare with only 10 being reported in the literature. The four cases reported in
this study bring the total number of known cuses to 14.

2 In the previously reported cases the injuries were initially unsuspected,
which led to delays in treatnient with an associated high morbidity and mortality.

3. Evidence of external abdominal traunw which conforms to the ~hupe of
the safety belt is helpful in-suspecting intra-abdominal injury, but its abxenice
does not rule out intraperitoneal injury.

4 The diagnosis was made by evaluation of the historieal facts regarding the
erash, abdominal finding of pain and tenderness, diminizhed peri=tilsiz, perito-
neal paracentesis, and an otherwise unexpluined white blood cell count. av-
companied with a high index of suspicion.

5. Virtually all intra-ubdominal viscera are prone to injury by the safety belt,
but the small bowel and its mesentery appear to be most vulnerable.

6. The mechanizm of production of injury is by dircet violenee, <he:wtring or
torsioil, by entrapment or by a combination of these fuetors,
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7. The use ot a shoulder harness in conjunction with the lap belt might have
prevented many of these jnjuries. '
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ADDENDUM

Since presentation, two additional reports have uppeared in the literuture
describing intru-abdominal injuries sustained by belt users. Fish and Wright
(see following dixcussion) report four plane crash victimis who sustained small
intestine and mesenteric injuries, one of whom also suffered a ruptured spleen.
(Vish, J. and Wrighr, R. H. The Seat Belt Syndrome—Does It Exixt>.J. Traunua,
3.740-750, 1965.) Gerritsen, et al., describe two patients who were wearing :wuto-
motive lup =afety belts at the tine of accident and sustained abdominal wall ron-
tusions, and injury to the small bowel and its mesentery. (Gerritsen, R., Frobese,
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A S. and Pezzi, P. J. Unusual Abdominal Tnjuries Due to Seat Belts. J. Ein-
stein Med. Cent., 14:63-68, 1966.)

DISCUSSION

Dr. Jay C. Tisu [Galveston, Texas]: Our experience with the “seat helt sym-
drome,” as we have called it, will appear in the Jownal of Trawma soon. This
concerns four patients who were involved in an Army “Caribou” crash shortly
after takeoff. There were 23 people in the airplane, 18 of whom were passengers.
They were lined up facing the center line of the plaue, and were wearing lap-tvpe
seat belts, with their right sides to the front of the plane. Four men had a belt-
like mark of contusion across the lower abdomen. Two of them presented as

acute emergencies and were operated upon. Both had avulsion type injuries of -

the mesentery in which a segment of the bowel was ripped loose from its me=en-
teric attachments. The principal problem in these patients was hemorrhage and
shock. One patient was successfully treated and one died prior to reaching the
hospital.

The other two with subacute injuries were operated upon eight and nine days
later, respectively, and both recovered. These two patients had perforations of
the distal ileum and presented with vague, nondescript complaints that initially
were attributed to contusion of the abdominal wall. .

We are now aware of the ffth case seen by one of our residents at another
hospital. This patient was in the subacute category, with perforation of the
ileum. )

\Ve believe these cases constitute enough basis to postulate a “seat beit svn-
drome’’ which can be divided into two categories. The first is the acute syndrome
in which hemorrhage from mesenteric tears is the major factor, and the second
is o delayed reaction from perforation of the eum.

Dr. MacDoxaLp Woop [Phoenix, Arizonal: I rise to defend the seat belt. I
think we all recognize the value of the seat belt, and the discussion today i3
pertinent to the injuries as a result of it. :

I have had experience with only one case of seat belt injury, involving a young
man who was sieeping in the back of his car with his seat belt loosely attached.
As a result of the impact he was thrown forward and suffered a compression
fracture of two lumbar vertebrae in addition to evulsion of the mesentery and
small bowel of the ileum. The latter was not recognized until two weeks alter
the injury. The ileus, as a result of the fracture, was interpreted as retroperito-
neal hematoma before surgical consultation was obtained. A fatal peritonitis
with abscess developed.

I congratulate Dr. Williams for bringing up this mechanizm of injury. How-
ever, in prevention I think we should point out that the belt should not be worn
during pregnancy.

Dr. Pave W. BravysTEIN [Bay Shore, New York]: I would like to make just
one point. In the auto crash studies for Cornell we studied thousands of people
involved in accidents, and we found no increase in intra-nbdominal injury. I
think that is o very important point to muke.
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We also have studied some cases in New York. The police told us how bad -

the belt was becuuse one poliveman was strangled with 2 belt. Very obviously
it was inadequately applied. The belt should not contact the abdominal viscera;
it is o restraining device on the bony pelvis. If the belt ¢causes o flank contusion
or abdominal contusion, it has been improperly applied. It is the most impor-
tant safety device we have. I appreciate the injuries that oceur, but still =ay
that the seat belt is the only device we have as vet developed which has really
helped decrease serious injuries.

Dr. Horace HerBsMax [Brooklyn, New York]: I rise to bring attention to

one other fact.

Oue patient whom I saw recently, a 33-year-old woman, was riding in the
right front seat of an automobile with a seat belt in place, when the car was
involved in un accident with another cur at an intersection. She was brought to
the Ilings County Hospital in shock. Abdominal paracentesis was positive for
blood and a transverse seat belt bruise on her lower abdomen was noted. She
was taken immediately to the operating room uafter attempts at resuscitation
with large amounts of blood and colloid. During exploration, cardiac arrest
occurred and she died. Her findings are of interest:

The bruise was across her lower abdomen. It seemed to be right at the upper
portion of the tline crest. She was very obese and a good portion of her abdomi-
nal wall probubly fell over the belt. An avulsed =mall bowel mesentery was
found at surgery, with a large amount of bicod in the peritoneal cavity. The
entire root of the mesentery had been torn off, except for the superior mesenteric
artery, which was bleeding from a tear in its wall.

The couclusion we draw is not that the seat belts are outmoded, but that
seat belts should be modified to a wider width for obese people so that this
band-like shearing force across the lower abdomen would not occur in these
cases.

Dr. Jaumes S. WirLrayms [Rochester, New York]: I thank the discussants for
their commnents. I would like to point out intra-abdominal injuries caused by
safety belts are very rare. We certainly hope that our presentation will not be
misconstrued to mean that we are advocating the abundonment of safety belts.
We uare not. The sufety belt prevents ejection and, theretore, prevents a great
many serious and mortal injuries. We only stress that, if early diagnosis is to be
made and treatment undertaken, one has to approach an accident victim who
has been weuaring a seat belt with a great deal of ~uspicion that he may have an
injury somewhere in his abdomen. Delays in treatment lead to a high morbidity
and mortality,

In regard to Dr. Braunstein's comments, proper application of the belt i very
important. It the belt is not properly applied, in contact with the iliac spines,
it certainly does predispose the wearer to other serious injury.
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