Spinal Bends: a Case and Sone Comments
CGeorge F Bond, MD

This case is presented in the formof a letter and reply, as that is the way
it was.

Dear Dr Bond

I have read about your pioneer advanced in underwater technology and the
formation of the Institute of Diving. | hope that you nmight be of benefit to
me, or at least point ne in the right direction. 1In April ny wife suffered
deconpressi on sickness with injuries to the spinal cord in the C5 and L4, and
possi bl e S4-5 area. This was while we were diving in Wst Pal mBeach, Florida.

The di ve was maxi mumdept h of 80 feet, average depth being 70 feet, bottomtime
was 30 minutes. This was the first dive of the day and followi ng the injury
my wi fe went through three hyperbaric oxygen treatnments totally sone 19 hours.
She i s showi ng gradual and sustai ned i nprovenent in her neurol ogic deficits at
this time. However, | amextrenmely interested in pursuing the etiology of this
for our personal satisfaction as well as the possibility that it m ght be of
assistance to another sport diver in preventing this tragedy. M wife is 37
and was i n excel | ent physi cal health, playingtennis five days a week and runni ng
somethreetofiven|es awek. Follow ngher reconpression, she has been wor ked
up extensively with a barrage of |ab work, spinal taps and conputerised head
and body scans, all of which have been within normal limts.

One of the main questions is why this happened, since we were well within the
Navy tables, we were diving with a dive master, and there were no infractions
of diving rules. In addition to wondering about the etiology there is the
guesti on whet her it woul d be safe (or even advi sabl e) for her to dive agai n si nce
she didreceivenultipleinjuries fromthe deconpressionillnessthefirst tinme.
This was not her first dive to 80 feet, not the hardest or npbst dangerous as
far as deconpression illness is concerned. She was exam ned by two internists
who have had training in hyperbaric nedicine, but both of us would like her to
be evaluated by a professional who specialises in hyperbaric medicine with
ext ensi ve knowl edge i n deconpression sickness. | would appreciate it if you
could assist me with this task.

Sincerely
“ABC’, MD

Dear Doctor C

It is always disturbing to hear of yet another spinal cord “hit” following a
routi ne and well executed sports dive. | wish that | could call it a one in
amllion occurrence in the |list book of deconpression casualties, but suchis
sinmply not the case, which underscores our neagre know edge of the etiol ogy of
bends involving the spinal cord. Let nme elaborate on this a bit.

Firstly, about twenty percent of spinal cord“hits” followcl ean, non-repetitive
di ves. Depth does not seemto be a factor, but in practically every case the
di ve has approached the no-deconpression limts. Characteristically, in the
50-o0dd cases |’'ve treated, the victimhas surfaced in a normal physical state
and then, within a surface interval ranging from20 mnutes to 12 hours, has
experi enced upper |unbar pain which rapidly becane girdle-like in character,



simul ati ng nost closely the syndrone of Tabes Dorsalis, which we rarely see
nowadays in practice. At this point the stricken diver reports that he (or she)
nmust have stressed his or her back during the dive, and proceeds to |ie down
of deck for relief. Mnutes or hours later the victimdiscovers ill-defined
par aest hesi as of the | ower extremties, and di scovers notor paral ysis as well.
Bl adder invol verrent does not becone apparent for some hours.

Physi cal exani nation of this typical case reveal s an apprehensive patient with
quite normal vital signs with respect to all but the spinal cord conponent of
the CNS. Ordinarily, thesomaticinvol vement at | ower segments as well. Anterior
and posterior horn abnormalities will be noted, in varying degrees of severity.
There will be present degrees of flaccid paralysis of the |ower extrenities,
wi th positive Babi nskis, ankl e cl onus, positive chaddock, absent crenasterics,
and weak or absent abdoni nal reflexes. Position sense is generally absent. In
short, we have an instant parapl egic.

The treat ment of this dive paraplegicis pretty well established, though through
trial practice, not extensive research. US Navy Table 6-A is the primary
treatment of choice, since this conbines the desiderata of rapid, deep
reconpression for reducti on of bubble size with subsequent oxygen drenching to
relieve the hypoxis neural tissue of the spinal cord. This therapeutic protocol
may be repeated at suitable intervals, or until the hazard of pul nbnary oxygen
toxicity beconmes too great. On rare occasions after apparent failure of the
6- Atherapy one m ght try Table 1V, although very few of us woul d advocate this
final gesture, sinceit holds virtually no prom se, save further physi cal hazard
to the patient thanks to a mandatory 34 to 38 hour stay under pressure. Still,
Table IVis in the book, and some would use it in such a case to clear decks
incaseof futurelitigation. An added noteisinorder: all spinal cord“hits”
customarily are given a 3-day course of Decadron, to avoid anticipated cord
oedemn, and such other supportive therapy as may be deened necessary.

Let us nowreturn to your wife's case. | cannot explain her spinal “hit” which
seens so cruel in light of her obvious adherence to safe diving practices. |
can only say that the US Navy Divi ng Tabl es were not formul ated to produce zero
i nci dence of deconpressi on sickness, but rather to hold theincidenceto alevel
conpatiblewith ef fective diving operations. Unfortunately, the general public
has been | ed to believe that the Navy Tabl es af ford a conpl et e shroud of safety.
This, of course, is not the case, as witness nmy own history of seven hits (one
spinal) in 22 years of diving. Nonetheless, these Tables are the best we have,
and | still clingtothem They are, however, devised for divers with a nedi an
age of | ess than 26. At ny age of 62, | tendto add a f ewm nut es of deconpressi on,
here and there. Certainly, past age 35, it would be well to nudge the no-
deconpression linits too closely.

Al'l of this, of course, does not speak to the question: Wy, in such a dive,
do we get a spinal hit instead of a fortunate “pain only” joint invol venent?
This | cannot answer. My friend and coll eague, Dr John Hallinbeck, NWR,
Bet hesda, Maryl and has done el egant | aboratory experinmental work in aninmals,
and will tell you of the venous | ake which commences at T-10, and predi sposes
to i mpaired venous fl ow and subsequent bubble formation, with CNS invol venent;
but even John cannot answer the question: why? In sonme respects deconpression
i s an ubi qui tous di sease; but that does not forgive our research shortconi ngs,
whi ch nust be pi npoi nted before we can deal froma full deck. To conclude this
par agr aph, however, | nust nake t he poi nt that spinal cord bends i s | east conmon
anong US Navy divers, next (by an order of magnitude) anong conmmerci al divers,



t hen (by al nost t hree orders of nagni tude) anong ci viliansport divers. |nhonest
anal ysis, consider these facts:

1. Navy di vingi s donew thcalibrated stopwat ches, cal i brat ed pneunof at honet er s,
and cal i brated depth gauges;

2. commer ci al divers do not adhere to Navy Tabl es for deconpressi on and, on
occasi ons, devi ate fromstandard rul es of diving safety, though not often;

3. civilian divers rarely foll ow US Navy di ve protocols, oftenrely on wi st-

hel d decommeters, do not adhere to stopwatch precision, trust too often
to the accuracy of the di ve boat fathometer, and are ofteninerror rel ative
to up and down excursions in the water columm.

Di ving physiology is far froman exact science but, when we see such a wi de
variance fromthe pragmatic limts established, many of us in this gane tend
to shake our heads and say unprintabl es.

Nowand nore i nportantly, back toyour wife' s case. Assum ngthat her cal cul ation
of bottomtime (surface to bottomto | eave bottonm) was correct, that the dive
shi p fat honet er was correctly calibrated, that shedidnot returnto near-surface
duringthedive, thenone nust say that shefallsintothe 20%group of unexpl ai ned
spinal cord “hits”. Before |l can give you a final judgenment in this case, |I'd
surely like to have all diving and treatnment |ogs, as well as a definitive
neur ol ogi ¢ history and current eval uation.

As consolation may | say that, in ny experience, the history of your wife's
progressive recovery speaks well for near conplete recovery save for a slight
foot drop and mildurinary difficulty. Please wite ne back. The bottomline,
however, is she should NEVER DI VE AGAI NI

Sincerely yours,
CGeorge F Bond, MD

forner being far nore rugged (cold, poor visibility and heavy surf sounded | ess
t han appeal i ng conparedwiththe southernarea). Henotedthe“w Il dive” feeling
that affects those who have travelled a | ong di stance to reach the dive area,

such as Mont erey Peni nsul ar, and are not goingto sit and wat ch t he sea what ever

the conditions. This explains the experience Dr Hattori has obtai ned treating
di ving casualties (we have had a paper fromhi min these pages). Then Dr Gunter

Silins told us about the Tobernory area i n Canada where one coul d only di ve for

2 and a half nmonths in the year and cold was a very real factor in every dive.

Apparently any “desi gnated diving area” nust have a hyperbaric unit avail abl e,

a requirement presumably based on experience. Dr Harpur, whose paper on the
free ascent problem appeared in our last issue, is Medical Director of this
hyperbaric unit. Three cases were reported of diving incidents, inone of which
t he dangers of entering a chanber with a di sorientated patient were descri bed.

The vi cti mwas snat ched back froma state of al nost death and took ti ne to accept

the reason for being “potted”. The |ast speaker was Dr Peter MCartney from
Tasmani a, who notified his intent to investigate different buoyancy conmpensa-

tors.

The neeting was both a social and a diving-medici ne success, a credit to all
t hose invol ved.



