ANALYSI S OF DECOVPRESSI ON SI CKNESS CASE TREATED AT THE SA NAVY DI VI NG SCHOOL,
1962- 1976
Sur geon Commander AG Jones - Diving Medical Oficer, South African Navy

The SA Naval Diving School was established on the 1st of July 1957. A 10 nman
deconpressi on chanmber was installed and it becane operational in 1958. Fromthis
date towards the end of 1960 it has been used solely for training and testing of
equi prent .

The first therapeutic deconpression was done on the 5th January 1962. Wile this
was still in progress a second diver with the “bends” was brought in. He had to be
conpressed i n the one man conpressi on chanber for the interi mperiod, and was | ater
transferred to the mai n chanber for his therapeutic deconpression. Sincethis flying
start a total of 70 therapeutic deconpressions has been done up to the present.

| NDI CATI ONS FOR THERAPEUTI C DECOVPRESSI ON

Any diver suffering from deconpression sickness, pulnonary barotrauma with air
enbol i smor any obscure synptons of sickness which cannot be clearly attributed to
ot her causes must undergo t herapeutic deconpressi on. Reconpression does not cause
any danmge and can prevent serious consequences.

DECOVPRESSI ON SI CKNESS

When a person is subjected to an increased pressure, the raised partial pressure of
the nitrogen wi Il cause an influx of nitrogen, viathe lungs, into the body tissues.
Wth a decrease in pressure the reverse will happen and nitrogen will flowfromthe
tissues to the lungs until an equilibriumis reached.

When this pressure decrease i s above acritical |evel, the escaping nitrogen can not
be passed to the |l ungs fast enough for elimnation and nicro-bubbl es of nitrogen may
form They may coal esce to formbubbl es whi ch may cause obstruction in the snaller
bl ood vessels. The synptons caused by these bubbles is known as deconpression
si ckness.

TYPE | DECOVPRESSI ON SI CKNESS

This includes all the cases where painis the only synptom It is normally situated
inor around a joint. Skin and | ynphatic manifestations are also included in this

group.
TYPE || DECOVPRESSI ON SI CKNESS

This includes all the nore serious synptons such as neurol ogi cal, vestibular and
respiratory synptons.

PULMONARY BAROTRAUNVA

Due to overexpansi on of the lungs, ruptures nmay occur. Air may be forced through
these smal | openingsintothecircul ati on and agai n cause obstructi ons of the vessel s.
This is a very sinister problemand requires inedi ate reconpression

BREAKDOWN OF CASES | NTO TYPE OF ACCI DENT

Type | 44
Type I 12
Pul monary barotraunma with air enbolism 11
I ncompl ete records 3

Tot al 70



EVENTS LEADI NG UP TO ACCI DENT

No deconpressi on schedul e

Si mul ated dives in a conpression chanber

Cai sson Workers

Equi prent failure foll owed by free ascent

| naccurate depth or bends on an apparently
safe table

Breat hhol d or control |l ed breat hing

Flying after diving

Attendant during therapeutic deconpression

Ni trogen narcosis

CoNe ghonE

BREAKDOWN OF SYMPTOMS AND SIGNS I N AR EMBOLI SM

A Presenting Synptons

TYPE | TYPE | |
26 7
4 3
6 1
6
1 1
1

1. Pai n i n chest 4
2. Unconsci ous 2
3. Apnoea 1
4. Bl i ndness 1
5. Headache 1
6. Pain in el bow 1
7. Pain in |unbar area 1
B. Mbst comon signs and synptons in air enbolism
1. Pai n:
Chest 7
Lunbar area 2
El bow 1
Thi gh 1 11
2. Paral ysis + paresis:
Arm 1
Ri ght sides hem paresis 1
Lower extrenities 2
Faci al heni paresis 1 5
3. Di sorientation 3
4. Headache 3
5. Apnoea 2
6. Convul si ons 2
7. Di zzy (vistibular) 2
8. Sensory fallout |ower extremties 2
9. Uine retention 2
10. Coughing up bl ood 1
11. Bl i nd 1
12. Foamin nouth 1
TYPE | DECOVPRESSI ON Sl CKNESS
Most Commopn Sites of Pain
1. Shoul der 17
2. Knee 13
3. El bow 5
4. Hi p 4
5. Ankl e 3
6. Wi st 2
Upper extremties 24
Lower extremties 20

approx 37%
18%
9%
9%
9%
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9%
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TYPE || DECOVPRESSI ON S| CKNESS

A Mbst Common Serious Synptons and Signs

1. D zzy 6 * 33%
2. Lurmbar backache 5 + 31%
3. Headache 2 + 11%
4. Cl onus of ankl e 1 + 5%
5. Pain in chest 1 + 5%
6. Paresis from wai st down 1 + 5%
7. Paresis R leg 1 + 5%
8. Sensory fallout R Ieg 1 + 5%
B. Most Conmon Sites of Pain

1. Knee 5
2. Ankl e 2
3. Shoul der 2
4. Hi p 1
5. Paral ysis both | ower | egs 1

Upper extremities 2

Lower extremties 8

THERAPEUTI C DECOVPRESSI ON TABLES USED

The type of therapeutic deconpression table used w |l depend on three najor factors:
1. the type of diving accident;
2. the response of the diver to the therapeutic deconpression; and
3. the availability of oxygen in the deconpression chanber.

THERAPEUTI C TABLES USED

1. Long Air table 50 netres for 38 hours 55 mnutes 17 }

2. Air table 50 netres for 19 hours 43 mnutes 15 }

3. Air table 50 netres for 9 hours 43 ninutes 12 }

4. Air table 30 netres for 6 hours 52 m nutes 11 } 79%

5 Oxygen table 18 nmetres for 2 hours 15 m nutes 7))

6. Oxygen table 18 nmetres for 4 hours 45 m nutes 8 ) 21%
TOTAL 70

Rel apses after therapeutic deconpression where reconpressi on was needed:

One cai sson worker after treatnment on air table for 9 hours 43 m nutes.
After treatnment in Durban - table unknown.

Crayfish diver on air table for 9 hours 43 m nutes

Air enbolismcase on O for 4 hours 45 m nutes.

One deathinthe chanber dueto air enboli smonair tabl e 19 hours 43 m nut es.

uhwNE

NON- DECOVPRESSI ON S| CKNESS CASE TREATMENT | N CHAMBER

Reverse barotrauma due to curry
Hyperventil ati on

| nfl uenza

Reverse barotrauma sinuses

| nner ear infection

ohwnhpE
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DI SCUSSI ON
Cener al

The informati on was obtai ned fromthe nedical and SA Naval Diving School records.
Synptons and signs as reported have been anal ysed to conpile this paper.

I nconpl ete and vague recording that was encountered, could be ascribed to the
fol |l owi ng:

1. Therapeutic reconpression to a depth of 50 nmetres has been used in 63%of the
cases. At this depth nitrogen narcosis will affect the examni ning nedical off
icer to such an extent that a thorough exam nation becones very unlikely.

2. No | ai d down pr of orma of the nmedi cal exam nati on of deconpression acci dents has
been used to ensure a conpl et e exani nati on. This woul d al so be of i mense val ue
for future research into these cases. See Appendi x A

PULMONARY BAROTRAUVA W TH Al R EMBCOLI SM

The very hi ghinci dence of pul nonary barotrauma with air enboli sm(PBT) inthis series
(1699 stresses the inportance of preventing this sinister condition. It is always
preventable. The nost inportant single factor was panic in inexperienced divers.

DECOVPRESSI ON_SI CKNESS

The nost common single factor here was total disregard of |aid down deconpression
tables. This was very nuch so in the days of the crayfish diver and before the
Regul ations on diving has been instituted through the Factories, Machinery and
Bui I di ng Work Act, through the Departnment of Labour.

it isinteresting to note that the occurrence of pain in the upper extremties has
been nore frequent than in the lower extremties.

Thi s confirms the findings of other workersinthis field. Al sothe higher incidence
of pain in the lower extremties in airlock workers follows other findings.

APPENDI X
BLAST THAT FI SH

Al f Leggatt, who was awarded the NBE for his services to fishing, asked the arny to
bl owa perch out of hi s pond because it had eat en 2000 gol dfi shthere. The arny obli ged
and expl oded two charges. But the perch stayed put. Ni cknaned “Jaws” to comenor ate
hi s appetite, he remai ned an unwel cone victor. Hisreignonly closedwhenthe Southern
El ectricity Board sent two nmen to shock him They used an electrified fishnet, 20
m nut es and 240 volts to conpl ete the assignnent. As Al f said when his eneny fl oated
stunned to the surface, “I knewl’d get himinthe end - | wouldn't let athing |like
this beat me. But | nust admt |I’ve devel oped a grudgi ng respect for hinf. So he
put Jaws, all of 31 cnms long, into a separate pondinfront of his house. Jaws quickly
recovered and swam strongly round the pond.

“He | ooks hungry,” said Alf.
UK News reprint



DECOMPRESSION ACCIDENT REPORT FORM

Date: ....cccven

l. No ........ .. Rank:

Unit: toeceeerecssceacancnsnsacncons

Name: .ccccececcecraccccccsces csevose

2. PRINCIPAL SYMPTOM
or MAIN INJURY

3. Type of dive ...c.vecuce.n
5. Time of accident: ........

7. Bottom time: ....cccevecce

4. Depth: ..cceeeececrcccccrcnascncnes
6. Time of surfacing: ....ccccceececns
8. Ascent time: ......cccecerrnncccnn .

9. Type of diving equipment ......cececeiecesnenccancemeacssccosccoccoces

10. Decompression shortened.... 11. By how much? ......... teceecacnene .
12. Explosive ascent? ....... . 13. Therapeutic table in use: ..........
14. Combined dive? ...ccccee.n 15. Diver Qualification: ..........c....

16. FIRST SIGNS:

17. PAIN - Localization

18. SKIN OR CUTANEOUS Manifestations

19. CANIAL NERVES

- Deafness
Vertigo, Nausea, Vomiting
- Visual problems
- Pupil size
- Rhomberg's sign

20. INTRACRANIAL

- Headache

- Level of consciousness
- Fully conscious

- Confused but rousable

- Responding only to pain
- Deeply unconscious

- Fatigue

- Personality disorders

21. PERIPHERAL NERVOUS SYSTEM

- Paresis

- Paralysis

- Sensory Fall out
- Pins & Needles

- Urinary retention
- Reflexes

22. RESPIRATION

Normal

Noisy

Shallow, weak
Painful

Assisted ventilation

- Worsening with decompression

COMMENTS YES NO




COMMENTS v YES NO

23, CIRCULATORY

-~ Pulse
Bloodpressure
Shock
Cyanosis

24. INJURY
- Type: = Cut
- Fracture

Position

- Bleading:
- Slight

- Moderate

25. M~dical Treatmant given
(attach details)

26. Status after therapeutic
d=2compression

27. Rasidual signs or symptoms
(attach detaiis)

28. Diving Suzervisors account
of incident.

29. Divers own account of incident.

30. Disposal of Diver.

NOTHI NG s FOR FREE

M Ball, British based managi ng director of Shell G| Exploration, has said that his
firmis now spending $1500 a minute of their North Sea Ol operations.

A VERY LUCKY DI VER

Keith Monery, a 23 year ol d skin-diver, becane unconsci ous and sank whi |l e di vi ng of f
Penzance, U K, recently. H s |life was saved t hrough the acti on of Beaky, a dol phin
wel I known to | ocal divers, who swam down and not only brought himto the surface
but kept himafloat till rescuers arrived. Not everyone who di ves al one can expect
such providential succour
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DI VI NG H STORY OF Al R EMBOLI SM CASES

a.

Prospecti ve di ver under goi ng conpressionto 10 netres wat er depth i n conpression
chamber. Over thelast 1.5 netres whil st surfacing, started shouting, devel oped
convul sions, dilated pupils. Diagnosis of hysteria nade by attendi ng Medi cal
Oficer. Gven Sparine 65 ngmand Valium5 ngmIVI. Then surgical enphysema
felt in neck.

Treatment - Therapeutic deconpression to 165 feet on Tabl e 5B was attenpted at
140 feet 5 inches. Enmphysena returned. Patient reconpressed to 165 feet on
5E. Then:

Headache

Confusion - ? Sparine effect

Pai n chest with deep inspiration

Absent knee and ankl e refl exes.
Cl eared up conpletely on above. Later re-applied and becane a diver.

Lost face mask and nmouth piece, ditched weight belt enmergency ascent.
Unconsci ous and not breathing on surface. Muth to nouth resuscitation, then
sent back underwater for a 10 minute stop, depth unknown. Arrived at Diving
School disorientated, upper abdomen and chest pain.

Treatnment - Miin chanber occupied and put into one man chanber - later
transferred into 8 nman chanber. Table | and Il - conplete recovery.

Conpressor stopped - energency ascent. Pain in chest, pains both thighs. No
CNS signs. Treatnent - Table 1.

Man- made equi pnent, garden hose ki nked i n upri ght position, cut off air supply.
Pul  ed of f face mask, arrived unconscious at surface. Cane to after initial
resuscitation. White froth nmouth, paralysis R side of face, dilated R pupil
absent refl exes.

Treat ment - reconpressed 165 feet, Dextran401VI, Plasma |l VI, aram ne f or opnoea
and Sodi um Gardi nal for convulsions. Died in chamnber.

Divedin Standard Suit. Fewm nutes down, coul d not get enough air, passed out.
On surface: paininchest, paresis L arm bl eedi ng nose. Respondedtotreatnent.

Swi mmi ng on hi s back doi ng shi psbott omsearch. Wil st underwat er devel oped pain
inchest. Onsurfacing painin|lower back. On Q for 4 hours 45 m nutes - chest
and back pain relieved. D agnosis: pulnmnary barotrauma with air enbolism

Di ved at 185 feet, devel oped nitrogen narcosis. Panicked and pulled off face
mask. Did an energency ascent.
On ascent: paresis R side, aphasia.

Dived to 12 netres for 20 mnutes. D d a controlled ascent. Ran out of air
and r ebr eat hed fromset t hen conti nued control |l ed ascent. Air bubbl ed fromnouth
on reaching surface.

On surface: After 2 minutes pain in lunba area. Seen and di agnosed as | unba
strain by inexperienced Medical Oficer.

4 hours after dive: severe |unmbar backache. Paresis ++ |ower extremties -
could not straighten leg due to pain. Uinary retention.

Treated at 18 metres on long O, table (4 hours 45 mnutes). Pain in back gone
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after 6 mi nutes. Passed urine conpletely after 3 hours 5 minutes. No sequel a
after treatnent.

Bought a SCUBA set. Practised controlled ascents for 30 mi nutes. Depth 40 feet.
Synptons: Pain L shoul der after dive. Very severe next day on arrival at Diving
School. Treated on Short Oxygen table 2 hours 15 minutes. Pain gone after 6
n nut es.

Snor kel diving. Buddy breathed froma scuba diver. Chest felt unconfortable
and shot to surface.

On surface: | mredi ate chest pain. Nausea, frontal headache, severe tiredness,
wi t h now proni nent nausea. Seen 4 days |ater by a doctor who di agnosed mnuscl e
injury. Tanderil given.

5 days later coughing up blood and severe chest pain. Chest x-ray clear.
Di agnosi s of sinus barotrauna nade. Two days later: worsening of frontal
headache and chest pain. Still vestibular synptons. Diagnosis of pul nonary
barotrauma nmade by a diving Medical Oficer. Treatnent O, at 18 netres.
| mprovenent after 10 minutes, conpletely pain free after 15 mi nutes. Surfaced
after 2 hours 15 minutes. No sequel a.

Dived at 70 feet for 17 minutes. Swamup trying to keep pace with an expandi ng
bubbl e.

On surface: GCot out of water feeling fine. After 3 minutes becane dizzy and
disorientated and blind. Put onto 100%Q, i mredi ately, taken to Di ving School .
On arrival vision 100% Nausea, headache and breat hing pain Rchest. Started
on O at 18 netres. Still nausea, headache and vonmiting after 3.5 hours.
Dextrostix: 40 nmg%bl ood- sugar. 10cc of 50%Dextrose |VI withimediate relief
of synptons. Surfaced after 4 hours 45 m nutes wi t h NOsynpt ons and si gns. Chest
X-ray NAD and a gl ucose tol erance test arranged.

5 hours after deconpression: di ver unconscious, roused with difficulty,
disorientated. Paralysis fromwai st down. Sensory fall-out fromwai st down.
Taken down to 60 feet and anot her shot of Dextrose given |VI. Diver conscious,
only paresis of |ower extremties. After discussion wth Surg Cdr Pearson RN
Table 65 (air 165 feet). On arrival - headache better but again conplete
paral ysis lower extremties.

Medi cal Treatnent:

Dextran 40, 500 m VI over half hour, repeated 6 hourly.
Decadron 100 mgm I VI 6 hourly.

Heparin 5000 p subcut 8 hourly.

Lasix 20 mgm | VI .

Maxol on 2cc IVI stat.

uohwhE

Had to be catheterized after 5 hours for urinary retention.

Condition steadily inproveduntil at 30 feet. Then conpl ete paral ysis both | egs
again. Patient put onto anodified O tablewith conpleterelief. On surfacing
after 46 hours, severe atoxic wal k which cleared over next couple of weeks.

Three nonths after accident - NO neurol ogi cal residual and declared fit for
di ving again. Patient however has | ost his nerve (perhaps not surprisingly!).
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