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as euplpu relief (CR), substantial relief . (SR), partial relief, or fatal, sd %o p- treat-
ments were classified as retreatments (R). FProm 1971 to 1978 there were 477 Cases muﬂm

oxygen tables with 33 R's and 3 fatalities yielding a 92.5% one-treatment smslna for 1979
to 1981 there were 274 cases with 9 R's and 4 fatalities yielding a 95.3% succéss. mm to

1978, there were 386 cases with reported CR and 88 with SR, OEﬂ;e!%useswiﬂlm, there were

14 R's (3.6%), whereas, of the 88 cases with SR, there were 19 R's (21.6%). There was a similar
difference in retreatments between (R and SR cases for the 1979 to 1981 period and for results
from individual treatment tables. Departures from published U.S. Navy standards for treatments
for the 1971 to 1978 and 1579 to 1981 periods exceeded 10% and were not significantly different.
_These nonstandard uses of the recompression therapy tables prompted a 14% retreatment rate, which
is significantly higher than the 5% retreatment rate for standard use of the tables. Use of the

oxygen tables, according to U.S. Navy standards, produced a 95.5% overall one-treatmmt success.

‘The tern “substantial relief" introdixes a possible ubiguiw that promotes miawpnutin of
tn‘tnant criteris and may disguise incomplete treatments.
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INTRODUCTION

Procedures for treatment of decompression sickness (DCS) and arterial gas embolism (AE) have
undergone a considerable evolution since their inception. In spite of substantial research, the
pathophysiology of DCS remains in question and much of the progress in recompression therapy has
been based on empirical data. Adoption of minimal recompression procedures using oxygen (1,2,3)
and the use of adjunctive therapy with recompression more recently have claimed improvements in
treatment results (4,5). Previous surveys of treatments (6,7,8,9,10) have demonstrated the ad-
vantages of the oxygen treatment tables over most of the air treatment tables. These data and
more recent reports (11,12,13,14) have emphasized that severity of symptoms and treatment delays
are considered primary determinants affecting therapeutic success, although reported departures
from established treatment criteria (13,15) could be responsible for some of the poor results
observed. Refinements in treatment procedures may be partially negated by inadequate patient
evaluation, incorrect diagnosis, inappropriate treatment table selection, improper delivery of
the presecibed therapy, and confusion on criteria regarding endpoints of therapy.

Vithin the jurisdiction of the U.S. Navy, a firm and logical usage of existing treatment
tables has heen prescribed in the U.S. Navy Diving Manual (16). The treatment flow diagram con-
tained in Chapter 8 used in conjunction with the recompression treatment tables is intended to
provide adequate guidelines to treat most cases properly. However, the changes implemented dur-
ing the last decade have not been adequately evaluated and an evaluation of treatments delivered
by U.S. Navy facilities has not been completed since 1970. Recompression treatments have been
recorded at the Naval Safety Center which include a computer tabulated questionnaire and a nar-
rative sumary (Fig. 1). This survey retrospectively reviews all treatments of DCS and AE re-
ported from 1971 to 1981. The cases are separated according to the treatment table used with an
assessment of therapeutic results, appropriateness of table selection, and adequacy of treatment
when possible. This summary should provide some additional insight on the effectiveness of the
published U.S. Navy standard treatment recommendations.

METHODS
Diving ACCIDENT/INJURY Reports provided by the Naval Safety Center for DCS and AE cases

occurring from 1971 to 1981 were reviewed. However, at least through 1978, many treatments were 1
unrecorded. The cases were subdivided according to treatment table used, and the narrative de-
scriptions provided with each case were evaluated and compared with the tabular data (Fig. 1,
p. 4). The narrative, when adequate, provided a descriptive background of the incident, the
treatment, and the results, with the results reported as 'complete relief,' "substantial relief,”
“partial relief,"” or "fatal,” Based on the guidelines for treatment (16) at the time the treat-
ments were delivered, and a clinical interpretation of the situations based on the narratives,
the results of the treatments were assessed. These evaluations were based on the author's quali-
fication and experience as a Navy qualified Diving Medical Officer. Where inadequate informa-
tion for a judgment on the criteria for treatment, or where inadequate treatment results were pro-
vided, the cases were assumed to be appropriately treated with relief as indicated. A number of
missed decompression cases were included, but poor narrative and tabular data prohibited adequate
separation of asymptomatic from symptomatic cases. These cases may serve to elevate the treat-
ment success rates, Cases attributable to non-DCS causes and undergoing full or partial treat-

I ments are not included, It was not possible in all cases to differentiate who was responsible
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for the treatment decisions (Diving Medical Officer or Master Diver) and no summary was attempted.
All patients were treated in Navy recompression facilities using U.S. Navy procedures.

The diving manual (16) has given authority to the Diving Medical Officer (IMD) to alter the
recompression tables at his discretion. The treatment logic provided in the diving manual indi-
cates that if "relief" is not achieved on a shorter table, then a longer table should be employed.
TT-5 was adopted for a specific use (pain only symptoms, relieved within 10 minutes at 60 FSW).

If those criteria are not met, then TT-6 or 6A are to be employed with extensions as necessary to
achieve relief, Using this conservative treatment scheme as a basis for delineating standard
from nonstandard use of the recompression therapy tables, for this analysis non-standard uses of
the tables are: 1) Any modification or extension to TT-5; 2) Cases treated on TT-5 where the nar-
rative indicates pain was relieved after 10 minutes at 60 FSW or cases with Type 2 symptoms; 3)
Cases treated on TT-6 or TT-6A, with or without extensions that yielded incomplete relief and may
have benefitted from further extensions; or 4) Nonstandard use of TT-S5A between 1971 and 1977 or
any use after 1977 (TT-5A was eliminated in 1976). All of these criteria for the selection of
non-standard treatments resulted in shortening of the treatment schedules and are considered as
non-standard regardless of the results. One~treatment success is derived by adding complete re-
lief and substantial relief cases and subtracting retreatments and fatalities.

Change 2 to the U.S. Navy Diving Manual (16) was implemented in June 1978. This was inten-
ded to improve treatment results by clarifying the treatment criteria and decision processes. To
assess the effectiveness of this change, the years 1979 to 1981 were evaluated separately to allow
comparison with the 1971 to 1978 period. Additionally, for 1979 to 1981, the cases treated on
TT-6 or TT-6EX were further subdivided into treatments administered for Type 1 (pain only) and
Type 2 (serious symptoms) DCS to assess relative utilization and results for these types of cases.

The data for complete relief, substantial relief, fatalities, overall success, and non-
standard treatments are expressed as a percent of the total number of cases (% of TOTAL). The
cases are designated as complete relief or substantial relief as the outcame of the initial
treatment, and the retreatment rate is expressed as a percentage of the group from which they
came (% of Complete Relief or % of Substantial Relief).

For statistical comparisons it is assumed that the population from which diving injuries
occur is no different for each treatment group. For this analysis a z-test for independent sam-

‘
?
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i
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ples drawn from populations of equal proportions was used (17). The probability of a difference
is stated for each sample comparison that fulfills the required criteria for sample size and com-
position.

RESULTS

Referring to Table 1 for 1971 to 1978, there was a total of 477 cases treated on the minimal
recompression oxygen tables, with 33 retreatments and 3 fatalities. Of the cases experiencing
complete relief, there was a 3.6% retreatment rate, The one-treatment success rate of the stan-
dard 02 treatments is significantly better than the success rate for the non-standard treatment
cases (p < .001). The success rate for the "air or other" treatments is not significantly dif-
ferent from the total of the 0, treatments, but the number is relatively small (n=47). (See
Table 1, page 6)

For the 1979 to 1981 one-treatment success for standard (n=247) treatment cases (95.6%) is
greater than for the non-standard (n=26) treatment cases (92.6%), at a significance of p < .05.
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FIGURE 2A
SUCCESS FOR A SINGLE RECOMPRESSION TREATMENT USING TABLE 5

1971 - 1978
TOTAL NUMBER
OF CASES
"
STANDARD NON-STANDARD
[r‘nz‘ ATMENT (8.7 — TREATMENT (13.3%
TOTAL TOThL
CASES - 157 CASES - 2¢
COMPLETE SUBSTANTIAL COMPLETE SUBSTANTIAL
- RELIEF RELIEF RELIEF - RELIEF
153 (97.6%) 425% 8(28%) 18(75%) -]
SUCCESS SUCCESS
153 2
(975% (9.
NETREATMENT RETREATMENT RETREATMENT RETREATMENT
3(2.0% OF 1(29% OF SUS- O (W% OF 2(11.1% OF Sys-
COMPLETE RELIEF) STANTIAL RELIEF) COMPLETE RELIEF) STANTIAL RELIEF)
OVERALL
SUCCESS
20.7%
QVERALL OVERALL
RETREATMENT RETREATMENT
) oM
7
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FIGURE 2B
SUCCESS FOR A SINGLE RECOMPRESSION TREATMENT USING TABLE S
1979 — 1981
TOTAL NUMBER
OF CASES
L
STANDARD NON-STANDARD
TREATMENT (83.4%) TREATMENT (8.6%)
TOTAL TOPAL
CASES - 91 CASES -6
COMPLETE SUBSTANTIAL COMPLETE SUBSTANTIAL
-t RELIEF RELIEF RELIEF a RELIEF B
1 (100%) L1 3(50%) (0%
SUCCESS
n
(100%)
RETREATMENT RETREATMENT RETREATMENT RETREATMENT
# (0% OF 8 (0% OF SUB- 0 (0% OF 1(22.3% OF Sus-
COMPLETE RELIEF) STANTIAL RELIEF) COMPLETE RELIEF) STANTIAL RELIEF)
OVERALL
SUCCESS
20.0%
OVERALL OVERALL
RETREATMENT RETREATMENT
LI 10161%)

The non-standard utilization of the treatment tables was 12.2% and 10% for the 1971 to 1978 and
1979 to 1981 periods respectively and were not significantly different. The one-treatment suc-
cess when using non-standard treatment schedules was significantly (p < .01) improved for the
1979 to 1981 period over the 1971 to 1978 period.

Success for a single recompression treatment using TT-5 is summarized in Figures 2A and 2B
for the years 1971 to 1978 and 1979 to 1981 respectively. Referring to Figure ZA (see p. 7),
there was a total of 181 cases treated on TT-5 for the 1971-78 period. Of those cases, 157 were
treated according to standard treatment criteria and 24 cases used TT-5 when the standard treat-
ment criteria were not met (Pain only DCS, relieved within 10 min. at 60 FSW). Of the 157
standard treatment cases, there were 4 retreatments yielding a 97.5% one-treatment success
(153/157)., Of the 24 non-standard, there were 2 retreatments yielding only a 91.7% one-treatment




success (22/24). The overall retreatment rate for non-standard treatment cases (8.3%) is more than
3 times the standard treatment retreatment rate (2.6%). Additionally, adding the "Complete Re-
lief" cases for both standard and non-standard treatments yields 159 cases and adding the '"'Sub-
stantial Relief" cases yields 22 cases. Adding the "Retreatments' following "Complete Relief"
therapy yields 3 cases, and adding "Substantial Relief” "Retreatments" yields 3 cases. Thus the
retreatment rate for "Substantial Relief" cases (13.6%) is more than 6 times the 'Complete Re-
lief" retreatment rate (2.0%). Referring to Figure 2B, the incidence of non-standard treatments
using TT-5 during the 1979 to 1981 period (6.6%) is lower than for the 1971 to 1978 period
(13.3%). There is a marked improvement in treatment success for the 1979-1981 period for unknown
reasons possibly related to the effects of other changes, such as adjunctive therapies and de-
creased treatment delays, which could not be evaluated.

Figure 3 presents the sumarized data for the usage of TT-5A from 1971 to 1978, It illus-
trates that standard use of the table yields good success (100%). However, 23.8% (5 cases) of
the total were not administered according to established criteria. These non-standard treatment
cases had a substantially higher (40%) retreatment rate than standard treatment cases (0%).
Although the number is small, this suggests that when appropriately used, TT-5A was an effective
table. There were no recorded uses of TT-5A after 1978, (See Fig. 3, p. 10)

Modifications to treatment table 5 (TT-5EX) are at variance with established criteria. All
such modifications, including experimental changes (considered non-standard for this analysis)
are shown in Figure 4 with 13 cases for the 1971 to 1981 period. Although the complete relief
category retreatment rate was zero, the overall retreatment rate of 23.0% is approximately 7
times greater than experienced with either TT-5 or TT-6. (See Figures 4 and 5, pp. 11, 12)

The use of TT-6 for 1971 to 1978 is shown in Figure 5. Treatments administered in accord-
ance with standard guidelines yielded a 97.8% one-treatment success. The non-standard usage of
TT-6 produced a retreatment rate 12 times greater (25%) than the standard use of the table (2.2%).
The retreatment rate of 11.1% for the combined substantial relief categories is substantially
greater than for the combined complete relief categories (2.4%).

Table Z (see p. 13) summarized the subdivided results for the use of TT-6 from 1979 to 1981
for a single recompression. TT-6 was used to treat Type 2 (serious symptoms) complaints (n=57)
twice as frequently as for Type 1 (pain only) complaints (n=27). The overall retreatment rates
for Type 1 and Type 2 cases for 1979 to 1981 are not significantly different fram the retreat-
ment rate for the 1971 to 1978 standard treatment cases or from each other.

R Figures 6A and 6B (see pp. 14,15) recount the use of TT-6A or TT-6A extended for the 1971 to
1978 and 1979 to 1981 periods respectively, From 1971 to 1978 for these difficult and serious
cases, there was a 91.7% one-treatment success when used according to the standard guidelines,
whereas non-standard usage produced only a 77.8% one-treatment success (4 times greater retreat-
ment rate). There is an improving trend for the 1979 to 1981 period with no retreatments in the
non-standard category., For the 1971 to 1978 period, the retreatment rate for the combined sub-
stantial relief categories (18.7%) is more than 5 times greater than for the combined complete

' relief categories (3.7%). This may not be surprising if the "substantial relief" category is
intended to imply that retreatments may follow as needed.
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FIGURE 3
SUCCESS FOR A SINGLE RECOMPRESSION TREATMENT USING TABLE SA
1971 — 1978
TOTAL NUMSER
OF CASES
)
STANDARD NON-STANDARD
TREATMENT (76.2%) TREATMENT (23.8%)
TOTAL Tjiﬂ-
CASES - 16 CASES -5
COMPLETE SUBSTANTIAL COMPLETE SUBSTANTIAL
RELIEF r* RELIEF RELIEF RELIEF -
F 18 (100%) o (o%) 3(00%) 2(40%)
SUCCESS SUCCESS
18 3
(100%) (80%
RETREATMENT RETREATMENT RETREATMENT RETREATMENT
8(0% OF 0(9% OF SUS- 1(33.3% OF 1 {50% OF SUB-
COMPLETE RELIEF) STANTIAL RELIEF) COMPLETE RELIEF) STANTIAL RELIEF)
OVERALL
SUCCESS
0n.5%
OVERALL OVERALL
RETREATMENT RETREATMENT
(0 2(0%

* There were no cases treated on T-5A for the 1979-1981 period.
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FIGURE 4
SUCCESS FOR A SINGLE RECOMPRESSION TREATMENT USING TABLE 5 EX*
1971 - 1981
TOTAL NUMSER
OF CASES
13
COMPLETE SUBSTANTIAL
RELIEF RELIEF
8 (88.2%) 4(%8%
RETREATMENT RETREATMENT
() 3(1%
OVERALL
RETREATMENT
%%

results.

id. dl.

11

* EX = Extensions of treatment table used. This is a nonstandard use of the
treatment tables and all uses are d n dard

of




FIGURE §
SUCCESS FOR A SINGLE RECOMPRESSION TREATMENT USING TABLE 6
1971 - 1978
TOTAL NUMSER
OF CASES
“
STANODARD NON-STANOARD
TREATMENT (84.4%) TREATMENT (5.6%)
TOTAL TOTAL
CASES - 136 CASES - 8
COMPLETE SUBSTANTIAL COMPLETE SUBSTANTIAL
F RELIEF RELIEF RELIEF - RELIEF -‘
126 (82.7% r 1000.3%) 0(0%) 8 (100%)
SUCCESS SUCCESS
133 8
(97.0%) (75%)
RETREATMENT RETREATMENT RETREATMENT RETREATMENT
3(2.4% OF 0 (0% OF SUS- 8 (0% OF 2 (25% OF Sus-
COMPLETE RELIEF) STANTIAL RELIEF) COMPLETE RELIEF) STANTIAL RELIEF)

OVERALL
RETREATMENT
J(22%

n e g e
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96.5%

OVERALL
RETREATMENT
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Table 2

Success for a Single Recompression Treatment Using Table 6
from 1979 to 1981 ’

Complete Retreatments Substantial” Overall
” Relief (% of Comp. Relief Retreatments
Cases (%2 of Total) Relijef) (% of Total) (% of Total)
Type 1: 32 27 (84,4%) 1 (3.7%) 5 (15.6%) 3.1%
Type 2: 57 54 (94.7%) 1 (1.9%) 3 (5.3%) 1.8%
Total: 89*** 81 (91.0%) 2 (2.5%) 8 (9.0%) 2.5%

*
No retreatments within this subdivision

*h
For this period there were 8 cases of apparent incomplete treatment and
no retreatments

ke h
Nonstandard treatment incidence = 9.0% (8/89)

Table 3

success for a Single Recompression Treatment Using
Table 6 Extended 1979 to 198)

Compiete Substantial or Overall
. Relief Retreatments Partial Relief Retreatments Retreatments
Cases (2 of Total) (% of Comp. Rel.) (% of Total) (% of Sub.Rel.) (% of Total)
Type 1: 10 6 (60.0%) 1 (16.7%) 4 (40.0%) 0 (0.0%) 10%
Type 2: 35** 20 (57.1%) 1 (5.0%) 14 (40.0%) 2 (14.3%) 8.6%
Total: 45%** 26 (57.8%) 2 (7.7%) 18 (40.0%) 2 (1N.1%) 8.9%

*
For this period there were 7 cases of apparent incomplete treatment and no retreatments
within those cases.

i
Includes 1 fatality
[ 2.2 4
Non-standard treatment incidence = 15.9% (7/44)
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FIGURE 6A

SUCCESS FOR A SINGLE RECOMPRESSION TREATMENT
USING TABLE 6A OR TABLE SA EX"

1971 — 1978
TOTAL NUMBER
OF CASES
“u
STANDARD NON-STANDARD _
TREATMENT (88%) TREATMENT (20%)
TOTA| 107
CASES - 36 CASES - 9
COMPLETE SUBSTANTIAL COMPLETE SUBSTANTIAL
4 RELIEF 4 RELIEF RELIEF H RELIEF 1
27 (15%) 8(222%) (%) 2(100%)
SUCCESS SUCCESS
3 7
(81.7%) (711.8%)
RETREATMENT RETREATMENT RETREATMENT RETREATMENT
1(3.7% OF 1(12.5% OF SUB- 8 (0% OF 2(22.2% OF SUB-
COMPLETE RELIEF) STANTIAL RELIEF) COMPLETE RELIEF) STANTIAL RELIEF)
OVERALL
SUCCESS
80.9%
QVERALL OVERALL
RETREATMENT RETREATMENT
(61T (2%
® EX = Extensions of treatment table used
** Includes | fatality.
14




FIGURE 6B

SUCCESS FOR A SINGLE RECOMPRESSION TREATMENT
USING TABLE 6A OR TABLE 6A EX*

1979 - 1981
TOTAL NUMBER
OF CASES
'“
STANDARD NONSTANDARD
TREATMENT (89.7%) TREATMENT (10.3%)
TOTA TOTAL
CASES- 35 CASES 4
COMPLETE SUSSTANTIAL COMPLETE SUSSTANTIAL
F RELIEF RELIEF RELIEF RELIEF -
3 (88.6% F 2(5.7%) 0 (0% i 41009
SUCCESS
1
(91.6%)
RETAEATMENT RETAEATMENT RETREATMENT RETREATMENT
1(3.2% 0F 8 (0% OF SUB- (0% 0F 0 (9% OF SUS-
COMPLETE RELIEF) STANTIAL RELIEF) COMPLETE RELIEF) STANTIAL RELIEF)
OVERALL
SUCCESS
23%
OVERALL OVERALL
RETREATIENT RETREATMENT
1(9% o’
* EX = Extensions of treatment table used.
** Includes 2 fatalities.
15
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Cases treated on a TT-6EX with additional 02 breathing periods at 60 FSWY or 30 FSW, or re-
turned from 30 FSW to 60 FSW after a recurrence of symptoms are illustratcd in Figure 7 and Table
3 for the 1971 to 1978 and the 1979 to 1981 periods respectively. These cases constitute more

FIGURE 7
SUCCESS FOR A SINGLE RECOMPRESSION TREATMENT USING TABLE 6 EX*
1971 - 1978
TOTAL NUMBER
OF CASES
1‘ .9
SUBSTANTIAL
COMPLETE '{“ TANTIA
RELIEF RELIEF
a2 28(34.7%)
RETREATMENT RETREATMENT
368 8(30.1%
OVERALL
RETREATMENT
0%

* EX = Extensions of treatrment table used.
** Includes 2 fatalities.

difficult treatment decisions and are more difficult to critically evaluate, However, of the com-
bined 120 cases for 1971 to 1981 there were 8 cases (6.7%) that were irproving but unresolved when
decompression began or continued, These cases were not extended to the authorized linit (without
medical officer recormendation) provided in the Diving Manual (16). Although the retreatment
rates are significantly higher than for other tables, the serious nature of these cases does not

16




Table 4

Success for a Single Recompression Treatment Using
Air or Saturation Treatments

% 1971 to 1981

a{ Treatment Number of Complete Substantial

z Table Used Cases Relief Retreatments Relief Retreatments
.‘; 1, 1A 10 10 0 0 0

i 3 6 3 2 3 0

% 4, AEX 16* 4 0 7 0
Saturation** 24 22 1 2 0

] Other G 3 0 1 0

3 Total **** 61 42 3 13 0

i"Incl udes 5 fatalities

sk

Cases occurred during saturation dives, treated with saturation procedures
L2 24

Includes one fatal case

*
Overall retreatment rate 4.9%,

Table 5

Success Following Recompression Retreatments

1971 to 198}

Follow-up Number

Treatment of Complete Substantial
Table Used Cases Relief Relief
5,5A, SEX 4 - 4
4,4EX 4 2 2
6,6EX 29* 17

6A 1 -

Saturation 1

Other 2

*
Includes one Fatal case.

w




allow appropriate comparisons, Combining the TT-6EX totals for 1971 to 1981 yields 73 cases with
complete relief and 44 cases with substantial or partial relief., Of those cases, the retreatment
rates of 6.8% and 22.7% respectively are markedly different, but the significance for these seri-
ous cases is uncertain and may relate to intentions to retreat as necessary.

All other recompression treatments occurring during saturation dives or those using air tables are
listed in Table 4. Table S provides the results of retreatments listed according to the table
used for the repeat treatment, These cases are included for completeness with no conclusions
drawn from these small numbers.

DISCUSSION

The data presented herein suffers from several weaknesses. It is a retrospective secondary
evaluation, all conditions are not known, cases with insufficient data could not be fully scru-
tinized, some semantic problems are evident, and the evaluations are based on one medical offi-
cer's interpretation. Additionally, asymptomatic cases, included under the "missed decompression"
category of causes are incorporated in the treatment results. There were also a significant num-
ber of seemingly partially treated cases that were lost to follow-up and may have benefitted from
extended or repeated treatments. These cases could not be included, but would probably have ele-
vated the retreatment rates for TT-6 or longer tables in the substantial relief category. Diving
Manual (16) criteria for treatments are disputed by some, but they are defined as standard for
this evaluation. Many cases prior to 1978 were not recorded at the Naval Safety Center and some
of the selected subgroups for this analysis are relatively small samples. Accepting these short-

comings, the data provides some interesting information.

The U.S. Navy Diving Manual (16) presents a well-constructed treatment criteria and treat-
ment logic system in Volume 1, Chapter 8. Delivery of non-standard treatments may generally not
be from lack of evaluation, although inadequate evaluation by diving corpsmen and medical offi-
cers is considered a significant problem by some knowledgeable diving medical officers. The cri-
teria for this review required that adequate information was presented to allow judgment of the
appropriateness of treatment. This means that some evaluation was performed, but generally in
these selected nonstandard cases, treatment criteria provided in the U,S. Navy Diving Manual (16)
were apparently either misunderstood or disregarded. Some of these non-standard treatments
probably represented real or perceived difficult cases that needed an alteration in the standard
tables, or a well rationalized decision of the individual delivering the treatment. But, for
whatever reason these abbreviated treatments were administered, the overall results indicate
that their one-treatment success rates were significantly lower than for standard treatments.

For the 1979 to 1981 period, there may be a better understanding of treatment reationale revealed ‘
in improvements in the results of non-standard treatments, but improvements in treatment delays 4
and usage of adjunctive therapy may have contributed to this improvement., However, there remain '
many cases that are apparently undertreated due to misunderstandings of treatment logic or treat-

ment endpoints. .

L BAL oo e o L

From this evaluation, the term "substantial relief™ apparently means different things to dif-
ferent people, ranging from only minor musculoskeletal soreness following a pain only treatment
to a significant neurological deficit in a serious case., This semantic vagary may provide a haven
for treatment short-cuts or incomplete evaluations. Although "substantial relief' with an inten-
tion to administer follow-up recompression treatments may be an acceptable result for treatment
tables 6A-EX and 6-EX, or even 6 and 6A (with extenuating circumstances), this should not be an
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acceptable logic for use of TT-5. It is not possible from this evaluation to separate the cases
in which the treating authority selected abbreviated treaument schedules based on full knowledge
of the compromise employed, from those who misunderstood or incompletely evaluated the situation.
There were many cases where the term ''substantial relief' was apparently used to describe "relief™
as stated in the Diving Manual. In many cases the use of "substantial relief" was considered to
be equivalent to the implied, but not stated, "complete relief" criteria used in the Diving
Manual, This semantic ambiguity was apparently the basis for misunderstanding the appropriate
endpoint for treatment tables (and extensions). This is particularly significant in the substan-
tially higher retreatment rate for TT-5 in those cases with reported "substantial relief."

This problem may be avoided if the term "substantial relief" is prohibited in report phrase-
ology. Any result other than "complete relief" should be specified as partial relief, with
specific deficits (i.e., residual soreness; two-point discrimination 2 inches; deficit cold sen-
sation; parasthesia; 3+ strength in a specific muscle group, etc.) identified as a percentage of
normal or a zero to 5+ grading scale, This change in reporting format may prompt more complete
evaluations and reduce incomplete therapies. This should serve to improve the one-treatment
results,

The incidence of non-standard treatments was no different for the 1979 to 1981 period than
for the 1971 to 1978 period although there was improved success for the 1979-1981 period. It is
evident from these results that publication of guidelines and criteria does not completely elimi-
nate problems in treatment inadequacies. Some yearly update of treatment selection procedures
for all responsible personnel may be considered via self-administered course, test, or other
means. People responsible for the medical evaluations may additionally have periodic updates in
diagnostic procedures; i.e., differentiation of pain syndromes and neurologic exams and their
interpretation,

Bayne (11) has demonstrated that prompt aggressive treatment provides a 100% success rate,
With delays in treatment and physiologic variability we may be willing to accept a 1 to 5% re-
treatment rate, but should we accept a 10% divergence from standards in treatment delivery with
decreased success rates or increased retreatment rates for initially undertreated cases? Minimal 1
recompression tables provide excellent results, with an overall success of 95.5% for one treat-
ment, when used according to published standards and exhibit an improvement over most of the air
tables, with a reported overall success of 88% (6). Removal of ambiguity in result reporting and
periodic educational updates seem to be the next step in improving treatment results.

SUMMARY

1. Use of the minimal recompression oxygen tables according to published criteria produces a
95,5% overall positive one-treatment success. This provides an advantage over the standard |
air treatment tables in a better success rate and shorter treatment times.

2, The incidence of recompression therapy departing from the USN Diving Manual standards exceeds
10% and these cases exhibit a substantially greater retreatment rate than cases treated on
standard tables.

3. The descriptive term "substantial relief" is ambiguous, apparently promotes misinterpretation
of the logical treatment scheme, and should not be used to describe treatment results.
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There is a general retreatment rate of 1 to 3% even with properly treated cases (probably due
to delays and physiological variability).

The retreatment rate for the cases resulting in "substantial relief" is significantly higher
than those cases resulting in "complete relief indicating that incomplete treatments may be
disguised within this treatment outcome classification (particularly for TI-5).

Based on the data presented here, the only significant improvement in treatment results since
the changes to the U.S. Navy Diving Manual in 1978 is an improvement in non-standard (cases
treated with less than recommended recompression schedules) treatment results. The incidence
of non-standard treatments has remained unchanged.
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