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among blacks. The authors commented that blacks
may be somewhat less accepting of surgical proce-
dures, since 81 percent accepted bypass surgery, as
compared with 90 percent of the whites. They also
pointed, however, to the possibility of differential be-
havior toward blacks among some physicians and to
the possibility that structural features of medical care
result in blacks’ having access to physicians who are
less inclined to recommend surgical procedures. It is
also possible that blacks receive care in treatment set-
tings where surgery is less commonly performed.

There is obviously a need for new research to ex-
plain why blacks and poor people are not receiving
services that could clearly improve their vision. Cross-
sectional vision surveys such as the ones reported by
Sommer and Javitt and their colleagues in this issue of
the Journal are needed. Future surveys should also in-
clude questions about awareness of the symptoms of
eye disease, questions about health beliefs concerning
eye disease and its treatment, and more detailed ques-
tions about the use of medical care services and pay-
ment for them, the recognition of visual deterioration,
the decision to seek eye care, and the nature of the eye
care received.

The reports of Sommer et al. and Javitt et al. are
important and have raised concern that there is an
excess of correctable blindness and poor vision among
blacks and those with low incomes in the United
States. The reasons for these disparities need to be
carefully examined so that remedial steps can be tak-
en. Just as ophthalmologic signs and symptoms may
be indicative of many medical diseases, shortcomings
in the delivery of eye care may be indicative of danger-
ous disparities in other sectors of our medical care
delivery system.

Massachusetts Eye and Ear Infirmary
Boston, MA 02114 Jonanna M. Seppon, M.D.

REFERENCES

1. Sommer A, Tielsch JM, Katz J, et al. Racial differences in the cause-
specific prevalence of blindness in East Baltimore. N Engl J Med 1991;325:
1412-7.

2. Tielsch JM, Sommer A, Witt K, Katz J, Royall RM. Blindness and visual
impairment in an American urban population: the Baltimore Eye Survey.
Arch Ophthalmol 1990;108:286-90.

3. Tielsch JM, Sommer A, Katz J, Royall RM, Quigley HA, Javitt J. Racial
variations in the prevalence of primary open-angle glaucoma: the Baltimore
Eye Survey. JAMA 1991;266:369-74.

4. Kahn HA, Moorhead HB. Statistics on blindness in the model reporting
area, 1969-1970. Washington, D.C.: Office of Biometry and Epidemiology,
National Eye Institute, 1973. (DHEW publication no. (NIH) 73-427.)

5. Leibowitz HM, Krueger DE, Maunder LR, et al. The Framingham Eye
Study monograph: an ophthalmological and epidemiological study of cata-
ract, glaucoma, diabetic retinopathy, macular degeneration, and visual acu-
ity in a general population of 2631 adults, 1973-1975. Surv Ophthalmol
1980;24:Suppl:335-610.

6. Tielsch JM, Sommer A, Katz J, Quigley H, Ezrine S, Baltimore Eye Survey
Research Group. Socioeconomic status and visual impairment among urban
Americans. Arch Ophthalmol 1991;109:637-41.

7. Hingson R, Scotch NA, Sorenson J, Swazey JP. In sickness and in health:
social dimensions of medical care. St. Louis: C.V. Mosby, 1981.

8. Jans NK, Becker MH. The Health Belief Model: a decade later. Health Educ
Q 1984;11:1-47.

9. Brook RH, Ware JE Jr, Rogers WH, et al. Does free care improve adults’
health? Results from a randomized controlled trial. N Engl J Med 1983;309:
1426-34.

10. Prout MN, Heeren TC, Barber CE, et al. Use of health services before
diagnosis of head and neck cancer among Boston residents. Am J Prev Med
1990,6:77-83.

Nov. 14, 1991

11. Javitt JC, McBean AM, Nicholson GA, Babish JD, Warren JL, Krakauer H.
Undertreatment of glaucoma among black Americans. N Engl J Med 1991;
325:1418-22.

12. Wenneker MB, Epstein AM. Racial inequalities in the use of procedures for
patients with ischemic heart di in M h JAMA 1989;261:
253-7.

CORRESPONDENCE

INDEXES PREDICTIVE OF WEANING FROM
MECHANICAL VENTILATION

To the Editor: In their article (May 23 issue)* on indexes predic-
tive of outcome in patients being weaned from mechanical ventila-
tion, Drs. Yang and Tobin comment that traditional indexes used to
predict the outcome of weaning have limited power and are consid-
erably inferior to the indexes the authors propose. This is a some-
what inaccurate appraisal. Tidal volume, for example, is a tradi-
tional index, and as the article states, it has a predictive value very
similar to that of the rapid-shallow-breathing index and a greater
predictive value than the index that integrates thoracic compliance,
respiratory rate, arterial oxygenation, and maximal inspiratory
pressure (the CROP index).

Joun M. TravVALINE, M.D.

Baltimore, MD 21201  University of Maryland Medical Center

*Yang KL, Tobin MJ. A prospective study of indexes predicting the outcome
of trials of weaning from mechanical ventilation. N Engl J Med 1991;324:
1445-50.

To the Editor: In his recent editorial,’ Marini quite correctly men-
tioned the potential importance of neuromuscular causes of difficul-
ty in weaning patients from mechanical ventilation. The magnitude
of this problem is still not generally recognized, however, nor is the
fact that more detailed testing of the neuromuscular respiratory
system will often pinpoint the problem.

A common cause of difficulty in weaning from mechanical venti-
lation is critical-illness polyneuropathy.* This axonal polyneurop-
athy occurs in 70 percent of patients who have the syndrome of
sepsis and multiple organ failure,® which occurs in 20 to 50 percent
of patients in medical and intensive care units.® Phrenic-nerve con-
duction studies and morphologic study of the phrenic-nerve, dia-
phragm, and chest-wall muscles®® have provided direct evidence
that the neuromuscular respiratory system is involved in these pa-
tients. Critical-illness polyneuropathy may be the most common
cause of intractable ventilator dependence.” Other potentially im-
portant neuromuscular disorders are the lingering effects of neuro-
muscular blocking agents,? particularly if there is associated renal
failure and unilateral or bilateral damage to the phrenic nerve from
operative or other trauma. Finally, primary disorders of muscle
may also be present, such as muscle-fiber necrosis associated with
sepsis® or the phenomenon of respiratory-muscle fatigue.'®

What is particularly important is that sites of dysfunction in the
neuromuscular respiratory system can now be specifically tested.!!
Phrenic-nerve conduction studies'? can provide information about
the presence of demyelinating or axonal neuropathy.'® Needle elec-
tromyography of the diaphragm'* can be performed safely and with
minimal discomfort. This technique provides valuable information
about abnormal spontaneous activity in the diaphragm suggesting
denervation. Abnormal patterns in the firing of motor-unit poten-
tials during attempted voluntary respiration may point to a dis-
ordered central drive. The high incidence of encephalopathy in
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patients with sepsis'® indicates that a lack of central drive may be
more common than is generally recognized. We believe that studies
involving repetitive phrenic-nerve stimulation are too uncomfort-
able, but such studies of a limb nerve will detect the presence of a
neuromuscular transmission defect.

Thus, although indexes that predict the ability to wean patients
from mechanical ventilation, such as those reported by Yang and
Tobin,'® are clearly of value in clinical decision making, it is our
view that only when the cause of the ventilatory failure is more
clearly defined will it be possible to make accurate decisions about
the management of weaning from mechanical ventilation.

CHartes F. Borton, M.D., F.R.C.P.(C.)

Frank S. RurLence, M.D., F.R.C.P.(C.)

London, ON N6A 4G5, WiLLiam J. SiseaLp, M.D., F.R.C.P.(C.)
Canada The University of Western Ontario
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To the Editor: Yang and Tobin present very interesting informa-
tion that may be potentially useful for critical care physicians. How-
ever, the limitation of using a single cutoff point for diagnostic tests
has been emphasized.* When a test result has a wide range of
possible values, clinicians do not interpret the test as if there is a
single cutoff point between normal and abnormal. For instance, in
the case of the ratio of respiratory frequency (f) to tidal volume
(V1), clinicians are likely to go further than concluding that patients
with values under 105 are unlikely to be weaned successfully, where-
as those with values over 105 are likely to be weaned. Instead, they
will be confident of weaning those with very low values, uncer-
tain about weaning those with values in the middle range, and very
skeptical about the likelihood of weaning those with very high
values.

This appropriate clinical intuition can be captured formally with
likelihood ratios. We have used the original data presented by Yang
and Tobin to calculate likelihood ratios for f/Vy (Table 1).

The simple interpretation of these data is that patients with val-
ues under 80 are extremely likely to be weaned, those with values

*Sacket DL, Haynes RB, Guyatt GH, Tugwell P. Clinical epidemiology, a
basic science for clinicians. 2nd ed. Boston: Little, Brown (in press).
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Table 1. Calculation of Likelihood Ratios

Corresponding to f/V,
Values.

No. oF PaTieENTs  No. NoT  LIKELIHOOD
f/Vy VALUE WEANED WEANED RaTIO
<80 29 3 7.5
80-100 6 6 0.77
>100 1 14 0.06

between 80 and 100 have an even chance, and those with values
above 100 are very unlikely to be weaned. By estimating the pretest
likelihood ratios and using these ratios and a simple nomogram,*
clinicians can arrive at a quantitative estimate of the likelihood of
successful weaning. Likelihood ratios preserve information that is
discarded when a single cutoff’ point is chosen and the results are
presented in terms of sensitivity and specificity.

RomaN JaescHke, M.D.
Gorbon Guyart, M.D.
McMaster University

Hamilton, ON L8N 375, Canada Health Sciences Centre

The above letters were referred to the authors of the article and
editorial in question. Drs. Yang and Tobin offer the following reply:

To the Editor: Contrary to Dr. Travaline’s statement, tidal volume
has not traditionally been listed as a predictor of the outcome of
weaning. In a number of recent review articles and chapters dealing
with weaning, this measure has not been included among useful
predictive indexes.!" It was included in a list of 20 potential predic-
tive indexes in a review by Pierson,’ but the citations for its inclusion
were previous reviews. We are not aware of any previous prospec-
tive study that has supported its usefulness. In our paper, we point-
ed out that tidal volume was the most accurate primary index, and
we devoted a paragraph to discussing this observation.

Dr. Bolton and colleagues provide a nice review of critical-illness
polyneuropathy (of which we were aware). However, they appear
to have missed the purpose of our study: to investigate the predicta-
bility of weaning outcome. Is it important not only to have a test
that can predict weaning failure, but also to be able to predict
weaning success. By identifying the earliest time that a patient can
resume and sustain spontaneous ventilation, predictive indexes help
avoid unnecessary prolongation of mechanical ventilation, with its
attendant risk of complications. Likewise, by determining in which
patients a trial of weaning is likely to be unsuccessful, predictive
indexes can prevent premature attempts at weaning and the subse-
quent development of severe decompensation — cardiorespiratory,
psychological, or both. Such setbacks may further prolong ventila-
tor dependence. Of course, if a weaning trial in a patient is unsuc-

Letters to the Editor are considered for publication (subject
to editing and abridgment), provided that they are submitted
in duplicate, signed by all authors, typewritten in double spac-
ing, and do not exceed 40 typewritten lines of manuscript
text (excluding references). Submission of a letter constitutes
permission for the Massachusetts Medical Society, its licen-
sees, and its assignees to use it in the Journal’s various editions
(print, data base, and optical disk) in anthologies, revisions,
and any other form or medium, Letters should not duplicate
similar material being submitted or published elsewhere, and
they should not contain abbreviations. Financial associations
or other possible conflicts of interest should always be dis-
closed.

Letters referring to a recent Journal article must be received
within six weeks of the article’s publication. We are unable to
provide pre-publication proofs, and unpublished material will
not be returned to authors unless a stamped, self-addressed
envelope is enclosed. Receipt of letters is not acknowledged,
but correspondents will be notified when a decision is made.
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Table 1. Likelihood Ratios for Qutcomes of Weaning in 64 Pa-
tients, According to f/V, Value.

‘WEANING SUCCESS WEANING FAILURE LIKELIHOOD
f/Vg VALUE (N = 36) (N = 28) RaTtiO
NO. OF NO. OF
PATIENTS PROPORTION PATIENTS PROPORTION
<80 29 0.8055 3 0.1071 7.5210
80-100 6 0.1666 6 0.2142 0.7777
>100 1 0.0277 19 0.6785 0.0408

cessful, it is important to determine the cause, such as increased
respiratory load, muscle weakness, polyneuropathy, impaired cardi-
ac function, and the like.? Dr. Bolton and colleagues fail to make the
vital distinction between deciding on the optimal time to undertake
a weaning trial and undertaking diagnostic studies to determine the
cause of weaning failure.

We are in complete agreement with Drs. Jaeschke and Guyatt
that statistical analysis based on a single threshold value obtained in
a diagnostic test is considerably limited. For that reason, we used
receiver-operating-characteristic (ROC) curve analysis, which eval-
uates the performance of a test over an entire spectrum of cutoff
points. We also agree that the calculation of likelihood ratios is an
attractive method of summarizing such data. As Drs. Jaeschke and
Guyatt suggest, we feel uncertain in our own clinical practices about
undertaking a weaning trial in a patient with a f/V slightly above
or below 100 breaths per minute per liter. Unfortunately, the calcu-
lations provided in Drs. Jaeschke and Guyatt’s table are in error.
Our calculations of likelihood ratios appear in Table 1.

KARL Yang, M.D.
University of Texas Medical School

MARTIN J. ToBIN, M.D.
Loyola University of Chicago
Stritch School of Medicine

Houston, TX 77030
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INITIAL TREATMENT OF PATIENTS WITH EXTENSIVE
TRAUMA

To the Editor: Dr. Trunkey provides a useful overview of the
care of the patient with life-threatening injuries (May 2 issue).! We
certainly agree that timely and appropriate operative intervention
is key to the successful treatment of the seriously injured pa-
tient. However, the decision to perform emergency laparotomy, par-
ticularly in the context of multisystem trauma, can be vexing.
We wish to underscore the pivotal role of diagnostic peritoneal
lavage in such cases. Dr. Trunkey acknowledges the usefulness of
diagnostic peritoneal lavage, notably in the evaluation of the
patient “whose condition is unstable.” Moreover, he promulgates
the tenets of the Advanced Trauma Life Support course, whose
manual states that “the necessity for an emergent celiotomy in
the multisystem trauma patient is often difficult to establish. It
must be sequenced properly among other life saving procedures.

Nov. 14, 1991

For these reasons, [diagnostic peritoneal lavage] is a critical step in
the evaluation of blunt trauma.”?

At variance with these principles is the logic followed in the case
Dr. Trunkey submits for discussion. This patient has hypotension
unresponsive to initial fluid management with clinical evidence of
an unstable pelvic fracture as well as a closed femoral fracture. He
argues that improving mentation and the absence of hemothorax on
the plain chest film dictate that laparotomy be the next step in the
management algorithm. Certainly other sources of hypotension de-
serve consideration, such as myocardial contusion, valvular injury,
pericardial tamponade, or profound ethanol intoxication.3* A likely
contributor, if not the prevailing source in his scenario, is the retro-
peritoneal hemorrhage emanating from the pelvic fracture. Indeed,
recognition of an unstable pelvic fracture on initial physical exami-
nation implies major injury involving both anterior and posterior
columns.®

Hemoperitoneum can reliably be neither identified nor excluded
on the basis of physical signs.® This is especially true in the patient
with multiple fractures and the confounding influence of shock,
ethanol, toxins, or closed head injury. A primary virtue of diagnos-
tic peritoneal lavage is its exceptional sensitivity in identifying intra-
peritoneal hemorrhage.” This procedure can be performed rapidly
and safely within the confines of the resuscitation suite. The initial
step, aspiration of the peritoneal space, requires less than 10 min-
utes. For the case under consideration, the recovery of free intra-
peritoneal blood by appropriate technique necessitates immediate
laparotomy.® Conversely, negative aspiration prevents unnecessary
operation and allows essential diagnostic and therapeutic maneu-
vers to proceed without delay. These include the control of life-
threatening pelvic hemorrhage by external skeletal fixation or angi-
ographic embolization as well as investigation of the pericardial
contents (by echocardiography) and descending thoracic aorta (by
angiography). )

Although Dr. Trunkey espouses the concept of pattern recogni-
tion for the initial management of trauma, one of his previous
clinical reports disclosed a 19 percent negative rate for celiotomy
when the decision to perform this procedure was made without
confirmation by diagnostic peritoneal lavage.® It is precisely the
type of patient described by Dr. Trunkey who can least afford an
unneeded and time-consuming exploratory laparotomy.

Whether emergency laparotomy should be undertaken in the
critically ill trauma patient depends on a simple question: Is free
intraperitoneal blood present in the patient who remains in shock
after the administration of crystalloid? We believe this question is
answered most rapidly and accurately with diagnostic peritoneal
lavage.

Joun A. Marx, M.D.
ErnNEesT E. Moorg, M.D.

Denver, CO 80204 Denver General Hospital
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To the Editor: In Dr. Trunkey’s discussion of the treatment of air
embolism, two additional methods should be mentioned. As an
emergency measure before definitive surgical treatment, selective
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