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for the third person, but her anemia was microcytic and
hypochromic. All three persons responded to the with-
drawing ofzinc or to giving copper.

The physiologic requirement for zinc is 10 to 15 mg a day.
Yet the suggested pharmacologic dose ofzinc is ten times this
amount, a dose at which toxicity has been reported. Food
faddists suggest doses from 50 mg for "basic protection" to
200 mg for infertility and osteoarthritis.10 We recommend
avoiding these huge doses in order to prevent excessive intake
and its accompanying toxicity. To allow for needed dietary
supplementation, we recommend that over-the-counter
preparations ofzinc be limited to 5-mg capsules or tablets. In
using zinc as a specific medication, physicians should be
extremely cautious when a dose of 150 mg a day or greater is
prescribed. As noted, at this "therapeutic" dose, toxicity to
the bone marrow has been described. Finally, a health care
team needs to carefully review a patient's history in regard to
nutritional supplements. With this increased awareness, we
expect more persons with self-induced vitamin or mineral
intoxication will be identified.
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HERPES ZOSTER is a rare cause of unilateral diaphragmatic
paralysis, which manifestation was first described in 1949.1
Since then, 17 cases have been reported.25 We present a case
of hypoventilatory respiratory failure due to unilateral zoster
phrenic neuritis complicated by obesity.
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Report of a Case
The patient, a 79-year-old man, had dyspnea that began in

May 1987. At that time he had an aortobifemoral bypass
operation complicated postoperatively by a cutaneous herpes
zoster infection of the right posterior cervical region. Over
the next seven months he noted progressive dyspnea, or-
thopnea, lower extremity edema, and daytime hypersomno-
lence. He said he did not have fever, cough, or chest pain. His
medical history included hypertension, a right carotid endar-
terectomy, and a 150-pack-year tobacco history. His medica-
tions included furosemide, captopril, topical nitrates, and
aspirin.

On physical examination he was obese, appeared somno-
lent, and was in pronounced respiratory distress with shallow
respirations at 40 breaths per minute. His blood pressure was
140/90 mm of mercury. There were confluent hypopig-
mented scars on the right occiput, posterior neck, and
shoulder (Figure 1). There was no stridor or thyromegaly.
Examination of his chest revealed decreased breath sounds
and thoracoabdominal asynchrony; there were no murmurs
or gallops. The lower extremities showed pitting edema.
There was decreased strength of the right trapezius and del-
toid muscles, but otherwise muscle strength was normal. A
chest roentgenogram showed a newly elevated right hemidia-
phragm.

An arterial blood gas measurement done with the patient
breathing room air showed a pH of 7.12, a Pco2 of 10.8 kPa
(81 mm of mercury), a Po2 of 2.9 kPa (22 mm of mercury),
and an arterioalveolar oxygen difference of 3.6 kPa (27 mm
of mercury). The patient underwent emergent orotracheal
intubation. There was no evidence ofairflow obstruction. On
fluoroscopy he had paradoxic movement of the right hemi-
diaphragm with a "sniff" maneuver. Computed tomography
of the chest showed no mediastinal or parenchymal abnor-
malities. With mechanical ventilation the hypersomnolence
resolved, and the patient was successfully weaned from the
ventilator. He continued to manifest supine hypoventilation
that was managed with nocturnal cuirass ventilation. The
forced vital capacity showed a 39% decline with changing
from the standing to the supine position. Table 1 shows serial
changes in spirometric measurements with changes in
weight. On polysomnography he had no evidence ofobstruc-
tive sleep apnea, and thyroid function studies showed normal
values.

During 12 months of follow-up and with a 20% weight
reduction, the patient was successfully weaned from noc-
turnal ventilation. He has maintained normal arterial blood
gas measurements despite persistent diaphragmatic palsy
documented by continued right diaphragmatic elevation on
repeated chest roentgenograms.

Discussion
The diagnosis of zoster phrenic neuritis was based on the

findings of cutaneous lesions in the cervical dermatomes
corresponding to the right phrenic nerve roots and a newly
elevated hemidiaphragm that moved paradoxically under
provocative fluoroscopic examination. Skeletal muscle in-
volvement in these dermatomes was also evident. There was
no evidence of causes of diaphragmatic paralysis such as
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mediastinal tumor, trauma, cold cardioplegia, poliomyelitis,
the Guillain-Barre syndrome (acute febrile polyneuritis),
Parsonage-Turner's syndrome, amyotrophic lateral sclerosis,
or aortic aneurysm. Phrenic nerve conduction testing was
not immediately available in our case but would have sup-
plied additional evidence for zoster phrenic neuritis.

Herpes zoster represents a myelitis involving the dorsal
root ganglion, which may occasionally extend to the adjacent
anterior horn cells, leading to motor involvement.I In 18
previously reported cases of zoster phrenic neuritis, dia-
phragmatic paralysis was discovered from several days to
three years after the onset ofzoster. 1-5 The paralysis resolved
during the period of follow-up in only three cases, 1 to 18
months after zoster infection.3-' This clinical course paral-

Figure 1.-Cutaneous lesions of healed herpes zoster are seen to
involve the right second through fifth cervical dermatomes.

lels the known course of axial zoster neuritis for which no
effective treatment has been shown.6 A rare syndrome of
brachial and phrenic neuritis of unknown cause has been
reported as the Parsonage-Tbmer syndrome. In contrast to
that of zoster phrenic neuritis, the prognosis for recovery is
excellent.'

The causes of hypoventilatory respiratory failure can be
divided into disorders ofventilatory drive, ventilation-perfu-
sion, neuromuscular function, and thoracic compliance. The
respiratory consequences of unilateral diaphragmatic paral-
ysis include a substantial decrease in functional residual ca-
pacity and vital capacity; however, hypoventilation is not
reported to be a feature of uncomplicated unilateral dia-
phragmatic palsy.8 Similarly, the respiratory complications
of obesity include a decreased functional residual capacity
and decreased thoracic compliance resulting from excessive
body mass.9 As with diaphragmatic paralysis, these effects
are most prominent in the supine position.

This patient experienced an excessive work of breathing
because of his obesity. We postulate that the added mechan-
ical liability of a paralyzed hemidiaphragm resulted in pro-
gressive alveolar hypoventilation. Successful management
was accomplished with weight reduction to decrease the
work ofbreathing and with interim management ofpositional
hypoventilation with nocturnal cuirass ventilation. Nega-
tive-pressure ventilators and other forms of noninvasive me-
chanical ventilation have been used effectively to provide
intermittent ventilatory support for patients with compro-
mised respiratory muscle function as seen in cases of polio-
myelitis and muscular dystrophy. 50

This is the first report of unilateral zoster phrenic neuritis
associated with respiratory failure complicated by obesity.
The cutaneous stigmata of herpes zoster with a newly ele-
vated hemidiaphragm was diagnostic ofzoster phrenic neuri-
tis.3 Hypoventilation, manifested by a preserved arterio-
alveolar oxygen difference, suggested a neuromuscular
disorder as the cause of respiratory failure. The respiratory
consequences of excessive work of breathing due to obesity
and compromised neuromuscular function caused by zoster
phrenic neuritis were cumulative. Therapy with short-term
negative-pressure nocturnal ventilation combined with
weight loss was effective.
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TABLE 1.-Pulmonary Funcdo Data and wht in a Pate With Phrenic Neurits
-0Y 1988

Pulmoy Functon Test May 1987 Sanding Supine Febrary 1989

Forced vital capacity (FVC), liters* ..... ...... 2.76 (71) 1.93 (50) 1.38 (36) 2.31 (60)
FEV1, riters* ........................ 2.02 (81) 1.44 (50) 1.00 (40) 1.68 (68)
FEV1/FVC, % ......... ............... 73 86 ... 73
Might, kgt .......................... 96.0 92.7 ... 77.7
FEV1-forced expiratory volume in 1 second.

-Nwbers in parentheses represent the percent (%) predicted capacity.
tideal body weight 69.0 kg.
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Book Review
The Western Journal of Medicine does not review all books sent by publishers, although information
about new books received is printed elsewhere in the journal as space permits. Prices quoted are those
given by the publishers.

Preventing Emergency Medicine Malpractice
Raymond M. Fish, PhD, MD, Burnham City Hospital Trauma Center and University of Illinois, Urbana-Cham-
paign, and Melvin E. Ehrhardt, MD, JD, Mennonite Hospital, Bloomington, Illinois. Medical Economics Books,
Oradell, NJ 07649, 1989. 167 pages, $31.95.

Preventing Emergency Medicine Malpractice is a small volume full of case histories of emergency
medicine malpractice and good common sense advice on how physicians practicing in emergency
departments can avoid these situations. This book does a good job of classifying the potential problem areas

that lead to emergency medicine malpractice and gives a reasonable overview of high-risk situations such as

AMA (against medical advice) patients, psychiatric problems, abuse and assault cases, and the most

common misdiagnoses that lead to malpractice claim judgments. The weakness of this book lies in its lack
of strong, in-depth reviews of many of these identified problem areas. The discussions include many case

reports, sometimes with legal references, but a clearly referenced explanation of the laws applicable to

particular situations is often lacking. For example, in its section on "Patient Transfers and Dumping," the
only reference to COBRA legislation is the sentence "COBRA legislation imposes severe penalties for some

financially motivated transfers."
This book, however, is not meant to be an in-depth review of malpractice legal doctrine, and in terms of

its purpose of highlighting problem areas and giving practical advice, such as the recurring emphasis on

complete and specific documentation of the medical record, it has much to offer. The chapter on

"Emergency Consent and Refusal of Treatment" is an excellent review, particularly of how to deal with the
patient who wants to leave against medical advice. Some specific suggestions are offered on what to

document in the record regarding this situation. I also found the chapter on "Medical Records" to be a good
discussion of one of the most essential areas of risk management-documenting the medical record. The

chapter on "Handling Psychological Problems in the Emergency Department" was a helpful discussion of a

stressful and problem-prone area of emergency medicine but was somewhat weak on giving specific details
and advice on psychiatric commitment, two-physician holds, police holds, and the particular rights and
duties of physicians in these situations. Again, because of variances from state to state, an in-depth
discussion is probably beyond the scope of a book this size.

The chapters on "Lawsuit Danger Signs" and "Common Lawsuits in Emergency Medicine" again are

reasonable overviews of some common risk management pitfalls and the medical conditions that lead most

frequently to emergency medicine lawsuits, such as myocardial infarctions, fractures, meningitis, wounds,
and appendicitis. The discussion of these specific syndromes is filled with anecdotal case reports and
common sense advice for how to avoid trouble with these diagnoses, but for the physician looking for good
data, useful information from clinical trials, and strong, clinically oriented, in-depth discussions of these
particular areas of medicine, this volume does not go into enough detail or give adequate references on these
issues.
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