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Foreword ,

* William Osler was appointed physician-in-chief to The Johns
Hopkins Hospital in 1888. One important element of success in the new clinic
that he organized was the arrangement for a graded staff, particularly.-for a
graded, full-time, resident staff, among whose members the responsibilities
of the day-to-day work with patients were divided. The resident physician,
the assistant resident physicians, and the medical interns lived ip the hospi-
tal and were always in close contact with the work by day and as far as was
necessary by night. The resident staff of the clinic consisted of two groups: a
lower resident staff of medical interns appointed for a single year and an
upper resident staff made up of the resident physician and several assistant
resident physicians. These usually were men of exceptional promise; men
who had already served ashospital interns and who were willing to enter into
a more or less prolonged resident service, often for several years, in order to
secure the best possible training for the “higher walks of internal medicine.”
The position of chief resident physician, which carried with it large.respon-
sibilities and opportunities, was a prize to be won only by men of exceptional
ability, extensive experience, and favorable promise. The careers of these
men during their terms of service subsequently illustrated, on the one hand,
the wisdom of their selection and, on the other, the growth-promoting influ-
ence of the duties and authority attached to the office.

. These words above are paraphrased from a description of Osler as chief of

the medical clinic written by Lewellys F. Barker and published in July 1919
in the Johns Hopkins Hospital Bulletin. Over the years the residency system
described has not only grown at Johns Hopkins but has also furnished the
basic pattern for postgraduate training in all medical school hospitals. Its
basic premise is that at all times the students and the members of the house
staff in the early phases of their training have sotneone available with more
experience than they have to act as sounding boards for their diagnostic
analysis of the cases for which they are responsible. .

Over the years at Johns Hopkins, the residents have also played a most
important part in the training of the medical students, who act as clinical
clerks on the inpatient service. This practice has been a valuable resource
from the point of view of the students and a very worthwhile experience in
learning the art of teaching for the residents.

Formal clinical rounds by the two chief residents are a basic part of the
clinical teaching program on the medical service. In this book, the authors’
discussions of pertinent clinical problems accompanied by annotated refer-
ences demonstrate very effectively the usefulness of these rounds in the
teaching program. They also provide a concise distillate of the mass of
information tramsmitted in the setting of clinical problems as they are admit- -
ted to the clinic. The wealth of clinical material available is well illustrated
by the complete nature of the cases presented. o

Historians analyzing the various pioneer achievements in Osler’s clinic
must certainly give high marks to ghe important influence on American
medicine of the residency training program that he developed. This volume

represents a worthwhile derivative of one function of the chief medical
resident. '

A. McGehee Harvey, M.D.
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Preface to the Second Edition

: The response to the first edition of this volume was very gratify-
“ing to us. We are, however, less pleased in retrospect about the quality of our
prose. In this second edltlon we have endeavored to correct that deficiency.
The text and bibliography have been substantlally revised, both from the
point of view of style and clarity and also in response to advances in medical
knowledge over the past three years. We have also abandoned our initial
conservatism with respect to the topies selected, a conservatism dictated
solely by uncertainty over the size of the original manual, and have added
14 new topics, bringing the total to 165. In addition, we have expanded the
annotated bibliography, which now contains more than 3800 references.
Once again we welcome comments and criticisms from our readers. They
have been both educational and extremely helpful to us in preparing the
second edition.
J.L.S.
H.V.B.



Preface to the First Edition

Resident rounds are the core of the teaching program on the med-
ical service at The Johns Hopkins Hospital. Held three times each week,
these rounds are used to review the pathophysiology, differential diagnosis,
and management of medical illnesses, with current cases serving as illustra-
tive examples. In order to provide the house staff with background material
for these sessions, it has been customary to provide both a discussion and
annotated references for each topic reviewed. This practice has been popular
with both house staff and students, and it.seemed likely that physicians
elsewhere who are initiating their training in mbernal medicine would find
this material worthwhile.

Accordingly, we have provided in this volume a concise discussion with
annotated references for each of more than 150 clinical problems selected
from our individual rounds. We have generally avoided topies of a broad -
nature and those that are dealt with extensively in medical school curricula.-
Major emphasis has been placed on pathophysiology and differential diag-
nosis. Details of therapy have not been stressed since these are well described
elsewhere. We have tried to limit our references to journals readily available
to the house officer, but have not hesitated to cite more obscure references
when they were of merit. When several articles were available on the same
subject, we have usually selected the one that seemed most comprehensive or
had the best bibliography. We hope that all our omissions are intentional and
we welcome any comments or criticisms on artlcles or topics.selected or
omitted. '

The beginning physician is faced with the problem of absorbing medical
tradition as well as with keeping up with the current literature. In the latter
instance he can peruse his journals as he receives them. To assimilate the
vast quantity of material that has already been bound and shelved is a much
more difficult task. With this volume we hope to alleviate that difficulty.

We are profoundly grateful to our mentor, Dr. A. McGehee Harvey, for the
opportunity to serve as chief residents. in medicine, and to Dr. Philip A.
Tumulty for advice and encouragement during the preparation of this vol-
ume. The congenial secretarial assistance of Mrs Nancy Dietz is acknowl-
edged with appreciation.

J.L.S.
H.V._B.
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Cardiac Arrest and Resuscitation:

Cardiac arrest may be defined as the sudden, unexpected cessation
of effective cardiac output, which, unless reversed, results in death. Sudden,
unexpected death occurring outside the hospital is most common in persons
with coronary artery disease. Although most of these persons have sympto-
matic disease, few have new or changmg chest pain prior to the arrest;
‘nonspecific symptoms, such as increasing fatigue, irritability, and dyspnea,
‘take on significance only in retrospect. Even when a significant change in
symptoms occurs, it is often too closely associated with the cardiac arrest to
be of benefit. Sudden death usually occurs at home; ventricular fibrillation
is the most common arrhythmia and in those who are resuscitated, myocar-
dial ischemia, particularly of the anterior wall, is as common as acute
myocardial infaretion. Patients at risk from sudden unexpected dgath or
eardiac arrest in the hospital include those with cardiac disease or respira-
tory insufficiency, particularly those with the pickwickian syndrome, those
with pulmonary emboli, electrolyte or acid-base imbalance, or uremia and
those undergoing anesthesia or cardiac catheterization. Patients requiring

-mechanical ventilatory assistance are at especially high risk. All too often
we have observed patients attached to mechanical respirators,-with neither
the patient nor the respirator ventilating. Ventilator tubing is easily
obstructed, and not infrequently patients are intentionally disconnected
from the ventilator for repositioning, a practice that cannot-be condoned.
Failure to flush the lungs with oxygen before tracheal suction may result in
a fatal arrhythmia. Patients attached to monitors or ECG machines or wjth
transvenous pacemakers are at risk from ventricular fibrillation due to
electrical current leaks. Sudden death can be precipitated by administra~
tion of drugs, particularly hypotensive agents or contrast material. Re-
cently, ammophyllme was found to be responsible for a large percentage of
cardiac arrests in patients without severe underlying disease. This agent is
also often responsible for chaotic atrial rhythms as well as ventncular
arrhythmias.

A sharp blow to the precordium is the first therapeutic maneuver in
resuscitation and the patient’s response or lack of one confirms the diag-
nosis. The precordial blow may abort ventricular tachycardia or convert the
asystole of a Stokes-Adams attack It does not, however, affect ventricular
fibrillation. '

Attention is then directed to obtaxmng an adequate alrway and promot-
ing circulation by external cardiac massage. The patient must be on a firm
surface. Early endotracheal intubation may mean the difference between
success and failure, but valuable time should not be wasted in intubation by
the unskilled. Mouth-to—mouth or mouth-to-nose ventilation, with occlusion
of the other orifice, is an effective temporizing measure. In this regard,
insertion of a large-bore needle into the trachea for purposes of ventilation
is a useless measure. It should also be recognized that there is no need for
ventilation and chest massage to be synchronized. It is more important for
the ventilator to keep the patient’s neck extended and mandible elevated in
order to maintain a patent airway. Only after cardiac massage and ventila-
tion have been established should the type of cardiac rhythm be determined
and specific therapy instituted. It cannot be emphasized too strongly that the
simple techniques just described provide the necessary stabilization required
for more specific therapy to be eﬂ'ectwe and that if they are not performed

properly, a successful outcome is unlikely. The femoral pulse rate and the
pupillary size, if not compromised by drug therapy, can be used to judge the
adequacy of the resuscitative effort. Inadequate circulation is frequently

-due to failure of the person performing the massage to position his weight



directly over the sternum or to an early release of sternal compression.
Improper positioning results in complications, such as rib fractures and
ruptured viscera. If the chest is not compliant, particularly in patients with
intracardiac pacemakers or after cardiac catheterization, the possibility of
pericardial tamponade should be considered.

As soon as possible, oxygen should be administered, and intravenous
sodium bicarbonate if necessary, to combat acidosis and hyperkalemia,
which depress cardiac contractility and increase cardiac irritability. Exces-
sive bicarbonate administration must, however, be avoided because it pro-
-motes an increase in serum osmolality and arterial Pco,. Gastric dilatation,
which may impair ventilation and contribute to aspiration and mucosal
laceration, can be avoided by passage of a nasogastric tube. Unless the
terminal cardiac rhythm is known, immediate electrical defibrillation is not
indicated, since asystole is not uncommon and restoring circulation by
cardiac massage is more important. Once that is achieved, specific therapy
can be directed by electrocardiographic findings. There is often reluctance to
administer epmephnne by intracardiac lmectlon during resuscitation, but
in an “all or none” situation such conservatism is inappropriate. If properly
performed, the procedure can provide a potent mechanical stimulus to
cardiac contraction as well as assure access of the drug to the circulatory
system.

The outcome of cardiac resuscitation depends on many factors, including
the nature of the underlying disease, the cause of the arrest, and the
duration of hypoxemia before initiation of therapy. Resuscitative efforts are
less likely to be successful in patients with congestive heart failure, respira-
tory failure, shock, or coma. Postresuscitation bradycardia and junctional or
idioventricular rhythms are also associated with a poor prognosis. When
ventricular fibrillation unassociated with myocardial infarction is the cause
of cardiac arrest, there is a high incidence of recurrent fibrillation, often
without warning, in the survivors. Many of the persons so affected have
heen found to have surgically remediable coronary artery disease. .

The duration of resuscitative efforts is a matter of individual decision. Ifa '
spontaneous pulse or an adequate electrically stimulated pulse is not
achieved within two hours, a successful outcome is unlikely. Often electro-
cardiographic activity returns without mechanical activity. The elec-
tromechanical dissociation may be due to carchac Tupture, pump faxlure,
tamponade, or pulmonary embolism.

Following successful return of cardiac act1v1ty, the patient must be
evaluated for the cause of the arrest as well as for complications resulting
from it (among them, pneumothorax, aspiration, rib fractures, marrow
-emboli, visceral injury, neurologic deficits, cerebral edema, and renal tubu-
lar necrosis). (J.L.S.)

1, Jude, 4. R.; Kouwenhoven, W. B., and Knickerbocker, G G. Cardiac arrest:
Report of application of external cardmc massage on 118 patlents JAMA.
178:1063, 1961.

Classic and still valid report by the developers of the closed chest technique.

2. Phillips; J. H., and Burch, G. E; Management of cardiac arrest. Am. Heart J.
67:265, 1964.

Excellent outline of all facets of conductmg cardwc resuscitation.

3. Zoll, P. M. Rational use of drugs for cardiac arrest and after cardiac resuscita-
tion. Am. J. Cardiol. 27:645, 1971.

Critical review of therapeutic measures. - .

4. Pennington, J. E., Taylor, J., and Lown, B. Chest thumﬁ for reverting ventricu-
lar tachycardia. N Engl. J. Med. 283:1192, 1970.

A simple maneuver that may abolish ventricular tachycardia.
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10.

11.

12.

13.

14.

15.

. Cranefield, P. F. Ventricular fibrillation. N. Engl. J. Med. 289:732, 197&.

Countershock is the only effective treatment.

. Del Guercio, L. R., Feins, N. R., Cohn, J. D, et al. Comparison of blood flow

during external and internal cardlac massage in man. Circulation (Suppl. 1)
31:171, 1965.

Neither method promotes ideal perfusion, and under ordinary circumstances open
massage offers no advantage.-

. Camarata, S. J., Weil, M. H., Hanashiro, P. K., et al. Cardiac arrest in the

critically. ill.- Circulation 44:688, 1971.
Poor results in the critically ill; high incidence of aminophylline-related catas-
trophes. .

. Matter, J. A., Weil, M. H., Shubin, H., et al. Cardiac arrest in the critically ill.

II. Hyperosmolal states following cardiac arrest. Am. J. Med. 56:162, 1974.
Excessive use of sodium bicarbonate during cardiac resuscitation can produce a
hyperosmolal state.

. Bishop, R. L., and Weisfeldt, M. L Sodium bxcarbonate administration during

cardiac arrest. JA.M.A, 235: 506, 1976.

Aduverse effects of routine administration of sodium bicarbonate.

Fillmore, S. J., Shapiro, M., and Killip, T. Serial blood gas studies during
cardlopulmonary resuscitation. Ann. Intern. Med. 72:465, 1970.

Importance of adequate ventiiation.

Ayres, S. M., and Grace, W. J. Inappropriate ventﬂatxon and hypoxemia as
causes of cardiac arrhythmias. Am. J. Med. 46:495, 1969.

Preventable factors that predispose to arrhythmias and cardiac arrest. -
Himmelhoch, S. R., Dekker, A., Gazzaniga, A. B., et al. Closed-chest cardiac
resuscitation. N. Engl J. Med. 270 118, 1964.

Description of complications of the resuscitation procedure.

Lindberg, G. D., Matter, I. R., Davis, C. J., et al. Hemorrhage from gas-
troesophageal lacerations following closed chest cardiac massage. J.A.M.A.
202:195, 1967.

Iatrogenic Mallory-Weiss syndrome due-to gastric hyperinflation.

Standards for cardiopulmonary resuscitation (CPR) and emergency cardiac care
(ECC). J.A.M.A. 227:(Supp.)833, 1974.

Recommendations from a panel of experts.

Lemire, J. G., and Johnson, A. L. Is cardiac resuscitation worthwlnle"Adecade

- of experience. N. Engl. J. Med. 286:970, 1972.

16.
17.

18.

19.

20.

21.

22.

Validity of cardiac resuscitation reaﬁ'irmed

Kuller, L., Cooper, M., and Perper, J. Epldermology of sudden death Arch
Intern. Med 129:714, 1972

Analysis of factors predisposing to sudden death.

Engle, G. L.: -Sudden and rapid death during psychologwal stress. Ann. Intern.
Med. 74:771, 1971.

The shift from flight-fright to conservation withdrawal.

Lown, B., Temte, J. V., Reich, P., et al. Basis for recurring ventncula.r fibrillation
in the absenee of coronary heart disease and its management. N. Engl. J. Med.
294:623, 1976.

Psychological factors predisposing to recurrent ventncular arrhythmuz
Liberthson, R. R., Nagel, E. L., Hirschman, J. C., et al. Pathophysiologic obser-
vations in pre-hospltal ventricular fibrillation and sudden cardiac death. Circula-
tion 49:790; 1974.

High incidence of pnor coronary artery disease, occurrence at home, and little
warning.

Cobb, L. A., Baum, R. S., Alvarez, H., et al. Resuscitation from out-of-hospital
ventricular fibrillation: 4 years follow-up. Circulation 52:(Supp.)II1,223, 1975.
The problem of the patient-with primary ventricular fibrillation.

Strass, J.. K., Shasby, D. M., and Harlan, W. R. An epidemic of mystenous
calfdlopulmonary arrests. N. Engl J. Med. 295:1107, 1976.

Murder in gn intensive care unit has been documented on more than one occasion.
Pirkle, H., and Carstens, P. Pulmonary platelet aggregates associated with
sudden death in man. Science 185: 1062 1974

An mtenestmg concept.
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- 23. Bell,J. A. andHodgson H.J.F. Comaaﬂ:ereardmcmmt Brain 97:361, 1974.

Coma carries a poor prognosis.

: 24. Boisen, E., and Siemkowicz, E. Sxxcasesof cerebromedullospinal disconnection

after. cardxac arrest. Lancet 1:1381, 1976.
The "locked-in” syndrome postresuscitation.

25. Brierley, J. B., Adams, J. H., Grdham, D. L, et al. Neocortical death after
cardiac arrest. Lancet 2:560, 197 1.

* Detailed clinicopathologic study of anoxic brain damage.

26. Hackett, T. P. The Lazarus complex revisited. Ann Intern. Med. 76:135, 1972.
Psychological response to cardiac arrest. ;

27. Jennett, H. B., and Plum, F Persistent vegetahve state after brain damage.
Lancet 1:734, 1972
Definition of ‘the vegetative state. ;

28. Silverman, D., Masland, R. C., Saunders, M. G et al. Irreversible coma as-

. sociated with electrocerebral sxlem,;Neumloy 20 525, 1970.
Discussion of the criteria for cerebral death.

29. Refinements in criteria for the determination of death: An appraisal. JAM.A.
221:48, 1972.
A dwcunwnofthe criteria ofthe Harvard Commu'tee ) ‘

30. Engelhardt,H.T., Jr. Defining death: A philosophical problem for medicine and
law. Am. Rev. Respzr Dis. 112:587, 1976. .-
Thoughtful comments on-a difficult issue.

31. Rabkin, M. T., Gillerman, G., and Rice, N. R Ordersnotu)resuecxtate N. Engl
J. Med. 295: 364 1976+ )

Paﬂofaxpeaalaectmndevotedtoambvmaltop

32. Taylor, G.J., Tucker, W. M., Greene, H: L., et al. Pm‘longed compression during
cardxopulmonary resuscitation in man. N. Engl. J. Med. 296:1515, 1977.
Prolongation of ¢compression improves arterial blood flow.

Dissecting Aneurysm of the Aorta

Dissecting aneurysm is the most common acute disease of the
aorta. Dissection can occur at any age but most develop between the fifth
and seventh decades, with a predominance in men. Factors predisposing to

-aortic dissection include atherosclerosis, hypertension, cystic medial necro-

sis, giant cell arteritis, Marfan’s syndrome (but not homocystinuria),
idiopathic kyphoscoliosis, coarctation of the aorta, Turner’s syndrome, aor-
tic hypoplasia, blcuspxd aortic valves, and pregnancy. To date, dissection
has not been reported in patients taking oral contraceptives. Syphilis does
not protect against dissection, nor does hypothyroidism predispose to it.
Dissections can be divided into three types based on the location of the
intimal tear. Type 1 dissections, the most common, begin in the ascending
aorta and extend proximally and distally to involve the whole aorta, usually
in ¢ a asymmetric fashion following the outer aorta wall. Type 2 dissections
begin in the ascending aorta or drch, are limited to that area, and are most .
often associated with Marfan’s syndrome. Type 3 dissections begin beyond

- the Jeft subclavian artery and, extend distally. Involvement of aortic

branches is not uncommon, but it is usually limited to those arteries with
more elastic tissue than muscular tissue. They include t:be iliac, innomi-
nate, and subclavian arteries.

The factors responsible for aortic dissection are not totally understood.
Defective connective tissue is likely in Marfan’s syndrome, coarctation,
bicuspid valves, cystic.medial necrosis, aortic hypoplasia, idiopathic
kyphoscoliosis, and, possibly, pregnancy. On the other hand, many normal
aortas show medial degeneration, and it is not clear whether the medial
degeneration found in patients with dissections is the cause of the process or

6 Medicg}Emergencies



a result of it. Because intimal tears are not always found, dissection has
been thought to result from an intramurgl hematoma in these patients. It is
_..unlikely, however, that the vasa vasorum could generate the necessary

pressure relative to the aorta to produce such a hematoma. Hypertension is
also not an invariable feature; and the aorta can withstand intramural
pressures well above those associated with dissection. Atherosclerosis may
play a more significant role than is generally accepted. The process produces
damage to the media as well as the intima, and a ruptured plaque can
provide the necessary channel for the - dissection. In -addition,
atherosclerosis-induced rigidity and dilatation of the aorta can result in
pressure changes (Laplace’s law) that may favor dissection. The importance
of rigidity is reflected by the area of location. of intimal tears, all of which-
are at points of fixation of the aorta.

Propagation of the dissection seems to be aided by the pulsatlle nature of
aortic blood flow, suppression of which is the major objective in the medical
management of the illness. Propagation is also aided by the anatomy of the
aorta, with its lamellation and vasa vasorum. Most commonly, the dissec-
tion occurs in the area between the outer third of the media and the
adventitia. As a consequence, there is little support for the false channel,
and the result is often rupture into the pericardium, mediastinum, or
pleural space. Spontaneous reentry can occur, but it does not protect against
rupture of the false lumen. :

The onset of aortic dissection is usually abrupt, with the development of
pain in the chest or abdomen. Although pain limited to the back is distinc-
tive for type 3 dissection, there is otherwise no relationship between the

* location of the pain and the intimal tear, nor is there any feature of pain
that might distinguish a dissection from the other diseases that must be
considered in a differential diagnosis. Those diseases include acute myocar-
dial  infarction, pancreatitis, perforated peptic ulcer, leaking aortic
aneurysm, vertebral collapse, esophageal rupture, and acute cholecystitis.
Because of the nonspecific nature of its presentation, aortic dissection must
be considered in every acute thoracic and abdominal syndrome. Factors
suggesting dissection are chest or abdominal pain associated with loss of
one or more peripheral pulses, pericardia] tamponade, hemothorax, and -
neurologic signs. The neurologic signs include sudden coma or syncope,
hemiplegia, extraocular paralyses, Horner’s syndrome, vocal cord paralysis,
neuropathy, and seizures. Either the right or both cerebral hemispheres can
be involved, but not the left one alone. The neurologic signs are the result of
either hypotension (pericardial tamponade) or arterial occlusion by the
dissection. Differences in blood pressure béetween the extremities or loss of a
pulse are important physical signs, as is the development of aortic insuf-
ficiency. An uncommon but helpful sign is a prominent pulsation of either
sternoclavicular joint. The ECG is helpful only to exclude an acute myocar-
'dial infarction but abnormalities suggesting myocardial injury are seen in
20 percent of dissections. A plain chest x-ray is never diagnostic since aortic
widening due to dissection cannot be dlstmgulshed from mediastinal fat,
hematoma, tumor, or aortitis; aortography is necessary for the diagnosis
and classification of the type of dissection. The procedure is not w1thout risk,
but the hazards of missing the diagnosis outweigh the risk.

Studies of the natural history of aortic dissection have.indicated that 3
percent of patients die. 1mmedlately, 21 percent within 1 day, 60 percent in 2
weeks, and 90 percent in 3 months. Factors predisposing to a high mortality
include the presence of underlying disease, severe neurologic involvement,
and type 1 or 2 dissection. Type 3 dissections and failure to opacnfy the false
lumen at. aortography are associated with a good prognosis. -
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