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PREFACE

Advances in technical knowledge useful in medical diagnosis have been enormous.
Accordingly, a new edition of The Laboratory in Clinical Medicine seems timely.

The economics of medical care have assumed compelling proportions. This de-
velopment, coupled with a faltering national economy, has required the physician to
keep costs in mind as never before. The editors were very fortunate in persuading a
distinguished authority in this broad subject, James L. Bennington, M.D., Professor
of Pathology at the Children’s Hospital in San Francisco, to write a sophisticated new
section on cost-effectiveness in laboratory diagnosis.

The purposes and background of the book remain unchanged from those elabo-
rated in some detail in the Preface to the first edition. Contributors have changed
rather substantially and have increased in number to seventeen. Associate editors have
been very helpful not only in lending additional expert knowledge but in speeding the
book toward completion. ' _

Finally, the editor of the first edition felt the need of a younger man who was
conversant with the latest complex technological principles and procedures to take a
share of the burden. He found a person fulfilling these criteria in his son, Charles H.
Halsted, M.D., Professor of Medicine (Gastroenterology and Clinical Nutrition) of
the University of California at Davis. Dr. Charles Halsted has brought in a number of
the new contributors. We hope this infusion of new blood will brighten the book.

Sensitive to possible charges of nepotism, Dr. James Halsted discussed with a
number of objective-minded authorities the propriety of asking his son to be co-editor.
All were unanimous in their approval. ‘ :

The editors have missed the helpful and friendly advice rendered by George Vilk,
who handled the publisher’s role in the first edition. Donald H. Abbott, who has re-
placed Mr. Vilk, is assuming an equivalent degree of expert assistance. We are grateful
to the many individuals at-the W. B. Saunders Co. who have taken an interest in our
book and have given valuable advice — especially Mr. John J. Hanley, formerly Medical
Editor and now President of Saunders. We also thank Mr. John Dyson, Copy Editor
of long experience, and Mrs. Grace Gulezian, Production Manager, for their expert
help with this new edition. ' ;

JAMES A. HALSTED
CHARLES H. HALSTED

ix



PREFACE TO
THE FIRST EDITION

This volume is the successor to Clinical Pathology Application and Interpreta-
tion, by Benjamin B. Wells. Four-editions of the earlier work were pubhshed—m 1950,
1956, 1962, and 1967. For the 1967 edition Dr “Wells invited.the present editor of this
book as coauthor, and the subtitle was changed to Imerpremuon and Application,
emphasizing that before using or applymg a test, one should further understand its
physiologic. background.

Eight years after the fourth edition of Clinical Pathology tlus new volume appears,
its name changed, and its size tripled over that of the first edition. It is truly a new book,
entirely rewritten. The authorship now numbers fourteen instead of two. Increased
size, a peculiarly American measure of progress, is not itself an objective of this book;
quite the contrary, if only it could be smaller! But the complexity of present-day med-
ical knowledge that is essential not only to the academician or researcher but, even
more important, to the pra_cticing physician precludes such a possibility. The involve-
ment of the laboratory in medicine has become so extensive and diverse that it would
be unrealistic to expect one or even twg authors to write this book. So it has, of
necessity, become muitiauthored.’ “The loss of the unifying style of one wnter is small
compared to the gain in thoroughness and expanse of coverage made possible by the
combined experience of the contributors.

In coming to an understanding of the purposes and underlymg phllosophy of the
present approach, it may be well to mention certain facets of the dilemma in health
care now facing the American people. In part, the changes in format and expansion in.
scope of this book are based on changes that have occurred in the practice of medicine.

Shortly after World War II the National Institutes of Health began to grow. For
a time seemingly limitless government funds as well as large iiicreases in private
foundation funds were available for basic and clinical research. The results were phe-
nomenal, and without question, those funds have yielded consistently high dividends.
Expansion of the field of immunology, for example, is changing diagnostic and thera-
peutic concepts in many diseases such as those of the joints, blopd, kidney, and liver.
Basic knowledge of enzymes, the structure of genes, and genetic and chromosomal .
abnormalities has led to practical measures to prevent dlsablllty in some inherited -
disorders and to ger.2tic counseling of prospective parents. Numerous other solid and
profound achievements have changed the face of medicinr:.

Yet, the optimal care of patients has not kept pace with these revolutionary de-
velopments. The translation of advances in scientific medical research into better
medical care and more effective preventive medicine has not been implemented as
rapidly and effuctively as desirable. Demands for more doctors to care for patients at

- xi
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/ PREFACE TO THE FIRST EDITION

the primary level are becoming more emphatic. An increasing number of studies are
concerned with further extending expert care with better distribution of doctors and
the use of physicians’ assistants and nurse practitioners to work in concert with them.
Creating a better system to ensure that everyone receives proper medical care that
does not impose an excessive financial burden on the individual is a national goal
being intensely debated.

The upward spiral in medical knowledge is leading to the need for periodic self-
assessment by physicians in all branches of medicine. There are calls for recurrent
certification of specialists and even for periodic licensing of physicians.

Although a gap has always existed between the medical scientist primarily in-
volved in rescarch and teaching and the physician who is primarily involved in the care
of patients, the distance is widening year by year. This book attempts to add another
wide bridge between the science and practice of medicine. Each section, written by a
specialist in the field, outlines salient clinical features of diseases and syndromes,
providing the basic physiologic, anatomic, and biochemical aspects; then laboratory
procedures that are helpful in specific diagnosis are discussed. Understanding the basic
mechanisms of laboratory procedures depends on a knowledge of pathophysiology,
and such knowledge is also accumulating at a rapid pace. .

As Arthur H. Sanford stated in the Foreword of the 1950 ancestor of the present
volume, this is neither a textbook of medicine nor a’'laboratory manual. It is instead a
discussion of how the laboratory is interdigitated into clinical medicine. This volume is
addressed primarily to the practicing physician. Both the primary care physician and -
the specialist engaged in research and teaching can learn from each other; they are
interdependent members of the health delivery system. Medical students, physicians’
assistants, and other members of the health services professions who wish to learn
how the laboratory in its broadest definition serves the practice of medicine should
also find this book to be a useful reference.

If it helps to advance the delivery of optimal health care by strengthening com-
munication and servihg as a reference for those who provide that care, most of our
objectives will have been achieved. ;

The term laboratory has been construed very broadly to include not only those
tests usually performed in the clinical laboratory of a hospital but also a wide variety
of specialized procedures, such as cardiac catheterization, gastrointestinal endoscopy,
liver biopsy, electrocardiography, echocardiography, and certain roentgenographic
studies. The clinical laboratory once included a few benches and simple apparatus for
what today would be viewed as minor routine procedures. At present, the “cath lab,”
“GI lab,” pulmonary function laboratory, and other areas for specialized studies seem
reasonably akin te places where urinalyses, blood counts, bacteriologic procedures, and
blood chemical determinations are performed because they provide data which is
similar in character even though more complex. ' ' .

It is a great satisfaction to express deep appreciation to my friend, Gilbert
Cherrick, M.D., for his helpful participation and sound advice in the early planning
stages of the book. : , o o

It is a unique pleasure to acknowledge the enormous help provided by the pub-
lishers in the creation of this book. In particular, George Vilk, John L. Dusseau, and
John J. Hanley gave wise and broad guidance. Mrs. Lee Walters, copy editor par
excellence, saw to it that the book would appear as error-free as possible. The well-
integrated efforts of a host of others also were needed to produce this book. As editor,

"it has been a satisfying experience for me not only to have made new friends among

the contributors through working with them but also to have learned so much medicine
by reading their works.

JAMES A. HALSTED



CONTENTS

INTRODUCTORY CONSIDERATIONS .........ccovvvniinnrnnannnns errreesee it s 1
By James A. Halsted and Charles H. Halsted

COST CONTROL OF LABORATORY TESTING............... revenereae e naras 4

By James L. Bennington

. Section 1 :
CLINICAL GENETICS..........cotiieiiiiitiiiietiriieteeiaeetieesassnnstsersessnsassssssersesanessnssns 27
Chapter 1
CYTOGENETICS.....coeiiieieeie et rereeeterre e s ees st enbessessnasunesenessntnenransan 30
By lan H. Porter :
Historical INrOdUCHION ......c.cvuiiiiiiiiiiiiiii et crieer e ere et sanerarerensesssnossanses 30
The Normal Chromosome Complement (ANAtOMY) ........ccevueiveureieenreeenrerennrenneaens 31
Morphology ........cceuvennnenen. eeeeeerieutiteteeerenttotanensasntarnsteteratsrertesesenenerersnsnrees 31
NOMENCIAIUTE ....coeuniiiiiiiiiiiiiieiririiie e e reeeee e saeeerensaaseseerseeesssssensasnnnes 33
Chromosome Banding.............ccoveevvrverieiiiieeieieeieneeeeesereneesesannsiesessees cevneen 34
PolymoOrphiSim ... c.oivuniiiiiiieniiiiiiiiitieeerereeneeneeenennans treseevevassersesenanarnossnannss 34
ChromoOSOME MAPD ..ccc.uuiiiiiiiiiiiiiiiieeeiieiceeiiaieeeteeseeeaseeasesnensasssesansassssnnnnres 36
The Function of Chromosomes (PhySIiOIOZY) ......cccuueeeueeereireneeenereeneseneresnnsesens 36
The Cell CYCIE.... .ttt ettt eeeeeeeeeeenana 36
The Lyon Hypothesis........ccovevunieimiiiiiiiireireiereceerinssenssannans eeesrnracsinsanean 38
Abnormal Chromosome Complement (PatholOgY) .........eveevuevivemenreenemnreeresssnnennes 39
Frequency of Chromosome Abnormalities ...............ecevvuiiivivenecermnneeseevenseneeenn. 39
Mechanism of Chromosomal Abnormalities..............ce.vevereerneeeeneereneeeroersessnens 40
Abnormal-Number of Chromosomes (Aneuploidy) ..............c....... feessessstesnrrsais 40
Abnormal Structure of ChromOSOMES. .........oveivreeniiveineereeirierreennneesseennsesessnnns 49
Chromosomes and Malignancy..........cooovveirveeeeriiriiiriierrieeseeeee e ennaanenns 53
Indications for Chromosome Studies (CHnical).............ccccvumuieieereereneninneserenenenns 54
General INdiCAtIoNS.........viiiiiiiiiiiicieiiee et evreerereeeeeeeesesanaeesannns 54
Confirmation of Well-Established Syndromes.........c.....uueeeeeeeieieeeeieeeeesreensennnns 55
Suspicion Of MOSAICISIN ..vvvvveueerieeeeeiiiiccee e ceeeicie e eeeseaeseeeeevessseesssnanes 55
Mutltiple Congenital ANOMAHES .....oveiiiiiiiiiiii e 55
Mental Retardation ..............cuuuueeiieieiiiiiieiiiieieceeeeeeeeereeseeseeeseeeseeeeseeserens 55
Abnormalities of Sexual DeveloPmEnt..............uevuueeeeeeeninnirireeesssseeesesenvenes 55
SROTT STAIUTE........uiiiiiiiiiiiiiiir e eeeeeeeeesesesenrssnneeessesvesssens 55
Repeated Spontaneous ADOTTIONS ..............ccocuvuviueiveverieieieeeereeereereeesssmeeesareens 56
Structural ANOMAES .......ccoveeiiiiiiiiiieiiriiiieees e esaeasnesaanennerneeserseenes 56
Abortuses and SHIDIrthS ...............oooiiiiiiiiii e re e ee oo 56
MaBIZNANCY ....ooiiiiiiiiiiii it e et e e eevareerereesseeseesssas s s eeensens 57
ChoICe Of SHAIN........cvuiiiiiiiiiiiiiiiiiiiiii e eeeeeeessaeesassessesesssessssssssnnns 57
CONCIUSION ....ooiiiiiiiiiiiiiiieeeiie st eaeeeeeesesesasaeaeessssessnenreeessn 57
REFEIENCES. .. .ouiiiiiiiiiiiiiet ettt e e e e eeeeeeeees s e eeveseeesmemeeses 58



Ei

xiv / CONTENTS

Chapter 2
INBORN ERRORS OF METABOLISM .........ccocvvviiiniiieiiivireannnss reererereneeerrennes 59
By Muriel M. Gluckson
THE GO .. cniiiiiiniiieii ittt et ciete et raeneaetetanassnenesnrtesernsnnsessesssnrnensonsnsensannns 59
IMIUBALION ...iniiiiiiiiii et e et rie e eeeeaneneneteensnsnnsarncnernsasaesnstsnersanserensnssnsnns 59
GENE DOSAZE .....oeiiiiiiiiiieieiiiit et riieies i ecerie st et rrrrertarneenarsarrasrneareanennees 60
Genetic HeterOBeNEitY . ......ouuuiveiiiiiiiciiiiitieie et erierreeaesnsenersriennreniennnes 60
Brrors of Inherttance ... ....ocovniiiiiiiiii et eecian v e et e e s nes 60
Disorders. of Amino Acid MetaboliSm .............ccoveviiiiiiiiiviiiiiiie e e aens 63
Disorders of Aromatic Amino Acids.........cccouveviviviiriinernrineeeeneenennns vee. 63
Disorders of Branched-Chain Amino AcCids........cc.coevviiiviiiiiiiiivniniinnns e 65
Additional Disorders of Amino Acid Metabolism .. 65
Disorders of AmMino Acid TTANSPOTt..........cuueirnirrirnreiiriiieieeeineeriernernerrnersnss .. 65
Disorders of Plasma Proteins..........c.c..uceiuirerineeiunesinnreinneeerneeetsissrsersesseseneessnns 69
Alpha-1-Antitrypsin (Protease Inhibitor PI System) ............................ crrreseersens 69
Disorders of Carbohydrate Metabolism v 69
Galactosemia ....... rereerrresesnrenrranaas 69
The Glycogen Storage Dnseases........................., ...................................... .. 70
Disorders of Lysosomal ERzymes..... .......cccocveveeiivriinennnrveninnriinieereereeereesssssenee, . 10
Sphingolipidoses (Cerebral Lipidoses) ........c.c.covuvrvvivennnerreenneeninn eeeneeieenrene 70
Lysosomal Disorders of Carbohydrate Metabolism
(The MucopolysaccharidoSes) .............c.couivmneieeeeeeeeeeeeeeeeeeeereeeeeaeaeaees 74
CYSHC FIBIOSIS ..vvuuuieiirniiiiiiieeeiriaiee e ceieeeevareeeereemneeeesenneeseersaaessennsensersnnssanses 75
Disorders of Hormone Biosynthesis...............cveeeiiiiiiiiimminieeierereeeeeeieneeeeresessans 78
HYPothyroldism. ...cc.ovuniiniiiiiiiiiiiiiieieiieeeeene st eneeeeeeenesns feserarsansncocanes - 78
Adrenogenital Syndromes................c.ccocooveiiieiiiiieeninnnne. e ettreeeerranerererene 80
References........ccccevvivnveiiiiieeiiivenerineevenneene. e reraettenearerratrratertaetertrnenaeaerernrrares 80
Chapter 3
PRENATAL DIAGNOSIS ......ooiviiiiiiiiiiee i 4eeteenrearnertraetnretrarrararncesseires 82
By Muriel Gluckson and lan H. Porter E—
HISIOTY . iiviitiieereieee e e e e s e test s eeeseeaesenenessasans SIS 82
Amniocentesis ; y ' 82
Time................ Teeresirnreenenarans eeeetitteatettareetarerneraenransten 82
SLEPS ...ttt st an 82
RUSKS Louutiriiiniiiiiiiiie ittt e eet e eeaeaeesaee s e sesnanneenseneaeseennaessennassennnnns 83
ACCUTBCY .eeuuiiirieneeeeisreneeretnneeeemssnsensesnnesnsssssssssessnsnsssnnnnsstossnsessensssseesssnnnns 83
Failure..............ooeenaiien 83
Fetal Visualization.................ccoevvuvveenneeennnn.. . 84
Indications for Prenatal Diagnosis 84
Chromosomal Abnormalities 84
X-Linked Disorders ...........ccccvvvvvniennenncenniinns . 85
Inborn Errors of Metabolism 85
Hemoglobinopathies ............coccooiiie e e et e e s eeeeaaeenaeaas 86
HeteroZygote DeteCtion ... ......ouviiuiiiiin it eeteeereeteneeeneesesesenneasennesen 88
Neural Tube DefeCtS.....ccuuuuniiiiiiiiiiiiiceee ettt e eereseeeerenasesseesesssssnnns 88
Genetic CounseliNg ........c..uuuiiiiiiiiiieiiiiiiiiee et eeeeeeeee e reeeeseaeeersananns 89
CONCIISION ....viiiiiiii ettt e e e e e e e e tessseeaeseesssnensennnns 90
REEIENCES. .......oitiiiiiiiiiiiiiiiiie et ee e e e e e e e e rreaeeessesssnennens 90
Section 2
CLINICAL NUTRITION......cooootiiiiiiiiiiiiteeeeeeeeeeeee e e et 91
Chapter 4
CLINlCAL NUTRITION ................................................................................. 93



CONTENTS / xv

Attributes of an *“Adequate” Diet . 93
Nutrition Assessment ; 97
VitAMINS covvveririieriineraccassticnitottnriascrsensantensvanes 105
MiINErals......cccocveviiuecmerininieriocsiesaesasincacscnees 114
Evaluation of Llplds in Hyperlipoproteinemias.. 124
Provision of Nutrition 127
Summary......cccooeeiiiinninnnnn eereerreseetantrernrserraeesatsaearaaes eerersere et anaas 131
REFETENCES .. ..ieiiereeererreeererncenrssseestnssanyesorssessstsssnssosssertertssrsssssarsnesnsassnnnees . 131
Section 3
NEGPLASTIC DISEASES ......oiiiiiitiiiiiiiineritetieetesnsusecriiesiseeiettninrssitaserssrmressaiesss 135
Chapter 5 , ] _
NEOPLASTIC DISEASES .....coiiiiiiiiiciiiiiciniiiiniiceinenenaees Feerereriernesresieesasaaneis 137
By John Horton and Stephen Hillinger : .
INErOQUCHION ... eieiiiteieeeeereien i reateseaseratasensarrasassncnennensesosssosanssssssessacsntsnss 137
Diagnostic Methods . . 138
CYLOIORY 1 evvnvvernniuenseeenaireruersienosiareassseseessesassensensssssnssssssstessesessssnsorsorsssssnsas 138
Histologic DIagnosis .........c.cceeivmivimmuminiieiiiiiiiiiieieeeiretranretiirieecnaieiasasasnasansee 140
Radiographic Methods..............cccciiiiiiienieeiadieninineinnae. .. 141
Biochemical Diagnosis.........c..ovcvviiirieniircnnncriencnenennene einreenes . 143
TUMOT MATKETS ..oeninrnininieiieeie i eteiieeeeteetaeeeaneseesneareasacasasnsesnsnsnasssnnesnsann 143
Steroid Hormone RECEPLOLS ........o..cuenireneeeniieinreeerenneivneresecanssrnsnisorssnnsrssssssnores 148
Rationale.........coeiveiueriiireeeiiroieniineiiereeereseresssecsesssssassnsanssrsissaes ceireneabanseses 148
Methods Of ASSAY.....ccciivvueiiiiiviiituiiiiiiiiiiitiseniteesiniiesnisessrsesanssesnnsorsennseens 148
Diagnosis in Specific Organ Sites ........ 151
LAVET corieeieiirriiiinrancienenrrncransans 151
BONE......ccvuiiiiisiiiieieeceenieienannns ereeeeneerenerenenn 152
THOTACIC CAVILY....evuiiniriiiriieieieitiecrniereeerenesiarassroerarssnsssoseassasssesnassesssssanss 152
Brain and Meninges 152
Lymph NOES ...coviiininiiiiiiiiiierieiieriiriiertir s erireccssesesarssssrssncenisssassssanenss 153
Genitourinary Tract ............ccoceuvinenn reereeennrearasneresasasesresienarnns 153
Work-Up and Staging of Cancer..........c.cceeevrienncereneccrenncencnnaeneonns 153
LUNG CaCET ... ieniviiiiiriiieiiiiiisintiniiniressicssscstonesaestnssnsssosessossssssnsss eeseened eeses 154
Breast Cancer .........cc..ccicevininenninns 154
Gastrointestinal Cancer .................. 157
Gynecologic Cancer................. eedereteetesaneereestnerennectestnestenenensaransesiansnasnss eses 159
Genitourinary and Male Reproductive Cancers ........................................... - 164 .
Head and Neck Cancer ..........ccooeciiiidinnnnnnens ebeseteeieseiesaiesieneseernasisestaaesnes . 167
Malignant Lymphomas ................. eieencecreressannass eeeeesaerteainresesattnestasnsasretsrasasise 170
Lymph Node BiopSY .....c.cccvuiieniivniirinerneriieeensersneeens erneresennneeen vevereens ceeeraneas 171
Staging Procedures..........c.c.ceivuennnn.
Laboratory Studies..................... :
Radiologic Studies ‘
Supplementary Radiographic Studjes .......
Radionuclide Studies......... erenresnssrianeees
Invasive Staging Procedures..
Staging Laparotomy ....................... SR
Chronic Myelogenous Leukemia.......... esessseeseersesisnnesssassenesrenans

Peripheral Blood and Bone Marrow Examination
Leukocyte Alkaline Phosphatase

Chronic Lymphocyuc Leukemm
Peripheral Blood Examination
Bone Marrow Evaluation ...........ccccuveivuiiiiiiieciernirereesucricescnsecraresnssrecasns
Immune ASSOCIAtIONS .......o.cviiiniiiuicieniinniiriciiinrireciemeareocessernessnnerenncernssenners



xvi / CONTENTS

Differentiation of Chronic Lymphocytic Leukemia from Other

Lymphoproliferative Disorders....................c..o...... ettt 180
Multiple Myeloma.............uvviiiiiiiiiiiiriiricc e 181
‘Tumors of the Central Nervous System..............oeoveveueeeeeeeeeiniseeeeeieeeo 181
Malignant Tumors of Bone and Cartilage................cccoeeevuvevveeeeesoeeeoosoo 183
Skin Cancer and Melanoma..............oiiiiiiiiiiiiiiiiieceeeeee e 184
Pediatric Malignancies...............cooouvmiiiiieiiiiic oo 185
RefErences..........oouiiiiiiiiiiiiiie e e 186
Section 4

GASTROINTESTINAL DISEASES ..........cc.ccococovivoiiviriiiiiinsnsesesoooo 187
Chapter 6
DISORDERS OF THE ESOPHAGUS...........c.oooiuimiiamemia 189
By Walter L. Trudeau
Symptoms of Esophageal Disease............................... et et re e enrreanaans 189
Dysphagia ............coooooiiiiiiii e 189
Heartburn...........ii e 189
Odynophagia...............oouiuuiiiiieeineieeeee e 189
Spontaneous Esophageal Pain (Esophageal Colic).............ooeevmmveneirvomoeo 190
Testing Esophageal FUnction................coocoevovveveoer 190
Diagnostic Approach to Esophageal Disease..............c........................o.. 191
Dysphagia and Odynophagia................cccooouremeeeeneres o 191
Heartburn (Gastroesophageal Refux)................ooveeevvo 191
Achalasia .............ccooiiiiiiiiieeeeeeee e 192
Symptomatic Diffuse Esophageal Spasm................ccooovvroo 192
Seleroderma...........coooiviiiiiiiiie e 192
Chapter 7
PEPTIC ULCER DISEASE ..........ccooovvvivoiii ettt er e e areartbraennes 193
By Walter L. Trudeau and James A. Halsted
GastriC SECTEHtON. ........ouomeuiiiiiicitceceete e 193
Stimulants of ACid SECTEUON.............ccoovrrurviriieeienorsooosooe 194
Gastric ARBIYSIS.. .......ouiviiiiiieeieeeee oo 195
Techniques of Gzstric ARALYSIS............oocovuiviveieeueeesoosoeoe 196
Interpretation of Gastric Secretory Testing ........c.ecooeveeeiveeeeeerennieneeo 197
Tests for Gastric REteNtion .............c.ovewevrvieeeemeeeeosooooii o 200
Other Serum and Gastric Tests Relevant to Ulcer Disease............coeevvvnennnnnnn, 201
The Roles of Radiology and Endoscopy in Upper Gastrointestinal Disease............ 201
Symptoms Afteér Gastric SUTBETY ..ottt 202
REEIENCES. ...t 202
Chapter 8 .
GASTROINTESTINAL BLEEDING AND NEOPLASIA.........ccovvevvevveneeninii, 203
By Charles H. Halsted and Lucien R. Jacobs
General APProach ..............ouueeoveceeeiueneenianeeoesee oo 203
Diagnostic Tests to Establish the Etiology of Upper Gastrointestinal
and Small Intestinal Bleeding............oououvienmenmeiiiiieteee oo 204
PANENAOSCOPY ....ovvooeoveceiiis oo 204
. Upper Gastrointestinal Barium X-RaY..oooiiiiiiiinceeeeeeeeeeee 205
. Superior or Selective Mesenteric Arteriography ..................oocoovivemiinea 205
- Esoteric Tests............................... e e 205
Diagnosis of Bleeding from the COlON ... e 206
Gastrointestinal Neoplasia.......... e 206

ESOPhageal CanCer.............coovvueomiiicciecerei oo T 206



CONTENTS /

Clinical PrESENtAtiON ........corrimrmrseeereemmnmsssarssas sttt 207
DHAGIOSIS ..voevsveveseseeesesnsss e s e s s s 207
GASLEIC CANMCET «eeeinrvveeeenreneesinsaresiaesssais s e e e s s s s st e 207
CLNICAl FEALUTES ...vvriiieveeeieierenrnireeeernreanrs s st sttt 207
IDHARNOSIS ... .vevvereseescmesssssessaseen et mas e s es e b 207
Primary Tumors of the Small TLESHIME «oeeeneevrerreneeneeraiennsenarerasansrenseasssnnnasnnasses 208
ClNICal PRESEMTAtION .....veeiirreerairerresarrasisresessemsssninsssss s s anassasn et eseees 208
DHARNMOSES «..vevveeveeesenersnessensesssessars st es e st 208
CArcinOid TUMOTS .....eeervvreeeemreererirreeeseaiesarsrses s s s sa s e s et 208
COlOTECtAl CANCET ....eeeeeerierrerieeiinrereeesssiiiaas s e b s s bttt sttt reens 209
CHNICAl PreSENTAtION ....vvvvveerremursisrerarreeerttintarrasassssesaisastisssrser st areereeees - 209
DHAGMOSES +..vveveenreneesreesesssaseeeein e s be st 209
" SCreeming TESS ....ovvvieueirretesassesirersnis s st RS 210
PrOCLOSIZMOIAOSCOPY - -vveeirreisrrenssressssarressa s ettt s s n st s 210
T LT RS SRALLLLILLLLLLLEL L 210
COLOMOSCOPY «v.cvvversesnseersersnsenssasseesssesnsanrs et as s e s s s s bt s iS00t 210
COLOMIC CYLOIORY 1 evvversereerermarresssrssineeensenarss e st st ae e st b . 210 .
MUuCOSal BIOPSY .eevvevrernieieriesreereeetimmiiiinnessesennnannss e erevesarseraseasenesssensenen .. 210
BIOIOZIC MATKETS «...veeiniiirrriniieeriseeetisairs st a ettt e 211
RETEIEIICES. . .eerreereeensnasaneesesresaesssesas b aasessestotntnnnnarrass o ssessentnnstsnsnusnaasasiseses 211
Chapter 9
DIARRHEA SYNDROMES .....ooiiiiiiiiiiiiiinimnssiiteisnensssssesss st 212
By Charles H. Halsted
Normal and Abnormal PhySiolOgY -......ccoouriereniiiiiiniiiinnieiiriin. eerererananeas 212
FIUid MOVEIMENT ...\ eevvveneeerevenneeeierrinessarsnsssemiisenaasnassseststanisitssaumesstsniosens 212
o C1 11 2R TR OO PP PP P T T ST LA 213
Physiologic Classification of Diarrheas ...........coccoooriiiniiiis 213
OSMOLIC DHAITREAS ... ceiiiriieieieiiii e s nri i s ittt 213
Secretory DIAITHEas ... ...oeeiiiiimririieri i 214
Diarrhea Due to Altered Intestinal Motility .....ccoooiiiiiiiinniicaee 215
Inflammatory Bowel DiSEase ........oooireriiiiiiimmmiiiiiesiin s 216
Diagnosis of Diarrheal SYndromes...........cooimmiiiirirmcriiiirstenne 219
RETET@IICES ..o v eeeueemeeuserneesuaecuaenetessaataranaaasrae tasensaarresaastrasttustastaeattontsesiessns 223
Chapter 10
INTESTINAL MALABSORPTION ..o eeterereenienns 225
By Charles H. Halsted
Physiology of Digestion and AbSOIPLON ......ccoiiiiiiiiiii e 225
Digestion of Dietary Fal.......ccoooiirimeereiiiiiiiiine e 226
Protein Digestion and AbSOTPON........cooiiiiiiiiiiiiniiii e 226
Carbohydrate Digestion and Absorption..........ccccociiiieeeeens et rererrna e neaan 227
Clinical Manifestations of Intestinal Malabsorption................. e e raaaeaenes 229
“ShOrt-Gut SYNAFOMES” ... ..uueeierieiiiiimiiiae s eieen ettt ce et ar st 229
Bacterial Overgrowth SYNATOMES . ... .c.evrriiirmmiiiiiniriiicr e sseenes 231
Celiac and Tropical SPrue .........uiiiiiieiiiiiiricriir et 232
Laboratory Tests in the Diagnosis of Intestinal Malabsorption ...............ccccenens 232
Tests that Demonstrate MalnULrtioN.........cocveieeeeeerviereeeeressimrerseessarnneseeseras 232
General Tests of Intestinal AbSOFPION.....c.ooeiiiviiiiiiiiri 234
RO T EIICES . .+ vvavnreseeenenenneeseenetasscsanasasnsaseessatastsnnrastssntnsssnarascotssasnessnnssannrnasss 237

Chapter 11

DISORDERS OF THE PANCREAS ..ottt ncearas st sse s neaens 238
By Charles H. Halsted
PANCTEAIEIS ..o eneeseneeeeeeeeiteeesaeseeeanssesssssasanssssssasnesnsssnssnsnesssrossescaenreniosayarne - 238
ACUEE PaANCIEALITIS....uvneeeeniisiriireeesereensrsassessessesnsrossestonsrsarorsetossesstsstsnsasoranss 238
CRronic PanCreatitiS .. ..ccuvrviniiiieiiaeereeerereeeiereirerrnearessrionsnsesssesessoaticssarasase 240
Pancreatic INSUMICIENCY .......ouiivniiiiiiiiie et aa s 240
Cancer Of the PanmCreas ... .ovvuiveiiiieiieriieieeicneiciteiriairestenmensetesesmorsaretsacassarsnsnans 241
R O IICES . .. et euteeenen e ineeessnerassesaensnrasssasassactssnsassasnsanresssenassstsestosesaannsnnns 243

xvii



