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Preface

‘This Manual has been prepared and edited by an mnterde
partmental commuttee of the faculty for the use of students
house officers and staff of the Univerity of North Carolina
School of Medicme and the North Carolina Memonal Hospt
tal It reflects a general philosophy of patient care and describes
the most mmportant aspects of mterviewing and physical ex
amnation and the prncipal laboratory procedures utilized

The first rumeographed version to which members of the
faculty contributed was compiled by 2 of us (DRH and KLW)
m 1954 It attempted to satisfy 2 unmet needs (1) the singu
lar paucity of matersal n the textbooks of physical dragnosis
on mteryiewng and history taking probably the most tmpor
tant components of the diagnostic process and (2) the need to
imtegrate certam of
m psycluatry preventive medicme and the behavioral sciences
into the broad stream of contemporary medicine  Both the
over all approach and the particular concepts 1 Appendices
A 15 have been strongly influenced by the v ork of Dr
George Engel of the University of Rochester

Expenence with the first version of the Manual drsclosed
the need to broaden its scope so that 1t would be applicable to
alt clinieal services n addition to medicine and psychiatry It
was also considered desirable to wclude outlines for examma
ton i more specialized areas as well as mformation about
the use of cluucal laboratories and finally there was an obvious
need to pubhish the Manual 1n a pocket sized format The
second version, published privately by the School of Medicine
1n 1957 was prepared by an interdepartmental commuttee but
particularly valuable contributions were made by the late Dr
Deborah Leary i editing Part II Laboratory Exammations
and Procedures and by Dr Nelson k. Ordway now of Yale
University 1n Part I Section 3 Speciat Features of the Eval
uation of Children and Appendix D2 Developmental Ap
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6 FREFACE

prasal of Infants and Young Chuldren as well asin extensive
editonial assistance Dr - Hughes Bryan and Miss Frances
Mackunnon of the School of Public Health Umversity of
North Carohina prepared Appendix D 1 Nutntronal History
Taking and Dr R S Burge of Des Mowes Ia gave permis
ston to use hus chart Climcal Analysis of Transfusion Reactions
Dr Price Heusner Dr Ruchard Peters Dr Janet Fischer Dr
Hanev Smuth Dr William Cromartie Dr § G Palmer Dr
George Penick Dr Thomas Farmer Dr Robert Brashear Dr
Joha Sessions Dr Oscar Sapp, Dr Ernest Craige Dr Norman
Allen as well as many other members of the faculty made
important contsibu sons

The s cond sersion of the Manual was used throughout the
Medical School and the North Carolina Memorial Hosprtal
for 3 years and attracted mnterest i other schools The need
for further revision and the offer of the Year Book Publishers
to pubhsh the Manual have re~ulted m the present edition
from whuch focal yeferences o practices at the Univers ty of
North Carolina have been deleted

It 13 hoped that students house officers and faculty using
the Manual will give the editoral commnitee the benefit of
their comments on both form and content so that fature edr
tions mav be smproved

Chnstopher G Fordham 111 M D
Dawid R Hawks, M D
Loren G Mackanney M D
Luther M Talbert M D
Wamer W Wells MD
Chatrman—herr L White M D
Chapel Hill
Apnit 11960



oo

w

-

Table of Contents

PART I

HISTORY TAKING AND EXAMINATION

InstrUCTION FOR MEDICAL RECORDS

Basic OQuTunE oF HisTorY AND
Prysicar Exasvation

SpeCIAL FEATURFS OF THE EvALUATION
oF CuIbrEN
APPENDICES
A. Tue History
1 An Approach to the Patient
2 The Present Illness
3 The Family History
4 The Socio Lavironmental History
5 The Review of Systems
B Tar Prysicar Examivation

o]

Suraary DIAGKOSES AND
MAaNAGEMENT Prans
D Srecrauzep Areas o History Tanive
ExaMivamion
Nutniional History Taling

o -

Young Children
Neurologie Examination
Orthoped:c Exammnation
Emergency Exanunation

ERLRE

Mental State  Exammation

Developmental Apprausal of Infants and

Evaluation of the Psychotic Patient and the



TABLE OF CONTFNTS

7 Evaluation of the Comatose Stuporous
or Uncooperative Patient

PART II

103

LABORATORY PROCEDURES AND EXAMINATIONS

1
2
3
4
5
6

© o -

HenmatoLocic ProcepURFs

Urine

Gastric AND Duobenar ConteENTS
Stoon

Ceresrospvar FLum

PLeural Pewicawpial Prerioneat ann
Synoviar FLums

Sxin TesTiNG

Microztorocic Examinations anp CorLrcTioNs
Serorotic Tests

CotLecTION OF SPECIMENS FOR VIRUS STUDIES
Uske oF Tue Broop Banw

Use oF TuE Cu~icat CueMISTRY LaRor aTory
Enpocrine ExaviNamioNs

SpPECIMENS FOR CYTOLOGY AND

PATHOLOGY LARORATORIES

Crrevraron Tnie anp Venous Pressure
InpEx

113
137
1.0
156
160

165
167
169
180
182
184
189
195

99

203
215



PART I

History-Taking and
Exammation






1 Instructions for Medical
Records

An mmportant function of a hospital 1s to mamtain on all
patients records that are adequate accurate and easdy uti
hized The case hustory 1s a compendium of all the data on a
patient obtamed by students nurses house officers consultants
and techmcians It 15 not only the prime document which
records the facts and opmions relating to diagnosis and treat
ment of the patients illness 1t 15 also a legal document and
the source of data used for research of many types Discretion
should be used i recordmg mformation which may be embar
rassine to the patient unless its omussion will jeopardize ade
quate patient care The following entries are customanly made

ADMISSION NOTE

At least a | page statement should be made on the patient s
chare shortly after admussion This note meludes
a brief summary of the presenting problem,
the salient hustorical features
the mportant physical findings
the minal impression and
the immediate plan of management

LIRS

COMPLETE HISTORY AND PHYSICAL EXAMINATION

It 15 expected that patients will be seen promptly after
admussion and that the im:tial interviews and physical exarmt
nations will be completed on the day of adrmussion The records
should e completed and ncluded 1 the chart by the morning
after admission to the hospital or 1n the case of an outpatient
or a crtically all hospital patient the day the patient 15 seen
The outhine which follows indicates the form these records

11



12 INSTRUCTIONS FOR MEDICAL RECORDS

hould take ‘The appropriate special section should he con
sulted 1f the patient 15 a child presents an emergency appears
psvchotic or 1s comatose

PROGRESS NOTES

Appropriate notes should be made descnibing progress i
diagnosss any change i the course of the illness or its man
agement and understanding of the patient For cntically 3t
patients notes may be required from hour to hour

OPERATIVE NOTES

Brief notes or mmumnor
performed on the ward shuuld be made promptly A short
description of anv surgacal procedure should be recorded be
fore the patient leaves the op rating room This should include
the nature of the procedure pertnent findings the names of
the op the hesia used P 1 fluids green and
condition of the patient on completion of the procedure A
complete operative note should be dictated promptly by the
surgeon m charge

DISCHARGE SUMMARY

This 15 the responsibilitv of designated house officers on the
vanous services 1t should be dictated promptly i ord r that
the refertng physician may have the benefit of the straces
recommendations for the patent s future care The summary
should mention briefly the sahent ponts of the hustory physical
e

or other p proced course i the hos
pital final diagnose disch and
tions and arrangements for follow up wisits Copres of the
discharge summary are sent to the referring physician the
attending stafl physiclan and nterested consultants Discharge
summaries provide the house officer with a useful cumalative
record of hus clutical experience




2 Basic Outline of History
and Physical Examination

Ths outlne should serve as a gmde for the consistent and
systematic recordmg of mutial data pertaimng to the patient
While the acquisition of historical and physical data should
never follow 2 ngid pattern therr recording and presentation
should be reasonably complete and conform to a comyentional
orderly ar Emph; mn the evals and 1ts re
cordmg will vary with the pauent hus problem and the clmeal
service as well as with the physician and hus proficiency Ad
ditional mformation will often be requred mn the area pn
marily affected and the d¢ tailed sections on hustory taking and
physical exammation as well as the other appendices should be
con ulted for assistance

Abbreviations other than those found in standard texts
should not be used

Organize the patient s hustory before wrnting 1t A better
conception of the history will be gamed and time and writing
will be saved

HISTORY
Introductory Information

Record the patients name age sex ethnic extraction
marital status occupatton place of residence and referring
phystcian  Identify the time and place of examuation and
record the name and rank or status of the examiner Is ths the
patients first visit to this hospital” If he has had previous
adrussions o climuc visits what 15 the number of the present
one? The source of the formation should be stated and an
Appropriate statement made as to its presumed reliability

13



14 HISTORY AND PHYSICAL EXAMINATION

-

Chief Complant

A brief statement 1w his own words 1f possible of what
concerns the patient most and how long he has been 1l

»

Present lliness

When why and how did the patient become 1lI” This
should be a detailed but concise chronological account of
all historical ainformation directly relevant to the onset and
course of the illness The patients concept of his iilness
and what he hopes to gan from his visit should be recorded

[*)

Family History

A FaMILy BaGKOROUND A statement about the patients
parents and other members of his eatly household Ages
of parents state of health past physical and emotional
illnesses and important cvents with patients age at
the time

B Smuncs Number of mothers pregnancies number of
siblings sex state of health 1illnesses or other problems
patients position 10 sibing group

C Marrrat mstory A statement about the patents
spouse and children ncluding ages state of health
1llnesses or other prob and 1

D Tasmar ivcmence of allergy arthriuis bleeding dis
orders cancer diabetes mellitus epilepsy hypertension
Lidney disease mmgrame nervous or mental disorders
peptic ulcer rheumatic fever tuberculosis and other
dominant patterns of illness

Socio environmental History

FS

A SCHOOLING RELIGIOUS ACTIVITY AND MILITARY SERVICE
should be described when pertunent

B OceuPaTioNAl HISTORY Descnibe the patients acuvn
ties both 1 and out of the home including recreational
mterests Note how the patient s work may have played
a part (toxins tensions trauma) i hus sliness and how
his allness may an the future affect us customary

activities
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HISTORY AND PHYSICAL EXAMINATION 15

C LvING ARRANGEMENTS A statement about the physical
and social aspects of the patient s Ivino quarters

D SPECIAL FEATURES RELATED TO THIS ILLNEss Include
a consideration of finances changes m home and work
sexual outlets use of drugs or alcohol and the major
ways of reacting emotonally to this illness

Past Medical History

A GeneraL mrautr anp strencts How does the pa
tient evaluate himself? Would he rate huis expenence
and capacity as average below or above average?

B BrmTH AND EARLY DEVELOPMENT A statement about
burth feedng growth behavior and environment with
emphasis on major events and interpersonal relation
ships dunng the patients early years

C PAST ILLNESSES COMMUNIGABLE OR OTHERWISE Child
hood diseases and sequelae communicable diseases pre
vious hospital adnussions mmmunizations  allergic or
hypersensitivity reactions mncluding drug reactions

D OreraTioNs INJURES ACCIDENTS Grve the date crr
cumstances and nature of surgical procedures A
comment regarding type of anesthesia may be of value
Functional results should be noted

E Drucs mepicatons tabrrs Note any drugs or med:
cations taken regularly or frequently Inquire about tea
coffee soft dnnks alcoho! tobacco and laxatives

Review of Systems

Thus section constitutes a brief review of pertinent symp
toms and signs which may reflect underlying diseases Only
abnormal symptoms signs and pertment normals should be
recorded
A Sxiv mamr was Changes m character consistency
or pigmentation pruntus eruptions hives sores
B Heap Charactenze headaches vertigo syncope trouma
1) E I acuity lenses ph
d.lplopla nflammation
2) Ears—pair discharge deafness tinmtus




14 HISTORY AND PHYSICAL EXAMINATION

Chiet Complaint

A brief statement 1 his own words 1f possible of what
concetns the patient most and how Jong he has been 1l

Present [lness

When why and how did the patient become M1? Thus
should be a detailed but concise chronological account of
all hustorical information directly relevant to the onset and
course of the illness The patients concept of his jllness
and what he hopes to gun from bis visit should be recorded

»

©

Farmly History

A Fauiy BACKGROUND A statement about the patents
parents and other members of his early household Ag.s
of parents state of health past physical and emotional
lnesses and important évents with patents age at
the time

StLivgs Number of mother s pregnancies number of
siblings sex state of health 1llnesses or other problems
pattent s position in sibling group

MarrTal HISTORY A statement about the patients
spouse and children including ages state of health
illnesses or other problems and emotional relationships
Faduuar oornce of allergy arthntis bleeding dis
orders cancer diabetes mellitus epilepsy hypertension
kidney dis ase migrame nervous or mental disorders
peptic ulcer rheumatic fever tuberculosis and other
dorunant patterns of illness

©
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Socto environmental History

&

A SCHOOLING RELIGIOUS ACTIVIIY AND MILTTARY SERVICE
should be descnibed when pertment

L OccupamonaL History  Describe the pauents activs
ties both m and out of the home ncluding recreational
nterests Note how the patient s work may have played
a part (towns tensions trauma) m hus illness and how
hus illness may n the future affect lus customary

actnaties
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C LniNG ARRANGEMENTS A statement about the physical
and soctal aspects of the pattent s Lving quarters
SPECIAL FEATURES RELATED To THIS ILNEss Include
a consideration of finances changes 1 home and work,
sexual outlets use of drugs or alcohol and the major
ways of reacting emotionally to this illness

=]

g

ast Medical History

>

GENERAL HEALTH AND STRENGTH How does the pa
tient evaluate himself? Would he rate his expertence
and capacity as average below or above average?
BIXTH AND EARLY DEVELOPMENT A statement about
birth feeding growth behavior and environment with
emphasis on major events and interpersonal relation
ships dunng the patients early years

PAST ILLNESSES COMMUNICABLE OR oTHERWISE Child
hood diseases and sequelae communicable diseases pre
vious hospital admussions mmumzations allergic or
hypersensitivity reactions mcludmg drug reactions
OrEeraATIONS INJURIES ACCDENTS Gnve the date ar
cumstances and pature of surgical procedures A
comment regarding type of anesthesia may be of value
Functional results should be noted

Drucs MepicaTions HABITS Note any drugs or medi
cations taken regularly or frequently Inquire about tea
coffee soft drinks alcohol tobacco and laxatives

=
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Review of Systems

This section constitutes a brief review of pertment symp-
toms and signs whnch may reflect undertying diseases Only
abnormal symptoms signs and pertment normals should be
recorded
A Skrv mam Nans Changes in character consistency
or pigmentation pruritus eruptions hrves sores
B Heao Charactenze headaches vertigo syncope frauma
1) E 1 acuty lenses
d.lplopxa wflammation
2) Ears—pan discharge deafness tnutus
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HISTORY AND PHYSICAL EXAMINATION

3) N t: disch b smusits
sense of smcll
4) Mouth and throst—status of teeth gums dentures
sores or Jeukoplakia sore throats hoarseness tonsil
lectomy adenoidectomy
Reseratory  Cough hemaptysrs sputum amount and
character use of tobacco or other respiratory mrntants
chest pamn dyspnea cyanosis tuberculosis  asthma
pneumoma dates of all chest x rays
Creuratory Angna symptams of congestive fadure
exertional dyspnea orthopnea edema, arthvthmias pe
nipheral vascular disease blood pressure changes
GASTROINTESTINAL  Appetite hours and habits of eat
g dvsphagis vomiting jaundice bowel habits diar
thea constipation character of stools blood in stools
abdominal pain
Urivary Frequency urgency noctuna dysuria pyuna
hematunia  cohic  hesttancy  dnbbling  incontinence
calculi enuress
RepropucTive  fn the female—Nenarche menstrual
hstory pregnancies abnormal pan vagmnal bleeding or
discharge breasts venereal disesse fngidity or impo
tence Date of last menstrual period and previous
1 pertod In the male-~note espraally libsdu
potentia {capacity for sustained erection and sausfac
tory orgasm) and ferulity
Muscuroskerktar  Deformun s arthnus  fractutes
pamn lrmitation of motion weakness wasting or tremors
Neuroroctc Headaches syncope seizures aphosia
foss of sensation pam ataxia \venknesx or paralysis
1c  Anemsa s al
normal bleeding or bruising  lymphadenopathy
MeraroLIC AND ENDOCRINY  Growth and development
norma) weight and major ﬁu:tua!mns t:mpuaturc n
tolerance sweatng
polyurna vosce change change n hair dmnbuuon or

amount
Psyctiorocic  Childhood b havioral problems  ner

vous breahdowns anxiety depression wntainliy
somma alcoholism psychyexual adjustment and ma

turity



HISTORY AND PHYSICAL ENAMINATION 17

PHYSICAL EXAMINATION

‘This 18 an objective record of the physician s measurements
and observations 1n contrast to the historical record provided
by the patient Record 1 word or more for each major heading
but these may be limuted to abnormal findings and pertnent
normal features Diagrams or charts frequently are helpful m
d b and local

1

N
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&

findmgs
Vital Signs

Temperature pulse rate respiratory rate blood pressure
(mdicate position and arm) Also record height and
weight when possible

Appearance and Behavior

This should be an accurate description of the patient as

an mdividual mcluding the following mnformation

A MentaL state  State of consciousness orientation
mood attitude attention memory

B Lancuace Quality of speech content coherence

C Posture Position 1n bed dress and appearance

D Paysigue C status b
color edema 1f present

E APPARENT SEVERITY AND DURATION OF ILLNESS

F ATTITUDE AND EMOTIONAL STATE m relation to illness
and to the exammer

integument

A Sxin  Compl texture turgor p erup

tions petechiae tumors or nodules
B Naes Color clubbing
C Harr Color texture distnbution

Lymph Nodes

A GeneraL Local or generalized enlargement discrete
or matted mobility tenderness

B Location  Antertor and postenior cervical pre and
post aunicular ocapital supraclavicular avllary ep1
trochlear ihac ingunal femoral
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18 HISTORY AND PHYSICAL EXAMINATION
Head

A. Scate Tendemess scars
B Skvir Configuration depressions or exostoses

()

o

Eyes

A Generat Exophthalmos ocular tension

Lis Prosis hd lag

Screrae  Jaundice hemorrhages

Conjuncrivae  Pallor injection petechiae

Cor~ra Scars ulcerations arcus semfis

Purns Size shape equality reaction to hight and m
d: extra ocular

Visiov  Acuwity wvisual fields by confrontation color

percepuion If glasses are worn, note defect and type

of correction

H Fuxpt Optic dises arteries hemorrhages exudates

Q@ Mmoo

7 Ears
A ExtervaL Tophy, discharge
B InrternaL Canal walls tympanic membranes flud
behind drums
C Auprrory Acuim Bone vs air conduction

Nose

Shape septum congestion discharge polyps patency of
arways sinus tenderness transiilummnation

o

Mouth and Throat

A Generar Breath hygiene

B Lws Color cyanous cheilosis herpes

€ Tezern Number canes dentures

D Mucous MEMBRANES aND GINGIVAER  Pallor ulcera

tion, pigmentation enanthem

E Towcue Color papillary atrophy deviation tremor
ulceration

F PraryNx Tonuls epiglottis palatal movement



HISTORY AND PHYSICAL EXAMINATION 19
Neck

A Generar Mobility meningsmus
B Broop vessers Engorgement of vems carotid pulsa
tions abnormal pulsations scars

C Tuyrom Swe nodules bruit
D Tracrea Position tracheal tug
Breasts

Symmetry masses scars nipples secretion pigmentation
tenderness
Chest and lungs

A IvspecTion Shape symmetry contour of rib cage
antertor posterior diameter expansion (note quahty of

expansion)
B Parration Tacule fremitus
C Po R descent of t sup

raclavicular spaces
D AuscuLraTion Breath sounds prolongation of expira
tion rales thonchi post tussve rales {rction rub

Heart

A InspecTioN Pulsations apical umpulse precordial
bulge

B Pareation Confirm position of apical impulse thrlls
sounds

C Prrcussion  Map out heart size and other densities

D Avscurratioy Rate thythm sounds gallop thythm
murmurs friction rubs

Abdomen

A InspecTION Shape scars vemns perstalsis

B Pareation Liver spleen kidneys colon bladder
aterus tendemess rtebound tendemess and referred
rebound tenderness costovertebral angle tend mess
tone (spasm mvoluntary guarding ngidity) masses
hermas

C Pereusston  Laver spleen and bladder shifung dul
ness flmd wave tympany size and shape of masses
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HISTORY AND PHYSICAL ENAMINATION

D Auscurramon Perstalsis gastric succussion splash
E Orxuzr SIGNS OF PERITONEAL IRRITATION Obturation
psoas spasm

Gemitalig

A Mare Distribution and amount of pubic hair fore
skin (arcumeised®) adhesions penule scars iflam
mation discharge urethral stncture testes and epr
didymes size masses descent vancocele hydrocele

B Temate Distnibution and amount of pubic hair ex
termal genitalia size of chitors, glands urethra n
trotus  pelvic rel: fl dsch
vagina cervix, uterus adnexa

Anus and Rectum

Sphuncter tone hemorrhoids prolapse fissure fistula
prostate masses presence or absence of blood on exaru
ning finger

Extremities

A. Urrer  Color of palms moisture jomnt swelling mn
f { fractures imi
tation of function nodules

B Lower [quality of leg lengths mobihty swellng
mfammation deformity of jomnts fractures measure
arcumferenceand length of extremities when indicated

Penphera! Vessels

Palpate and describe major vessels and desenbe amphitude
character and equality of pulsations (note particularly
postenor uibtal and dorsalis pedis artertes) color and
temperature of feet edema samcore vems venous en
gorgement abnormal vascular patterns thnfls bruit

Back and Spine

Posture mobility curvature tendemess root pain men
ingismus pilonidal sinug
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20 Nervous System

A Cranun NErves Bref sunvey numencally unless
performung a detailed formal neurologic exammation
1n which case consult Appendix D 3

B Moror system Muscle !onc, strength wasting con
tracture faseiculat power
spasticity clonus

C Rrrexes  Deep tendon reflexes superfical and

plantar reflexes abnormal signs (Babinshs Hoffman
Chvostek Trousseau etc }

D SensamioN Touch pun vibration jomt position
Romberg s sign

CoorniNaTION Stance ataxic spastic or festinant gait

AvutoNoMIC NERVOUS sYSTEM Sweating flushing

blanching

-

PRELIMINARY LABORATORY STUDIES

The intial hematologic studses urmalysis stool examination
for occult blood and emergency studies bearing on the zmtial
working diagnoses and management should be recorded

SUMMARY OF POSITIVE FINDINGS AND FORMULATION

Ttus should consust of a bref paragraph mn which significant
historical and objective features are discussed together with
a statement about the patient s personality and his reaction to
the situation (See Appendix C )

WORKING DIAGNOSES

Duagnoses are tentative and based on the history physical
pertinent prek I§ studres and any
other information which may affect the patient

PLAN OF INVESTIGATION AND TREATMENT

Plans for the further study and management of the patient s
problems should be outlined 1n order of decreasing importance
Unusual procedures should be justified briefly (See Appendix
c)
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D Avuscurramion Peristalsis gastrie succussion splash
E OTHER SIGNS OF FERITONEAL IRRITATION  Obturation
psoas spasm

Genitalia

A Mare Distnbution and amount of pubic haw fore
skin (circumeised?) adhesions penule scars nflam
mation discharge urethral stricture testes and epr
didymes size masses descent ‘varcocele hydracele
Feuare Dustnbution and amount of pubic hair ex
temnal genitalia size of cluons glands urc(hm m
troitus  pelvic rel
vagina, cervix, uterus adnexa

w

Anvs and Rectum

Sphincter tone hemorrhods prolapse fissure fistula
prostate Mmasses presence or absence of blood on exams
nng finger

Extremities

A U»zn Color o( palms mosture jount swellmg n
fractures it limu

tation of function nodules
B Lower Equality of leg lengths mobility swelling
mﬂammauun deformuty of jomts fractures measure
ar d length of when indicated

Penpheral Vessels

Palpate and describe major vessels and describe amplitude
character and equality of pulsations (note particularly
postertor ubal and dorsalis pedis artenes) color and
temperature of feet edema vancose vemns venous en
gorgement abnormal vascular patterns thrills brust

Back and Spine

Pesture mobility cunature tendemess root pain men
ingismaus pifomidal smus
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3 Special Features of the
Evaluation of Children

INTRODUCTION

The evaluatton of children 15 distinctive m that—

The tustory 15 obtaned second hand

Parental concem mtroduces buas to medical information
bemg sought,

Due to the childs complete dependence the doctor must
understand and enlist cooperation of the parents

‘The veloaity of certain disease processes 1s vanable depend

1ng on such factors as the reslience of youth the status of
immumity the resene function of organ systems past ex

perience etc

There 1s increased emphasts put on early recogmiion anticy

pation, and prevention of disease

A search 1s made for factors affecting optimal emotional

neurologic, and physical growth and development

[EN T R

o W

THE PEDIATRIC HISTORY

Actually the emphays and detal of the mual pediatne
history sary greatly with the presenung preblem se (1)
emergency hosputal admusion /2) elective h ssptal adnussion
(3) outpatient duagnosuc work up or 4; well baby super
vision Certam situations require exhaustnve inquiry at the ume
of the mual visit (especally when the informant may be
absent later on) 1n others an adequate hust ry 1s ¢ hrained only
after reprated contact Thr history must be regarded as a
flexible dynamic aid 1n the management of the patsent The
doctor must adapt to the stuauon keeping 2 basic goals 1n
mmd (1) establish a sound working relationship with parents
and child {2) ass'mble the mformation pertinent to meeting
the n eds of the child

22
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To achieve these basic goals m the wide gamut of problems
that occur i pedhatnics the doctor must be tactful perceptive
and above all an attentive hstener Often mmportant nfor
mation pasticularly n emotional problems can be uncovered
most easity when the child 1s being entertamed outside Thus
the informant 1s not distracted or reluctant to discuss the
problem fully Tactful mquiry mto the farmily’s phalosophy and
practices regarding the patient s feeding todleting disciplimng
and sleeping may reveal the crux of the problem to both
doctor and parents

The record of the present illness 1s composed after all
available information has been considered to depict logically
concisely and chronologically a picture of the disease process
The concludmg paragraph should give a summary of nforma
uon pertment to a consideration of the differential diagnosis
The hlstonan musl decide whether mformation of borderline

ly to the of the pa
tents problem m be included 1n the present illness or not
(and therefore relegated to the past hustory)

Additions to or correction of the record of the present illness
are frequently necessary and should be made exther as progress
notes or amendments to the onignal history m the form of
dated and siomed margmnal notes

The recorded hustory 18 modified from the Basic Outline
the followng resperts

1 Chief Complamt ond Present Hiness

In the case of sick children there 12 no deviation from the
usual form Vel children frequently have no Present
Tiness  Usually one nclodes an mtial paragraph ind:
cating the stated reason for the visit and noting any qu ries
raised by the mformant The actual cause for concern may
not be immedsately apparent to exther the wterviewer or
the wformant

2 Farmily History

from 1 hustory
\ Mznicar
1} Parents—age and health
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2) Record of mothers pregnancies names ages and
health of sibhings

3) Familtal diseases as histed on prge 40 and congertal
anomalies muscular dystrophies deaths 1 early
infancy The family tree approach 1s preferable
when exhaustii ¢ inquiry 1s sndicated

B THE FAMILY UNIT

Q

1) Members of pahents household note ethme and
cultural extraction If home 15 broken what is rela
tion to it of absent members®

2) Changes wn family structure {eg new additions
deaths) as related to age and adjustment of patient

3) Changes wn duellfing place as related to age and
adjustment of patent

4) Patterns of famdy hrimg—~rehgion disciplne amuse
ments use of icohol et

5) Nature of wnterpersonal relationships—telation of
parents to each other atntude of parents to child
atutude of child to parents

S0CIO-ENVIRONMENTAL STATUS

1) Description of . ber of rooras
toilet sleepmg facilities screens

2} Description of net hborhood

3) Financral situation
a) Occupation of father—type of work salary stead
mess of meome
b) Occupation of mother—if working who looks
after the farily
c) Other sources of come medical msurance
d) Others supported by thus famly

4) Sources of milk and water

3 Post History {includes Review of Systems)

A chronological statement of normal and abnormal de
velopment prophylactic measures and dlaesses organized
according to the following plan 1 such detart as 15 ap
propriate to the age of the chuld

A Pre~avar How did mother feel dunng pregnancy

opumistic and actne or discouraged and weak? When
s prenatal medical supervision begun® General state
of maternal health—diet weight gain blood type {in
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cluding Rh) and serology anerua medication Com
plications {give approumate dates) (1) emests and
dehydration {2) illnesses and nfections (3) srradiation
(4) vaginal bleeding (5) operations—anesthesia (6)
mjuries—shack (7 edema hyp
(8) premature labor
Bwrr Place duration of gestation type of dehwery
duration of labor birth weight immediate complica
tions (apnea cyanosis hemorrhage obsious myury)
Neowarar Weight loss early weight gam circumcision
complications {jaundice pallor cyanosts hemorrhage
rash convulsions infection diarrhea vomtine fever)
Feeping  Early adjustment breast or bottle—reasons
for early change type and amount of formula vitammns
and other supplements solids weaning Present diet
GROWTH AND DEVELOPMENT Gam in weight and hetcht
age m months when baby smiled responsively rolled
from supine to prone sat unsupported pulled sclf to
standing posttion said 3 words walked unaided achieved
diumal and noctumal sphincter control handing of
toilet tramning by parents adequacy of present speech
development m relation to other children present grade
m school (1f behind for age why?) signs of adolescence
PROPHYLAXIS AND SKIN TESTS Time {age) of imtal
immunizations and boosters diphtheria pertussis tet
anus smallpos poliomyehtis typhoid fever wnfluenza
other Dates of and reasons for gamma globulin anti
tetanus serum Dates and results of tuberculin and other
skin tests Reactions to any of these?
ILLNESSES
1) Childhood diseases and sequelae—chickenpox Ger
man measles measles scarlet fever and other strep
tococcoses exanthem subitum mumps whoopig
cough
) Other communicable diseases —mncluding impengo
menngitis encephalttis infectrons of eyes ears nose
and throat, cervical ademtis Croup pneumonia
gastroenteritis  diarrhea 1ntestinal Pparasites fever
glandular enlargement jaundice inquire specifically
concerning growing pams rheumatic fever nephrtis
urnary tract infections
3) Accdents posomngs operatrons
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4) Allergies drug reactions—what drugs has the child
recerved”

H PersoNALITY AND Bruavior  General statement eating
habuts sleeping habits behaviar at home and with other
children adjustment at school Crymng thumb-sucking
enuresis and encopresis nail biung tantrums jealousies
Review oF systeats  See Pages 15 and 16 and Ap
pendix A5 page 43

~—

PHYSICAL EXAMINATION OF CHILDREN

Cooperation by a young child during physical examimnation
though not always possible 1s usually obtamned by gentleness
and understanding One should carry out the least disturbing

feature: }} of the of the chest
—first (frequently mth the chuld o the mothers lap) and
resenne the most unp such as

of the throat and ears and most measurements for last Bren
nemanns Practice of Pediatrics Volume I Chapter 19 1s
recommended as a ref rence

The general form of the Physical E 1
followed Certan features deserve special comment

1 Measurements

In addion to wital signs record weight crown heel length
(under 6 years) height (6 years and over) greatest head ar
cumference (under 3 years}, thorax circumference at saphoid
and crown rump length (under 6 months) Indicate percentile
for each measurement mnclude appropriate ones on special
peduatric growth chart

2 Appearance and Behavior

In the case of well mnfants and young children this mcludes a
quag objective developmental appraisal {See Appendix D 2)
In newborns describe  position of comfort The appearance
and activity of infants should be observed while they are com
pletely naked

3 Heod

In infants describe appearance (shape relatne size) cranio-
tabes bossing fontanels (swze tension) sutures In mewborns
desenbe molding caput succedaneum  cephalhematoma
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4 Chest

Note costochondral junctions

5 Genitaha

Male infants palpate for thickened spermatic cord contauung
pentoneumn (herma) Female mfants look for filmy posterior
synechia of labia minora

6 Anus and Rectum

Digital examination 1s done only on special indication

7 Extremities

Palpate simultaneously radial and femoral arteries 1 young
mfants check for symmetrical abduction of flexed hips



APPENDIX A

The History

APPENDIX A}
An Approach to the Patent

Health and disease may be regarded as 2 phases of the hfe
long process of adaptanon When a patient consults a phy
sicran unless 1t be for a routine examnation 1t 13 because he
has p d or fears some disturb 1 his well beng and
1t 1s the task of the physician to determne msofar as possible
the nature of this imbalance and to help the patient m achiey
1ng hus best level of adjustment Imphait 1n this approach 15
the concept that the mdnidual functions at many levels of
adaptation which are mutually interdependent and that he
may or may not be aware of the primary level of decompensa
tion This may be at the enzymatic cellular organ humoral
neurologic psychologic or social levels A disturbance at one
level influences adjustments at other levels and necessitates
some evaluztion of the adaptive processes unlized by the pa
tient at 21l levels Considered n more humanistic terms 3t 15
the doctor s function to understand to alleviate suffenng and
to help restore function and where possible to prevent illness
and improve health standards

‘The achievement of these goals depends primanly on the
ph n s ability to und d and the physiian
patient hip to the of the pauent
This relanonship 18 imtiated during therr fist meeting and
ronsists of the 1ntervew and the physical exammnation At one
ume the interview was regarded merely as an opportunity for
fact finding and the physician tended to conduct 1t 1n a stereo
typed question and answer fashion but the compleuty of the
human organism makes 1t inpossible to cover all the important

28
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areas by this technique Moreover the patient usually has hittle
understanding of the real basis for lus symptoms and dufi
culties and m addiion much of the physician s mformaton
15 derived from the manner in which the patient presents him
self and tells hus story

VWhen a patient mutially meets a physician or enters the
hospstal he 1s anxious puzzled and wonders what 1s to happen
to him and hus personal affarrs Some patients have procrasti
prated for weels or months before consultmg a physician
others have developed anmwiety and terror in response fo
miumal stumuli Whatever 1ts sources the anxiety 1s usually
accompanied by the wish to be helped by some powerful
authontanan figure by feelings of gult and by a resurgence
of old and frequently childish attitudes These and many
other feelngs and attitudes interfere with the patients ca
paaty to tell hus story m a calm logical coherent fashion The
amtial goal of the interview therefore 15 to establish an appro
priate relationship with the panent—to develop rapport —
so that the patient and physician may communrcate effectively
It 15 necessary for the physician to realize that he 1s both a
participant and an observer and the manner m which the
interview proceeds therefore will be not only a function of
the panent and his problems but also 2 function of the phy
sician and hus attitudes

It 15 of prime importance that the doctor have an attitude
which generates confidence and understanding He should
convey to the patient the impression that he has ample time
and that he 1s interested i him as an individual and not just as
another case or disease However rushed the physician may
be time will be saved in the long run if the patent feels that
the physician 15 unhurried Important symptoms fears and
problems frequently are revealed by the patient only when he
feels that the physician has time to listen So far as possible
the mterview should be conductcd mn complete privacy and
under the an available
Patsents m wards or semuprivate hospital beds should be taken
to a private examiung reom for the interview whenever posst
ble Taking of notes in the presence of the patient 15 to be
avorded if possible 1f necessary to the examumer 1t 15 helpful
to dscuss 1t with the patient and then make the recording of
notes as unobtrusive as possible
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The second purpose of the imnterview s the appraisal of the
pattent and hus problems This 1s based imitially on the medical
history which 1n essence 1s a brief biography of the patients
Iife and 15 the major source of mformation leading to the
dragnosis of the disease understanding of the person and the
treatment of the patient and his illness The accuracy of diag
nosis frequently depends upon the quality of the history and
the competence with which the mterview 1s conducted These
m tum are a function of the physician s knowledge of disease
and human behavior and of his skill m ehiciting information
from the patient

After the opening amenities and with the patient as com
fortable as possible 1t 13 approprate to begin the interview by
such questions as  What brngs you to the hospatal®  What
seems to be the trouble> or How may we help you? It
usually 15 wise to avord negative approaches such as  What 1s
wrong with you? or What s the matter with you® because
of the ertical alarmung or moralzing connotations From the
patients viewpomt the telling of his Lfe story 1s an imntense
personal experience which may be filled with anxiety wnd gudt
or relief and pleasure It 1s important therefore to allow the
patient to tell his story with as few interruptions as possible
Some patients may however require more shillful gmdance
and questioning

The physician should be alert not only to the actual con
tent of what the patient says but also to the manner of presen
tation and the behavior and appearance of the patient at the
ume Often relattonships are revealed by the order wn which
the patient presents matenal The fact that 1 topic leads to
another suegests that there 1 some connectton between them
even though the patient 1s unconscious of any assoczation The
physician should note obvious omssions of pertinent matenal
or persons from the history Emotionally charged matersal will

d d by vanious beh: ] of the patient
such as blushing stammenng shps of the tongue pauses
evasions vagueness of detal etc It s well to remember that
the primary stress whether 1t be a bactenal mvasion the m
gestion of a poison the growth of a tumor or the presence of
an ntolerable aggressive impulse usually 13 unknown to the
patient, and hence the physician 1s constantly seeking the
indirect evidence of its presence The examner then must
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constantly pich up clues from what the patient says how he
behaves as he says it and what he fails to say

As expenence 1 chnical medicine grows the interview
becomes 2 deductive process 1 which the physician forms
hypotheses gathers evidence and follows the leads which con
firm or negate the hypotheses As he proceeds he orgamzes a
prelimmary differential diagnosis on which to focus later at
tention This type of interviewing becomes a much more active
process than the mere accumulation of data  Actvity dur
g the mterview should not be equated with more vigorous
questioning or participation by the physizan The skilled phy
sictan spends most of his time lstening to the panent and
very little m talhing himself He has become sufficiently fa
miliar with sick people to know what questions to ask and
when and how to ask them Slill in mamntainmng both control
and fleabihity durng the interview should be learned and
perfected Frequently a glance a hift of the eyebrows or the
repetition of a key word will be sufficient to lead the patient
mto pertnent discussion of an important area With expen
ence 1n inteniewing significant data about the present illness
past hustorv the patients mterpersonal relatonships hus feel
ngs about his illness and other significant details will be
obtamned

Toward the conclusion of the wnterview it 15 usually neces
sary to review the hwtory fill in details about certain areas ask
speaific screemng questions and follow up leads which the
patient has provided There will be many occasions especially
relating to pnmanly organic diseases when 1t 1s pertment to
ask hughly specific direct questions For example 1 the case
of a fracture 1t 15 necessary to obtam a preuse description of
the location and type of pamn whether or not there 15 any
disturbance of sensation perspherally where and when the ac
adent occurred whether there has been a hstory of frequent
fractures etc Other screenng qu stions will be asked during
the review of systems this may be done either duning the
course of the mterview or at the tune of the physical exanuna
tion Rapport between the physician and patient tends to be
mtensified by the close physical contact of the exammation
and further questionung at this time 15 often productve It 1s
1mportant to observe the patient s behavior during the physical
examunation i addition to the particular area bemg exammed
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The third part of the interview may be thought of as mot
vating the patient to continue the physician patient relation
ship for the purpose of further evaluation and therapy At the
end of the interview then the patients attention should be
agamn focused on the presenting complamts and the patient
should be given an opportunity to ask questions or add any
additional nformation At this ume 1t 15 generally useful to
ask the patient to express his opmion about his problem Fre
quently patients reply by saying  Well youre the doctor
To this the physician may reply Yes but you are the one
who has dealt with this problem for the lonrest period of time
and 1n many ways may know the most about it The physician
should avoid gning premature veassurance judgment and
mterpretations 1n the long run this usually tends to dimmnish
rather than h fid m the ph It 15 of
great importance to leave the patient with the feclng that it
may be important to talk further about hus difficulties Before
the wnterview 1s closed he should have some clear understand
mg of future plans for the relationship and an ndication of
<ontinied interest on the physician s part

It 13 usually advisable to interview 1 or more of the patient s
relatives to obtamn confirmatory data or fuller explanations
‘They may be able to provide further mformation about symp
toms treatment and behavior of which the patient 1s unaware
In addition 1t frequently will be important to have the family s
full cooperation n the management of the patient after he
leaves the hospital

The medical history 1s a literary composition mnvolving the
orgamzation and presentation of data in clear scicnufic logr
cal and conase form It should al o be an interestng human
document and may utihize many of the patient s own words 1n
quotatton marks It 15 smproper to employ humorous or un
dignified language and 1t 15 important to remember that the
record s a formal legal document which may be subject to
summons by courts of taw The history cannot be wnitten from
a completely objective pomt of view simce the physician 13

to and arrange 1ly the vanied

available P d doe should

be avorded but prectsion and accuracy are desirable The bulk
of the data n the hustory are derived ulumately from what the
patent or fus relatincs communicate to the physictan and are
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subject to wide vanations of human error and distortion Tt ss
the physician s task to mterpret the meaning of the pateents
commumcations nomverbal as well as verbal to establsh the
sigmificance of the relationship that exists between seerungly
wnrelated facts and to construct from this a reasonably syste
matic and coherent story

APPENDIX A 2

The Present Illness

GENERAL

This section should attempt to answer the questions  When
why and how did the patient become 1ll* It 15 essential to
date the onset of the present illness 2s clearly as possible
whether this be 30 years or 2 hours before admussion and this
time should be used consistently throughout the history If the
patient has had previous admussions to the hospital these
should be d concisely i 1 order When
the admussions relate to the Present Illness a subheadmg—
Previons Hospitalizations—is mndrcated at the begmmng of the
Present Illness When they relate to other illnesses they should
be deseribed under a separate heading—Previous Hospitahiza
uons The dates of adnussion and discharge the final diag
noses and a concise summary of the hospital course should be
given for each admission An Interval History may be used to
describe the patients health since the last hospitalization 1f
previous ones were n the same hospital

Many patients may find 1t extremely difficult to date the
onset of their illness but an answer to the question When did
you last feel perfectly well® 15 frequently helpful Other
patients may be helped by relating symptoms or illnesses to
promunent esents eg Christmas vacatsons marnages deaths

the Great Depression  outbreak of a war etc The deasion
to place data i the Present Illness or m the Past Medical
History or Review of Systems 1s frequently vanable For ex
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ample a patient with diabetes of 15 vears duranon mav be
admitted with an upper respiratory mfection of 2 days dura
tion and the diabetes may be discussed 1n the Present Tilnass
m the Past Medical History or m the Review of Systems de
pendmg upon the nature of the Chief Complamt and the
presenting problem It would be essential to indicate at the
outset that the patient 15 diabetic

The order of presentation of data in the Present Illness 1
flexible For example 1n prolonged sllnesses such as tubercu
losis 1t may be necessary to orgamize the Present Tliness chron
ologically by years or by months mdicatng the patents
progress step by step In other instances such as progressive
heart failure the Present lilness may be orgamzed chronologt
cally ding to the desel of and the ves
lationship of underlying rheumatic fever for example may be
indicated m the Fresent Hlness or in the Review of Systems
Tt 15 always well to onent the reader by indicating shen the
patient observed his first deviation from health This fre
quently precedes the onset of the symptoms given as the Chief
Complaint

The Present Iiiness should be a complete sequential and
factual account of ali the factors events symptoms and reac
tions which have ch d the onset p exat
erbation or course of the illmess For the most pare no
nterpretation 1s made although the examiner should keep m
rund that he 15 attempting to answer a number of important
questions To what disease agents, traumata sumuly, or
stresses has the patient been exposed? Why did the illness de
velop at this particular time and not some weeks earlier or a
few days later® Has the patient been exposed to any source of
contagion among hus famuly at s ork or as a result of travel?
Obtamn precise detals wath dates and descuptions of the 1l
nesses What was the emotional and social climate at the onset
of the illness® What treatment has the pauent taken himselt
or been given by other pinsicans® This should be described as
accurately as posuble in terms of dosage frequency nature of
treatment duration and reaction Why did the patent seel,
help at this tune rather than postpone it or seeb it exrlier? If
the patient 18 referred from another physicaan v hy 13 he being
referred at this particular ume? Does the Chaef Complaint
represent the real problem® Frequently it 1x only an excuse for
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consulting the physician for some deeper problem Is the pre
senting complamt part of an acute a chromc or a recurrent
maladaptation or is 1t some new departure from health? What
secondary complications have developed mn relation to the
basic difficulty? The patient may mamfest marked anxiety or
denial 1 response to 2 somatic disease or he may develop a
somatic symptom 1 response to a stressful life situation It
usually 1s important 1 the Present Tllness to give some evalua
tion of all the possible factors mpnging upon the patient,
whether they be physical chemical mfectious climatic social
or emotional

Fach change 1n symptoms or each chronological period m
the Present Iliness should be paragraphed and the outstanding
symptoms underlined to provide further clanty Time should
be related to the onset of the Present Illness the month and
year may be included but days of the week should not be used
except to indicate events recurring on certain days of the week
cg mugrume headaches on Sundays If recurrent symptoms
have suggested seasonal mcidence as m allergic diseases these
should be indicated by using the names of the months or if
there 15 a relationship to changes in the patients pattern of
hving eg ecrops mcome tax time vacattons Chnstmas etc
1t should be stated clearly

It 1s timportant to estimate m general how sick the patient
15 and also to obtair some estumate of how sick the patient
thnks he 15 This may be determuned by mquining whether he
has obsened such complamnts as irtability fatigue weakness
frustration anxiety or depression How much has the illness
mterfered with hus work exercise relaxation and sleep? Has
1t confined him to bed? Is he too 11l to go to the bathroom?
The illness may circumscribe his social activities his work his
domestic responsibilities hus mantal hfe or all physical ac
twvity Particular symptoms and signs are defined by describing
such features as onset duration recurrence periodicity char
acter of sensation site radiatron factors producing exacerba
tion or rehef associated symptoms or activities and response
to therapy Pam for example 1s described by giving ats loca
tion radiation character (sharp colicky burnmng dull gnaw
ng) seventy (mild moderately severe, excruciating requirmg
morphine causing the patient to double up or crv out) dura
uon {constant intermittent periodic} tme of occurrence
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(relation to what eircumstances or events relieved increased
produced bv meals bodily functions posiion exertion rest
heat cold anwety or medication, etc ), assocation with ad
ditional svmptoms {nausea, vomsting diatrhea chills fever
cough sweating prostration) iterference with work <leey
mezls Frequently the pattert will need assistance tn clacifying
such complaints as pat m the side  dizziness  cold
stomach trouble etc Vhen the pattents description of
symptoms or signs 15 clear and graphic however his own words
may be quoted and p d by forther exp of
essential details Lay terms and diagnoses when used i the
lustory should be put i quotatnion marks The examiner should
obtan a precise accurate desenption of each epssode of allness
and should not aceept the patient s statement at face value If
the patient states that he was operated on for appendicitis
1t 15 important to elscit the precise symptoms and the sequence
of events at the ume Was a pathologic report obtamed? Fre
quently 1t will be necessary to consult the physician in charge
of the patient at that time or to wnte to other hospitals for
further details A telephone call may save valuable ume
when 1t 1s important to know details about drugs dosages or
operations
The Present Iliness 1s usually the most tmportant part of

the medical fustory of a sick patient Discrimmation i both
clirting and recording of data 1 expected a long history 1s
not necessarly a good fustory It 18 not essential to hist all the
normal data but 1t 1s important to kst those normal features
which are relevant 1o the current problem and to indicate that
the varous ilnesses ncluded i the differential diagnoses
suggested by the patients complaats and hustory have been
thoroughly explored

CLINICAL GRAPHS

Frequently chimcal graphs are useful for relating events and
symptoms Two examples of these are on pages 36 and 3
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APPENDIN A3

The Family History

This section should describe the human background into
which the patient was bom and which mfluenced hus constitu
tional and behavioral development It should also mdicate his
present close mterpersonal relationships There should be breef
descriptions of the principal members of the patient s family
and the patient s relationships to them discussed The farmly
may be regarded as a unit of nteracung persons providing the
framework for the patient s childhood and adult relationships
It 15 1mportant to consider the effects both of the immediate
fanuly and of all the members of the household upon the
patients development and adjustment Attention should be
centered on the famuly (and household) as a system of human
relationshaps with patterns of love hate authonty dommance
subordination punishment and reward It 1s in the farmly that
bologic man develops his ndividual personality and becomes
a social person and the physician needs great sensitnaty to
the human matrx in which this process has occurred Much
of the patient s behavior may need 1o be understood 1n terms
of the famuly s values which may be quite different from those
of the physician

In ascertaming important events t the famly such as
burths illnesses deaths separattons etc 1t 15 most amportant
that the patient s age at the time of these events be recorded
and that any possible temporal relationship between them and
the patient s illnesses be established It 1s these Dife situations
which frequently provide the stresses to which patients may
adapt by iliness

FAMILY BACKGROUND

A statement about mother and father and other smportant
figures including age occupation background (ethnic estrac
uon rehigious national cultural educational) outstanding
personality charactersstics state of health presence of symp
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toms like the patients approumate dates of illne ses and
death (indicate paunients age at the tme) nature of termmnal
Mlness Was the patient present? Any symptoms of other il
nesses® What 1s or was the personal relationshep of the patient
to the parents? Does the patient live with the parents® When
did he leave home? Why?

SIBLINGS

Number of mother s pregnancies bit first name age state
of health occupation mantal status of each sibling and note
position of patient s the family Frequently a small chart will
be helpful Mention illnesses or other problems What 1s pa
tignt s refationshup to vanous siblings?

MARITAL HISTORY

Spouse

Age back ding p lity char
actersstics and state of health Discuss courtship Date of
marriage present status of mammage Indicate any recent
changes 1n the spouses health occupation behavior etc
Give some evaluation of the marnage in the social eco-
normic domestic and sexnal spheres

Children

Ages health occupation sex manal status of children
Are the children fving at home? Provide data about symp
toms illnesses deaths ete 1f any

N

FAMILIAL INCIDENCE OF DISEASE

Consider allergy arthnitis bleeding disarders cancer diz
betes mellitus epilepsy hypertension kidney disease migraine
nervous or mental disorders pepuc ulcer rheumauc fever
tuberculosis and other domunant pattemns of illness Indicate
3f pertment all members of the family who have a speaific
\llness Mention family attitude toward allness
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The Socio Environmental History

SCHOOUING RELIGIOUS ACTIVITY MILITARY SERVICE

Schaaling

At what age did schooling begin? If delayed why? Memory
of first day at school Length of schooling Age at end of
schooling Reasons for leaving school Dad the patient like
school® What were his achievements? How did he get
along with teachers and other pupils? Was schooling pan
ful for hum or a satsfying expenence®

N

Religious Achivity

Denomunation? What 15 the extent and function of church
particapation for the patient? Is 1t pnmanly for moral and
spintual pwdance or for the socral actimty® Or both?
Discuss the panents and family’s atttude toward religion
Is the patient s conduct at vanance with that of his family
or socal group?

[

Military Service

Dates of enlistment branch of service and record Health
m service Tank theaters of service and arcumstances of
chscharge General atutude toward authonty n all spheres
of actvity

OCCUPATIONAL HISTORY

State when the pauent began to work, descnbe types of
Jobs and discuss why any changes were made What 1s hus
mcome level? How 1s lus work valued in terms of prestige and
social satisfaction® With whom does he work and how does
he relate to them? What are his attitudes toward working
hours? His future plans and ambitions® How does he handle
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toms Lke the patients approximate dates of illnesses and
death (indicate patients age at the ume) nature of termnal
illness Was the patent present® Any symptoms of other 1ll
nesses® What 1s or was the personal relationship of the patient
to the parents® Does the patient live with the parents? When
did he leave home® Why?

SIBLINGS

Number of mother s pregnancies Dt first name age state
of health occupation mantal status of each sibling and note
position of patient wm the family Frequently a small chart will
be helpful Mention illnesses or other problems What 1s pa
tient s relationship to various siblings?

MARITAL HISTORY

Spouse

Age back ] fity char
actenstics and state of health Discuss courtstup Date of
marnage present status of marrage Indicate any recent
changes 1 the spouses health occupation behavior ete
Give some evaluation of the marriage 1n the soaal eco
nomic domestic and sexual spheres

)

Chitdren

Ages health occupation sex marntal status of cluldren
Are the children living at home? Provide data about symp
toms 1llnesses deaths ete ifany

FAMILIAL INCIDENCE OF DISEASE

Consider allergy arthnitss bleeding disorders cancer dia
betes mellitus epilepsy hypertension kidney disease migrame
nenvous or mental disorders peptic ulcer rheumatic fever
tuberculosis and other donunant pattems of sffness Indicate
1f pertnent all members of the family who have a specific
Mlness \Mention family atutude toward allness
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sleeping pattern® Record any dreams and fantasies What 15
the patient s understanding of ks present illness® What 15 ats
bearng on Hus Lfe?

APPENDIN A5

The Review of Systems

Ths section provides detailed reviews of the symptoms

each of several regional and physiologic systems At times the
review of systems may be concerned with mtensive mquiry mto
the functioning of a particular system and at other fimes it
will primanly constrtute a means of screeming the patient for
the presence of early or latent 1llness which may be prevented
or modified The symptoms 1n the following paragraphs may
be conmidered when there 1s a need for detaifed evaluation of
particular systems

1

N

Skin Haw and Nails

Type character location and frequency of eruptions
changes 1n color character consistency or pigmentation
pruntus bruising petechiae tamors exposure to towc
agents or contactants hives alopec:a abmormaliies m
character quantity or distnbution of har clubbing of
nails brittleness fungus nfections nail biting:

Head and Special Senses

A GenNerar Duzziness vertigo or famnting describe the
patients sensauons precisely Indicate the character
and duratron of any loss of consciousness or awareness
Indicate whether the symptomns are relies ed quickly by
lyng down By dizzv or famnt does the patient
mean unsteady or lightheaded? If there 15 2 hustory of
trauma, ndicate whether there was associated loss of
consciousness and 1ts duration. What was the precise
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responabslity and authorsty® What 1s hus concept of success®
Inquire about lus exposure to contagion or toric agents (in
dustrial solvents wmsecucides cleamng flwds lead pamt re
mover ete } vhat are his economic resources and reactions
10 them? Any finanrial wornies or debis® Does he have haspital
nsurance” What coverage does 1t provide?

How does the patient employ his lersure time? Has he any
secondarv shills and interests which he may develop mn the
event hus pnmary skills are disabled by sllness® What are the
standards of social behtior sports games parues dances
etc * Has he any plan for retirement? Attitude toward need
for social contact and esteem of others Does he get along 1 eld
with people m general?

LIVING ARRANGEMENTS

In what sort of home enmvronment and neighborhood dees
the patient Ine” Vhere does hus fa mly hive® Does he own or
rent” Any recent change in place of residence? VWhat 13 the
fiome s geographic relationship to hus work” How large are
the hivang quarters® How many people bive in the dwelling®
Has the patient a room of his own?® If not, with whom does
he share 1t \re there stawrs or other physical aspects in the
home which affect the patients heaith adversely’ It 1 fre
quently important from socal cultural and epidemiclogic
viewpomts to hst the patients prinapal places of resdence
and the dates he moved

SPECIAL FEATURES RELATED TO THIS ILLNESS

1In this section consider anyv speaific changes or problems
which mught be related to the sllness ncluding finances
changes 1n home and work use of drugs or alcokol What are
the patient s relationships with other people at work and at
home? Any feelings of mnadequacy suspicion or concern about
how others fec) tosard lum? What are hus pattemns of sexual
outlet? Has there been any change wn this? Mention the major
wavs of reactng emotwonally to thus Hlness

How does the patent react when anxious> Is there any
increaswg level of anwiety? Iy there any change m the patients
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Is heanng better 1 a quet or nowsy environment?
Where 1s heaning best—in groups (theaters churches
etc) m conversational situations (single person or
groups)? Secial adjustment as result of deafness® Is a
previous audtogram available® Does patient wear a
hearmg a1d® How well does 1t function® Any speech
pathology assoctated with deafness or otherwise? Tin
ntus {steady chcking or pulsating) paw, discharge
erngo or dizziness does mibieu spm floor mse or
fall® Are there associated nausea and vonuting?
Nose Discharge epistaxis obstruction mouth breath
g sinusitis (pain, tenderness or dramnage) hay fever-
frequency and duration of colds wse of tobacco
chronic use of nose drops or ihalers

MouTH AND TRROAT Sore mouth sore tongue ulcera
tion, Jeukoplakia, taste bleeding gums or other mucous
membrane lesions dental canes dentures, extractions
abscesses pam general condition pam sore throats
tonstlhtis tonsillectomy (when and for what reason)
difficulty 1n swallowmng change m voice hoarseness
postnasal discharge or bleeding pain m the ears with
swallowing cervical ademtis

]

2]

Respiratory

Cough (duration precputating factors time of day)

dyspnea cyanosis stndor aspiration of food or foreign
bodies croup bronchius asthma pneumonta (if recur
rent has it always been on the same side®) tuberculosis
exposure or family history of tuberculosis hemoptysis
dicate amount, whether blood streaked sputum or gross
blood and whether bright or dark. mnquire about unusual
chest pam or associated sensation and indicate location
sputum estimate amount 1 tablespoons cups indicate
whether thick, tenacious or watery and color odor ex
posure fo intating dust, vapors or other nowous agents
{eg sios caves manure pigeans bats chickens, etc.)

use of tobacco (how much for how long) mght sweats

chest pain (duration location relation to exertion, meals,
respiratton cough posttion emonon etc.) wheeze (dura

tion relation to season, possible allergens climate ete Is
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location of the wnpury? Were shull x rays tahen? Was
there drainage of cerebrospinal flud or blood from
the nose or ear? Are there other abnormalities of the
scalp or cramum?®
Hespacue  May be described under this heading or
under the Neurologic section (I} A detailed descrip-
tion of the headache should be gnen under the fol
lowing headings
1) Locahion—localized generalized fronto occipital
lateral facial temp dibular temporal
orbital maxillary root of nose vertical (sphenoid)
ocaptal or nuchal
2) Character—steady pulsating 1 deep or
within cutaneous tissues  bandlike  pressing
etc  paresthesias
3) Tume of onset—relationship to fatigue emotion
tensijon  or pressure hypoglycemua use of eyes
smoking alcohol or cafferne time of day day of
week ume of month relationship to menses sea
sonal regular or iregular
Relationship to posttion of head (cervical arthritis)
occupational postures stooping or Jarnng of head
diminished nasal breathmg space or smusiis Im
proved or aggravated by digital pressure over area
5) 4 with diplopia bal
vertigo nausea vormting lacrimation change m

&

mood
6) Family history of headaches—which member of
the family? What were the symptoms® Are the
patient s headaches like these?
Eses Visual acuity corrective lenses photophobia
drowsmess double vision difficulties with night vision
h blurring pamn L ta stra
bismus tranma nflammation discharge itching work
g conditions especially sllumination
Esks Hearng 1s deafness associated with acoustic
trauma (gun fire machmery etc ) aural mfections 1
the past (menmgitis syphtlis mumps influenza) preg
Nancy tovIC agents streptomycin salicylates quinne?
{s there associated staggerng verngo difficulty walk
1ng n dask diplopia? Duration of hearmg difficulty
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Ts heaning better 1 a quiet or nowsy environment®
Where 1s hearing best—in groups (theaters churches
et¢) wm conversational suuattons (single person or
groups)? Social adjustment as result of deafness® Isa
previous audiogram available? Does patient wear 2
heanng a1d” How well does 1t function® Any speech
pathology associated with deafness or otherwise? Tin
mtus (steady clicking or pulsating) pam discharge
rertigo or dozmess does milteu spin floor rise or
fall? Are there associated nausea and voruting?
Nose Discharge epistaxis obstruction mouth breath
mng sinusitis {pam tenderness or drainage) hay fever
frequency and duration of colds wse of tobaceo
chronc use of nose drops or inhalers

Mouri aND THROAT Sore mouth sore tongue ulcera
tion leukoplakia taste bleeding gums or other mucous
membrane lesions dental cares dentures extractions
abscesses pain general condition paimr sore throats
tonsiihts tonsillectorny {when and for what reason)
difficulty i swallowing change m voice hoarseness
postnasal discharge or bleediig pamn mn the ears with
swallowing cervical ademtis

il

]

Respiratory

Cough (duration precpitating factors time of day)
dyspnea cyanoss stndor aspiration of food or foreign
bodies croup bronclitis asthma pneumoma {if recur
rent has it always been on the same side?) tuberculosis
exposure or famly historv of tuberculosis hemoptysis m
dicate amount, whether blood streaked sputum or gross
blood and whether bnght or dark mnquire about unususl
chest pain or associated sensation and indicate Jocation
sputum  estumate amount in tablespoons cups indicate
whether thick, tenacious or watery and color odor ex
posure to imtating dust vapors or other nowous agents
{eg silos caves manure pigeons bats chickens, etc.)
use of tobacco (how much for how long) mght sweats
chest pain (duration location relation to exertion, meals,
respiration, cough position emation etc,) wheeze (dura
tion relation to season possible allergens climate etc Is
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1t audible® Does 1t change with coughing® Does 1t respond
to medication®), dates and results of all chest < rays

Cirevlatory

Fatgue dyspnea relation to exertion fosition emotion
amtants et duratron relation to nspiratory or expira
tory phase of respiration paroxysmal nocturnal dyspnea
orthopnea aur hunger cyanosis (relation to exertion)
plethora angina or other chest pan (relation to exertion
posiion emotion etc ) palpitation (regular imregular
onset and cessation) edema growing pams  Jomnt pamns
history of heart murmur date first observed hypertension
date and level of hypertension note previous msurance
industrral or military exams results of all chest X rays
Vancose veins thrombo embolic disease (phlebiis milh
leg emboli) leg ulcers might pans restless legs inter
muttent claudication gangrene

Gastromtestinal

Recent change m appetite or weight relation to food 1n
take hours and habits of eating food mtolerance nausea
voruting (color blood volume frequency) heartburn
belching bloating air swallowing difficulty { catching )
or pamn on g d D bd 1
or back pamn tenderness (radiation and referral) noc
tumal pamn jaundice charrhea hemorrheids constipation
(use of laxatives) mucus or blood 1n stools tarry bulky
or clay colored stools changes in character cahber fre
quency and tming of stools

Uninary

Frequency of unnation (day and night) dysunia strang
ury urgency nocturia polyuria olhgura pawn {location
and character) pyurra smoky urine hematuna size and
force of stream (observe if possible) reteation hesitancy
dobbling ncontmence enuresis edema of face renal
colic passage of calcult previous cystoscoples 1trigations

etc
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7 Reproduchive

A MevaRCHE AND MENsEs Age of onset interval be
tween perrods duration of flow amount and mtensity
of flow (this may be indicated as follows 13/28/5 6/
heavy first day) pam dysmenorrhea (location and
relation to menses) mntermenstrual pam or bleeding
record onset dates of last menstrual period (LMP)
and of previous menstrual period (PMP) preparation
for first menses attitude and response to first period
nausea and vomuting at first or subsequent periods
Are the nausea and vormting associated with the onset
of flow or with pan? Changes 1 normal habits with
menses” Leukorrhea prunitus postcoital bleeding dys-
pareuma loss of libido fngidity (absolute or relative)

B PrecNANCY AND FERTILITY Number of years married

age at first pregnancy total number of pregnancies

{mndicate whether term premature or abortions and

note the trmester) number of hving children (ages

of oldest and youngest) general state of health and at
titudes during pregnancies nausea vormting bleedmg
headache visual difficulties ankle edema, hypertension,

or other du

ration of labor dufficulties duration of convalescence
atntude toward future pregnancies type of contra
ceptive used and attitude toward it If there is 2
history of absolute or of relanve stenlity ask about the
atitude of both partners toward 1t Have they both
been studied medically® Questtons about menstruation
and often yreld about
the pattent s psychosexual development For purposes
of brevity the menstrual and reproductive histories
may be arranged according to the outhnes used by
some departments of Obstetrics and Gynecology

Breasts Masses swelling tenderness discharge or

pam (note relation to menses pregnancies and nurs

ng) Were chuldren nursed?

D VenereaL pisease  Urethral or vagmal discharge
gemtal or mucous membrane lesions (plaques warts
chancres and buboes) rashes alopecia inguire about
hustory of syphilis or gonorthea by name symptoms

[s]
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or colloquialisms previous serologic tests for syphlis
(where when results), lumbar puncture (where
when results) antwenereal treatment inquire about

or ! and ther du
ration any course of penicillin whether for venereal
dusease or some other condition should be noted ex
posure and name of contact if possible

Musculoskeletal

Postural defornuties congenital anomalies paralysis or
weakness old fractures muscle atrophy or weakness
girdle shootng or muscle pams backache or neck ache
pan on walking pamnful spots on fingers or toes calluses
fungus 1nfe of p of hands and
feet sweating pan stffness limitation swelling or red
ness of jomnts

Neurologic

Headache may be descnbed under this section or under
Head and Special Senses (B) dizziness syncope sewzures
(precsse description from an observer) loss of sense of
smell or taste difficulty in swallowing aphasia speech
disturbance suff neck paralysis facial weakness or other
muscle weakness stiffness nvoluntary movements tremor
wasting numbness tingling pan loss of sensation diffi
culty m walking ataxia loss of bladder or bowel control
handedness

Hemoporetic
Anermia  hemotinmies {liver iron folic acd B: cobalt
etc ) history of transfusons and reacttons evidence of
blood loss blood group abnormal bleeding or bruising
lymphadenopathy splenomegaly exposure to lead ben
zene pant remover uradiation or drugs touc to the
hemopotenc system

Metabolic and Endocrine
A NUTRITION AND WEIGHT FLUCTUATIONS Number and
character of meals per day review and record com
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plete dietary hustory if mdicated (Appendx D1

p 58) speaal diets (reducton diabetsc bland Iow

sodum etc) wnqure about between meal eatmg

consumptton of soft drnks alcohol etc food fads and

habits Are dietary problems related to emotional

cultural soctal or economic factors® Weight fluctua

tions and weight distnbution record average stable

weight and present weight

Enpocrine Consider hyper and hypofunction of the

various glan

1) Anterior prturtary—abnormalities of growth or gen
eralized endocrine disease

2} Posterior pitustary—polydipsia nsatuable thrst
polyuria (obtam accurate measorements) dehy
dration

3) Thyrowd: 1
sin har voice or face changes change m ap
petite muscular weakness anxtety lethargy history
of goiter thyroid or antithyroid medication thy
roid surgery thyroid pamn tenderness or cysts

4) Parathyrotd d
{cramps tetany paresthesias) ectodermal Lhanges’
hypotonia weakness bone pamn renal colic

5) Gonads—menstrual rrregulanities breast changes
alterations m hbido or fertility changes m secon
dary sexual characteristics masculinization or fem
mization

6) Adrenal hyvpof h easy f:

(particalarly late m the day) werght loss mcreased

pigmentation creased salt intake paroxysmal

nausea vorutmng and prostration

Adrenal hyperfunction—adiposity of the face neck

and trunk with sparng of extremuties postural

changes (dorsal kyphosis) plethora easy brutsing

purple striae hirsutism  mascuhmization  pseudo

precocity

Duzeres MeLurrus  Polydipsa polyuria appetite

werght loss penspheral neurtis coma cataracts pru

ntus hustory of glycosuria hyperglycemua record dret

and type of msulin taken (indicate precise dosage tme

~
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or colloquialisms previous serologic tests for syphulis
(where when results}, jumbar puncture (where
when results] antivenereal treatment inquire about

or and their du
ration any course of perucillin whether for venereal
disease or some other condition should be noted ex
posure and name of contact 1 possibie

Musculaskeletol

Postural defornuties congemtal anomahes paralysis or
weakness old fractures muscle atrophv or weakness
gudle shoating or muscle pains backache or nech ache
pam on walking painful spots on fingers or toes calluses
fungus i of P of hands and
feet sweating pam stifiness Limitanon, swelling or yed
ness of joints

Neurofogic

Headache may be described under this section or under
Head and Special Senses (B) dizainess syncope seszures
(precsse descniption from an ebserver) loss of sense of
smell or taste difficulty 1n swallowing aphasia speech
disturbance suff neck paralysis facial weakness or other
muscle weakness suffaess involuntary movaments tremor
wasting numbness tingling pam loss of sensation diffi
culty n walking ataua loss of bladder or bowel rontro!
handedness

Hemopoietic

Anemia hematincs {hver won folic acd Ba cobale
etc) Mstory of transfusions and reactions evidence of
blood loss blood group abnormal bleeding or bruising
Iymphadenopathy splenomegaly exposure to lead ben
zene, pant remover radiation or drugs toxic to the
hemopoietic system.

Metobolic and Endocrine

A NUTRMON AND WEIGHT FLUCTUATIONS Number and
character of meals per day review and record com



w

(o]

REVIEW OF SYSTEMS 49

plete dietary hstory if indicated (Appendee D 1

p 58) special diets {reduction diabenc bland Ilow

sodm etc.) 1nquire about between meal eatmg

consumption of soft drnks alcohol etc food fads and

habits Are dietary problems related to emotional

cultural social or economic factors® VWeight fluctua

uons and werght distnbution record average stable

weight and present weight

Ennocrine  Consider hyper and hypofunction of the

various glan

1) Antersor piturfary—abnormalities of growth or gen
eralized endocrine disease

2) Posterior putustary—polydipsia  msanable therst
polyuria (obtam accurate measurements) dehy
dration

3} Thyrow- 1 p
skm hair voice or face changes change m ap
petite muscular weakness anxiety lethargy history
of goiter thyroid or antithyroid medication thy
roid surgery thyroxd pam tenderness or cysts

4 P / d 1 bility
(cramps tetany paresthesias) ectodermal changes
hypotomia weakness bone pan renal colic

5) Gonads—menstrual irregularities breast changes
alterations 1n libido or fertlity changes in secon
dary sexual charactersstics masculinization or fem
1nzation

6) Adrenal hypof h easy

(particularly late m the day) weight loss increased

pigmentation  ncreased salt intake paroxysmal

nausea vomiting and prostration

Adrenal hyperfunction—adiposity of the face neck,

and trunk with sparing of extrenmuties postural

changes (dorsal kyphoss) plethora easy brussing

purple stniae hursutism  masculmization  pseudo

precocity

Dueetes merirrus  Polydipsia polyursa appetite

weight loss peripheral neunus coma cataracts pru

ntus hustory of glvcosurta hyperglycemia record diet

and type of msulin taken {indicate precise dosage ume

~
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or colloquialisms  previous seralogic tests for syphilis
{where when results) lumbar puncture {where
when results), antivenereal treatment mquice about

or il ) aud therr du
ration any course of peucillin whether for venereal
disease or some other condition should be noted ex
posure and name of contact if possible

Musculoskeletal

Postural deformities congemital anomalies paralysis or
weakness old fractures muscle atrophy or weakness
girdle shooting or muscle pams backache or neck ache
pain on walkmg panful spots on fingers or toes cailuses
fungus infictions of extremities temperature of hands and
feet sweating pam stiffness lmutation swelling or red
ness of Jouits

Neurologic

Headache may be descnibed under this section or under
Head and Special Senses (B) dizziness syncope seizures
(precise description from an observer) loss of sense of
smell or taste difficulty n swallowing aphasia speech
disturbance stiff neck paralysis facial weahness or other
muscle weakness stiffness inveluntary moscments tremor
wasting numbness tinglng pam loss of sensation diffi
culty in walking atawa loss of bladder or bowel control
handedness

Hemopoiehc

Anemia  hematinies {(liver wron folic acid B: cobalt
etc) lustory of transfusions and reactions evidence of
blood loss blood group abnormal bleeding or brusumg
lymphadenopathy splenomegaly exposure to lead ben
zene pamt remover wradiation or drugs toxic to the
hemopoienie system

Metabolic and Endocrine
A NUTRITION AND WEIGHT FLUCTUATIONS Number and
character of meals per day review and record com
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plete dietary history 1f mdicated (Appendx D1
p 58) specal deets {reduction diabetic bland low
sodmum etc) mgure about between meal eating
consumption of soft drnks alcohol etc food fads and
habits  Are dietary problems related to emotional
cultural social or economuc factors® Weight fluctua
nons and weight distnbution record average stable
weight and present weight

Enpocrine  Consider hyper and hypofunction of the
varous glan

1) Antenor pitustary—abnormalities of growth or gen

eralized endocrine disease

2) Postertor prtustary—polydipsia  wsatiable thirst
polyuna (obtain accurate measurements) dehy
dration

3) Thyrod

shin hair voice or face changes change m ap
petite muscular weakness anxiety lethargy history
of gotter thyroid or antithyroid medication thy
roid surgery thyroid pain tenderness or cysts

4) Parathyrond d bl
(cramps tetany paresthesias) ectodermal changes
hypotona weakness bone pain renal colic

5) Gonads—menstrual wrregulanties breast changes
alterations m libido or fertility changes m secon
dary sexual characterstics masculinization or fem
mization

6) Adrenal hypof h easy

(particularly late in the day) weight loss mncreased

pigmentation ncreased salt ntake paroxysmal

nansea vormting and prostration

Adrenal hyperfunction—adiposity of the face neck

and trunk with sparing of extrermties postural

changes {dorsal kyphosis) plethora easy bruising

purple striae hirsyusm mascuhinization  pseudo-

precocity

Duaseres seLurrus  Polydipsia polyuria appetite

weight loss peripheral neunitis coma cataracts pru

ntus hustory of glycosuria hyperglycemia record diet

and type of mnsulm taken (indicate precise dosage time

~
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of day taken and mquire about weakness paipitation
sweating prostration ot other reactions}

Psychalogic

Childhood behavioral prohlems enuresis nxiety emo-
tional lability nervousness  nervous breakdowns de
pression  blue spells lethargy fatigue (early or late 1n
the day) pholuas impairment of memory insomnia (dif
ficulty n getung to sleep dufficulty mn sleeping or early
awakening) sleep-walhing tics nail bitng  delinquent
anwsocial or unusual behavior

Psychosexual Adjustment and Matunty

Much of the data in this section ordinarly will be obtaned
dunng the discussions of the reproductne function and
the patient s marnage Discretion should be used m dis
cussing (and recording) this material and af it proves
disturbing to the patient much of it should he deferred
untll 4 fater nterview Attitudes and reactions durmg
discussion of this area should be observed and recorded

they frequently are more revealing than what the patient
actually says The following topics are among those which
may be considered Early sexual amstructions cunosity
and expenences attitudes of parents toward sex nudity
modesty rtc Masturbation worry about 3> Age of onset
of daung Early attitudes toward the opposite sex Pre

marital sexual exp riences courtshup duration difficulties
encountered  Illegiumate pregnancies  Crinunal abor

tions® Is the patient happily marnied® Difficuliies with
spouse” Is sexual adjustment satisfactory to both partners

Duration and character of foreplay and capacity of part

ners to achieve orgasm Any increase or decrease n sexual
desire duning the present iliness> Worry about 1t> Are
symptoms connected with sexual actvity? Are they worse
after u ? Is the freq of sats

factory® If not already discussed connder fngdiy
smpotence znd jacul E e
tatsonships® Any homosexual exprrience® Any perversions?




APPENDIX B

The Physical Examiation

Certain features of the physical exammation deserving spe

c1al emphasts are discussed 1t this section Nesther this nor the
basic outhne 15 an attempt to be complete for detais a text

ook on phystcal diagnosis should be consulted

CONDUCT OF THE EXAMINATION

The physiczan patient relationship will be mfluenced greatly
by the competence thoroughness courtesy and gentleness with
which the exammstion 1s conducted To most pattents a physi
cal examunation 1 a more or less uncomfortable experence
Some patients are apprehensive because they fear the probable
findings Others are apprehensive because of lack of famlianty
with the procedure To seriously ill pattents the exammation
may be physically exhausting and judgment and care must be
used m deaiding 1ts extent

The phystcian ¢ demeanor and attitude should give no m
dication of hus findings and discussion of these should be re
served until the exammation has been completed and the
patient has had a chance to recover lus composure Technical
discussions with colleagues 1 the patient s presence should be
avouded if posuble and 1f unavoidable the patsent should be
mcluded m the discussion and given surtable explanauons
rather than ignored Wheney er unusual attention to a particu
lar part of the examination 1s necessary spectal care should be
taken to keep the patient s heightened anxiety to a muumum

Particular care and gentleness should be used i elicitine
tendemess and 1 examinng paful areas Uncomfortable
parts of the examwnation particularly in dealing with children
or in the presence of anxious relatives or friends 'a‘sel})eﬁt !e[bl
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to the end Asa rule explanation mn advance o[ thc necessity
for pamnful and 18

All peluic should be b d Other exam
mahons of women should be chaperon:d when possible since
some pauents particularly those with hystencal tendencies, are
prone to see erotic implications 1 them When help 1s not
available the door should be left open with a suitable screen
i front of 1t This 1s pnmanly for the protection of the phy
sician and madentally for the comfort of the patient Pelvic
exammnations should be performed on children and adolescent
guls only when absolutely necessary to establish a diagnosis

OBSERVATION AND RECORDING OF APPEARANCE
AND BEHAVIOR

The paragraph on appearance and behavior 15 the usual
place 1 which the patient 15 desenibed as a complete entity
and identified as an mdvidual It should convey a word picture
which 20 years from the date of wnting wall create an 1m
pression of the patient that 1s accurate and comprehensive In
addition to his physical appearance the behavior of the patient
during the interview and exammation the way m which he
tell hus story and the relationship he forms with the physician
as well as the physician s kclmgs toward the patient should be
abserved and app 1 bed Ttisa sketch
of the general phvncal and behavioral charactenstics of the
patient as a person ‘The following arcas should be considered

Mental State

State of consciousness orientation meod attitude  atten
tion and memory

“

Language
Quality of speech content and coherence

w

Posture
Position i hed gate dress and appearance
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FS

Physique

Constitution race sex {use the terms man and woman not
male and female) biologic compared to chronological age
state of hydratton and nutntion muscular development
obvious physical abnormalities

@

Seventy and Duration of lness

Discomfort_complamts color (cyanosss pallar jaundice
etc) resp ( hypery

dyspnea air hungex slghmg etc) cough sputum soice
blushune or (degree and cir ) rest
lessness passing of flatus

o

Athtude and Emotonal State

Mentation mtelligence (estimate level) cooperation {both
overt and covert} attttude toward examuner mood degree
of aggressnaty or passvity dependency exlubitiomsm

modesty sudden changes i behavior 1 relation to special
topacs or parts of the examination

THE FOLLOWING EXAMPLES ARE ILLUSTRATIVE

1 The pauent 15 a well developed muscular farrly well nour

1shed white man of asthemc habitus appearing about 45
He seems severely and acutely 11l with flushed face and
profuse perspiration He 15 writhing as he complams in short
grunting sentences of severe chest pam There 15 a harsh
cough productive of prune juice sputum He 15 onented
appears of average intelligence but has difficulty attendmg
‘There 1s good hydration of the ussues

The patient ss a well developed tall emaciated woman
who appears older than her stated age of 20 Her face 15
thm and pinched without make up and the bony structure
13 promment Her hair 1s worn m 2 tight braid  She walks
with a slow languid gait Her clothes are neat but severe
She wears a fixed distant resigned smule and a martyred

the

»

She 1ts
except when her mother 15 discussed at which time she
picks at her dress She seems intelligent well-ortented and
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without memory impairment During the physical examina
tion she was completely passive and evidenced only mintmal
modesty The exarmner felt he was able to communicate
only at a superficial level Initrally he felt a need to help
and protect the patient later there was some wrritation with
the lack of posit e response by the patient

The patient 1sa disheveled husky youth of 18 with a fant
odor of alcohol on his breath (blood sample drawn) He 1s
perspinng profusely and the skin 1s cool ¢lammy and pale
There 15 2 thready pulse and rapd shallow resprration
A bone protrudes through a laceration on the left thigh
The patient 1s alert and feels certain he did not lose con
sciousness

w



APPENDIX G
Summary, Diagnoses, and
Management Plans

SUMMARY OF POSITIVE FINDINGS AND FORMULATION

Ths should consist of 1 or more brief paragraphs i which
sigmficant positive findings are discussed These will be based
on the wterview physical exammnation and prelimmnary lab
oratory studies They are obviously subject to amplification
modification and change as a result of further observation and
spectal exammnations It 13 important however to come to a
definite formulat:on and tentative diagnoses at the end of the
wmtial work up To do so mcreases the diagnostic skill of the
physictan makes for more intelligent use of further dragnostic
procedares and generally means that the mitial management
of the patient 1s more successful than without such summariza
tion The basic problems may be discussed under the following
headings

1 I and C

The sigmficant positive findings which suggest a disturbance
at one of these levels should be summanzed and their re
lation to vanous disease ennities syndromes or pathologic
processes indicated

2 and Cl !

The positive findings suggesting psychologic disturbances
should be summanzed This should be done in greater de
tail 1f there 15 reason to believe that the major decompensa
1100 15 at the psychologic level With all patients however
1t 15 mmportant to have some consideration of their degree

55
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of matunity and the major character trasts and ego defense
mechanisms  This section may be developed under the
followmg headings

A Genermie rorMurAmoN  The developmental factors
which led to the present character structure may Le
discussed here In the case of psychologic illness it
usually will be posuble to understand the present dif
ficultres sn the light of problems m early development
Dynamic rormuration Thus ss a discussion of the
problems and conflicts operatng in the patients life
and a consideration of the sitvation which has made
previous defenses madequate

TransFerRENCE Descnbe the manner in which the px
tient relates to the physican Indrcate what previously
leamned emotional attitudes the patrent 1s using and the
person or persons 1n the pattent s background the phy
31C1an NOwW represents

=

Q

©

Socral and Environmental Formulation

This section should summarize briefly the familial and
socal milien as well as the physical or climatic environ
ment from which the patient comes and to which he must
return after treatment

A

Accessory Factors Likely to Promote or
Interfere with Recovery

Indicate any accessory physiologic constitutronal pharma
cologie psychologic farmhal, economuc social and other
factors whuch may mfluence the course of the patients il
ness and modify his prognosis

WORKING DIAGNOSES

Last the most 1mp primary é rele
vant to the gresent admutsion 1 the order of likelihood and
preferably separately give the diagnoses of possible secondary

importance
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PLAN OF INVESTIGATION AND TREATMENT

3

(NS

A plan for the further evaluation of the patsent s problems
and for establishing the diagnoses should be outhned mn
detal Last the mvestigatve procedures tn the order of
decreasing relatne importance for this patient Atternpt
briefly to gue the reason or Justificatien for any procedures
which would not be considered routme

A plan for the tnttal management of the patient should be
ocuthned Thus should include such thungs as the behavioral
atutade on the part of the staff as well as the degree of
actinty the type of imtial medicaton and other thers
peutsc measures
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of matunity and the major character traits and ego defense
mechanuisms  This section may be developed under the
following headings
A Genemc rormuramion  The developmental factors
which led to the present character structure may be
discussed here In the case of psychologic illness 1t
usually will be possible to understand the present dif
ficulties in the light of problems m early deselopment
Dynamic rormuration  This 1s a discussion of the
problems and conflicts operating 1n the pattents hfe
and a consideration of the siuatien which has made
previous defenses inadequate
C Transrerence Desenbe the manner 1n which the pa
nent relates to the physictan Indicate what previously
learned emotional attitudes the patient 13 using and the
person or persons in the patient s bachground the phy
sic1an now represents

=

w

Social and Environmental Formulahion

This section should summarize briefly the familal and
social milicu as well as the physical or chimatic environ
ment from which the patient comes and to which he must
return after treatment

Accessory Factors Likely fo Promote or
Interfere with Recovery

>

Indicate any accessory physiologic constitutional pharma
cologie psychologic familial economic social and other
factors which may influence the course of the patientsall
ness and modify his prognosis

WORKING DIAGNOSES

List the most prim
vant to the pmm'admmm o the order of e and
give the d of possible secondary

lmpunance
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NUTRITIONAL HISTORY TARING 59
Who Prepares the Patient s Food?

Does he eat at home m a boarding house or m a restau
rant? Often the wife or mother who prepares the food for
the patient 1s the best source of dietary information

Economic and Social Factors

Can the patient afford an adequate diet® Can he afford 1t
part of the time? Can he purchase foods needed for a
special diet? Are home grown foods available? Does the
home afford refrigeration stove and other equipment for
the preparation of food® Does the patient know what kind
of food to purchase?

The Pahents Health

Is the panent s choice of foods modified by such physical
factors as wnability to masticate due to faulty teeth ab
domunal distress after eautng nausea or voruting® Has the
patient been following a restricted diet for health reasons®
If so this should be specified in detail Has it helped him?
Is the patient an alcoholic® Does another member of the
famly have a special diet?

Psychologic Factors

Food and affection are closely associated 1 the experience
of the nursing nfant and frequently are symbolically
equated throughout people's lives Whenever severe prey
udices peculiar appetites or madequate or excessive food
mtake 15 encountered emotional influences should be con
sidered What were the parental attitudes toward food and
eatmg? What foods does he never eat and why® Does the
patient eat non food items such as laundry starch clay
block mulk of magnesia etc

Religious and Cultural Dietary Restrictions

‘When these are found to mfluence the dietary habits of the
patient adversely they should be discussed i detail



APPENDIX D
Specialized Areas of History-
Taking and Examination

APPENDIX D 1
Nutnitional History Taking

INTRODUCTION

pl history c b m
portant mformation about the patient s health problems There
are 2 important goals
1 To evaluate the adequacy of the diet and to discover

whether malnutnition 15 contributing to the patient s illness
2 To discover mfluences which determmne the food mtake of

the patient such as those ausing from socal ecosomic

psychologic racial rehgious and other factors
The following outlne suggests a useful approach to detary
problems and should asust the physicran in obtaming a nutr1
tional history It should be emphasized however that the
approach must be modified for the mdividual patient tn order
to arnive at a satisfactory diagnosis and to establish successful

treatment

GENERAL FACTORS INFLUENCING D ET AND NUTRITION

Information of importance for the nutntional history wall
have been incfuded in certam sections of the medical history
especially i those parts dealing with the gastro mtestmal
metabolic and endocrme functions but certam other areas

should be discussed
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BUTTER OR MARGARINE

Oriter Fats  This grouping may include bacon grease

dnppings lard fat back salt pork {used as scasonmng

for vegetables) salad dressing etc

M Beveraces These include tea coffee soft drinks alco~
holic beverages artificnlly frut flavored drnks such
as hool Ade etc

N SuGAR SWEETS DESSERTS

=

SUMMARY

The important findings about the diet and the general
factors mfluencing 1t should be summanzed and the relation
of the nutritional history to the patients disease should be
mdscated

APPENDIX D 2

Developmental Apprasal of Infants and
Young Children

INTRODUCTION

‘The maturational development of the child follows an or
derly predictable pattern within which there 15 as m all bio

logic great The perf of the
wdtvidual child may vary from the average to an extent which
15 not. related to hus as meas

ured by standard psychologic tests designed for older persons
Likewise his performance i one test area may be relatively
advanced or retarded in relation to another Published obser
vations of normal development while recogmzing these vana
tions have nonetheless emphasized the average rather than the
range of performance The resulng mass of norms of per
formance m many areas at many specific ages obscures how
ever umtentionally the dynamic continuity of development
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DIETARY INTAKE

The customary dietary witahe may be obtamed by first con
sidermg the usual meal pattemn and then asing specific ques
tions about the mtake of indn 1dual foods

1 Customary Meal Pattern

A smple form can be used for recording the customary
meal patten the place where food ts consumed and the
time mav be noted under each heading

Breaxrast  Noow  Evesive Mear  Berweew Meats

2 Food List

The patient 15 Questioned about the usual mtake of wmnds
vidual foods :e the number of servings per day or per
week In the event that some food 13 consumed in very
small (or very farge) quantities a note may be made of
the reason eg too expensne causes mdigestion  just
dont ke et
A Mg AND un ProprcTs These mav include sweet
ik, buttermulk clabbered muik dry shim nulk cheeses

ice ereams

B Feos

C T EAN MEAT FISH POULTRY

D DrIFD BEANS AND PEAS

E DARK GREEN LEAFY AND YELLOW VEGITABLES This
grouping ancludes  greens such as collards tumip
salad beet greens etc broccoli green peppers car
rots wmter squash sweet potatoes pumpkins and
tomatoes

F OrHER VEGETABLES (sperify) Which vegetables in E
and F are eaten raw?

G MeioNs CITRUS FRUIMS (oranges or grapefrut and
their juices )

H Orner rrurrs (speafy)

1 Breans This may be store bread or homemade bread
such as biscuits combread etc

J Orugr cerear ¥oobs In addiuion to breakfast cereals

this groupmg meludes rice nocdles spaghettt and other
flour products
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Boul~unbreakable muang bowl 6 to 9 m m dameter

de mouthed le bottle of
3 to4 oz capacity {(eg 4 oz Evenflo nurser)
Picture Book—a small hard covered children s book with
paper pages contunng pictures of famihar objects and
animals
Common Objects—readily available objects such as key
pencil comb pocketbook co shoe knife ball book, bell
Bafl —soft subber ball not over 2J4 wm in dameter
Most of the test objects may be kept together m the bowl as
a readily available kit

E™

23

o

~

GLOSSARY OF CERTAIN TERMS

Measuring Tape suspended over baby —The partaally un
coiled tape 1s used as a danghng object

Pull to Siutting—The supme mfant 15 pulled by his hands
to a sitting position whale the examiner notes to what extent
the mfant supports his head The exammer must frequently
keep his own head low and toward the infants feet lest
backward flexion of the infants neck permittng him to
continue to regard the examuner standing over him be n

terpreted as head lag

Prone Suspension —The wfant 1s supported prone over the
table by the exarnter s hand under his chest and abdomen

Indsrdual Blocks —Three blocks are offered to the mfant,
1 at 2 time

Massed Blocks —The whole group of blocks 1s offered at
once

Imitate Copy —Wihule the child 1s watching the examuner
draws a figure for um to tmitate forms to be copred are
drawn by the examiner 1n such a way that the child cannot
abserve how they are done

Y

%)

-

@
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Tamuharity sith this voluminous matenal requires an effort m
1ote memory which dismays all but the expert

In the tabulations at the end of this appendix prepared
from publi hed obsenations of normal development chefly
those of Gesell and his colleagues the attempt 1s made to
stmplify the devclopmental apprasal by dimading the span
from birth to 5 years into 8 arbitrary age periods of mcreasing
length The sabient features of normal development m each
period are stated m a few words at the head of the corres
ponding table For the most part each outline cafls for obser
vation of posture activity and manipulation of test abjects
without attempting to define performance in psychologic terms

Fach table the of average
of normal infants and children duning the stated age period
L ks of pert ch of diate ages

within a period are with few exceptions not indicated The
necessary observations and tests are simple they are presented
according to a plan designed for incorparation into the phys
1cal It must be ly borne m mind that
the tables descnibe average progression of normal performance
and that considerable deviation may be normal
Through the use of this matenal the physician can formu

late an impression as to whether or not an mfant or child 15
performing appropriately for his age persod The diagnosis of
developmental retardation should always be made with great
caution dy either after d f d

o

poor progress 1 the course of repeated examinations over a
period of tme or by the expert w developmental appraisat
Adverse ar such as unf bl 1 environ
ment or erippling physical illness may whibit performarice of
which the child 1s geneucally capable

TEST OBJECTS

The required test objects most of which are already present
m the waiting or examuning rooms of physicians who treat
children are listed for each age period A few objects require
the following further speaification
3} Pill—~large brght colored pill such as a vitamin sample
2 Blocks—plam or figured cubic wooden blocks not farger

than 1% m on an edge
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Bowl~-unbreakable mixing bowl 6 to 9 1n 1 dameter
Bottl, mouthed breakable bottle of
3 to4 oz capaaty {eg 40z Evenflo nurser)

Picture Book—a small hard covered childrens book wath
paper pages containing pactures of famihar objects and
ammals

Common Objects—readily available objects such as key
pencrd comb pocketbook coin shoe knife ball book, bell
Ball—soft rubber ball not over 2% m 1 diameter
Most of the test objects may be kept together in the bowl as
areadily available kit

-

v

- o

GLOSSARY OF CERTAIN TERMS

Measuring Tape suspended over baby —The parually un
coiled tape 13 used as a dangling object

Pull to Sutting — The supine nfant 13 pulled by his hands
10 a sitting position while the examiner notes to what extent
the mfant supports his head The examiner must frequently
keep hus own head low and toward the infants feet lest
backward flexion of the mfants neck permittng him to
contine to regard the examiner standing over lum be in
terpreted as head lag

Prone Suspension —The infant 1s supported prone over the
table by the examiner s hand und r his chest and abdomen
Indwidual Blocks —Three blocks are offered to the mnfant
1ata ume

Massed Blocks —The whole group of blocks 1s offered at
once

Imitate Copy —While the child 13 watching the exanuner
draws a figure for hum to ymitate forms to be copred are
drawn by the examiner 1n such a way that the child cannot
ohserve how they are done
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NEUROLOGIGC EXAMINATION 73
CRANIAL NERVES
1 Olfactory

A. Suejecrve  Impawrment of sense of smell olfactory
hallucinations unemate attacks
B Osjecrve  Test each nostnl narmung odors used

1l Ophc

A. Susjectve Failing viston field defects
B Osfrorve
1} ¥ sual acurty—examuned by Snellen test types
2) Fuelds of r1s10n—penmetry 13 indscated m all sus
pected cases of intracramial or pitwiary tumor or
when rough tests have suggested defects
d hal

3) Fi

NI IV VI Oculomotor Trochlear Abducens

A Suzjectve Double vision
B Osjective
1) Pupils—size equality regulanty reaction on con
vergence and to hght d.u'ectly and cnnsensually
2) Ocular both 1 response to
and on followmg a moving object note weakness
of extraocular muscles describe strabismus and
nystagmus
3) Eyelids—ptosis weakness compare palpebral fis
sures

V Tngeminal

A Moror pmvisioN
1) Subjectize—stifiness or weakness of muscles of
mastication
2} Objectre—test masseter temporal and pterygeid
muscles

B Sensory prvisioN
1) Subjectine—pam
face

P or b of the
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APPENDIN D 3
Neurologic Exammation

The following outhine 15 to be employed 1 examuung pa
tients 11 whom a disturbance of the nervous system 15 suspected
It 15 assumed that a complete medical history and a physical
exammation of the patient have been recorded

HISTORY

1 Inquire specifically about the foll ptoms related
to the nervous system headache vomiting dizziness dis
turbances of consciousness disorders of cerebration and of
speech motor disturbances disorders of gat Describe m
detail convulsive attacks or other mvoluntary movements
pains or p } and sph disturk

2 Inquire carefully regarding ‘m;ury to the head or spine
3 Note exposure to alcohol heavy metals or other poisons
4 Record relevant hereditary data
CEREBRATION
Sunvey the mental status noting attention concentration
memory 1 state 1 hallueina

tions delusions obsessions change in habits disposition

PERFORMANCE OF SKILLED ACTS
Record whether nght or left handed

Speech

Note spontaneous speech answers to questions perform
ance of test phrases In the presence of dysphasa a com
plete psychomotor study 15 dicated

Handwniting
Specimen.

»

Prachical Response on Command

w

Test for apraa
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CRANIAL NERVES
1 Offactory

A Supjecrive Impairment of sense of smell olfactory
halluanations uncinate attacks
B Oejeerive Test each nostnl naming odors used

1 Optc

A Suvsjrcrve Faing vision field defects
B Osjecrive

1) Vuual acuity—examined by Snellen test types

2} Fuelds of viston—penimetry 1s mdicated m all sus
pected cases of mtracramal or pituitary tumor or
when rough tests have suggested defects
3) Fund

Il IV VI Oculomotor Trochlear Abducens

A Susjecrive Double vision
B Osjecrive
1) Pupils—size equality regulanty reaction on con
vergence and to bght directly and consensually
2) Ocular both m response to
and on following 2 moving object note weakness
of extraocular muscles describe strabismus and
nystagmus
Eyehds—ptosis weakness compare palpebral fis
sures

)

¥ Tngeminal

A Motor pvision
1) Subjectiie—stfiness or weakness of muscles of
mastication
2) Objectiie—test masseter temporal and pterygo:d
muscles

B Sensory pivisiov

1) Subjectie—pam or numbness of the
face
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2) Objectize~test sensation for each of the 3 d
visions
C Corveat Perrex Rught left

Vit Faeal

A Mortor prsion
1) Subjectsze—suffness or weakness of facial mus
culature
2) Objectne—note asymmetry of the face at rest on
volition and on emotion deseribe part 1nvolved
notwg whether weakness 1s of central or peripheral
tvpe
B SENSORY DIvISION
1) Subjective—impairment of sense of taste
2} Objectire—examine taste on anterior two thirds
of the tongue m all peripheral factal lesions
{chorda tympan:}

Vill Acoustic

A AunmTory DivISioN
1) Subjective—tmmtus 1mpairment of heanny
2) Objectrie—(a) Note distance for heaning watch
and whisper—nght left, ‘Test_air conduction
further by tuning fork @n G2048) (c) Test
bone conduction with ? companng 2 sides
{d) Compare bone conduction and atr conduction
on each side (Rinne) (e) With tuming fork in
midline test for faterahization {Weber})
B VesTBULAR DVISION
1) Subjectie— vertigo vomiting
2} Objectire—n patients with verigo or nene type
of deafness special tests of vesubular function are
indicated {Birény )

IX X Glossopharyngeal Vagus
A Susjectve Difficulty in swallowing change in voice

pan
B Opjecme Note movement of the palate on phona
tion and of the Jarynx on deglutiion larvngoscopic
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examination 1s indicated ;n disturbances of phonation
Pharyngeal and palatal reflexes—nght left Slowng

of pulse

X1 Accessory
Test strength of sternocleidomastord and  trapezius
muscles

Xit Hypoglossal

A Sunjeerne Disturbance of articulation

B Osjecrive  Note deviation of tongue on protrusion
and strength of lateral movements atrophy and
fibnilation

VOLUNTARY MOTOR SYSTEM

Athtude and Posture

Note natural position assumed i the recumbent sitting
and standing posture—head trunk and limbs Note espe
cially retraction of the neck Kemigs sign Descnibe
deformuties contraction or hrmtation of free range of move
ment at the joints

»

Gait

Describe with eyes open and closed walking forward side
wise backward on a lme 1 a errcle

@

Muscle Status

A Tonus Type and dustribution
B ATROPHY OR HYPERTROPHY Groups or individual mus
cles mvolved

4 Muscle Strength

A Urper umes Movements of the limbs and fingers
power of the gnp movements at the wnst jont prona
tion and supmation of the forearm movements at the
elbow jomt and mavements at the shoulder jont
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B Tue rrunk Movements of the head and spine ab-
dominal muscles diaphragm ntercostal muscles
C Lower 1nuss Mo of the toes ents at
the anble joint knee jomnt and hip jont
In Jesions of the lower motor neurone type record the
power of the mdividual muscles 1n outlne form Electncal
rexctions are also mdicated

o

Coardination

A Eguimriuym  Eyes open and closed. {2) Arms out
stretcned patient in sitting posture (b} Balancing on
1 foot {c) Standmng with feet together {Romberg)

B SeeciaL Tesis Lyes open eyes closed nght, left. (a)
Finger to nose (b) Pomnting and past pomting (¢} Heel
to knee to toe and to abject abos e—patient recumbent.
(d) Rapdly alternating movements—both upper and
lower lumts Diadochokinesia

C PERFORMANCE OF NATURAL ACTS

& Involyntary Movements
Note tremors twitchings choverform or athetod move
ments tome or clomc spasms tics Descnibe effect of rest
solition emotion, or other factors

GENERAL SENSORY SYSTEM

Cutaneous Sensation

A Toucnt Wisp of cotton

B Pan Pupnck

C TeurrRatore  Test tubes contammg hot and cold
water

N

Deep Sensahion

A MuySCLE TENDON AND Jornt SEnsE  Posture and pas
sive movement

B Pay Deep pressure note tenderness on pressure over
nene t

€ Vmratory Tunng fork
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3 Combined or Discnminatery Forms
A Tacriie rocanzation  Topognosis
B TACTILE DISCRIMINATION 2 point.
C APPRECIATION OF FORM AND TEXTURE  Stereognosis
REFLEXES
Rught Left

Deep *

Jaw (pons)
Biceps (C5 6)
Radial (G5 6)
Triceps (C7 8)
Enee jerk (L 3 4)
Ankle jerk (S1 2)

»

Superfical

Upper abdomumal (T 8 10)
Lower abdormunal (T 10 12)
Cremasterics (L 1 2)
Plantarf (L1 §2)

@

Visceral Reflexes

Vestcal sphincter v/
Rectal sphincter

SKELETAL SYSTEM

1 Skull
Describe any abnormality 1n size or shape Note tenderness
on palpation or change m percussion mote (Macewen)
Ausculeate for bruit

Record a1 f llows —0 bs ¢ sl gsh tact it brperact

fReprese tdirct n fhgtoe by mow g T indicates B bnski phe
om B
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[t}

Spine

Note d 1 of
Spunous Processes

of

[

Soft Tissues

Abnormal vasculanty scars tumors

AUTONOMIC NERVOUS SYSTEM

Cesvical Sympathetic

Note dilation of puptl to shade enophthalmos or exoph
thalmos cifrospinal reflex

Disorders of the Thoracic and Abdominal

Portions of the Sympathetic

»

Angioneuroses
Abnormalifies of Sweahng

Trophic Disorders

LS N ]

Penpheral Vascular

Blushing tempexature of shin after prolenged exposure
companson of 2 sides

ENDOCRINE SYSTEM

Note any disosders of functson

CEREBRAL LOCALIZATION

In those cases i which the neurologic examunation has
d the b of an 1 tamor the foflow

sag schema should be used i Jocalzsng the lesion

1 Frontal
Various combmations of the follow g
A PrerronTat AResation of eharacter and temperament
faslure of memory mtelicctual duliness euphonia and
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facetiousness defect 1n attention neglect of sphuncters
contralateral grasping and groping  reflexes
B PosTFRoNTAL OR PrECENTRAL Contralateral motor
phenomena either arntative (convulsive) or paralytic
disturbances of conjugate ocular devxauon o appostte
side motor dysph: (dep ) con
tralateral atavia
SusrronTaL Ipsilateral anosmia exophthalmos optic
atrophy central scotoma defects i visual fields

9}

Temporal

Uncinate fits—hallucinations of taste and smell  dreamy
states  sensory dysphaslafword deafness and various olher
types per
quadrantic defects of the visual fields contralateral hallu
cmations of light or form mld contralateral hemiparesis
especially of the face

Parietal

A POSTCENTRAL AND PARACENTRAL Generalized or Jack
soman convulsive seizures preceded by contralateral
sensory aura contralateral sensory disorder of cortical
type 1mpawment of jont sensation pomnt diserimina
tion pomt localization and stereognosis

B P, REGION { and angular
gyn) Contralateral lower quadrantic defects of the
visual fields wisual inattention wvisual agnosia—word
blindness  defect m percepuon of deplh and distance

on h: ) d of optic nerve

nystagmus
Ocaipital
C h defects complete

or mcomplete depending on location and extent simple
visual hallucinations

Cerebellum

Atawia vertigo reelng gait (uninfluenced by closure of the
eyes) asynergia dysmetna adadochokmesia {mability to
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perform rapidly al ts) hypa

toma, pendulation of knee yerks rebound phenomenon

A Vermis Tendency to fall forward or backward no
4 4

prepr nce of

B Lareras wose Tendency to fall sideways {usually to
ward side of lesion) preponderance of 1ncoordination
m 1psi} himbs ¥ of nyst: on oeu
lar deviation toward side of lesian

C CrreserroPONTINE ANGLE Tinmitus attacks of verugo
progressive nerve deafness and absent sestibular teac
tons on the side of the lesion varable ipsilateral
cerebeliar signs and imvolvement of crantal nerves
V1 and VIII rare mvolvement of I\ and X hemt
plegic symptoms

Putuitary

A NricHRORIOOD $yMPTOMs  Bitemporal hemanopic vis
ual defect often begmming as a paracentral scotoma or
as a notch at the penphery of the upper quadrants
prnmary optic atrophy {optic chiasm) ocular palsies
paresthesia 1n domaun of ophthalmic nerve (sphenoidal
fissure) proptosis edema of conjunctivae and eyelids
snus) 4 polyuna and polycip:

{tuber cinereum) uncinate fits (temporal lobe) mental
dulness anosmia (frontal fobe)

GLANDULAR SYMPTOMS  Acromegaly alteration of basat
metabolic rate and glucose tolerance adipossty abnor
malities of skin and har deviation of sexual develop~
ment and function and secondary sexual haracterisezcs

=

PSYCHOMOTOR FUNCTIONS

1

Spontaneous Speech

{1) Choice of words~—extent of vocabulary

{2) Eronunciation

(3) Tendency to musplace or omit words or syllables
(4) Tendency torepetition echolahiz, paraphasia  yargon
(5) Tendency to preseration of automatic mechanisis
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»

Auditory Perception

(1) Answers to spoken questions

{2) Understanding of marticulate sounds
(3} Appreciation of music

{4) Repetition of words phrases sentences

[

Visual Perception

(1) Reading

(2} Answers to wnitten questions
(3) Understanding of pictures
(4) Appreciation of ime (watch)

IS

Tactile Perception

of form and

«

Wnting {use of nonparalyzed hand)

(1) Spontaneous—name address tme
(2) Wnting to dictation

(3) Copymg—Iletter words sentences
(4) Drawing—square tree dog

(5) Tendency to murror writing

o

Intellectval Components of Speech

(1} Ability to correlate v ord memanes
(2) Synonyms and definitions

~

Practical Response

(1) Mumery—g and

(2} Pracucal responses to spoken commands
(3) Practical responses to written commands
(4) Appreciation of identizes and uses of objects

SUMMARY
1 Positive Findings

(1) Subjectne
(2) Objectne

8t
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DIAGNOSIS

State impression m terms of
1 Enologic factor or nature of Jesion
2 Localization of lesion or anatomic damage
3 Functional disorder or syndrome

APPENDIN D-4

Orthopedic Examination

INTRODUCTION

The orthopedic examinauon 1s concerned chy fly with the
musculoskeletal svstem Such an examuation 1s only a supple
ment to the careful and complete general history and physical
examynation The orthopedic exammation 1s concerned with
deformity joint mobility and muscle changes, such as wastmg
or hypertrophy

1 Deformity
This may he angular as m malunion of a fracture severe
bowng due to nickets or scoliosts Deformity mav manifest
atsell as sh g of an y due to mal
union of a fracture or epiphysial growth disturbance De
formty may be rotanonal as in timal torsion or anteyversion
of the femoral neck Deformity may pres nt atself as a
mass ot enfargement due to overgrowth of bone or soft
tissue as In wmnors

ot Mobildy

Limntation of jomnt motion 15 an important physical sign
and 1ts cause must be detcrmmed  The difference between
actve and passve joint motion should be understood
Should a patient lack active knee extension but the examt

»
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ner be able to extend this knee passively an extra articular
cause of the active himtation should be sought (1e paral
ysis of quadnceps etc ) Lumitation of both passive and
active motion may be caused by

A Muscire spasm Due to pam as in acute back strain
or due to spasticity of central onigin as i hemiplegia
Contracrure OF capsule Iigaments and muscles con
trolling jomt motion (any type of arthniuis)
MecranicaL Block By bone or cartlage (tom menus
cus of the knee)

Bony avsyiosts Rheumatoid arthritis septic arthritis
surgscal fuston

o a w

HISTORY

Most of the pertinent facts are recorded i the basic outlme
of history and physical exammation Special attention should
be gnen to (1) the date and mechamsm of onset of the
patient s complamt (2) a detailed description of pam (type
of pam radianion what aggravates 1t what relieves st) (3)
the type of previous treatment and the response to treatment

EXAMINAT ON

The only needed for the orthopedic portion of
the exammation are a measuring tape reflex hammer and a
firm examumng table Measurements should be taken from 1
bony landmark to another {anterior superior thiac spine to
medial malleotus for leg length) Measurements of circum
ference should be at stated levels (1¢ thigh 6 in above the
patella) Measurements of Jomt motion should be stated i a
manner clear to any reader (1e the knee extends to 120 de-
grees and flexes to 40 degrees) Corresponding measurements
of the opposite jamnt should be recorded

The following 15 a brief summary of the more important
pomts to be noted i exarnation of certain areas of the body

1 The Ba k

Furst note the patient s gait and ability to move about to
dress and to undress Dote the spmal curves {lordoss
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kyphosis scoliosis) Obsenve paravertebral muscle spasm
asymmetry of flank folds tilt:ng of the pelvis and range of
motion of the spine in all directions Record at what level
back motion takes place and at what level 1t 15 restricted
Careful palpation of bony promimnences and muscle groups
should be carried out The straight leg rawsing test 1s done
with the patient in the supine position by gradually elevat
g the leg with the knee extended A careful neurologic
evaluation should be made n conjunetion with the exami
nation of the back

The Cervical Spine

Note the manner in which the patrent holds his head Note
tightness of any muscle groups particularly the sternocleido
mastord Note range of motion flewion extension lateral
bending and turming m both directions On palpation iden
tify the spinous processes of G2 and C7 Note any tender
ness or mass Skeletal lesions of the cervical spine are
frequently associated with nerve changes and a careful
neurologic evaluation should be made

The Hip

Careful mspection of the patients gait should be made
The Trendelenburg test 1s carried out by having the patrent
stand on the affected leg while elevating the normal side
‘The normal side of the pelvis will drop with a positive
test Note the level of the trochanters in relation to the iliac
crest Deep palpation of the hip jomt both anteriorly and
posteriotly may detect a mass or deformity Note the range
of motion 1n b dd flexion mn
ternal and external rotation Be sure the pelvis 1s fixed by
holding the opposite hip flexed 5o as to record only hip
motion and not lumbar spine motion Measure for leg
shortening and for thigh atrophy Remember hip disease
may cause knee pain

The Knee
Note evidence of swellng heat or tendemess Note the
range of flecion and extension Test the collateral ligaments
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bv passive abduction and adduction of the extended knee
Test the anterior cruciate hgament by drawing the tbia
forward from the femur with the knee fleced (opposte test
for prstenor cruciate) Palpate the following patella
patellar ligament suprapatellar pouch, jowt lme antencr
medial and lateral to the patellar higament Ballotie patelia
{patella chck test for yomt flmd) Palpate the popliteal
space for mass or tendemess Measure thigh circumference

The Ankle and Foot

Note evidence of swelling or deformuty Note range of ankle
motion {flexzon and extension only}) Note subastragalar
motion (mversion and eversion) Palpate the medial mal
feolus and deltord higament lateral maileolus and fateral
higament tarsal metatarsal and toe bones and jomts Note
any ewdence of abnormal callus hammer toes hallux
valgus equinus or calcaneus deformities varus or valgus or
cavus deformities

The Shoulder

Taspect shoulder for general contour and note any atrophy
with particular attention to deltoid and supraspmatus mus
clu Palpate the area around the acromion process (nme
fy over deltod or
bursa) Palpat: the coratoid process .md biapital groove
[1r and sternoclavicular yous Test the
range of shoulder motion {abducuon, adduction flexion
extension intermal and external rotation) In recording
range of shoulder motion be sure to record scapulohumeral
motion and distmguwish 1t from scapulothoracic motion
This may be done by holding the scapula and clanicle
firmly down with 1 hand while tesing passive motion of
the shoulder with the other

The Efhow

Inspect the elbow for deformuty (swelling changes m con
tour change 1n normal carryng angle) On palpation the
following anatomic pomnts may be distinguished medial
and Jateral epicondyle olecranon radial head ulnar nerve
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and biceps tendon Record the range of flexion extension
pronation supmation Note any evidence of swelling or
tenderness and relate this to the anatomic area palpated

8 The Wnst and Hand

Tnspect the hand and wnist for swelling and change m eolor
or contour Note any evidence of specific types of deform
ties caused by ulnar median or radil nerve mpury Volk
manns contracture or rheumatord arthrius Palpate the
followmng anatorme pomts radial and ulnar stvlosd ana
tomic  snuff box for the carpal navicular the mdwidual
metacarpal bones and phalanges Note the range of motion
1n the wnst fiexton and extensicn radial and ulnar devia
tion and pronation and supination Record motions in
fingers and metacarpo phalangeal jomts Speafic tests for
nerve and tendon mjuries should be done when mdicated
Motor power in the small hand muscles should be noted
! ly bd and add of the fingers and
opposttien of the thumb Sensory testing ta pir pomnt and
Iight touch should be carrsed out

APPENDIX D 5

Emergency Examination

Gentleness and reassuring calirness are mmperatrve m the
examination of the emergency patient VWhere abdommal
disease or njury 15 suspected greater injury can be avaided
and the confidence and cooperatron of the patent assured by
cautious careful and gentle palpation and mampulation If a
broken bone 15 suspected mever try to elicat the ancient and
now dishonored signs of pam and crepitation by moton Take
on x ray! If an myury to the vertebral column or the spinal
cord 15 suspected do not erer allow the patient to sit up or
even to be moved without constant upteard traction on the
Jead This policv must not be violated unul you personally ave
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satisfied that the x rays are negatne Do not contamunate
probe or mstll hquids nto bleeding or dramning ears

1 Isthe patient breathing? If not 1s the airway obstructed?
Elevate the chin and aspirate the air passages to clanfy this

2 Is the patient bleeding? 1f so can the hemorrhage be
controlled by pressure hemostat or tourmquet?

3 Is the patient breathing (strongly weakly irregularly)
but cyanotic? Is he wheezing or 1 there strdor? Is there re
traction of the chest wall or supraclavicular areas or use of
the accessory muscles of respiration? Is there devatton of the
trachea or asymmetry of the chest with resptration® If so 13
the arrway parually obstructed s the nb cage crushed s there
a sucking wound mnto the chest or have the pleural spaces
become occupied by blood or arr?

4 Can the pulse be felt? If not or if 1t 1s weak rapid or
thready 1s the patient 1n shock as demonstrated by an abnor
mal lowering of the blood pressure?

5 Is the blood pressure abnormally low? If so 1s this due
to loss of blood externally or mnternally mto a body cavity or
mto a relaxed vascular bed or 1s 1t due to heart farllure®

6 Is the patient conscious and alert? If the sensorium 15
depressed or the panent 1s unconscious 1s the departure from
normal due to cerebral anovia from an expanding antracranial
leston from shock from njury to the bramn from a convulaive
sezure from alcohol drugs or poisons or from a metabohe
disturbance such as diabetes?

7 Does the patient hate anesthena or paralysis? If so 1s
this due to mjury to the bram spmal cord or a peripheral
nerve?

8 Is the patient in pain’ If so where does he hurt” The

of pam 15 an Juable clue to the site of the

ury

9 Is the rectal temperature elerated? If so 15 the nse due
0 a systemic or a localized infection or to a failure of the
heat regulating mechanism or to a foreign protemn reaction
other than a bactenal toxun?

10 Laboratory procedures are adjunctive and should be
employed judteiously and only in seeking answers to the fore-
gowng questions It usuaily 1s important to record on a special
graph the pulse blood pressure and respiration readings taken
every 15 minutes
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11 Conclustons If the patient 15 not bleeding 1f he has
normal pulse respirations blood pressure and temp rature
and 1f he 3s consaous and alert without subjective evidence of
pan or objective evidence of myury he does not present m

emergency and may be examined 1 the usual manner
NB If for any reason a poison 13 suspected and you are not

t consult dately your

sure of the diuag

nearest Poison Control Center lhsted below

Porson Covrror CeNTERS

ALABAMA

AnnisToN
Anniston Memorial Hospital
Tel AD 7 5421

BIRMINGHAM
Unversity of Alabama
Medical Center
Tel 53 3,31

Frorence
Eliza Coffes Memonal
Hospital
Tel AT 28321

ARIZONA

ProENIx
Marnicopa County Medical

ociety
Tel Alpine 8 8331

Tucson
Unversity of Anizona
Tel MA 4 8181

ARKANSAS

LirTee Rock
Unwernity of Arkansas
Medical Center
Tel Frankln 2 4351

CALIFORNTA

BERKELEY
Herrick Memonal Hospital
Tel Thornwall 5 0130

Los AnorLes
University of Califorma
Medical Center
Tel Bradshaw 2 8311

Chldren s Ho pital Society
of Lot Angeles
Tel Normandy 4 2121

MarTinez
Contra Costa County

Hospata!

Tel Martinez 3080

OAKLAND

Atameda--Contra Costa
Medical Assoc

Tel Ofympic 2 8171

Ch\ldr:n s Hnspual of the
East

Tel O‘ympxc 21143

Highland—Alameda
County Hospital

Tel hellogg 2 1122

Orance
Orange County General
Hospital
Tel F ellogg 8 2331
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San Frascisco
Tosp tal

Mwnreraws
ddlesex M al

Central ¥
Tel Hemlock 1 7800
Chuldren s Hospital
Tel Baywview 1200

8ax Josz
San Jose Emergency Farst
And Staton
Tel Cypress 2 3141
San Leavoro
Fasrmount Hospitaf of
Alameda Gounty
Tel Elgn 1 500
Sav Marso
Community Hospital of
an Mateo
Tel Firende 5 2721
Sanra Crara Counry
Santa Clara County Hospital
Tel Cypress 3 0762
Sax Rara
Mann Gcnenl Hosputal
Tel Glencourt 3 3110

COLoRADOY

Drxvex
Departenent of Health and
[ospitals
Tel Tabor 51331
CONNECTICY
Bruxerowrt
Brdgeport Hosputal
Tel Edwmon 4 0131
St Vincent s Hospital
Tel Forest 6 360t
Harrroxs

St. Franas Hosprsat
Tel Chapet 8 8781

Hosprtal
Tel Fireude 8 2681
New Bamran
New Britan General

Hospital
Tel Baldwin 3 7761

SYAMFORD
Stamford Hospseal
Tel Firesde § “Gul

WATERBURY

St Mary s Hospital
Tel Plaza § 8331

DELAWARE

WILMINGTON
Delaware Hospital
Tel Olyopia 5 3389

DISTRICT OF COWMBIA

I ASHINGTON
Chaldren s Hospatal
Tel Dupont 7-4220

t 250

FLORIDA

Dayrava Beacu
Halifax District Hospital
Tet Chaton 2 5561

Forr LAUDERD,
Ncn.h Bmwnrd Gcnera]

patal
a “acison 2 3511

Fort Myrxs
Lee County Hospatal
Tel Eduon ® 1141

{eonnou &)
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Porson Co~tror Qexrers

GAINESVILLE
Alachua General Hospital
Tel Frankhn 2-4321

JacxsonyiLe
St Vincent s Hosmutal
Tel Evergreen 8 7761

Laxzrano
Morrell Memonial Hospital
Tel Mutual 4 4211

Mo
Jacksan Memonal Hospital
Tel Frankhna 1 9611

Mz Beacn
Mt Sina1 Hospital
Tel Jefferson 8 8421

Ocata
Munroe Memonal Hospital
Tel Maron 2 4211

TrLanpo
Orange Memonal Hospual
Tel Orlando 3 5511

Panama Cury
Memornal Hospital of
Bay County
Tel Sunset3 74t

PensacoLa
Bagptisz Hospita}
Tel Hemlock 8 5423
S PeTERSBURG
Mound Park Hospital
Tel Mound Park § 1181
SARASOTA
Sarasota Memorial Hospital
Tel Ranghng 6 8831
TALLAHASSEE
Tallahassee Memonsat

Hosputal
Tel 8060

TAMPA
Tampa Muntipal Hospital
Tel 84321

Wesr Paun Bzacu
Good Samantan Hospital
Tel Temple 3 (741

GEORGIA

ALBANY
Photbe Putney Memorsal
Hosputal
Tel Hemlock 6 3371

ATLANTA
Grady Memonial Hospital
Tel Cypress 4711

Department of
Pharmacology

Emory University School
of Medicine

Tel Drank 3 162}

AvoysTa
Unnersity Hosprtal
Tel Park 2 7731

Department of Pediatncs
Medheal College of Georgia
Tel Park 4 7461

Covrusssus
The Medicat Center
Tel Faufax 2 2521

Forr Qorernorre
Tt County Hosprtal
Tel 842654

Savannan
Memoniaf Hospatal
Tel Elgn 3 3200
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HAawAl

Hosorvey
!\awk:chm Childsen s

Tel 5:4563

JUNOIS

Avsona
St Charles Hospital
Tel 8714
Cricaco
Mercy Hosptal
Tel Victory 24700

Brrrvouan
St Anthony s Hogpital
Tel 830

Evanston
Evanston Hospital
Tel Greenleaf 5 2500
St Francs Hosputal
Tel Dawis 8 7200
Communsty Hosptal
Tel Umiversity 4 9500

Grancre Crry
St Elszabeth s Hospital
Tel Trangle § 2070

Jorer
Wikt County Health Dept
Tet Saratoga & 6795

Rawxaxer
St Mary's Ho:pxml
Tel 3445
SeasnoriELn
Memanal Hmpnzal
Tel 23
St ]chn: Hosmui
Tel 0 6881

INDIANA

Easr Cmicaco

St Catherine Hosprtal
Tel Export 7 3080

Engmans

Elkhart G:neral Hosprzal
Tel 3 585

Hamatonn

St Margaret Hospital
Tel Westmore 2 2300

InptanaroLts

Pouon Control Center
Tel Walnut 5 1577

General Hospital
Tel Meleose 6 6331

JOWA

Des Mosnes

Towa Possan Informaton

entes
Tel Atlante 8 7111

Forr Dovox

Lutheran Hosptal
Tel 40911

KANSAS

Torrxa

Stormont Vait Hosputal
Tel Topeka 5 2361
Ext 218

KENTUCKY

ForT Trosas

St Luke s Hosprtal
Tet Hiland 3 1600 Ext T4

Lexncron

Bapnst Hospstal
Tel 48320

{ auadi
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Poison ControL Centers

LouvisviLLe
Lowswlle General Hospital
Tel Juniper 2 1831

Papucan
‘Western Baptist Hospital
Tel 56361 Ext 21

LOUISIANA

New ORrLEANS
Lowsana State Umversity
School of Medicine
Tel Magnola 6692

MARYLAND

BALTISORE
Baltumore City Haspatal
Tel Dickens 2 5400
Johns Hopkins Hospital
Tel Orleans » 5500
Unwversity of Maryland

Hospital
Tel Lexngton 9 0220

BeTHESDA
Suburban Hospatal
Tel Oliver 4 6750

MASSACHUSETTS

Bosron
Children s Medical Center
Tel Beacon 2 7800

Nzw Beprorp
St Luke s Hosputal
Tel Wyman 9 6211
Ext 359

SPRINGFIELD
Dept of Pubke Health
Tel Republic 9 2536

WorcesTER
Worcester Caty Hosputal
Tel Pleasant 6 1551

MICHIGAN

Barrie Caeex
Calhoun County Health

Dept
Tel Woodward 2 6781

Derrorr
Herman haefer Hospatal
Tel Tnruty 2 3334

Frnt
Hurley Hospital
Tel Cedar 2 1161

Grann Rars
Butterworth Hospital
Tel Glendale { 3591

Blodgett Memorial Hospital
Tel Glendale 6 5301

St Mary s Hosputal
Tel Glendale § 3131

PonTic
St Joseph Mercy Hospital
Tel Federal 4 3511

Port Huron
Mercy Hospital
Tel Yukon 5 9331

MINNESOTA

Mankaro
Tmmanuel Hospital
Tel 8 1606

MinnearoLIS
Minnesota State
Department of Health
Tel Federal 9 7751
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North Memorial Hospital
Tel Junsper 8 7753
Northwestern Hospital
Tel FE 2 7766

Munneapohs General
Hospatal
Tel Federal 31178
St Croup

St Cloud Hosptal
Tel Blackburn 7700

St PauL
Bethesda Hospital
Tel Capital 4 7561
The Children s Hospital
Tel Capital 7 6521
St Johns Hospital
Tel Prospect 15571
St Luke s Hospital
Tel Capital 4 6501

MISSISSIPPI

Laurzr,
Jones County Community
Hospital
Tel 87236

MISSOURT

Care GiRARDEAU
St Francis Hospital
Tel ED 53375

Kavsas Crry
Kansas City General
Hospital #1
Tel Harnson 1 8060
Mercy Hospital
Tel Grand t 5750

St Lours

St Lows Childrens
Hospatal

Tel Forest 7 6880

Homer G Philkips City
Hospital

Tel Frankln 13100

St Lows City Hospital

Tel Central 1 7300

Cardinal Glennon Memonal
Hospstal for Chuldren
Tel Mohawk 4 7222

NEBRASKA

[o 178778
Cluldren s Memorial

Hospatal
Tel Glendale 5400

NEW JERSEY

AtranTic Crry
Atlantic Caty Hospital
Porson Control Center
Tel Atlantc City 5 2112

CaxMpEN
West Jersey Hospatal
Tel Woodlawn 3 8830

Lono Brancr
Monmouth Memorial

Hosp1tal
Tel Capitol 2 5200
MoNTCLAR

Mountamsde Hospital
Tel Pdgnm 6 6000

MormisToWN
All Soul s Hospatal
Tel JE 80900

(0 1 ued)
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Poisox Controt CENTERS

Memorsal Hospital
Tel JE 84500

Nerrune
Frtken Memorial Hosputal
Tel Prospect 5 5500

Newang
Babies Hospstal
Tel Humboldt 2 6200

Nuriey
The Nutley Chuld Safety

Program
Tei Nutley 2 0133
Sourn Orance

Orange Memorial Hospital
Tel 5 1100

NEW MEXICO

ALAMOGORDO
Povon Control Center
Tel 204

NEW YORK

New Yorx Crry
New York City Department
of Heal
Tel Worth 4 3800
Ext 680
ALBANY

Albany Hospieal
Tel Albany 84541

Burraro
Buffalo Children s Hospital
Tel Summer 5 1000
Exc 242

ELMIRA
St Jaseph s Hospital
Tel 624)

Nuacara Faris
Niagara Falls Memonial
Hospstal
Tel 5761

Rocuester
Strong Memorial Hosprtal
Tel Greenfield 3 4400
Ext 224

Syracuse
City Hospital
Tel Gramie 6 3166

NORTH CAROUNA

Duritan
OPD Duke Unwversity
Hospatal
Tel Durbam 9013
Ext 398

Jacrsovvitie
Onslow Memonal Hospital
Tel 7241

NORTH DAKOTA

Brsstarck
Quain and Ramstad Chme
Tel Capito 3 1490

Farco
The Dakata Chac
Tel Adams 5 6466
Granp Forks
Medical School
University of Notth Dakota
Tel 46211

oHlo
AxROV

Children s Hospstat
Tel Blackstone 3 5531
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CINGINNATT
‘The Kettering Laboratory
Tel CA 1414

CLEVELAND
Cleveland Academy of

Medicine
Tel Cedar 1 3500
Cotunpus

The Children s Hospatal
Tel Clearbrook 8 978>

MaNsFtELD
Mansfield General Hospital
Tel 4771

ToLEDO
Poison Informagon Center
of Greater Toledo
Tel Cherry 4 1961

OKLAHOMA
Oxranoma Ciry
University of Oklahoma
Medical Center
Tel REG6 1511 Ext 358

DREGON

PorTLAND
Oregon Paison Control

egistry
Tel Capstol 8 9181 (day)
Captol 8 5546 (rught)

PENNSYIVANIA

AvLentown
‘Allentown Hospital Assoc
Tel Hemlock 4 7161

DAsvILLE
George F Ges nger
Memonal Hospital
Tel 1250

Eri
Hamot Hospital Assoc
Tel 26991

Ha tssuro
Harnisburg Hospital
Tel Cedar 8 5%21

Polyclinc Hospital
Tel CE§ 7361

LancasTER
St Joseph Hospital
Tel Express 4 7181

PHILADELPHIA
Ph ladelphia Department of
Pubhc Health
Tel WA 25524

Sraron
Sharon General Hospital
Tel 77701
Wizkzs Barre
Mercy Hospital
Tel Valley 2 8101

SOUTH CAROLINA

Covumsia
Columbia Hospital
Tel Alpine 4 7387

SOUTH DAKOTA

| ERMILION
Dept of Pharmacology
University of South Dakota
Tel Market 4 4411

TENNESSEE

Jackson
Madison General Hospital
Td 79651

(co t ued}
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Poison Co~ntror CenTERS

KroyviLee
Unuversity of Tennessee
Memonal Research
Center and Hospital
Tel 42061

Mespars
Le Bonheur Children s

ospital
Tel Jackson 5 6541

NasuviiLE
‘Vanderbslt Haspital
Tel 95651

TEXAS

Coreus Cruastr
Memorial Hospital
Tel Tulip 4 2411

Fort WorTH
W T Cook Memonal
Hosptal Center for
Children
Tel Fortune 5521

GALVESTON
John Sealy Hospital
Tel Southfield 5 4541

Housron
Baylor University Callege
of Medicine
Tel Jackson 94851

UTAH

SaLt Lare Crry
Salt Lake County Hospatal
Tel Hunter 4 8612
Ext 334

VIRGINIA

Porrssoutrr
U S Naval Hospital
Tel Export 9 2441

RicnmoND
Medical Gollege of Virgima
Tel Ruchmond 7 9851
WASHINGTON

SEATTLE
Children s Orthopedic

ospital
Tel Filimore 4500
SpORANE
Deaconess Hotpital
Tel RI 74811
WEST VIRGINIA
Prve Grove
‘The Pine Drug Store
Te! Tuxedo 9 8500
WISCONSIN
MiLwaUREE
F J Meliencamp MD
Chayrman Posson Control

Commuttee
Tel Waodruff 2 9700
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APPENDIX D 6

Evaluation of the Psychotic Patient
and the Mental Status Examination

INTRODUCTION

Whenever the patient 1s suspected of bemg psychotic the
following mental status exammation should be employed It
15 to be used only as a guide so that us conunued use wall
enzble the exammer to leam methods of obtamnin~ data intel
ligently from others and from the pauent One of the sigmufi
cant differences 1n the examunation of a psychotic patient 1
that the history obtamned from the patient must be supple
mented by information from relatives neighbors munisters
other physicrans soc1al workers etc who know the patient If
possible these mnformants should be seen when the patient 18
brought to the haspital Often these mntervies s will mdicate
errors discrepancies and omussions 1 the history or will de
fine more clearly the patient s statements A number of such
mterviews frequently are required to obtam a correct estumate
of the family structure and a sausfactory account of the pa
uient s hie experiences and the development of the present
illness At times the psychotic patient 15 unable to give any
relable history nevertheless what he does say should be re
corded although most of the data will have been obtained
from other persons

Mental illness frequently arouses resentment, guilt and
anvety 1 relatives These may manifest themselves by atts
tudes of defensiveness shame anger or bewilderment. The
doctor should be aware of this and attempt to make each inter
view an exercise n psychotherapy In addition to obtaming
much information from famly members, the interviews should
onzent the farmily members allay some of their anaety and
gve them a better understanding of the causes of emotional
tllness The members of the famuly should be encouraged
through therr interest 1n the patrent to share as much mforma
tion as possible wath the physiaan They may also be told 1
general terms about some of the problems that the patient 1s
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facing Obwviously with improved understanding on the part
of the relatnes thev will become more cooperative 1 following
through recommendations for further care or hospitalization
chinges 1n the home and attitudes toward the patient How
avir such discussions with the relatives should avoid the ex
tremes of alarmusm or undue optimssm  In speaking to them
one should use language which 1s understandable m terms of
their own culture pattern Special care should be exercised m
protecting the patient s interests and not giving the relatives
nformation that could be used agamst him or that could be
msinterpreted by the family  After the imtial mnterview the
family should be urged to ask for conferences whenever the
physician feels they are mdirated and they hould be kept
informed of the patients progress When further information
18 needed from social health and judicial agencies n the
community the physician usually will be heiped considerably
by referrin, such matters to the psvchiatric social worker

In addition to historical data from the pauent and others
the mental status exammation will help the examiner to det ct
slight or marhed abnormalities in the thought procistes and
actual experiences of the patient This examination 15 not a
1egal mquiry but an outhne to facihitate understandm,, of the
patient s problems and observation of perunent aspects of hus
behavior

MENTAL STATUS EXAMINATION
1 General Descnption

A short deseniption of what nurses students phvsicians and

athers 1 contact with the patent have obserned

A Dre.s Neat untidy eccentnc appropriate to the oc
casion etc

B Posture Relaxed ngid tense erect recumbent etc

G Faciar exeression  Mobife fixed ccstatic depressed
angry etc

D Armrrupe  Friendly aggressive cooperative  resustine
negatnistic gtc

£ GeveraL moop Objective statements from observation

—calm elated anxious amtable depressed tearful hist

less mote variations and discrepancies between mood
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and thought content and changes of mood at different
yimes of the day

F Moror actvrry Under or overactivity dystoma amm
less movements.

2 Stream of Talk

Rate qualty amount and form under pressure retarded
blocked relevant logical coherent conase illogical disor
ganzed flight of sdeas neologisms word salad cireum
stantial thymung punming loudness whispering screamung
etc

@

Subjective Emotional Reacton and Mood

In contrast to observed mood data on subjective mood are
obtaned by answers to questions such as  How do you
feel? What part of the day 15 most pleasant® Most difficult?
Do vou become angry depressed intable frightened pan
1cky? When® Why? At times do you feel youd rather die
than continue this way®

I

Confent of Thought

Great care must be exercised here to avoid direct question
g or to follow stavishly the outline Many patients will
not answer or will get angry 1f asked Do you hear
voices” or Do you see people who you hnow arent
there? Yet these same patients may have hallecinations
and can be much reheved if they are allowed tactfully to
share these disturbing experiences with a physician At one
pornt or another they may need reassurance They may ask
for it sayng Doctor this sounds crazy They should be
reassured told that such things happen quite frequently to
people under emotional stress
A OBSESSIONS COMPULSIONS AND PHOBIC THOUGHTS
Do you have thoughts that you are unable to control
or nid yourself of> Do you fear storms heights crowds
traffic> Are you compelled to follow a certain ntual
while dressing eating or walking etc > Do you feel
tense 1f the foreyomng are not done?
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FEELINGS OF UNPPALITY AND DEPERSONALIATION 1)
you feed asaf you were 1 a fog® Do things lock dimt or
distant to you® Do things ook as if they were m a
dream? Do things that happen to vou seem unreal® Do
you feel unnatural?
Dsrystons—{This wrea should be approached grad
uafly } Have you had any unusual unpleasant or per
pleung  expenences’ Have vou had any peeubar
thoughts dreams imagmings? Does the patient express
ideas which are clearly n error?
PERSECUTORY TREWDS  Are you ronsdered fri ndly
and popular? Do people like you® Do they talk about
you?® Are you susprcaous of others? Do you feel wronged
annoyed powsoned® How do you explan this®
Passnvrry reeunes Do you think others may be able
to mfluence vou’ How? Do vou think some people can
read minds® Can they read yours® Control you? How?
Somaric TRENDs  Has any part of your hody changed®
Inquire about elimmation senses digestion pamn sweat
yenitals sexual powers
Irtusions (These are important in the examnation
of delimous patents although usually the presence of
lusions 15 established on objective evidence ) Do
shadows or noises [ook peeuliar or frightening to you?
Do body sensation  lead you to thmk vou are beng
touched?
Hawvovations  This ares should be approached
graduatly
1) Auditory— Do vou hear buzzng in vour ears”
Nosses” Do vou know of anybodv who ever heard
noses® Did anything hike this ever happen to you®
2} Vwual— Have you scen any Bashes of hght® Did
you ever mmagi jou saw things as if in a dream
Have you imagined that you saw thungs and peopic
and wondered whether you were drearing or
awnke?
3) If ballucenations are a ke wledgrd atk —
a) Auditory~— What do they say? Pleasant? Un
pleasant? VWhose voice? Man® Woman® In both
ears® What does 1t mean? Are they talking to you

About you?
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b} Visual— At mght or day? Eyes open or shut?
‘Where? What or whom do you see? What does it
mean?

¢} Gustatory— Do things taste the same? Peculiar?
d) Olfactory— Have you noticed any queer odors?

5 Sensorum Examinahon

Ths 15 particularly important when delinum or dementia
1s suspected Its careful use will test attention memory
grasp of general nformation and capacty for logical
thought Frequently this part of the exammation may annoy
or provoke the patient, as he 1s apt to equate direct ques
tiomng 1n areas of attention memory and nformation as
tests of mtelligence As a matter of fact much of what
follows may be obtamed casually and indirectly i ehciting
the historical data in the conventional manner Information
concerning orientation and memory can be obtamed by
ashing when the patient came to the hospital or about
events which have transpired since his admission ete It s
best when possible to avoid direct questiomng and obtamn
mformation through indirect and casual means
In mnstances 1 which the examuner feels that more
comprehensive psychologic tests are andicated he may ar
range an appointment for the patent with a chmucal psy
chologist The psychologist may the pro)
tests as well as the more conventional psychologic tests
A Orientamion Is he onented for time (day month
year) place person and situauon? Does the patient
recognize doctors nurses?
B Menory
1) Remote past—Use questions that can be cheched
such as  How old are you? Yhen were you born®
When married? What age?® Date of burth of
children?
2) Recent past— Home address® Telephone number?
When and how did you come to the hospatal® Events
1n the past 24 hours? What happened when you first
arnved 1n the hospital?
3) Retention and recall—Repeat forward 31759 or
42385 (7th year) repeat reversed 6528 or 4937 (Sth




=]

]

]

MENTAL STATUS EXAMINATION

year) repeat reversed 15286 or 69482 (14th year)
recall 375 Vine Street after 5 mimutes 1 hour next
day etc
GRASP OF GENERAL INFORMATION Name govemor
mayor last 5 presidents {3 1s average) 4 large ciues
wars current events etc
Catcurations  Muluplication addition count comns
simple arithmetical problems (may have been obtamed
from asking patient hus age ages of children etc )
READING WRITING AND SPrecH  Use test phrases obtain
wniung specimen to paste in the chart describe speech
and wrnitng have patient read Cowboy Story and
note 1f patient gets meaming and can tell story note
character of reading memory lapses errors and con
fabulation
A cowboy from Arizona went to San Francisco and
took his dog which he left at a friend s while he pur
chased a new swit of clothes Dressed finely he went
back to the dog whistled to him called him by name
and patted hin However the dog would have nothing
t0 do with him i his new hat and coat and gave a
moumnful how! Coaxing was of no avail so the cowboy
went away and donned his old garments whereupon the
dog immediately showed his wild joy on seeng his
master as he thought he ought to be
LEVEL OF AWARENESS
1} Attentign span—senal subtraction of 75 or 3 5 from
100 (This test 1s dependent on at least a grammar
school education ) Attentton should be paid to the
manner in which the test 15 performed It 1s not
only a test of anthmetical ability but taxes continu
ously and repeatedly the ability to attend and con
centrate and 15 one of the most valuable tests in
detecting shight chang s 1n attention produced by
delirum Long before arithmetrcal error 1s apparent
the patient may betray his decreasing ability to per
form the task by heightened effort perseveration
increase n total time of the test frequent hesitation
or questiorung requesting a new start or becoming
irntable deprectating the test and the examiner
2} Judoment—daes the patient show good or poor
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judgment n general actnities” Does he gne due
salue to practicaf consideranons? Can he disunguish
between he and mistake dwarf and child idieness
and lazness poverty and misery character and repu
tation® Plans for the futare Is judgment better on
ampersonal than on personal matters?
Abstractions—mnguire about the meaning of proverbs
such as A squeakimg wheel gets the grease A
rolling stone gathers no moss  The appie falls near
its tree  The tongue 1s the enemy of the neck
Note whether {1) mterpretation 1s hteral (2) the
weanmng of the proverh 15 understoed (3) the pa
tient sees any relationship to hus personal situation
and (4) all proverbs are interpreted i the hight of
tus personal problems

Insight—(a) Guve a verbatim statement of the pa
tient s formulation of himself in his pre ent situation
(b) Is the pauent aware of mental or physical de
fects? Does he realize that the difficulty 15 wathin
himself or does he ascribe 1t to external sources? {¢)
Does he make any statement as to the emotional
nature of hus illness® Has he any msight mnto etiotogic
or dynamuie factors®

w

&

APPENDIX D 7

Evaluation of the Comatose,
Stuporous, or Uncooperative Patient

INTRODUCTION

The comatese patient must be examned rapudly Necessary
supportine therapy should be mitiated immediately and con
tmued even dunng the exammation The stuporous or unco
operauve patent should be closely observed until assuun:e 15
asailable for A number of
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have to be made quickly to reach a diagnosis and male a
deciston as to treatment

Negatvism, stupor catatonty agitation or coma should be
distinguished and recorded when the patient 1s in such a state
To wau for a chmcal picture to change 15 to miss an oppor
tuntty and leave a gap m the chinical exammanon detnmental
to the patient

These states may be associated with a wide sanety of neuro-
logte bol latory touc or psychiat
disorders 50 1t 15 essential to mvestigate the patient s immedsate
status 1n accordance with a defirute plan

HISTORY

1 General

Obtamn as accurate an account as possible of the patient s
past tustory recent complamts and the onset early and
late symptoms of the present sliness Inquire about the
duration of any lucd wntervals and the perod of secondary
unconsciousness Do not allow relatives friends passers by
or the police to leave until they hate been questioned by
the physictans who will wllunately be n direct charge o}
the patient If necessary send the pohce o1 a socral worker
after them Identify the wnformant jor each stem in the
hustory

»

fnjury

Get specific detatls of the ime type and place of accident
particularly in the case of head mjunes Inquire about the
patent g state of responsieness and behavior duning and
after the accident from the patient if possible or any
available witness Remember that the case may have
sedicolegal implications

©

Drug Ingestion
Inquire speasfically abaut alcohol (do not let a history of
ingestson lead you to overlook a possible head njury)
Antabuse barbiturates brosmides oprates  tranquibzers
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salicylates mose drops cyamde or other pomons ({See
Appendix D5 p 88 for Powon Control Centers }

Melabolic Disenses

Inguire about 3 Tustory of diabetes look for a ciabeuc
sdennification card or needle marks consider both acidos:s
and hypoglycemia Inquire about renal or hver discase
and consider urenua and hepatic coma Eclampua m the
female ond the possthality of thyrotoxicosis myedema
and pellagsa should be considered

Centrat Nervous System Diseases

Inqure about a hustosy of severe headaches hypertension
or epilepsy and think espearally of cerebral vascular acer
dents fsubarachnod b h cerebral E
cercbral embols) consider hyperiensive encephalopathy
subdural or epidural hematoma bram tumor CNS sypk
this and rarcinomatoss Obtain a2 precse dasenptior of
any comvulsion Befose concluding that seszures have not
oecurred wmquise wsing commonly understood terms bke

falling owt  blackeut, £t petit mal and grand
mal  are not terms which constitute an adequate descrip
tion of a convulsion ta the layman

Cineolatory System

Inqusse about heart duease tn particular matral stenosis
coronary artery disease aoTuC stenosis angwa pecfons
heart block {Stokes Adams) carotd smus sensitivity ar
shythumias and cardiac fafure Conssder shock from acute
hemorrhage chsonic blood loss ar a bload dyscrasa such
as permeous anemia Vasodepressor syncepe 18 of brief
duration and the patent usualty vecovers promptly when
placed horszontally

Physical Agents

Consider heat stroke or exhaustson elecine shock burns
and drg viung
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& Chemeal Agents
Consider ¢rbon 4 di i and ftural
peisons kerosene cleaning fwds and msecx spider and
repule bites

9 infechons
Consider recent fevers rashes msect bites upper respura
tory mfection pneumonta tberculosis severe influenza
menngius encephalitis dysentery and any smfections with
hugh fever

10 Psychiate Disarders
Catatorne schizophrema hystena acute mama and panic
states

EXAMINATION

Examination may be made m a matter of mmutes and of
necessary the observer should hate 1 or more asuistants Always
hase the patsent s pulse blood pressure respirations and temp
crature 1f necessary recorded at frequent intervals and charted
on a special graph

1

Resprration

I of y obstruction first
M there s c\\dmte of ohstruction carrect at once mouth
gag oropharyngeal asrway laryngoscopy and mtubation
or tracheotomy

A hussuauvr reserranos {(deep and sighmg)  Diabetic
acdosis wretnie aodosss diarrhea sabeyhsm and
other causes of acidoss

IncreAsEp RaTE Systerme infection carbon menoade
poisoning and nant poisons

C Decreasto pate. Expanding mtracramal lestons al
coho} opate and barbiturate paisoming nose deops an
wfants electnic shock hesosene powsonmg

STERTOROLS RESPIRATIONS Cerebral vascular accident

abstruction 10 airway

"

=]
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Blocd Pressure

If there 15 evidence of shock (decreased or undetectable
blood pressure thready pulse pallor or sweating) start
correction at once with parenteral flurds and volume ex
panders Cross match blood for transfuston
A Increasep Cerebral vascular accident carbon de
oude retention expanding 1ntracranial lesion urema
h

B Drcreasen Diabetic acidosts shock from hemorrhage
or trauma alcoholism opiate and barbiturate poson
g carbon monoude poisomung heat exhaustion

Pulse Rate

A Rarm  Diabetes (acidosis and hypoglycerma) alco
holsm eclampsia hemorrhagic or neurogemc shock
coma heat stroke paroxysmal tachycardia

B Irrecurar Cardiac decompensation arrhythmas
carbon monoside posoning

C Stow purse Increased mtracramal pressure heart
block opiate and barbiturate poisoning hyperhalemia

After correction of respiratory obstruction and shock has

been mstituted the exarmination can be completed

Obvious tnjury
Look carefully for local mjury eg scalp tongue chest

concealed bleeding epilepsy bums asymmetry of trunk
or extremities hemplegsa

Breath Odor

Alcohol (mtoxcation and trauma) fruty or rotten
apples (diabenc acidosis) sweetened (fetor hepat
scus)  unmferous (uremia) illuminating gas (carbon
monovxide poisoning) kerosene

Color of Skin and Mucous Membranes

Note any trauma or bleeding hypererma—acute alco
holism  cherry red—carbon monoxde poisoning cyanosis
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~—respiratory obstruction or insufficiency tardiac decom
pensation meningitss cclamps:a pmllclnl :mz pnew
moma h

anemya jaundice—hepatic coma acute surgreat abdemen
spiders rashes—memngocaccal menmgitis (yphaus mea
sles brormsm needle panctures—diabetes marconc ad
dicion

Temperature

Axillary are hable Mouth temp

shou]d not be attempted in the presence of coma Rectal

temperatures should be used generally but nat m preg

nant or bleeding females except under direct supervision

of & physicaan

A. Ermvarzn Menmgtts encephalitss dysentery severe
general mfection heat stroke hepatic coma parot
ysmat tachycardsn salicylism

B Lowemep Carbon monoxde pownonmg  alcoholism
barbiturate posonsng exposure

Skull Damage

Note the position and any deformiuies of the head assess
the injury by examuung scalp lestons and the extent of
skull damage look for bloody or watery discharge from
ears or nose but do not probe

Other Suyns

A Cowwurstons Epdepsy tetany cerebral vascular aces
dent alcoholism eclampuia CNS syphilis encephalitis
menmgitts hypoglycemua rapd rise of temperatuse in
children hypertensive encephalopathe
Vousrive  Inereased mtracramal pressure
‘\-!uscu: T srerive Uremua passoning

vasses  Eck (p ) acute
surgical abdomen hepauc tnhtgemcnt subcapsular
rupture of liver or spleen aneurysm asctes acute
urmazy setenton {always percuss the bladder area)

[~2o1-
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E Wou~ps OF THE ToNGUE Suggestive of precedmng
convulsions
F Sorr evesaits Dehydration as m dubetic acidos:s

Neurologic Examimnahon

A Menincrar sions  Suff neck hemigs sgn Brudzm
s s sign

B Pueas Pmpoint dilated unequal reaction to light

do not use mydnatcs record pupillary size diagram

matically Note especially the dilated, fixed pupil

Funor Papilledema hemosthage exudates

OcuLar AND FaciaL MUScLES Facual weakness asym

metry comeal reflexes deviation of tongue drooling

from the side of the mouth arrabilty of facial

muscles

E Moror system Paralysis muscle tone twatchings
clonus patterns of convulsions (describe i detal)
respiratory paralysts

ga

F Tenpow RErFLExs Note the actvity and quality
clonus abnormal reflexes
G Sewsory sysTEM  Response to pam  withdrawal

thumb pressure over the exit foramma of the supra
orbital nerves s a fairly accurate and consistent means.
of assessing levels of pain response
H CoNsCOUSNESS AND AWARENESS Changes m level
I INCONTINENCE OF LRINE AND FECES
C: Note sp
K. MAKE A DETAILED NEUROLOGIC EXAMINATION as 500m
as feasible (sce Appendix D3 p 77)

laboratory Examination

A Urinacysts (catheterize when mdicated) Complete
analysis If acetone 1s present test for salicylates
B Broop counts Whte cell count do a differential,
hemoglobin and packed cell volume 1f indicated
C X rays
1) Skull x rays—do these sn cases of obuious or sus
pected trauma when the patients general condi
tion permuts but 1t 18 useless to attempt them with
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restless or confused patients unless they can be
safely moved and held frmly
2) Chest fims~should be tzken i children
3} Any suspscrous or guestionable grea of the body—
but enly when the pauent can be safely immobt
hized and moved
D Broon cnesicar peremNations  Blood sugar sf the
pauent s dabetic ar sugar or acetone & present 1
the unne BUN CO a0 all except obvions cases
brosmude level when mdicated STS reutinely
E Broov currorss Should be drawn when systerme 1
fections are suspected
Lumzar puncture Should be considered only after
evahiation of other evidence Cells proten STS cul
ture and sugdr if ndicated Do not do a lumber
puncture i the presence of wncreased miracramal pres
sure papudledema or an obciously expanding wira
crantal leston
C Gastric Lavace Fhis s dongerous @ the presence of
deep coma but net gastric aspration if acute gastoc
dilatation 18 suspected
H ELeCTROENCEFRALOORAMS These are not usually help
ful m emergencies

e}

Piychiaine Exemmatian

Vhen the precechng exammations have yelded no other
Tikely euology psychiatnc evaluvation may be conducted
along the hnes previously indicated (see Appendic D6
P 973 1115 of great help to the psychiatnst to keep the
roformants presenat until he has had 2 chance to wmierew
them
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1 Hematologic Procedures

COLLECTION OF BLOOD
1 Copillary Blood

This 1s obtamned by puncture of the skin with a sterile new
or autoclaved lancet The mstrument must not be reused on
another patient unless 1t 1s first reautoclaved for fear of
transmtting the virus of homologous serum hepatitis stert
lization by boiling 1s not adequate

»

Blood from a Large Vessel

This blood (ordmarily taken from a vem) should be ob-
tawned as nearly as possible without stasts in order to avoid
alteratson of concentration of formed elements The punc
ture should be clean since lack of free flow and introduc
tion of air bubbles may adversely affect the determination
of erythrocyte number packed cell volume sedimentation
rate and clottng factors due to hemolysis and/or partial
coagulation The blood should be transferred with a miny
mum of delay to the appropriate contawner after first remov
ing the needle to minimize hemolysis 1f however a smear
1s to be made this 1s first prepared from a drop of blood
from the needle or syringe t1p before transfer of the contents
of the syninge Bottles contamning anticoagulant should be
shaken at once When blood from an anticoagulant bottle
15 used a uniform suspension of cells must be assured by
nverting the bottle at least 50 tmes followed by prompt
removal of the sample

[

Anthicongulants
A used for h logic studies are
sodum, the double oxalate mixture of Heller and Pau] and

13
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hepran Sequestrene sodwm which 15 a chelaung agent
binding sonuzed eafoum i satssfactory for most routie
purposes The optimum quantty for prevenung coagulation
of 5 i of blood 15 5 mg  but this will prevent coagulation
of quantsies of blood from 1 to & ml without altenng
packed cell volume or affecting sedsmentation rate Se
questrens dipotassium s nore soluble but produces shembk
g of red cells

Hepann solution may be used occasionally for specal
studtes but st 3s not used raunnely beeause in the ccmcen
sration necessasy for pl
ton 1t favars the agglammuon oi l:crgc ronleaux and thus
may spuniously augment sedimentation rate Clumpmng of
seukocvtes and red blood cells may sntecfere with their
enumeraton bug 1t does not affect the deternunation of
packed ceff volume

The double ovalate mmture {potassum oxafate ¢ mg
ammonium oxalate § mg for 5 ml of blood) 1 entrely
satisfactory for most purposes Alterations in this propor
tion or single oxalate salts may produce drastic alierations
1 the red ¢ell volume

Marphologie distortion of leuhocytes may result from
any of the anticoagulants particularly oxalates so that
smears for morpholagic study must be made from fresh
blood without the addition of anfticoagulants

VOLUME OF PACKED RED CEULS (Vi)

Tue techmques are commenly avaslable for this deterrana
tion—the macrotechraque using the Wintrobe hematocnt and
2 mucrotechmque usieg caprilary tubes Hematoerts of dif
ferent dessgn are used m some mstunons but the princples
unvolved are sumilar to those of the Wurobe tube The miero
method has a shghtly greater range of error and can be per
formed only 1 a spectal centrifuge desigtied for capsliary tubes
It 15 useful as a screening procedure for anemma since capitary
bleod may be used

The macre method w performed by filling the Wintrabe
hematoent preasely to the 101 mark with blood from an
anticoagutant bottle Thus will brang che bottom of the meniscus
to the 10 mark The tube 1s then balanced and cenunfuged for
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at least 30 minutes For maximum packing the centrifuge must
provide a relative centnifugal force of 2260 x G This may be
achieved 1n most large floor centrifuges or at the highest rheo-
stat setng 1n certain table centnifuges

After centnfugation read the volume of packed red cells
{Vc) to the nearest 01 mm In angle head centnfuges the
upper level of the red cell column will slope the reading is
made midwav on the slope

In addition to the volume of packed red cells 1t 1s possible
to esumate roughly the volume of packed leukocytes and
platelets and the 1cterus index of the plasma with the Wintrobe
tube Better separation of leukocytes and platelets in the hemat
ocat will be obtaned 1f the blood 1s allowed to sediment for
an hour and 15 centnifuged at low speed for 10 munutes before
full speed centnfugation

HEMOGLOBIN

The only reasonably accurate method for roufe use 15 the
photumetnic esimauon of the opucal density of a solution of
oxyhemoglobn {HbQ ) or better sull a dervative such as
cyanmethemoglobin (MHBCN) or alkaline hematin The ac
curacy of such techruques 1s usually better than 5% Visual
colonmetry employing the less stable and somewhat cloudy
solutton of acid hematin 1s stitl m general use m expersenced
hands its potenual maccuracy 15 2 to 3 tmes that of good
photometnc techniques

1w of Hemoglobin as
Cyanmethemoglobin

An accurately measured volume of blood 15 diluted 1 an
accurately measured volume of solution that will convert
hemog lobin to cyanmethemoglobin The optical density of
this solution 1s compared 1 1th that of a known standard
a photoelectnic colonmeter The diluent solation contamns

cyamde fe and sadwum by
carbonate For most colorimeters 20 <u mm of blood 15
diluted m 5 ml of solution and read after at least 10
munutes have elapsed to allow for conversion of all hemo-
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globn o h Jobin The act of thes method
over other photoelectric methods 1 that cyanmethemo-
globwn 13 & very stable pigment and standard solutons are
avagable from outside sources so that a single standard may
be used for different mstruments and n dflerent msttutions

Visyal Cal " P of He tabi
a3 Acid Hemahn lthH Meithod}

Thisss a coramonty used method m ]nbommms whese the
neber of h to
warrant the purchase of a photoelectric Co!onmeler
A Fill the calibrated tube approumately to the 2 Gm
mark with ¢ { N HCL using a drogiper
B Bl the pipette accurately to the 007 ml mark with
blood from 2 cutaneous puncture or anticoagulant bot
tle \The use and care of the Sahlt pipette is the same
s <k bed belme for hemocytom and prpettes)
Wipe off blood adhering to the outside of the pupette
Expel the blood into the acid m the tube This must be
done slowly with gentle agiation of the tube mveud
formung bubbles The pspette 1s then nned 3 tines by
stowly drawing in and dscharmng acd from the tube
Mix the contents of the tube with a stuwrmg rod
Allow the fube to stand The development of calor s
gradual and becurnes asymptotic seaching 95 of max
ymum 1 sbout 10 nunutes 989 in about 20 munytes
For this reason 2 standard tume should be selected
Twenty munutes (5 often tog fong for practical purposes
50 that 10 mmares may be used if the mstrument s
stanttardized for chis atersl
Ddute the hematun selution by adding distilled wager 1
drop at 2 ume and roung with the surnng o watd
the color matches that of the brown glass The light
source should be constant daylight ts best but sinee
this 15 not always avadable the wsual procedure s to
use a hiue fitered substage lamp
When the color matches read the hemoglohin concen
tration on the nide of the tube 1 grams per 100 m! of
bload Ignore the cahbration s per cent

~

jeNo}
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I The should be d ducalk
agamnst a dized photoel 1

ERYTHROCYTE AND LEUKOCYTE COUNTS
1 Care of Hemocytometer and Pipettes

The hemocytometer and 1its special optically plane cover
glass must be cleaned with spap and water and thoroughly
rinsed and dned before use Care should be taken to avoid
scratching their surfaces Lint on the inferior surface of the
cover ship or on the supp houlders of the
eter will introduce error by increasing the volume of blood
to be exammed Lint and grease will mterfere with the
dispersion of blood cells Ordmary coverglass may not be
used as hemoacytometer covers

Pipettes must be filled accurately with blood to the
proper mark If the blood column rises to no more than 2
mm above the mark 1t may be drawn down to the mark by
Ightly touching the pipette tip to the finger If the sample
T1ses to more than 2 mm above the mark the pipette must
be cleaned and the procedure begun anew

The hemocytometer 1s filled by capiltary attraction of
diluted blood from the pipette tip held at the edge of the
chamber Shight overflow wto the trenches may be imme
diately corrected by touching the edge of the chamber with
gauze or filter paper If there 15 more than slight overflow
the chamber and cover shp must be cleaned and dried and
the filling begun 2new

A systematic techruque of counting cells as outlmed n
handbooks of laboratory procedures should be followed m
order to avoid duphications and omusstons

Pipettes are cleaned by sucking out the diluted blood
and rising through 3 times with distilled water They are
then dried with acetone or with alcohol and ether Occa
stonally an accumulated film of precipitated protemm or
grease should be removed by fillng the pipette with acid
cleaning flud and permutting 1t to stand overmght. The
mixwg bead rolls freely 1 a clean dry pipette A pipette
with a chipped nip 1s potentially maccurate and should be
discarded




118 HEMATOLOPIC PROCEDURES
2 Red Bload Celt Count

In the most expenenced hands wsing 2 prpettes and 2
chantbers 3t 13 difficult to perform an eryehrocyte count
with accuracy greater than % 1055 For this reason eryth
Fotyte counts are not used routnely 10 determmne the
presence of anemsa thewr principal usefulness 15 1 the
determmation of red cell mdwces and calulauton of the
absolute numbers of renculocytes and other formed efe
ments whach are enumerated i relation to the number of
red cells
A Draw blood fsomn a cutaneous puncture er tan
Yottle to the 0 5 mark of the red cell prpette
B Wipe off bloed adhenng to the outside of the pipette
€ Draw s dduting Gud {Gower s solutton—~125% Gm of
sodum sulfate and 333 mt of glacial acenc acid dis
sohved in 200 ml of water) 1o the 10} marh rotatng
the pipette gently during this process Air must not be
trapped in the bulb as filling nears completion
Prepare hemocytometee and cover for recenmg blood
{Thss may of covrse be done before Step A )
Shake the pipette for 3 munates
Immediately expil at feast 4 drops from the pipette {0
discard the flud m the caprilany porsen which should
contam 1o cells and does not particspate m the didution
Fiit both ssdes af the hemocytometer and aliow 1o stand
unti} settfing of cells 33 romplete {about 3 mmnutes)
With the high dry lens of the swcroscape count all
cells 1 3 of ke smaller squares comprising the central
targe square of the total ruled aves (viz the 4 comer
and 1 middle square a total of 83 of the smallest
squares] Repeat on the other ude of the chamber
Divide the number of cells counted by 200 This ss the
red cell count 1 nuthons per cu mm

mem U

= o

-t

Calulohion of Erythrocyte Indices

A Mean Corpuscular Volume /MCV)  The average vol
ume of each red blood cell
WOV i o {cubic microns) = Ve %) x 10
RBG {mil /mm )

w
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B Mean C lar H. tobin Con
(MCHG) The proportion of hemoglobin present i
the average cell
MCHC 1 ¢=Hgb {Gm /100 m] blood} x 10

Ve (%)
C Mean Corpuscular Hemoglobm [MCH) The average
weight of hemoglobin m each cell
MCH mn ppg (Micromcrograms) =
Hgb (Gm /100 ml blood) x 10
RBC (mul /mm )

White Blood Cell Count
With careful techmique leukocyte counts performed as
described below have a probable error of from * 10% to
* 209 Ths 1s suffictent for most clinical purposes Some
what greater accuracy can be achieved by using 2 pipettes
and/or 2 chambers
A Draw blood from 4 cutaneous puncture ot anticoagulant
bottle to the 05 mark of the white cell pipette
Wipe off blood adhenng to the outside of the pipette
Draw diluting flwd (3 parts acetic acid i 100 parts of
water) up 1o the 11 mark using the same precautions
indicated 1n the procedure for dilution of red blood cells
Prepare the hemocytometer and cover ship {This may
of cousse be done before Step A )
Shake the pipette for 3 minutes
Discard the first 4 drops from the pipette
Fill 1 side of the hemocytometer and allow to stand
until setthing 13 complete (approximately 2 minutes)
With the low power lens of the microscope count all
cells n the comer 4 of the 9 largest squares
Muluply the number of cells counted by 50 This 1s
the nucleated blood cell count per cu mm of blood 1f
no nucleated red blood cells are present this figure s
reported as the white cell count If nucleated red blood
cells are present the correction described below 15
apphied

T Omm U ow

Estimahon of Nucleated Red Blood Cells

The absolute number of nucleated red blood cells 15 de
termined by applying the following formula based on the
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number of nucleated red blood cells per 100 white blood
cells as determined on examunation of the stamed smear
Nucld REC/mm*=~

Nucld RBC/100 WBGC
Nucld cells/mm x 00 rmel d REC7100 WEC
The absolute number of nucleated red blood cells 15 sub
tracted from the total nucleated cell count to gne the
white blood cell count

THE STAINED DRY BLOOD SMEAR

1 General
Smears are made from fresh uncoagulated blood to which
anticoagulants have not been added Cover ships and shides
even new ones must be cleaned by washing with soap and
water soaking in alcohol and polishing with a grease free
cloth They should be removed from their contamers with
forceps and may be handled with the fingers only by the
corners and edges

2 Preparation of Dred Film
A Covir sup preparaTiON This technique 15 recom

mended since 1t allows more random distribution of

Teukocytes

1) Touch the middle of th coverslip held horzontally
by 2 adjacent corners between thumb and forefinger
to a 23 ml drop of blood at a cutaneous puncture
site (without touching the shin) or at a needle up

2) Drop onto this another cover ship held so that the
edges of 1 correspond i position to the comers of
the other

3) Just before the resultant spreading of the blood 15
complete quickly pull the cover glasses apart while
keeping them in the same plane

4) Permut the 2 films to dry 1 arr

SLmE pREPARATION This technique tends to push larger

leukocytes to the edges of the smear thus altering their

distribution

1) Place 2 small drops of blood near the end of a
1 x 3 clean glass shide

2) Touch a second glass shide to the first at an angle of

w
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approarma elv 30 degrecs, 5o that the biood 1 10 the
acute ancle.

3) Draw the second slide back along the firt watdl the
ed~e touches the blood. Immedatels advance the
second bde drawr the £1m of bloed ekndat
the acu # an-le

4} Perruc the restlong film to dnv maur

3 Techmgue of Stowung

&

o

A Place tte coner ship or shde on a stamr~ nack, §lm
sde up.

B. Floed the top urfaer vtk fin ? 533+ 2 mxture of
aaphilic pmk ard bosephilis blue dves m abeols ¢
methanel, Gxmg care to avord over w

€. Allw stun to rermam 1 2 musu es xo fix the £m cn ke

cover shig

D Drixte the wma with disdlfed wa er ot spenal bufer

solution m an armeent approxamteds equal, drop for
drop, to that of the sam, nhies cre to avod everwe
A greexush scum should appear on the axrface.
E. Allow 3 stand several mmu e, dependio~ on the char
actensucs of the stun ard diuert duneg thr pened
stunung takes place
Wash the wumear gently with water undl all maces of
Lou.d stam are gone
Blot wih il er paper aod permut 1 to dev @ ar
\ount cover shp smear on a glass shes tlm s do dwwa,
wih Camada balsara or other permarent moevnong
aremt Mmenaf cr ummermcn ol mav be used for
terponan preparan e

~1

Examnahen

AL Qranmave ArrRamaL A sood swear sheu'd have at
least 8 low power fields 1 which the red cells Juse
wuch but o rot everlap. Bntable areas are exammed
sexternatically under off romersien. 3 routse proced.are
berng fo lowed m which appearance of red cells, whure
vells, and platel s © descrided. In cover ship prepama
nees, if the conceriraucn of platelets s dmanhed or
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number of nucleated red blood cells per 100 white blood
cells as determuned on examination of the stamed smear

Nucld RBC/mm *=

Nucl d RBC/100 WBC
Nudd cells/mm X o T REC/T00 WEC
The absolute number of nucleated red blood cells 15 sub-
tracted from the total nucleated cell count to gne the
white blood cell count

THE STAINED DRY BLOOD SMEAR

1 General
Smears are made from fresh uncoagulated blood to which
anticoagulants have not been added Cover siips and sitdes
even new ones must be cleaned by washing with soap and
water soaking i alcohol and polishing with a grease free
cloth They should be removed from their contaimers with
forceps and may be handled with the fingers only by the
corners and edges

(X}

Preparation of Dried Film
A Cover sup PREPARATION This techmque 1s recom
mended since 1t allows more random distribution of
leukocytes
1) Touch the middle of the covership held horzontally
by 2 adjacent corners between thumb and forefinger
t0223 ml drop of blood at a cutaneous puncture
site (without touching the skin) or at a needle up
2) Drop onto this another cover ship held so that the
edges of 1 correspond 1n position to the corners of
the other
3) Just before the resultant spreading of the blood 15
complete quickly pull the cover glasses apart while
keeping them in the same plane
4) Permt the 2 films to dry m air
B Stwe rreparaTioN This technique tends to push larger
lenkocytes to the edges of the smear thus altering thewr
distribution
1) Place 2 small drops of blood near the end of a
1 % 3m clean glass shde
2) Touch a second glass shide to the first at an angle of
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approximately 30 degrees so that the blood 15 in the
acute angle

2) Draw the second shide back along the first until the
edge touches the blood Immediately advance the
second slide drawmg the film of blood behind 1t m
the acute angle

4) Permut the resulting film to dry in air

Technique of Staiming

A Place the cover shp or shde on a staming rak film
side up

B Flood the top surface with T 71, At s stain (a muixture of
acidophilic pimk and basophilic blue dyes i absolute
methanol) taking are to avoid overflow

C Allow stamn to remain 1 2 runutes to fix the film on the
cover ship

Dilute the stain with disulled water or special buffer

solution m an amount approumately equal drop for

drop to that of the stam talung care to avoid overflow

A greenssh scum should appear on the surface

E Allow to stand several minutes depending on the char
actenstics of the stam and diluent during this period
starmng takes place

F Wash the smear gently with water until all traces of
hiquid stam are gone

G Blot with filter paper and permut 1t to dry in ast

H Mount cover ship smear on a glass shde film side down
with Canada balsam or other permanent mounting
agent (Mmeral or immersion ol may be used for
temporary preparations )

=]

Examination

A QuUALTATIVE APPRAISAL A good smear should have at
least 8 low power fields ;n whuch the red cells just
touch but do not overlap Switable areas are examined

¥ under o1l a routine p

being followed 1n which appearance of red cells white
cells and platelets 15 described In cover ship prepara
tions 1f the concentration of platelets 1s dimunushed or
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1f they arc not present on 1 cover shp the mate should
be examined

DirFERENTIAL NUCLEATED cFLl count The smear 1
scanned m a systematic manner using the otl mmersion
lens and the total number of each type of white blood
cell present 1n 200 leukocytes 15 determmned Nucleated
red blood cells are counted 1n addition to the 200 leuko-
cytes and their absolute number per cu mm 1s later
caleulated as described on page 120 (5 I)

=]

ESTIMATION OF SICKLE CELLS

1 Prnaple
If type S hemoglobin forms more than 10 to 20¢% of the
hemoglobin present in the red cells the physical alteration
it undergoes when 1t 1s 1n a reduced (unoxygenated) state
produces distortion of the film membrane so that the cells
appear crescentic elongated or sickle shaped

»

Technique

A TPlace 1 drap of blood and 2 drops of fresh 265 sodium
bisulfite solution on a clean shde and mix by gentle
rotation for about 15 seconds (The sodum bisulfite
solution will remain ctive for 1 week of kept stoppered
and refngerated )

Drop a cover slip over the mixture press down gently to
make a thin film and seal edges with petroleum )elly to
prevent drying

Allow to stand 30 minutes at room temperature and
examme for sickle cells Report as positive 1f more than
10¢% of the cells are sickled

w

o]

THE RETICULOCYTE COUNT

1 Prnnciple
Rubonucleic acd present m immature red blood cells (g
ing a polychromatophtlic appearance i Wrnight s stamed
smears) 15 precipitated mto a blue reticulum with cestan
dyes when miced with wet blood

N

Technigque
A Mernop of BRECH:R Draw approumately equal por
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tions of blood and reticulocyte diluting flud (new
methylene blue CJ 927 05 Gm potassium oxalate
16 Gm distilled water to 100 ml ) mto a hemoglobmn
prpette expel mix and refill the pipette with the mix
ture Allow to stand 8 to 10 munutes blow out 2 to 3
drops on the end of the glass lide male smear and
allow to dry

Wer MeTHOD Reticulocytes may also be identified and
enumerated 1n 2 wet preparation stamed with brlliant
cresyl blue as desenibed under platelet countng below
With the o1l immersion lens count the number of Ten
culocytes 1n 1000 red blood cells Express results as
reticulocytes per 100 RBC

Do a red blood cell count

Muluply the number of red cells per cu mm by the
percentage of reuculocytes and report as reticulocytes
per cu mm

THE PLATELET COUNT
1 Direct Methods

»

Blood 1s diluted 1t a ved cell pipette wath a freshly filtered
solution of special platelet diluting fluids Platelets are
counted directly wn the countng chamber by direct or
phase microscopy

Indirect Method [modified Dameshek Technique)

A

ga «w

™

Place | drop of fresh blood and 2 drops of brlliant
cresy! blue solution (1 Gm. brllant cresyl blue 085
Gm sodium chlonde and 04 Gm solution citrate
made up to 100 ml with distilled water)} on a clean
glass slide and mux by gentle rotation for about 15
seconds

Drop a cover ship over the muxture press gently to
make 4 thun §ilm seal the edges with petroleum jelly
Allow 1o stand 5 to 10 munutes

With the o1l immersion lens count the number of plate
lets per 500 red blood cells Express results in platelets
per 100 red blood cells

Do a red blood cell count
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of they are not present on 1 cover shp the mate should
be examined

DiFFERENTIAL NUCLEATED cELL count The smear 15
scanned i a systematic manner using the oil immersion
lens and the total number of each type of white blood
cell present in 200 leukocytes 15 determined Nucleated
red blood cells are counted 1 addition to the 200 leuko-
cytes and therr absolute number per cu mm s later
calculated as described on page 120 {5 I)

=

ESTIMATION GF SICKLE CELLS

1 Prnaple
If type S hemoglobmn forms more than 10 to 209 of the
hemoglobin present 1n the red cells the physical alteration
1t undergoes when 1t 15 1 a reduced (unoxygenated) state
produces distortion of the film membrane so that the cells
appear crescentic elongated or sickle shiped

»

Technique

A Place 1 drop of blood and 2 drops of fresh 2€5 sodium
bisulfite solution on a clean sltde and mix by gentle
rotation for about 15 seconds (The sodim bisulfite
solution will reman nctve for 1 week if hept stoppered
and refngerated )

B Drop a cover sltp over the muxture press down gently to

make a thin film and seal edges with petroleum jelly to

prevent drying

Allow to stand 30 minutes at room temperature and

exarmine for sickle cells Report as possive 1f more than

107 of the cells are sickled

[e]

THE RETICULOCYTE COUNT

1 Pnnciple
Ribonuclesc actd present m red blood cells (giv
g a polychromatophilic appearance 1 Wright s stamed
smears) 1s precipitated mto a blue rettculum with certamn
dyes when mixed with wet blood

2 Techmque
A Mernoo oF srecrier  Draw approumately equal por
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On the Hynes Whitby modsfication of the Wintrobe Lands
berg correction graph locate the Junction of the columns of
Observed Sedimentation Rate and 1 olume of Packed Red
Cells Thus figure 15 the Corrected Sedimentation Pate rep

resenting that which would be observed if the subjects
volume of packed red cells were 4555

In view of the disputed validity of the foregoing correction
of sedimentation rate report each ohseration that vas
made

(1) The observed sedimentation rate

{2) The volume of packed red eells

(3) The corrected sedimentauon rate
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F Multply the number of red blood cells per cu mm by
the number of platelets per 100 red cells and report the
product as platelets per cu mm of blood

3 Cntique

Platelet counting methods have a much larger nherent
error than erythrocyte or leukocyte counting methods and
are useful only 1n expenienced hands For most clmical
Ppurposes sufficient information can be obtamed by examuna
tion of a staned smear If platelets can be found without
dufficulty they are not sigmficantly reduced n number and
can be reported as decreased apparently normal or
creased In addition a clot can be observed for retraction
1f retraction oceurs platelets may be assumed to be present
n adequate numbers

ERYTHROCYTE SEDIMENTATION RATE—

WINTROBE LANDSBERG TECHNIQUE

Remosve blood from a vessel without such difficulty as

mught lead to partial clotting or hemolysis Transfer the

approprate quantity at once to a bottle containing Seques

trene sodium Mix promptly

A If sickle cells are present they will retard the sedimenta
tion rate and thercfore should be converted to nonsickled
forms through pl of the h tob
This 18 accomplished by runming a stream of oxygen
from a cylinder mnto a bottle quickly corking and
slowly rotating the bottle around sts longitudinal axis
for 5 to 10 minutes until the blood 1s bright red

Thathin 90 minutes of the removal of blood £ll 2 Wintrobe

hematocnt as described for the determination of volume of

packed red cells Note the exact tme ( 0 tme)

Place the hematocnit 1n a special rack in an exactly vertical

posiuon {even mperceptible deviation from the vertical

will allow more raptd sedimentation)

At the end of precisely ! hour note the millimeters of set

thing of the topmost red cell layer (read from the top of

the tube) Ths ts the Observed Sedimentation Rate

Centnfuge the hematocnit as described to determune the

Volume of Packed Red Cells (Vc) m millimeters (Read

from the bottom of the tube }

N

[

S

(2}
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Pour off serum and break up the clot by forang 1t
through a1 ite screen mto a small beaker

Transfer the disrupted clot to a test tube and concen
trate leuhocytes by centrifugation

Make smears of the buffy coat layer and stan with
Wright s stam

Examine with the o1l immersion Jens of the microscope
The 1 E cells appear to be neutrophuls 1 which the
nucleus 1s pushed to one side and the cytoplasm 1 filled
with a reddish brown or purple homogeneous mass

m 8 o«

TESTS FOR ABNORMAL SERUM PROTEINS
1 Cryoglobulins

A Privarre Abnormal protems which preciputate at low
temperatures (5 to 30 C) are occasionally found m
patients with multple myeloma and rarely with chronic
lymphocytic leuhemia and certan other conditions
They may be assaciated with Raynand s phenomena

B Tecunigue With the pauent fasung draw approx:
mately 10 ml of blood and allow to clot keepmg 1t
at 37 C C ntnfuge remove the serum and place m a
test tube  the refng rator (5 C) Examme m 30
minutes for precipitate If none s seen keep 1n the
refngerator up to 6 days

If a preciptate should form remove the tube from
the refrigerator and rewarm to 37 C True eryoglobulins
will redissolve precipitated fibrin will not

2 Macroglobulias {Sia Water Test)

A Princrrrr  In some patents with hyperglobulmermua a
preciputate form on addition of a drop of serum to
distilled water Macroglobulins settle rapidly to the
bottom Such a finding suggests the diagnosis of macro~
globulnerma of Waldenstrora but other studies are
required for 1ts proof A negatne result does not dis
prove the diagnosis

B Tecunigue To an approvmately 10m column of
disulled water (in a graduated cylinder or large test
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QUALITATIVE TEST FOR OSMOTIC FRAGILITY OF
RED BLOOD CELLS

Principle

The red blood eells of subjects with microspherocytosis are
more susceptible to bursting through smbibition of water m
hypotonic saline solution than are normal red blood cells

»

Technigue [Screening Test)

A Prepare 1 bottle contaming Sequestrene sodim with
blood from the subject to be tested and 1 with blood
from a normal person Exercise particular care to avoid
hemolysis (eg avord wet syringes)

Place 01 ml of blood from the test subject m each of 2
pair of test tubes and the same amount of controf blood
1n each of another pair

Add 1 ml of 085 sodum chioride solution to 1 tube
of each of a pair of test tubes and the same amount of
control blood 1n each of another parr

Mix each tube thoroughly and centnifuge all 4 The
presence of hemoglobin 1n the supemnatant of the 05055
saline tube of the test subject probably indicates i
creased osmotic fragiity The supernatant of the other
3 tubes should be colorless

If the result 15 positine a more elaborate test determin
g the amount of b lysis at varying can

of saline before and after ncubation 1s necessary

w

©

=}

™

TEST FOR LE PHENOMENON

1 Prnaple
In patients with disserinated lupus erythematosus a glob-
ulin 15 often present which when brought wnto contact with
leuhoevtes causes lysis of nuclear material and subsequent
phagocytosis by other cells

Technique
A Remove 5 ml of blood from a farge vessel transfer to
a test tube allow to clot and mcubate for 2 hours

»
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2 Bleeding Time

A Place a blood pressure cuff around the upper arm and
mflate to 40 mm Hg

B With a lancet make a puncture wound approuamately
2 mm deep 1n an avascular area on the antenor aspect
of the forearm {Ivy method) or i a finger tip {Duke
method) If the patient may have a hemorrthagic di
athe 15 do not use an ear lobe

C Touch the escapmg blood with a piect of filter paper
every 30 seconds taking care not to touch or massage
th wound

D When blood staps oozing from the wound report the
time elapsed from the time puncture was made to the
nearest half munute

E If blood fails to stop sonng after 15 minutes di con
tinue and report the time as greater than 15 mnutes

©

Detection of Capillary Fragiity (Tourniquet Test
Rumpel Leede Phenomenon]

A Note the presence on the hand and forearm of petecinae
nev), hemangiomata or other marks which might subse
quently be confused wath fresh petechiae

B Place a blood pressute cuff on the upper arm and in
flate to 70 80 mm Hg or just at or below diastohic
pressure Allow to remam 7 minutes

C Remove the cuff and wait 5 munutes

D Examine the forearm particulatly the » nst and back
of the hand for petechiae + hich have appeared pete
chae may normally appear just below the cuff Deseribe
the appearance and distribution of petechiae and record
their occurrence as rare or numerous

E Re examune and describe the findings after 30 mnutes
to 1 hour

PROTHROMBIN TIME

1 Cntique of Method

Although the detetmunation of prothrambin time” does
not measure prothrombin concentration 1t affords a good
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tube) add 1 drop of serum Observe whether any cloud
mess or flocculation occurs and whether st remains
suspended or falls promptly to the bottom Describe the
Tesult

EXAMINATIONS CONCERNED WITH HEMOSTASIS

h Time ond O v of Clot

3 C

Retractron and Fibninolytic Achvity

A

o

CoscuraTiov TrvE { MopreiEp LEE W HITr vETHOD)

1) Perform a vempuncture with a stertte 5 ml syrnge
and nerdle Note the tume when blood first enters
the syninge { O nme;

2} Draw 5 mi of blood remove needle and gently expel
! 'ml nto each of 2 clean 13 x 100 mm test tubes
which have been rinsed with saline

3) Place the tubes i a rack at room temperature and

filt 1 of the tubes at 30 second ntervals unul 1t can

be myerted without sprthing blood

Naw continue the same procedure with the other

tube unl the same end pont is reached Coagula

tion tme 15 the dufference 1 minutes ben een the
tme the blood enters the syringe and the time the
second tube can be merted v sthout spillng

OssER ATION OF CLOT RETRACTION

1) After Step 4 has been completed separate the clot
m I of the tubes from the glass by yenthy nmmng
with an applicator stick

2} Ob erve the tube at houtly mtenals to detect con
traction 1 the size of the clot with xpres ron of
serum

3) The ume mn hours jor begmnng clot retractron s
nated, The ability of the clot to retract 1s almost
entirely d pend ne on the presence of adequate
platelets

(OBSERVATION OF FIERINGLYTIL ACTIVITY

1) Followmy, Step 4 observe the undisturbed tube for
dissolutton of the clot at 30 and 60 minutes and 2
3 4 and 24 hours

-
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hignancy Gauchers disease certain megaloblastic ane
mias and aleukemic leukemia

For nvestigation of anermua leukopema and thrombo-
cytoperua of unknown cause

Yor culture

For esimation of tissue 1ron stores

w

oo

Umiations

A Iras nf httle or no value 1 most common forms of
anemia hemolytic disease polycytherma chrome lew
hemuas and Iymphoma and i patients whose ilinesses
have not been clanfied by other diagnostic procedures
but v ho lack the mdications noted above

B It does not provide reliable information about cellularity
or architecture since dilution of the sample to an un
known degree with blood 18 ievitable Therefore hypo
plasue anemia myelofibrowis marrow hyperplasia ete.
cannot be diagnosed by this method histologic examma
tion of surmeally removed marrow 1s required

Sife of Aspirafion

A Strrvuvt Gaves highest percentage of satisfactory sam
ples in adults but has some psychologic disadvantage in
apprehensn  patients  Penetration of stemum can re
sult in sertous or fatal mjury Aspiration should be done
1n the midline of th manubrium below the angle of
Louss 1 junction of second mb) not below the junction
of the third b

B fuuw Does not have psychologic disadvantage or
danger and s only shehtly less hkely 10 yield a saus
factery sample than stemal aspirauon To asprrate the
antertor dltum use a Turkel or simular marrow needle
with the pauent supine enter the marrow cawty 1 10 2
em belov the crest and 2 to 5 em behind the antenor
supenor supme with the needie ponting medually and
shehtly ¢ phalad Penetration of the fascia Jata 1s felt
before the bone 11 veached

The posterior shum contams a larger marrow easity
and sausfa tory marrow samples in larger volume may
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means of evaluating the coagulabilty of bloed when pro
thrombin 1s reduced as 1n patients with hver disease or
under therapy with bishydroxycoumarin Results are e
ported as clotung time in seconds and as  percent The
Jatter 13 an abstract concept of little usefulness Clatting
time 15 valid only when the contral prothrombin time 15
normal m these circumstances a prothrombsn tme of 22 32
seconds 15 sought 1n patients recening bishy droxycoumarnn

»

Technique

A Under precautions that no aleohol enter the needle
make a clean puncture of a large vessel and draw at
least 45 ml of blood to a syrnge

Without delay introduce blood to exactly the 5 ml
mark mto a specially prepared marked stoppered
centrsfuge tube contaiming 05 ml of 01 M sodum
oxalate Mix the contents of the tube promptly by
mversion

Add 0 [ ml of brain thromboplastin suspension allow
to meubate at 37 G for a few seconds and then add
01ml of 002M CaCl simultaneously starting a stop
watch The clotting times of the test and control plasmas
are re ported

w

(o}

X

Interpretahion

The 1stage prathrombin tme will be prolonged m de
ficiencies of anv of the following factors Prothrombun
Factor V dtuart SPCA or Hageman Differences i pro
thrombin times are of greatest significance i the 1535
second range differences between 2 very long or 2 very
short umes have Iess significance

RONE MARROW ASPIRATION

1 Indications
A For diamnosis of hematalogic disorders by study of cell
morphology when diagnostic cells are not ordmanly
found 1 blood eg multiple myeloma metastatic ma
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tissue for hustologic section or for centnfugation to obtan
bufly toat smears

On aspirauion of the sternal marrow cavity a severe
achine pam 15 felt by most patients and 13 a good sign
that the needle s properly placed Tlus symptom 1s less
frequently observed on aspiration at other sites

The needle 13 then withdrawn and a small stenile dress
ing 15 apphed to the puncture site If little or no materal
could be obtained on aspiration any matenial i the lumen
of the needle should be expressed with the stdet and
smears made

")

Examination of Smears

A. Smears are stamed with Wnght s stamn or special stans
for certain purposes (eg Prussian blue for stamnable
wwen) Cellular preparations may require longer ttmes
for fiung and staiming with Wrnghtss stan than blood
smears but are otherwise handled 1n a sumilar fashion
Exarmne smears first under low power (a) to find st
able areas for examunation with o1l rmmersion objectne
(b) to locate megakaryocytes and other large cells or
nests of mahgnant cells

With the o1l immersion objective detailed morphology
of abnormal cells may be studied. A differential count
and myeloid erythroid {M E) ratio may be estmated
countmg 300 to 500 consecutne cells Normal values
for these are given 1n the table which follows

w

[2]

OTHER STUDIES

Such studies as determmnation of serum iron or clottng
factors not described above, hemoglobin electrophoresis etc
usually are carried out after arrangement with the Hematology
or Coagulation Laboratory

AVERAGE NORMAL HEMATOLOGIC AND BONE
MARROW VALUES

Th following tables indicate the range of average normal
\alues m different age groups
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ES

also be obtamed from this site A Vim Sihverman or a

similar needle 1s commonly used in this site

SPINOUS PROCESS OF LUMBAR \ERTEBRA May be used

with the patient sitting or prone entry 1s made directly

into the end of the process i the mudlne

D Tima Satisfactory in small children or wfants after
45 years of age the cortex becomes too thick and cel
lular marrow 1s not regularly found at this site Entry 1s
made just below the tubercle anteriorly or medaally

Q

Technique

The site selected should be prepared and draped as for 2
surgical procedure The operator should scrub and wear
sterlle gloves The skin subcutaneous ussue and pertosteum
should be nfiltrated with procame A small (% m}
mncision 1n the skin facilitates penetration of the needle

A commonly used necdle 15 the Turkel which consists
of an outer short needle with 11s stilet and a longer mner
needle with a saw toothed tip and its sulet This needle 1s
satisfactory for the sternum antertor iliac crest spmous
process or ubia Longer needles of different destgn may be
helpful 1 thac crest punctures 1n obese patents but are
Likely to produce greater dilution of the sample

The outer Turkel {or other needle) with stilet i place
15 pushed to the periosteurn and then through the cortex
with a rotaung bormng motion A gne s wsually felt
as the sternal marrow cavity 1s entered this 1s less fre
quently noted at other sites The inner saw toothed Turkel
needle may be used to facilitate penetration of the cortex or
to obtamn 2 piece of marrow ussue for histologic section or
1mprnts

After the marrow cavity 15 entered the stilet 1s removed
and a sterile 5 ml synnge attached to the needle Gentle
but firm suction 1s then applied unul the first drop of
marrow blood appears At this pownt the syringe 1s removed
and passed to an assistant who preparcs smears A second
syringe morstened with heparin 15 then attached and up
to 1 ml of matenal 1s aspirated from the marrow cavity
this may be used to culture to obtamn particles of marrow
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2 Urme

ROUTINE OR BASIC EXAMINATION

1

N

e

Y

Appeoronte

Colar and degree of turbiaty are recorded

The pH

Ths 1s determined with mitrazme paper For the determt
nation to be meanogfl the speaamen must be fresh be
cause the pH rises as urine stands

Specsfic Gravity

The unnometer should be read at the level of the bottom
of the menscas  the accuracy of the instrument should be
checked wath water fiest

Pratein

A Hear awp acemic acm test U the specimen 55 clondy
1t 15 preferable to use the supernatant Ruid after centrf
ugation Fall a test rube two thirds bl of unne Holding
the test tube by the bottom rotate the upper end i an
open Rame thus brnging the upper layer of urne to a
Yot Add 3 drops of 5% acetc acid sad seheat The
persistence of a cloudy precipiate after the addition of
acd mdicates the presence of proven

An alkatine urtne may grve a cloud on heatmg due
10 the precipitation of phosphates but this will dissohe
on addition of acid An excessve amount of acid ako
may redusolve the albumm The appearance of a cloud
which fades on further heatng 1s suggesnve of Dence
Jones protem

137



136 JIEMATOLOGIC PROCEDURES

Avzeace Nowyar Bove Marrow Vaiues

No s ©

Reticulum cells 02 — 20
Bla 08 — 38
Promyelocytes 10 — 80
Myelocytes—~neutrophuls 50 ~~130
eonnophuls 05 — 35
basophils I 10

Meramyelocytes—neutrophils
eosinophuls 130 —370

basophils
P M.N —neutrophils 70 —300
eosinophuls Q5 — 40
basophils g~ 07
Lymphocytes 30 ~-200
Plasma cells o — 20
Monocytes 05 — 3¢
Megakaryoeyes Dp3— 30
Mitonc celis 0 — 20
Pronormoblasts 10 — 80
Normoblasts—basophihic

polychromatophuhic 70 —3°0

orthochromatic

Myelosd—erythroid rato 21 —3%1
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orange or red due to the appearance of a finely dis
persed sellow or red precipitate whuch settles on stand
g The amount of sediment 15 durectly refated to the
concentration of redusing substance present

Benedict s reagent 1 reduced by glucose and by 2
number of other substances occasionally found in urne
such as galactose levulose, pentose glycuronates and
salieylates In appropriate cases further steps should be
taken to idenufy the reduting substance

Record results m 2 roughly quantrtative estumate as

follows
Blussh green 1+
Pea green 2+
Yellow 34
Orange 44
Red with colorless supernatant CR. (complete
reduction}
B Ciintrest METHOD {CLIITEST TABLETS—AMES) Place

5 drops of urme i 2 test tube Add 10 drops of water
and 1 Chrutest tablet Wast 15 seconds after spontaneous
boiling has ceased and compare solunon with color
scale Record as 0 to 4+

These tablets react in the same way to the same
seduting substances as does Benedict s solation
GLUCOSE OXIDASE PAPER {TES TAPE~—~LILLY OR CUINISTIX
~AMES) A small stnp of the paper 15 dipped nto the
urme specimen and read by companson with the pro~
vided color chart Tes Tape 15 read 1 munute after
dipping Chmistic 1s read smmediately

This test 15 specific for glucose A good routmne plan
15 10 use the nonspeafic test for reduang agents on ali
specsmens then + hen positne results are obtamned, the
seducing substance may be further wentified by the use
of glucose oadase paper

[

& Microscaprc Exommotion

A0 ml specunen of unne should be centnfuged at 2500
Tpm for 5 runutes within 30 runutes after collection The
supematant 1s then discarded the sediment resuspended by
aguation transferred to a clean glass shde and covered
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Record a roughly quantitative estimate as follows
Fawt cloud vistble only azamst

black background 14
Eastly visible cloud 24
Opaque clud 3+
Dense cloud with flocculent

precipitate or borls sold 4+

B Surrosaucyiic aup mernons To 25 ml of unnema

test tube add 7.5 ml of 20% sulfosalicvlic a2cid The
resultmg degree of nrbidity s graded 1+ to 44

C BeNCE JONES FPROTEIN

1) Prinaple mn some pattents with multple myeloma
(rarely w ather conditions) 2 proten appears i
the urme whach 15 msoluble at 45 C—60 C but dis
salves at higher and lower temperatures

2) Techmque
e} Place about 10 ml of shghtly acid clear unme 1
a large pyrex test tube Aadify with dilute acetir
acid if necessary Filter 1f cloudy
5) With « thermometer in the tube place m a Jarge
beaker of water and heat slowly obscnung the tem
perature at which any precipi ate appears or dis
appears
¢} Fimally boil the urine if precipitate persists after
2 mumutes of botling filter while hot tnear boiling)
to remove albumun
d) Obsenve appearance of amy precipitate dunng
cooling Repeat Step b 1f albumun was present
¢) 1f no protem 1s present on the sulfosabicyhc acid
test Bence Jones prot wmuria will he absent 1f
Bence Jones protein s found confirmation by elec
trophoresis 1s destrable

5 Sugar
A Benzoicrs Metroo Te 3 ml of Benedicts solution

add 8 drops of unne and mux Hewt for 5 minutes
hothng water or {less satisfactorily; bl for 1 muute
over an open Bame Allow the tube to cool

The presence of reducing substance i3 indacated by 2
change 1 the color of the solution to green yellow
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3 Urcbilinogen (Wallace and Diamond Method)

Six to 10 clean test tubes of the same mntermal diameter are
placed m a test tube rack for senal dilution of the fresh
unne sample 1f the unne contams bile 1 large amounts
the supematant from the Hamson Spot Test, (above) may
be used the bilirubin having thus been precipitated out
In this event 1t should be remembered that the first specr
men 18 already diluted 1 2

Frve mt of tap water 1s placed i all but the first test
tube Then 5 ml of unne 15 pipetted mto the first 2 test
tubes The unne and water in the second tube are muxed
and 5 ml pipetted mto the third tube This procedure 15
carried out semally through the final tube from which 5 ml
1s removed and kept for further dilution if required For
the Wallace and Diamond method 05 ml Ehrlichs re
avent 13 then added to each tube and mixed The tubes are
allowed to stand for 5 munutes and then read by looking
sertically down the tube through the solution at a white
background n bright daylight. The end pomt 1s recorded
as the last dilution 1 whuch a famt pink color appears

In fresh normal unne a pink color may be detected at
dilutions of 1 8 to 1 32 A punk color noted m a didution
of 1 64 or greater represents mncreased unmary excretion of
urobilinogen The absence of a pmk color m dilutions of t 8
or below indicates decreased excretion

»

Porphobilinogen

A. Mernoo Place a few m! of freshly passed urime m a
test tube Add an equat volume of Ehrlich s reagent and
mix Now add 2 volumes of aqueous saturated sodium
atetate The development of a red color imples the
formation of esther urobilinogen aldehyde or porpho~
bilinogen aldehyde (or both) Urobilmogen aldehyde 1
soluble i chloroform but porphobilinogen aldehyde 18
not Hence, they can be separated as follows Shake
a few ml of the red solumon mn a test tube (or
separatory funnel} with some chloroform If after set
thg the aqueous layer sull contams red color this
layer must be repeatedly separated and reshaken with
fresh volumes of chl roform until either the aqueous or
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with a corer shp Valuable data may be obtamed from
study of the sediment Repeat examwatwons often are
helpiul The formed elements should be roughly quantt
tated m terms of the number of each type seen per hugh
power field To be noted are white blood cells (clumping
should be noted) red blood cells casts epithehal cells
crystals and bactena The swe and appearance of casts
should be carefully characterned and reported Casts
should be searched for under the low power of the micro-
scope with the hght mtenstty cut down The value of
sedsment study depends on the freshness of the specumen
the manner 1 which 1t 1s collected, and the diigence with
which 1t 15 examumed

SPECIAL CHEMICAL TESTS
1 Acetone

To5ml of unne add 05 m! glacal acenc acid and 0.5 ml
aqueous solution of sodium mitroprusside and mix Overlay
the muxtare with 2 m! conrertrated ammonsemn hydravde.
A purplish fing at the zone of contact mdicates a posttive
reacuon The wtenstty of the reaction should be graded I+
to 4+ Acetest (Ames) tablets provide 2 simple saus
factory modification of the nuroprusside test The test for
acetone 1s routine i chuldren

Bilwubm

A Foaut When a urine sample is shaken vigorously i a
test tube foaming is produced In urne that does not
centam bilirubin the olor of the foam is white or pale
straw color A yellow green or brown color of the foam
15 presumptive evidence of the presence of bilirubun

B Harmso ¢ seor TesT Frve ml of urme 1s added o 5
m} of 10% aqueous barum chlenide nuxed and fil
tered The filter paper contamng the precipitated ma
tenal 1s spread on an evaperaung dish Petrnn dsh or
anather prece of filter paper and > 3 drops of Fouchets
reagent 1s added to the precipitate The development of
a green color inducates the presence of bulirubin, and 1s
mtensity may be crudely graded from [+ to 4+

»
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presence of phenylpyrinic acsd This test may be used
m screening patients for phenslpyruvie oligophrenta.
6 Cafoym

The Sulkoustch test 15 used to gaue 1n a gross fashion the
amount of calcium m the urine The Sulkowitch solution 15

Oxakhc aad ?5Gm
Ammaonium oxalate 25Gm
Glaeral acetic aad 50mt
Dusulled wat r to 150 0 ml

Place 5 mi of unne 1n a test tube and add 5 m! of Sulko-
witch solunon The mtenuty of the preaipitate and the
speed with + hich 1t appears are used to quanufy the re-
action from O to 4+ The value of this test 1s hmited by
the fact that the mtensity of the preaipiate 1s a function of
the yolume of unne flow as well as the quanutv of calcum
excreted

KIDNEY FUNCTION TESTS

1 Phenolsulfonphthalein Test (PSP)
A. MeTnoo

1) Cree the pauent 3 or 4 glasses of water 1n the course
of 30 1o 40 minutes Have hum refram from empty
g his bladder

2) Ask him to notify you when he thunks his bladder 11
getung full but before he 15 uncomfortable At this
pomt —

3) Inject exactly 10 ml of stenle PSP solunon (60
mg ) mtravenously

4) Collect unne exactly 15 mmutes and at 2 hours after
the dye 18 injected Tell the patient to empty hus
bladder as completely as posuble and make sure
that all the urme 1s collected Include anv unne
passed between the 15 minute and 2 hour specimens
as part of the 2 hour specimen

5) Record the volumes of both specimens and measure
their content of PSP as follows
a) Transfer the speamen to a 1000-m] cylinder
and alkahinize with sufficient concentrated sodum
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the chloroform (bottom) ayer remmams entirely color
les If a distinct {usually rather sntense} red color per
sists w the aqueous phase while the chloraform remans
colorless, the result 13 considered positnne for porpho-
bt sgen*

IntererETATION A posttive result 1s almost pathog
romomc ol acute porphyria Exceptions are () very
rare 1 mn other d {2) a
famt pink or orange-puk color {chloroform msoluble
but not due to porphobilinogen aldehyde) when the
onsginal wunne contams farge amouats of urobihinogen
{3) 2 smular famt chlarolorm wsoluble color of un
known cause in varous other condiuons The fast 2
sources of confusion often can be elmunated if the ongi
nal unine 1s diluted 1 5 before the test (true porpho-
bihnogenunia wll stll be demonstrable)

yl Ketanes, and Phenyl, Aud

To 5 ml of urne in a test tube add 5 to 10 drops of 10%
ferric chlonde solutton drop by drop with agitaton of
the test tube unti! the imtial precipitate of fernc phosphate
redissolves

A

-

Savnicy LATES AND KETONES  The development of a dark
Burgundy red color mndicates the presence of salicylates
or ketones To distinguish the twe acidils 5 ml of urme
with several drops of strong acid (HCI) bort vigorously
for a few minutes and cool Then repeat the fermc
chlonde test on this sample Persistence of the red

purple color mdicates the presence of a nonvolatile com

pound producing the color and 1s presumptise evidence
of the presence of sahicylates Certamn metabolites of
coal tar dyes will also cavse a posiuve reaction Saby

cylate does not react 1 the mtroprusside test for unnary
ketones

Pugnyieyruvic acip The development of a dark
blush green color m the audified urme indicates the

. dent ficat o res o on I pe e
¢ men 3t on trosc
More speafic s ry B

Hand maxim 1 zﬁwsumnm o 5 1

o o e sore €on nc €W there 4 & sec d v pe k at 3D
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55 mllmiron



LRINE 45

ea e and 1n pregnant women although the dose used
will not ordinanly produce a pressor or Yasoconstricter
effect

For results 10 be m ammngful aceuracy of unmometers
must be checked with water A normal person should be
able to concentrate to 1025

SPECIAL EXAMINATIONS INCLUDING BACTERIOLOGY

1

Intraduchion

Since certam of the at Les of the urme d
with urmary tract disease frequently are wmtermittent, it 18
often necessary to make repeated studies of the urine before
important changes are obrerved Bactena WBC RBC
casts and proten may appear in signifivant amounts or
numbers onlv mtermttently m the urine dunng a 24 hour
period For this reason when a patiens 1s beng stucied
wmtally for suspected unnary tract disease 1t 33 suggested
that a careful plan be followed m examiniag the urme 1
addition to wvestigations of renal function and a search for
obstructive lesions of the unnary tract Such a plan mught
nclude

Basic examunation of randym voided specimen ¥ 3
Clean catch or catheterzed unne specimen for culture
daly X 3

10 ml of clotted dlood for bactenal hemaggiutination
test X 2 with 7 day interval between specimens

A tmed unne specimen for Addis count and Quantitative
protem determmnation X 2

Pavents who mitht benefit from bemg esamumed in this
wmanner would mclude

All pauents suspected of having unnary tract infection
ANl patients with diastolic blood pressure of 100 mm of
Hg ot more

Paucnts with diabetes meliitus

Patients with decreased renal function or remal fafure
and anerua

Pauents who have been subjected to urmary tract cathe
tenzation of mstrumensation To detect mfection
strated by these procedures the patient should be studied

[FRE Y

-
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hydrowde to bnng out the mavwimal purplnh red
cofor

b) Dhlute 10 500 mi with tap water and mux welt
by stiring 1f the resulting color 1s deep dilute to
1000 m!

¢) Fill the empty vial of the PSP colonmeter set
with the solution obtawed i (b) and compare with
standards If a dulution of 500 m! has been Lsed
dwide the result by 2
B INTERPRETATION At 2 urine flow of at feast 4 m! per
mmute the PSP excretton reflects (1) renal plasma
flow, and (2) renal tubufar function Normal values
consist of greater than 25% excretton m 15 mumnutes and
greater than 60%5 excretton 1 2 hours A bladder resid
uum may be detected by additional collections if rena)
function 15 known to be normal

2 Unne Concentration Tests

A Merron | Do nat allow the patient any flud or food
after supper until completion of the test the following
moming Discard the first mommng unne Collect urine
specimens at 1 and 2 hours after the first morming urmne
and measure the spectfic gravity of each

This procedure should be employed with creum
spection of at all Panents with chronic renal disease
may be made chmcally worse by the supenmpostuon of
dehydration incident to thus techmque

B MerHop 2 Admunuster 1 uwnit of aqueous vasopressin
{Prtressin) subcutaneously [preferably soon after the
pauent anses and before he voids) Considerng this as
zero ume proceed according to the following schedule

Tise Procepure
0 1 unit aqueons vasopress s ¢
15 m Patient voids discard unne
105 mun Collect unibe  measure specific gravity

Give another~—1 umt dose of agueous
vasopressm 3 ¢
Collect unine measure specific gravity
The admustration of vasopressin s umwise m pa
tients wath angmna serious hypertension or vascular dis

192 mun
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a) Have the pattent drmk 4 plasses of water {or
hgqud) and wash the valva with soap and water
Instruce her to call the nurse when she feels an
urgent desire to void
b} Have nurse obtam specimen as follaws
{1} Expose urethral meatus and clean with four
2x2 m gawze squares unng nngle down
ward strokes as folln s (2} Use a dry
ganze square for a single midhine dovwnward
stroke {5} Use a square moustened with
pHuohex for each nide {¢) Use a square
moustened with pEHisohex for a single mud
1ime downward stroke

{2) Pour 100 ml {approx } stenle saline over
the meatus 1o nnse off the pHisohex Do net
allow fabsa to close

{3) Instruct the patient 10 voud Caxch 2 md
stream urme specymen 1n a stenle unne bot
te Do not contammate the bottle mouth by
holdmg st agamst the pavent s vulva

In the male Clean-catch speimens axe sabsfactory

for culture if carefully taken by or vnder the direct

superviston of a kause officer After tharough cleans
ing of the glans and urethral meatus with pflusohes
followed by sterde salime the patient should be in
structed to void and a2 mudstream specymen should

be passed wmto a stenle wnne bottle Cap with a

stenie top and Tabel Clean Catck Speamen  The

specimen shouid be sent ymmediately to the Jabora
tory If the patient 1 unable to cooperate a ¢athe
terized specsmen will usually be necessary

Catheters ed specrmen—

In patients with mdwelling catheters urine specimens

should be obtamed by disconnecting the catheter

from the adapter discarding the unne that drams
casily from the catheter and wating for fresh urine
to flow out the catheter Thus should be colfected in

& stenle urme bottle, capped with a stenle cap and

sent imediately to the lzbocatory

Cyitascopy—~
Unne obtaned by urologists at cystoscopy should
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at 3 days and at 10 days after the procedure as well as
before the procedure 1f possible

The chronic recurrent nature of urnary tract anfection re
quires that careful follow up studies be carmed out on
pateents treated for this disorder

Collection of Unne for Examinahon

A

=

e}

Ranpon VOIDED SPECIMEN FOR ROUTINE OR BASIC EXAMI

NatioN  The sample voided on ansing in the moming

15 most satisfactory

In the adult female The vorded urne 15 usually con

d by vagmal y

and I cells M 1 blood may be duced

mto the urmne m large or small amounts Specimens

from a female patient should be obtaned by washing

the vulva with soap and water and having her vord

directly mto the spectmen contamer avoiding contact

of the urme with the vulva

In the male Specumens may be obtamed by having the

patient void directly into the specimen container

TIMED SPECIMEN FOR ADDIS COUNT AND QUANTITATIVE

PROTEIN DETERMINATION Use a 1qt waxed paper

carton 1 which 5 drops of formaln have been placed

If there 1s no to flurd m

struct the patient as follows

1) Take no fluid of any sort after noon until the end of
the collection period the folloy ing morming

2) Void and discard unine at exactly 10 p M

3) After that save all urine by voiding directly into the
container until the end of the collection period

4) End collection at exactly 7 A » the followng mom
ng by vording 1nto the container

5) Save the entire spectmen

SPECIMEN FOR BACTERIOLOGIC STUDIES

1) Procedures for ob lean catch urine s
In the female Ask the Nursing Scrvice to collect a

clean catch spectmen  When questionable results

are obtamned on study of a clean catch speaimen a
catheterized spectmen may be mdicated This should
be collected by careful aseptic techniques

hel
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a) Have the patient drink 4 glasses of water (or
liqud) and wash the vulia with soap and water
Instruct her to call the nurse when she feels an
urgent desire to vord

b} Hare nurse obtain specimen as follows
(1) Expose urethral meatus and clean wath four

2x2 m gauze squares using single down

ward strokes as follows (a) Use a dry
ganze square for a single mdline downward
stroke (b) Use a square moistened with
pHischex for each side {¢) Use a square

moistened with pHisohex for a single mid

line downward stroke

Pour 100 ml (approx ) stenle saline over

the meatus to rinse off the pHisohex Do not

allow labia to close

Instruct the patient to voud Catch a mud

stream urine specimen 1n a sterile unne bot

tle Do not contaminate the bottle mouth by
holding 1t against the patients vulva

In the male Clean catch specimens are satisfactory

for culture 1f carefully taken by or under the direct

supenvision of a house officer After thorough cleans
ing of the glans and urethral meatus with pHisohex

followed by stenile saline the patient should be 1

structed to void and a mdstream specimen should

be passed wito a stenle urine bottle Cap vith a

sterile top and label Clean Catch Specimen  The

specimen should be sent immediately to the labora
tory If the patient 1s unable to cooperate a cathe
tenzed specimen will usually be necessary

Catheters ed specimen—

In pauents s 1th indwelling catheters unne specimens

should be obtamned by disconnecting the catheter

from the adapter discarding the unne that drawns
eanily from the catheter and waiting for fresh urine
to flow out the catheter Thus should be collected 1n

a stenile unine bottle capped with a stenle cap and

sent immediately to the laboratory

Cystascapy—

Unae obtamed by urologists at cystoscopy should

]

(

&
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be Jabeled as to source and sent directly to the
laboratory

4} Culture—
All speamens should be cultured wathin 30 minutes
afier collection or they may be exanuned withmn 2
hours if sefs d f by after il

3 Exomination of Timed Unne Speamen

A ADD S COUNT {QUANTITATIVE SEDIME §T EXAMINATION)

1) Measure unine collected over a known tme period
and centnifugs 1/5 hour volume at 1750 rpm for
5 minutes

2) Reduce volume at 05 mi and resuspend sediment
i the remasung urne after adding 1 drop of erystal
violet and safranin stan Transfer a drop to the
hemocytometer chamber for count

3} Count cells 1 3/5 of the area of 1 of the 9 large
squares of the counting chamber and muluply by
1000 000 to obtain the 24 hour excretion rate

4) Count casts 1 6 of the 9 large squares of the count
g chamber and multply by 100000 to obtai the
24 hour excretton rate

B QUANTITATIVE PROTEI{ DETER §1NATION An aliquot of

supematant from a 1/ hour volume obtamed m the

Addis count 13 added to Tsuchiya s reagent fphospho

tungstic actd 1 HCL and alcohol) and the volume of

the resulung p i d after 1

and converted to Gm /24 hours

Routne Culture of Unne Fiora

-

Sp are fated on desoycholate agar biood
agar and tryptiease soy broth to determine aerobic Bora
Anacrobie cultures are performed on special request

Gram Stein
Gram stan of urme sediment 1s important to determme the

presence and Gram reaction of small numbers of organssms
(for method see Microbrologre Exammations and Collec

[y
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tons p 169) The Gram stam will be positive on uncentr
fuged urwne 1f 10 or more orgamsms per ml are present

Count of Unne Bactenal Flora

QOne ml amounts of senal 10 fold dilutions of urme
peptone water are incorporated mnto poured trypticase soy
agar plates After 24 hours incubation the plates are counted
and the mumber of orgamisms per ml of urne 15 reported

Special serologic studies for anubodies (hemarglutimns)
n the patient s serum aganst organisims 1olated from urme

Cultures for Afycobacterum tuberculons (see Microbios
logic Examinations and Collections p 169)



3 Gastric and Duodenal
Contents

METHOD OF COLLECTION

After 8 to 12 hours of fasung a rubber Levin tube 1s passed
1f possible through the nose to a pomt yust msde the stomach
The pattent then moves from the sitting to the supime po won
and rolls over slt,htly to the left ide Gastrc contents mav
now be abtuned by applying gentle sucttan with a syrmnge
Vigorous suction should be avoided because it may cause
gastuue bleeding and often obstructs the tube by pulling mucosa
nto the fenestratrons at the end of the tube

APPEARANCE

Gastric puice 15 normally viscrd and white to pearly gray m
color Mimmal reflux of ducdenal sceretons will add the
yellow color of bile Duodenat or gastric bleeding may cause
the aspirated matersal fo be red or fo resemble coffee grounds
The Benmsdine Test (see Stool p 156} may be used fo estab-
hish the presence of blood

GASTRIC ANALYSIS

The volome and acidsty of gastric juice are measured dur
mg a }hour basal purod 1 hour after sumulavon with
histamune nsulm or broth and dunng 2 12 hour overmght
period Both histammne base 001 mg per kg given suben
taneously and regular insulin 15 units gren mntravenously
provide maximal sumalation for gastnc secreuon in adults A
2 hour basal secrcuon determynation appears to be a con
vement more comfortable technique than the 12 hour aspim
tion It should be carefully standardized as to the time of day

150
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Histamune should not be grven to patients with a history of
asthma or paroxysml hypertension Hypoglycema should be
avorded 1n patients with coronary artery disease

1 Esnmation of pH

A NITRAZINE PAPER may be used

B Torrers rEaceNT Add 3 or 4 drops of Topfers re
agent to about 10 ml of gastric contents Appravimate
pH 13 mdicated as follows

Covor P}
30 or brlow
Salmon pink 33
Yellow 40 orabove

»

Quonhtative Tiration of Gastic Acdity

I the gastne Juice contains much food or salwa 1t should
be straned through 3 or 4 layers of gauze Usually un
stramed gastric Juice 15 satisfactory Place 10 ml of gastnc
juice m a white dish and add 3 or 4 drops of Topfers
reagent Development of a ted color mndicates the presence
of free oeid To tirate add 01 N sodum hydroude drop
by drop from a burette or prpette strnng frequently untl
the mixture turns canary yellow The volume of alkah used
is multiphed by 10 to gve the millequivalents of free
hydrachlonc acid per 100 mi of gastnec juice To measure
the combined acd present add 3 ot 4 drops of phenolph
thalem to the dish and continue utration with 0 1 N sodum
Tydrowade until the hquid remains pink on stinng Calen
lation for mlhequnalents of combined acd 15 performed
by the same formula as for free and

The quantitative study of gastri secretion appears to
have some climical value in assessing to some degree the
seventy of hypersecretion when such exsts

w

Tubeless Gustric Analysis (Diognex Blue)

This 15 useful as a screenung test 1 determmation of the
presence of free acid 1n the stomach The test 1s performed
as follows



3 Gastric and Duodenal
Contents

METHOD OF COLLECTION

After 8 to 12 hours of fasting a rubber Levin tube 15 passed
1f possible through the nose to a pomt just mside the stomach
The patient then moves from the sitting to the supine position
and rolls over slightly to the left side Gastnic contents may
now be obtamed by applying gentle suction with a synnge
Vigorous suction should be avoided because 1t may cause
gastnic bleeding and often obstructs the tube by pulling mucosa
mto the fenestrations at the end of the tube

APPEARANCE

Gastric juice 15 normally viscid and white to pearly gray in
color Muumal reflux of duodenal secretions will add the
yellow color of bile Duodenal or gastric bleeding may cause
the aspirated material to be red or to resemble coffee grounds
The Benndine Test (see Stool p 156) may be used to estab
lish the presence of blond

GASTRIC ANALYSIS

The volume and aaidity of gastric juice are measured dur
ing a 1hour basal period 1 hour after sumulation with
histarmine 1nsulin or broth and durmg a 12 hour overnight
penod Both histammne base 001 mg per kg given subcu
taneously and regular msulin 15 umts given intravenously
provide maximal stimulation for gastric secretion in adults A
2 hour basal secrenon determmation appears to be a con
vement, more comfortable technique than the 12 hour aspira
tion. It should be carefully standardized as to the time of day

150
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Histarune should not be given to p:ments with a hustory of
asthma or paroxy ¥P should be
avoided m pauents with corcnnry :mery disease

1 Estmathon of pH

A NiTRAZINE PAPER may be used

B Torrers REAGENT Add 3 or 4 drops of Topfers re
agent to about 10 ml of gastric contents Approumate
PH 15 indacated as follows

Coror oH
Red 30 or below
Salmon pink 33

Yellow 40 orabove

[

Quantitative Titrahion of Gastnc Aadity

If the gastric Juice contams much food or salva 1t should
be straned through 3 or 4 layers of gauze Usually un
straned gastric Juice 1s satisfactory Place 10 m! of gastric
Juce m a white dish and add 3 or 4 drops of Topfers
reagent Development of a red color ndicates the presence
of free acid To titrate add 01 N sodwm hydrowde drop
by drop from a burette or pipette stirmg frequently until
the mixture turns canary yellow The volume of alkali used
1s muttiphed by 10 to gne the milliequivalents of free
hydrochlonc acid per 100 ml of gastric juice To measure
the combined caid present add 3 or 4 drops of phenolph
thalein to the dish and continue titration with 0 1 N sodwum
hydrowde unol the Lquid remains pink on sterming Caleu
lation for mll lents of bined acid 1s p
by the same formula as for free acid

The quantitative study of gastric secretion appears to
have some clmical value m assessing to some degree the
severity of hypersecretton when such exists

©

Tubeless Gastnic Analysis (Diagnex Blue}

Ths 15 useful as a screening test an determunation of the
presence of free acid in the stomach The test 1s performed
a3 follows
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The patient fasts overmght and omuts breakfast

On ansing the patient empties the bladder and discards
this urine

Caffune sodmam benzoate 05 Gm 13 taken by mouth
with 250 ml of water

One (1) hour later the patent vouds and saves ths
vrne as 2 contro} speamen Then Azure A Resin
granules 20 Gm are strred 1n % glass of water and
drunk. Additional water may be necessary as the gran
ules wiil not dissolve

Two {2) hours after taking the granules the patient
vords Thus specimen Js the  test unne

Both spectmens are diluted ta 300 ml each with tap
water and are read n a color comparator It may be
necessary to acidify ot heat the testunne to produre
the blue color

Carment A color mtensity of the test unmne equal to or ex
ceeding that of the Obmg standard indicates frec gastnc
hydrochloric aud A colar mtensity hetween the 03 and Go
mg standards is presumptive evidence of hyyochlorhydna
one of less than the 03 mg standard indicates achlorhndna A
tube gastric analysis using histamine shimulaton s indscated
when free acd 15 not clearly pr sont oo the Diagnex test

U O >

oM

SPECIMENS FOR CYTOLOGIC EXAMINATION

Secretions and sahne washings from the stomach and duo
denum may be for necpl cells Iz 15 amp
that the aspirated matenal be free from food and banum and
that it be submutted to the Pathology Laboratory promptly
Frzymes readily dicest exfohated cells and therefore saline
washings are far supenor to digestive jwires for exammnation
Dugestion of cells may be slowed by placing the vessels con
taimng the washings in a bowl of 1ce {see Specimens for the
Cytology and Pathology Laboratories p 1993

MISCELLANEQUS TESTS OF GASTROINTESTINAL FUNCTION

1 Buiter fat Absorption Test
This 18 a smple rapd method of studying fat absorphion
in patients considired to have the malabsorption syndrome
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Favorable correlation has been found with serum chylo-

mucron counts s well as radtorsotope labeled fat excreton

studzes The test 1s done as follows

A A breakfast meal of 300 Gm of butter 2 preces of dry

toast or & soda crachers 100 mi of frut june and 1

cup of coffee with sugar {no cream) 1s gaven the fasting

pautent

One fasting and 5 hously amples of clotted blood (6 8

m! blood m adry clean tube} are collected

Dunng the test pertod the patient ss kept in bed and

»s not allowed to eat or smoke

D The 6 blood samples are taken to the lsboratory where
turbidiry of the serum 1s measured 1n a spectrophotom

0w

eter
Normal Opucal density (OD) above 0100 from the second
to the fourth hour 1s considered a normal hipemic response to
the test meal

2 d (4] Xylose Tolerance Test

This 1s commonly used as a screemung test 1n patients
suspected of having the malabsorption syndrome It 1s per
formed as follows
A Grve nothing by mouth after mudnight on the day pre

cedmng the test
When he arises have the pattent void and discard the
unne
Dussolve 250 Gm of d {+) xylose tn ®50 m of cool
tap water and have the patient dnnk st Gne an addi
uonal 250 m) of water 30 minutes fater
Allow no more food or hquid for the remamder of the
test period
Collect alf ure for a peniod of 5 hours
Send the 5 hour urmne specumen to the laboratary for
d {+) xlose determmunation
Comment Normal range 65 * 12Gm d (+) xylose ex
creted i 5 hours

Severe renal disease or mmproper collection of specimen
(less than 3 hours or failure to have the patient void before
hand) will gne a falsely Jow value Collection beyond 5 hours
results i a falsely elevated value As glycosuria causes a

o o®

mm
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falsely Jugh value mdicate on the request ship if the patient
35 diabetic so that proper correction may be made

3 Secrehin Test for Pancreatic Funciion

Have the pauent fost overmght In the momuny pass 3
double lumen tube (Ewnhom) to a pomnt jut proumal to
the hgament of Treitz under Auoroscopic contral Then
attach wall suction of 40 cm of water pressure to the
duodenal and gastnc sides of the Emhorn tube through a
system of 2 collection bottles After a control period (20
munutes} of asp give secretin y i the
amount of 10 chinical umt per ky of body weight Four
20 munute collection periods are then completed and the
volume and pH of each amount collected (duodenal and
gastric) 15 measured and recorded At the end of each 20~
mnute period empty the collection bottles mnto a gradu
ated cylinder and test with pH paper Place an afiquot
{1012 ml) of ench of the duodenal aspirates i a dry
clean test tube layer with mimneral ol cork tghtly and
store 1 an 1ce bath or a refngerator [The gastnic speamens
are discarded afier measurement ) Label the tubes with
name date and pme {20 minutes 40 mmnutes etc )

On completson of the test tahe the 5 duodenal spea
mens {contro] 20 40 60 80 minutes) to the laboratory
for determinavion of bicarbonate and amylase If chimeally
mdicated an appropriate volume of the duodenal aspirate
may be sent to the Cytclogy Laboratory for exammation
for atypical or neoplastic cells
Interpretaion A decrease 1 volume with normal bicar
bonate and amylase concentrations 1s mndicative of pan
creatic duct obstruction A normal volume with a dumn
ished bicarbonate and amvlase response 1s mdicatne of
chrome nflammatory disease of the pancreas

4 Test for 5 Hyd, le Acehic Aad (5 HIAA)
{Ehriich s Aldehyde Method)
Mix equal pans of Fhrlichs aldehyde reagent and urme
Let stand for 5 to 8 hours A dark blue color develops of
positnne This screeming test will be positne if the unne
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content of 5 HIA4 1s greater than 30 mg per Liter of urme
Ths test 13 not spectfic foc 5 HIAA

A posiree result of the screenmg tese dictates that a
nutrosonaphthol test be done by the laboratory The latter
> quabitatne and spectfic for 5 HIAA



4 Stool

COLLECTION

The patient may collect the specimen himself 1f supphed
with tongue blades and a cardboard contamer The specimen
may be collected by the physician at the time of rectal exam
nation Liquid stools and those to be stored for more than a
few hours should be collected directly 1n a wide mouthed
screw topped glass jar

DESCRIPTION

Break open the stool if formed since exposure to air may
change the outside color to dark brown or blach Urobilin
gves the normal stool a brown color but this may vary from
light yellow m a milk fed infant to green when the dret 15 high
m green vegetables Gross hemorthage produces maroon or
sticky black stools Bismuth sron charcoal licorice and al
tered blood commonly result 1n black stools carrots beets
BSP and unchanged blood may produce a reddish hue Excess
fat 1n the feces may impart a light gray and a silvery sheen
that can conceal the presence of urobilin and blood In the
absence of urobihn the light gray clay colored acholic stoal
develops The stool1s bulky contains undigested food particles
and has an offensne odor when there 15 a deficiency of pan
creatic enzymes

TESTS FOR OCCULT BLOOD

Stools contaiung significant amounts of blood may have a
normal appearance Tests for blood are based on the develop-
ment of color when heme reacts with benzidine or gum guatac

1 Benzidine Test
Smear a thin layer of stool over a 2 cm square of filter
paper using 2 wooden applicator stich or the gloved finger
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used for rectal examnation Cover thus area with 3 or 4
drops of b loride (not benzidme base)
reagent Add the same amount of # 695 aqueous hydrogen
peroxide and mux the reagents The methed is sermquantt
tative and color development should be cbserved at 1
minute and again at 5 mmutes Maximal color development
18 recorded as gradations from delayed light green to prompt
deep blue Stools from a person on a normal meat diet do
not give positive reactions Iron and pus cells do not cause
a positive reaction False positive reactions are encountered
when the hydrogen peroude 1s not fresh 1t should fizz
when placed on the specimen

2 Guaiac Test

The test 15 performed n 2 manner simlar to the Benzidne
Test The reagents are added in the following order glacial
acetic acad fresh gum guaiac solution 3 055 aqueous hydro-
gen peroude Gradatons of color from a slowly developing
faint blue to an immediate deep blue are recorded The
test 15 2 or 3 umes less sensiuve than the Benzidine Test
and may give a color reaction with iron A green color with
the guaiac reagent 1s of no sigmificance

MICROSCOPIC EXAMINATION
1 Ova and Parasites

Stool specimens should be examined wlile fresh Salne
enemas may be useful in securing speamens The saline
cathartics are preferable to castor ol muneral ml or cascara
for thus purpose smce many cathartics mterfere with the
sdentification of parasites
Exammnation of a saline suspension of 5t0o! often permts
\dentification of the commonly found ova and parasites
Instructions for sending speciment to the Iaboramry are
gnen under M and Coll
page 169

2 Fat

A Metnor Mix thoroughly on a glass slide a thun fIm of
fresh stool 3 or 4 drops of Sudan III or IV 1 drop of
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normal salute and 2 or 3 drops of glacal acene acd.
Coter with a cover shp heat w0 boiling over an open
flame and examine under low and high power magns
fication Count the number of fat droplets taking up the
orange red dye
IntgrereyaTion
Normal—0 5 droplets per hugh power field
Shyhtly mireased—6 or more droplets
Markedly wnereased—droplets of fat and farty acid
crystals oceupy about half of the visible matenal

A normal result may be musleading in patients wha
are eating poorly and have scanty stools which may base
3 low total £at but a fugh fat concentration In patients
with coprous stools the concentraton of fat may be
aormal despite a high total daly excretion

=

Muscle Fibers

The presence of meat (muscle} fibers alone may mdicate
only rapid intestinal teanst I strisuons are distinet and
the edge of the tisue 1s wregular rather than rounded,
pancreatic tryptic enzyme deficiency is suggested

[

Bload and Pus Cells

Stam a smear of stool s ith Wnghts stan (see Hemato-
Jogic Procedures p 113} Dirrhea due to bacternl en
tertis may be distsgmshed from that due to staphylococcal
food poisonung by the presence of both red and whate blood
cells from ulcerations assocsated with the entenus and thew
absence i food posomng

FY

TRYPSIN

A Mersion Dilute 2 freshly passed stool specimen collected
without contammation by urme serally wath water—1 §
§ 10 1 20 etc Place ! large drop {01 ml ) of ach well
ymxed suspension on unexposed unfived Eastman ¥ ray
Fima and mark the diution beside each spot Incubate the
film at 37 C for I hour or at room temperarture for Ao
7 hours After smcubation, wash the filea in 2 stream of eold
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water with gentle Tubbing dry and mount 1 the patient s
reco
Inrerrretarion Complete cleanng of the film 15 desig
nated 44 clearmg only at penphery of the drop 2 1+
A contral with brawn normal stool should be ran with each
test

w2

Qver 959% of normal wfants and B8 of chuldren aged
2 5 years wild show tryptic actwaty m at least 1 5 difution
and ‘ofter to very hugh dilutions Normal chuldren over 10
and adults uswally show 1o trypue achwity except with
gastroenteritss or catharsis

In a young chid negatse tryphic actwty (1 Zess than
% 5 dituton) tusgests pancreatic fibrosis False posines
may oteur a such patients from contammation y yth uone
from oral pancreatic supplement and from acuon of bac
teral gelatinase (potentially present m stocls which are
not fresh}

DIFFERENTIATION BETWEEN FETAL AND ADULY
HEMOGLOBIN N BLOODY STOOLS OF THE NEWBORN

A Prwgere Most of the hemogiobn 1 newborn infants 15
feta} and resistant to atbaline bydrolysis thus providing 2
means of differentanng 1 from swallowed matema! hemo-
globn which 1s alkalt sensinve

Teeawue  Mix a small amount of grossly bloody (not
tarry) stool with 5 to 10 parts of cap watey 1n a test tube
Cemnfuge for ¥ to 2 munutes at 1 000 or 2000 rpin The
supernatant mu t be disunctly pink o not, 2 mere toncen
trated mixsure of stool must be prepared Decant or filter
the supernatant 4dd | cc of 025 N {145) sodwum hy
Qrowude solunon 1o app y 5 m of the hermoglob
solution and allow to stand for 2 mmnutes Note the color
2 solution cortammng fetal hemoglotun rematns predom
nantly pink, whereas adult hemoglobix changes to brown
yellow 1f the vesult 15 equivecal contrals may be wn
unng i place of the stoo] suspension, the mfants own
blood and bload from an adult subject

o

BACTERIOLOGIC EXAMINATIONS
See Microbiologe Exatmunations and Coliecuons page 169



5 Cerebrospinal Fluid

RECORDS

Record on the Laboratory Sheet the date source (site of
puncture) inutial pressure final pressure dymamics (af m
dicated) volume removed appearance clot WBC RBC
differential count and Pandy test

Record 1n the Progress Notes the date of the procedure the
site posture needle size and any difficulty encountered

»

PRESSURES

The 1mitial cerebrospinal flwd pressure 1s the Jowest pressure
obtamed with the manometer attached before any flud has
been withdrawn and after the patient has been relaxed as
much as posstble by decreasing the attrtude of acute flexion
and allaying apprehension and discomfort This may require
a wart of as long as 5 minutes If goed relaxation 1s still not
obtamed this should be carefully noted mn the record Final
pressure should be recorded when all the flud required or
obtainable has been withdrawn

DYNAMICS

In patients 11 whom diagnostic lumbar puncture 15 carried
out, an estimation of cerebrospinal flind dynamics 15 in order
only if there 1 reason 10 suspect spinal subarachnord block and
the ! pressure 1s not d Careful clincal judg
ment 1s required 1n the selection of patients for this procedure

QUANTITY OF FLUID REQUIRED FOR EXAMINATION

As a rule about 10 m! of flurd should be obtamed and
divided mto 3 tubes as follows 2 ml in the first tube for cell
count, differential Pandy test and qualitative sugar determi
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nations 5 ml i the second tube for quanntatnve proten {and
sugar 1f ndicated) and 3 ml n the thurd tube for STS and
collmdal gold 1f bacteniologic studies are desired consull M
b a 1 page
The first 3 ml drawn has the hghest and mosl nearly
accurate total protein content. The last flud withdrawn
usually has the fewest cells of traumatic ongin

GROSS EXAMINATION

The fluid should be characterized as to color and turbidity
A sumilar tube contaming water should always be used as a
basis for companson if there 15 any doubt about the color or
1f red blood cells are present for any reason

CYT0LOGY

The cell counts should be done at once and checked per
sonally by the responsible physican Mildly traumatic taps are
a source of contiderable confusion 1n the interpretation of cell
counts Crenation of the red cells 1f present should be care-
fully noted The presence of many red cells in the first tube
and few 1n the third tube may also be of significance m this
Tespect,

1 Total Cell Count

A Shake the fld well and with a clean pipette transfer
1 drop to the hemocytometer chamber

B Count all the cells seen 1 the entire ruled area (9 large

squares equa} 09 ca. mmn.}

Multiply the result by 10/9 and report as cells per cu

mm If the number 1s moderately high count the cells

n the large central square only and multiply by 10

o]

N

White Ceill Count

A Draw glacaal acenc acd up to the 0.3 mark m a whte
cell pipette

B Full the pipette up to the 11 mark with spmal flud and
shake well

C. Count all the cells seen n the entire ruled area of the
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hemocytometer and multiply by 10/9 No correction 1s
made for the small dilution factor

This method 15 used to hemolyze any erythrocytes from lym
phocytes The red cell count is estimated from the difference
between the total and the white cell counts

3 Differenfial Count

A
B
[
D

Centnfuge spinal flid at hugh speed for 10 rnutes
Decant the supernatant fluid and save for chenueal tests
Make a thin smear of the sediment on a clean side and
allow to dry m air

Stain with Wright s stain (sec Hematologic Procedures
p 113) using great care to flood the shde gently with
water as the smear 1s very easily washed off If the cells
will not stick to the shide 1t may be necessary to suspend
the sediment 1 a drop of egg albumm and fix with
slight heating before staining

PROTEIN CONTENT
1 Pandy Test for Globulin

A

B
C

Transfer 1 ml of Pandy s reagent (saturated solution of
phenol m water) to a small test tube

Add 1 drop of spmal flud

Observe the drop as 1t sinks m the reagent agamnst 2
black background The appearance of a defimite white
halo around the drop of spinal flusd as 1t sinks i the
reagent indicates the presence of an abnormally high
globulin content The amount of globulin present should
be graded 1+ to 4+ depending on the density of the
clond If more than 1 drop of spinal fluid 15 used manv
normal specaimens will show a famnt cloud The test 55
valueless in testing fluids contaming bload

Proten

2 Q

Fne ml of spinal flud should be sent to the Chenustry

when a q protein d n s

b Y

requested Vysth this amount the sugar content can be de
termuned 1f the cell count later 13 found to be mcreased
‘The patient may thus be spared a second lumbar puncture



CEREBROSPINAL FLUID 163
SUGAR CONTENT
1 Semiguanhtohve Method for Defermination of Glucose

Measunng all amounts carefully with a 1 ml prpette cah
brated to 17100 introduce 1ta each of 6 small test tubes
10 ml of Benedict s qualitative sugar reagent Layer the
cercbrospmal flusd on top of the Benedicts solupon with
the calibrated 1 mi pipette puttimg 005 mi anto the first
tube 010 ml tnto the second 015 ml o the durd 02
ml 1nto the fourth and 025 ml mto the fifth leaving the
sixth tube as a contro) Immerse the 6 tubes i 2 gently
bothng water bath for 10 nuautes and allow to cool A
cesebrospinal flesd sugar below the normal salue of 35
mg /m} suggestive of the presence of hving bactersa in the
subarachnoid space 13 mdicated by the absence of reduc
ton m the tube contarung 015 mt of cerebrospial flurd
See the table below for mterpretation of the B-tube test If
thus test 1s done carefully the results are reliable but st
should not supplant the more quantitative analysis by the
standard s 1gar method

CSF bucar {sc ) sy Benevicrs Repuemov (+)
CSF(mL)j 750 | 40-50 130-40 {2030 { 10- 20} <10

0.00 o ¢ ol o0

005 +iololoelo]o
010 +i+1olalo]oe
015 +l+j+ 0] o0o]o0
020 + & + l+ | +1o0]o
025 + + + + + [}

2 Quanhtative Sugar Determunation

Send 1 m! of spinal flwd to the Chemustry Laboratory
together with a nimultancously drasn specimen of blood
{or blood sugar If quantitaure determnatians of otk pro
tewn and surar att desired 2 total of § ml of spmat flud
s sufficient
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515 AND COULLOIDAL GOLD CURVE

‘Three ml of spinal flmd 15 required for these tests 1t should
be noted that the colloidal gold curve 1s talucless and SI'S
unreliable 1n the presence of blood m the spmal fusd whethes
traumafic or due (o organtc disease

BACTERIOLOGIC EXAMINATIONS

1 Stained Smear

-~

Transfer the contents of tube no 3 to a stettle centrifuge
tube and spin at hugh spced for 10 minutes

Decant the supernatant fimd and save for the serologic
test and coltondal goid

Spread the sediment on 2 clean shdes with a famed
platinum leop and allow to dry mawr

Fix the smears by gemle hca(mg ard stamn by Gram
method and with i} blue (See M
Examunations and Collections p 169 1

T 0O ow

fncha Ink

A Gentrifuge spusat fusd for 10 mmutes at high speed
Decant the supematant fimd and save for Chemastry or
Serology

B Put 1 drop of India mk on a clean shde Add an equal
amount of sediment mux and cover with a clean cover

»

shp
C Examme under hugh dry and Jow power for the presence
of fungy

Culture
Gee Microbialogic E: and Coll page 169

0




6 Pleural, Pericardial, Peri-
toneal, and Synowvial Flmds

COLLECTION

In aspirating these fluids collect 5 mt i a blood bottle for
the cell count and 10 ml 1 a stenle tube for routine bac
tertologic examination Use an anticoagulant {hepann) if the
flud clots IF the presence of tuberculosis or malignancy 1s
suspected collect a larger volume for study (12 lters if
possible)

GROSS EXAMINATION

Note the following

1 Volume Record m ml

2 Color Clear cloudy yellow brown, straw etc.

3 Character Watery mucoid fibninous purulent, bloody
4 Coagulation on standing

SPECIFIC GRAVITY

“Thus should be determined immedately If there 13 an un
avordable delay place 5 ml 1n each of 3 or 4 bottles to prevent
coagulanon

Transudates usually have a sp aific gravaty below 1015 and
do not coagulate on standing Exudates usually have a specific
gravity over 1018 and frequently coagulate on standing

PROTEIN CONTENT

Transudates usually contain under 25 Gm per liter emu
dates usually over 30 Gm per liter
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CYTOLOGY
1 Cell Count

If the flaud 15 not grossly bloody or purulent, perform a
white cell count by the techmque used erther for blood or
for spinal fluid depending on the number of cells present

Differential Cell Count

Make a smear of the centnfuged sediment fix by gentle
heating and stan with Wrghts stam {see Hematologic
Pro cdures p 113)

In examunng the stamed preparation duferentiate and
record the relatnve percentage not only of the cells found
m arculating blood but also of endothelial cells and ab
normat cells

In patients suspected of having an underlying malg
nancy about half the available fluid should be sent promptly
to the Tathology Laboratory When flud must be held 1
should be mixed with an equal volume of 10 formalde
hyde and kept i the refngerator If tuberculosis 1s sus
pected send 1he remamning flud (12 Iuers " pos:lble)
without added dehyde to the M Lat
oratory

[}

BACTERIOLOGIC EXAMINAYIONS

When mfection 15 suspected a dsrect smear of the sediment
from 10 mt of flud should be stamed both with Gram s and
acid fast stans and examined together with a fresh preparation
of the sediment {see Microbiologic Exammations and Colfec
tions p 169)



7 Skin Testing

GENERAL DIRECTIONS

Skin testing for sensitnity to the products of certain patho-
gemc organisms, particulatly those mvolving the lungs has
a rather wide apphcszlny In most ms!ances lhc test ma
terals should be
synnge and a no 25 or 26 needle is employed and the intra
dermal localization 15 assured by the rarsing of a bleb The test
matertal should be carefully checked as to con entration
expiration date reconstitution date and evidence that the
matenal has been properly stored It 1s well to record the
appearance of the test site 24 48 and 7 hours after admmn
sstration  The reaction should be carefully measured and
desenbed

SPECIFIC TESTS

The most widely used skn test 15 the Tuberculin Test The
intermediate strength punfied protem denvatve PPD 15
adequate for Toutme purposes and 15 approximately the
equvalent of Old Tuberculin in a 1 1000 strength First
strength PPD may be used when a severe reaction 1s sus
pected to have occurred in the past Second strength 15
employed in those with a megative reactton to the nter
medtate strength test
The commonly used Fungus Skin Test Antigens are Blasto
myetn Hutoplasmun and Cocardiordin: This form of skin
test has become very widely used as these diseases have
gamned chmical importance The 3 antigens mentioned
should be used simultaneously in order to facilitate the m
of cross seositiities p: mvolvmg the

[

latter 2
A heterogeneous groups of antigens each of which may
have occastonal application ncludes the Trnchina Antigen

167
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Lygranum (for Frer Test) Diphtheria Toun (for Schick
Test) Ech Antigen T I Antigen and
Cat Scratch Dusease Antigen The Izst 3 annigens are not
easily available or widely applicable The Keetm Test for
sarcordosts 1s at times helpful but the antigen 15 not eanly
nailible or well standardized




8 Microbiologic Examinations
and Collections

GENERAL PRINCIPLES

Prior 1f possible to chemotherapy of any form collect suf
fictent matenal of the vanety most likely to contamn the
causative orgamsm

Be sure that the uncontaminated specrmen reaches the lab
oratory as soon as possible after collection

A Many orgamsms are susceptible to mjury by drymng
exposure to arr and chulling When mdi ated or when
the specimen 15 unavoidably small the laboratory should
be requested to brng the culture medums and shdes
for smears to the bedside and should be told which of
the requested studses are most important

Normal flora or contzmunants may grow to such an
extent during transportation of specimens as to obscure
the pathogens present

Select the proper contamer and appliance for collecung
each specimen Do not contamnate the outside of the con

tamer Make sure that the patient and the source of the
specsmen are clearly and nnmustakably identified

Optimal volumes for blood cerebrospmal flmd and other
spectmens are mdicated below but 1t 15 recogmzed that

particularly n pedratnc patents only smaller volumes may
be available The laboratory staff wall do its best to employ
the available specimens effectnely

°

=

w

-

EXAMINATION OF FRESH PREPARATIONS AND
STAINED SMEARS

1 Examinchions Indicated
As 2 general rule the physician responsible for the patient
169
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Lygranum (for Fres Test) Dxphtlmm Toumn [for Schick
Test) Ech: Antigen Toxop Antsgen and
Cat Scratch Disease Antigen The Iast 3 antigens are not
eanly avalable or widely appheable The Kresm Test for
sarcoidosis 1s at tumes helpful but the antigen 1s not easily
avalable or well standardized
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normal sahne ‘The number and vype of formed elements
should be noted and 1f the presence of funa 1s suspected
the addison of 207 NaOH or 5 10°% ROH to thr ma
terial on the shde may facihitate their demonstration

The laboratoty staff exanunes some specimens dwrectly
The primary responsibility for most of these studies wsually
rests howerer utth the responsible phynean The labora
tory staff gwes directions reearding the prepacation of
matenals for study and wall supply the needed stams and
soluttons It will also exwmine smears or preparationy
brought to the laboratory 1f questions should anse

TYPES OF SPECIMENS
1 Blood for Culture

Members of the Jaboratory staff collect blood specimens
for coltre encept on pediatric patierss The rostine
pro edure for blood culture utilizes trypticas. soy broth
thioglycollate broth and poured plates The cultures are
stadied for a period of 7 days Thes protedure 13 demgned
for the 1salation of all common pathogens Request Rou
ture Blood Culture except when the Ffollowing are
suspected  subacute bactenal endocardis  brucelfoss
N wsena species septicemaz Bacterodes septicenua pneu
mococcal septscemra In these mnstan es make the request
specsfic for the suspect orgamsm or group of organsms

»

Blaod for Direct Examunation

When infecuons such as malapa rat bite fever relapsirg
fever kala azar etc are suspected consult the labora
tory concerming preparation of blood for direct exami
naton

3 from Nose ynx Pharynx Ears
Mastads Paranasal Sinuses and Larynx

Stenile Bradfosd swabs {cotton tipped wire) and cotton
tipped wooden applicators are (o be used 2nd then 1m
mersed 1n tubes contammng trypucase soy broth 10 prevent
dryng If frank pus or ussue can be obtained it should
be gent 1n 3 stenile tube or batile
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should make the indscated direct exammanon on various

specsmens as follows

A Seurum Gram and acd fast stamed smears hOH
preparation and Wnght s stan

B Unive sroM Parmenys Susprcrsp oF Havive Invec
Tion of THE Uninary Tracr A Gram stamed smear
of the sediment

C Pus anp Exupares rrout Varous Sources & Gram
stauned smear Also an acid fast stamed smear and a
KOH prepasauon may be mdicated

D Ceeesroseinat Frum  Gram  and methylene blue
stained smears

»

Siamng Technigues

All smears should be fixed before staimng by gentle heatng
over a gas flame Do not overheat
A Mryayisne Boue Staw Flood the shide with methy
lene blue solution for 1 smunute Wash under runnmg
water and dry By blotting
B Grax Stan  Flood the slide wath gentian vialet for
1 munute Wash gently with water Flood the shde with
Gram s todine solution for 1 msnute Wash gently with
water Decolorize with acetone ether annj the fuid 15
no longer blue unged Flood the shide with safeamun for
30 seconds Flood the shde with water and dry bv
blotung
GentiaN VIOLET STAIN rOR ViNcENTs Orcanisms
Flood the slide with gentian vavlet for 30 seconds Wash
and dry by blotung
Acm Fast Stary  Flood the shde with hunyoun ¢ stawn
for 3 5 mmutes Decolonze with acd alcehol unul only
a Eant pimk color remans Wash with water Flood
with methylene blue for 1 mumute Vash with water
and dry by blotting

a

o

Wet Smeors ond KON Preparations

Certasn speamens (sputum pus caguial discharge urme
sedument) may be advantageously examuned az wer prep
arations either without alteration or after didution wath

[
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the margins and angles of the lids Spectmens from the
comea are cbtamed with special mstruments by an oph
thatmologist Previous arrangements should be made with
the laboratory for immediate exammation and culture of
these specumens since they tend to dry rapidly and be
come unsatisfactory for study The type of studies desired
may be discussed at the ume the laboratory 1s asked to
schedule the culture If a routine culture of exudate 15
desired request  Culture for Aerobic Flora™ This will
be accomplished by moculation of human blood agar
chocolate blood agar thioglycollate broth and tryphicase
soy broth which will permt 1s0lation of most of the com
mon bacteral pathogens

5 Sputum and Bronchial Secretions

Direct exammation of Gram Wnght and acd fast
stamned smears and of fresh preparations of sputum should
be performed by the responsible physictan as a part of the
tutial exarmnation of every patient with suspected pul
monary infection

Fresh sputum for culture of the common aerobsc and
anaerobic flora s collected m sterile 6-0z plastic lmed
paper cups with tops Have the patent ninse his mouth
thoroughly with water to clear 1t of saliva Then mnstruct
hum to cough and expectorate directly mnto the contamer
which 1s sent immediately to the laboratory When feas:
ble an early mommg specmen 15 usually most suitable
for study The physician requesting the specimen should
make sure that a specimen of sputum 1s obtained Salna
1s not acceptable for culture Negatne results on poor
specimens are of no value

‘The routine study of sputum 1s accomplished by 1nocu
lating a tube of thioglycollate broth desoxycholate agar
and human and sheep blood agar plates This perrits the
ssolation of most of the common pathogens Routine
Culture should be requested with the following excep-
tions
A When a lung abscess or suppuratue pneumonitis 1s

suspected request Routme and Anaerobic Culture

with Anaerobic Plates.
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a

A Nost Pass a stenle swab without touching the an
trum  first above then below the lower turbmates
The specimen 13 cultured on human blood agar
Nasopmtarynx  Pass a Bradford swab straight back
through the nose until 1t comtes m contact with the
postenior nasopharyngeal wall then rotate the swab
gently 1n this posiion before remoyving 1t The spect
men 1s cultured on human blood agar
Oroprarynx  Thoroughly rub the back of the pa
tiene s throat and tonsils or tonsillar fossae being care
ful not to contamnate the swab as 1t 15 passed through
the mouth The specimen 1s cultured on sheep blood
agar and a sheep blood agar pour plate 15 made to
detect beta hemolytic streptococcs

The proced: permut 1d of
the more common zerobic bactenal flora of these
areas If the following orgamsms are suspected the
physician should request specral studies for them
group A P Coryneb diphth
fusospirochetal symbiotic disease (Vincents angmna)
{submut thin smears of material from lesions} Neis
sena dis Hemophilus pertussis b
When tuberculous or mnfection with molds yeasts or
actinomycetes 13 suspected perform direct examina
tion and request direct examnation and culture for
the orgamsm suspected
D ParanasaL Sivuses Ears Mastoms  These are
usually collected by a member of the ENT Service
and cultured on human blood agar and desoxycholate
agar and in thioglycollate broth
Larynx  These specumens are collected by a member
of the ENT Service and cultured on human blood
agar If tuberculosis or a mycotic infection 1s sus
pected a biopsy speaimen of the lesion should be
submitted with a request slip indicating which studses
are desired

=]

(o}

"

Speamens from the Eyes

Exudate from the conjunctiva may be collected on small
cotton swabs after washing the eye with sterile normal
saline to remove superficial exudate Avoid contact with



MICROBIOLOGICG EXAMINATIONS COLLECTIONS 175
7 Cerebrospinal Fluid

When possible at least 5 cc of cerebrospmal flud i a
stenile test tube should be sent immediately to the labora
tory The routme procedures for study of spinal flud
allow the 1solation of the more common pathogens and
constst of studies of Gram and methylene blue staned
smears and culture on human blood agar chocolate agar
tryptrcase soy broth and thioglycollate broth Al cultures
ex ept the last are incubated m an atmosphere of about
105 CO Request Routmne smear and culture  except
when the following are suspected

A Tusercutosts Submut 10 ml of flurd m a stenle
tube and request  Smear and culture for M tuber
culosis  This request may not be combmed with
requests for other studies since studies for M fuber
culosss usually are performed m a separate laboratory
Cryerococcosts Submut 5 ml of fliud 1n a stenle
tube and request Direct exammation and culture
for fung

w

3

Pleural Penicardial Pentoneal and Synevial Fluids

Small amounts of these flusds may be sent to the Jabora
tory in sterile test tubes Larger amounts (1 2 liters) may
be sent in the large bottles that are included with the
collection tray The routme method of studymg such
flwds ncludes examnation of a Gram-stained smear and
aerobic and znaerobic cultures When a pyogenic mfec
tion 1s suspected request Routine smear and aerobic
and anaerobic culture
A When tuberculosis ss suspected send a separate specy
men and request  Smear and Culture for A tuber
culosts
B When mfection with one of the molds yeasts or
actinomycetes 15 suspected request “Direct exammna
tion and Caulture for Fungy, including Actinomycetes

a

Urnine

1Sec section on Urine page 137 for dcmls ol’ wllecuon
and specaal

smdles )
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o

B When an wfection with molds yeasts or actuomyeetes
18 suspected request  Direct Examination and Cuf
ture for Fungi Inciuding Actmomycetes Routmne
culture may be requested on the some speamen if
desrred

© When W tuberculoss wifection 15 suspected 2 sepa
rate specunen m a G0z phutc lined paper cup must
be submited Thas 1s essential smee these spectmens
usually are processed and studied 1 2 separate labora
tory The patient s name is wrtten on the outside of
the cup {not on the Lid) A 24 howr collectian of
sputum 3s most satsfactory for this study Leave the
contamer at the bednide unsl collected early each
monung for prompt dispatch to the Jaboratory Re
quest  Swear and Culture for M tuberculony

D When H perturnis infectson 15 suspected it s best to

collect a nasopharyngeal cough specrmen with & Brad

ford swab Schedule study of the speciunen with the
laboratory i advance

Bronchal secretons are coffected in special contan

ess such as Tucker or Clark collectors Request studies

as outfmed for sputum Spacrfy of studres for 3 tuber
culosts are requested 1 additron (o other studies Qnly

1 speatmen 15 requited If the speamen i small

mdicate which studses we most important

[<]

Gastric Washangs For M twhereulastt

YWsthm 30 msnutes after the pauent awakens while he ws
{asting and before he gets out of bed pass a sterde Levin
1ube and asprrate the gastric contents with a stertle 50 co
syringe If 50 ml of materal w not obtamed have the
patient drnk 50 mb of water and reaspwate until about
50 mi of matensal 15 ohtamed Place the specimen 1 2
yiende vnne bottle cap with a stepde top and send to
tha laboratory early m the moming Speammens detertorate
+f not processed shordy after collection Request  Qut

tuse Jor M tubprculons  Smears of gastric washmgs are
of zo value and should not be requested
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diarthea teguest  Culture for Pathogense Speaies of
E coli  Special atteation will be pud to the £ colt
of the flora When emtenc tuberculons 18 suspected
consult the faboratory staff concermng methods of
study
SercisEns sor Parasmrorocie Exaauariov Rop
tive evarnmaton for ova and parawtes may be ac
complshed by sending stools collected i plasuc
Iined paper cups as descnbed above to the laboratory
Request  Routine Exammationfor OQand B * When
a patient 18 suxpected of having amebiasis the follow
g procedure 38 suggested
1) Collect specimens before the patient has recened
antibnoties thar affect the stool flora Admrmustea
tion of the broad spectrum anubiotics makes ex
amunatson for Amoeba unwatifactory
2) Avord presence of banum bumuth ols and oily
suspensions m the speamen A lapse of 77 hours
after admunsstration of such preparations is neces
sary before sunable specimens can be collected.
Collect 3 normally passed stoal specsmens Obtan
zach at @ different defecavon Cotler? ) purged
stool Da not use castor o) or magnestum sulfate
to purge the panent Sodium suifate 13 sansfactory
Try 10 ohtan 2 specimen that coutams only small
amounts of formed fecal matenal Collect 1 speey
men by using 2 lugh enema  with tepd physo-
logtc saline Supervision to msute that the eocecst
segion 1t reached 15 smportant. The fast portion
of the defecation v preferred Coll:ct 1 spreumett
at the ime
Speciol swabs for collecting these :pccxmcns may
be obsaued from the laboratory After coltecung
the specimen, replace the swab m the test tube
contayung saline solutson
Tt menunl for best results that all Liguwsd stools be
Lt after col and formed stools
sathw 2 few hours after callecnon \Mawtenance of the
oo e e dlod g e 5 TR uc o
[ Y

2 Lewn & pla & r anne bot § 4w
Rl Eaamton]  Suro rrio dos

=

w
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When tuberculosis 13 suspected colfect a 24 hour unne
specimen m a large stersle bottle wluch should be Lept
cald {4 C) dunng the penod of collecuon Averd Rllng
the bottle to the top Cap the bottle tghtly and serd it
{while stll cold) to the Iaboratory as soon as possible
after collection 15 completed Request Culture for A
tuberculosis  Smears on unine specimens for acd fast

ohien dusclose nonpath acid fast organ
1sms and may be very musleading They are not recom
mended as 2 method of study

Feces

Specimens are sent to the laboratory m 6oz ronsterle
plasttc hmed paper cups with hds Each specimen should
consist of 50 to 100 Gm (23 o )} 1t 1 unnecessary to
send the bedpan to the laboratory The outside of the
should not be d The patrent s name
should be wntten on the contamer and the specimen
should be accompanied by a completed request form The
specimen must be iree from barwm bismuth and aly
suspensions and should not be muxed with unne The
patient may be mstructed to pass the stool duectly mto
the contamer The speaimen should be sent to the labora
tory immediately
A Seecivens vor Bacreriorootc Stumies  For detection
of Salmonella species btaphylococer and pathogente
species of Lichert kg cale the collectson of specirens
as described above fs sansfactory  Shigella species may
be 1solated by this method these organssms ase very
sensiuve to factors i the outstde environment how
ever and the mudence of 1solation can be wacreased
by collectng a specimen direct from the anus with a
rectal swab or at the timie a proctoscopie. examtnatian
s p fiacel! 1 medsy at
the bedside Media ind mstructions for mocnlation
may be obtamed from the laboratary
The routre method of wulturig stools mcludes the
use of enrckment media diflerennal and selectne
media and a special plate for staphylococer This 13
sausfactory for detecting all the common pathogenic
bacterta Vehen £ colt 15 suspected of causing miantle
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B If an wfection with a mold or a yeast 1s suspected,
request *Direct Exammation and Culture for Funzr™
Request special cultares for Actmormy cetes if these are
suspected.

If a gonococeal or memngococcal mfection of a jomt
15 swpected, request “Smear and Culture for Nes-
sena Species ” Thus may be combined with the request
for routine culture

[e]

Darkfield Examinations

These may be arranged specually by consulting the staff
of the laboratory

SENSITIVITY STUDIES

VWhen it seems probable at the ume cultural studies are

requested that sensitivity studies wall be needed, wnte “Hold
for semsitvity studies™ on the request siip The house officer
usyally 13 responsible for choosing sensivity studies, if these
are necessarv withun 48 hours of the time laboratory persennel
have reported the organssms 1f 1 doubt as to which ann
biotics are most bikely to be effectne request Infectious Dis-
ease Service consultauon
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-
-

stool speamen at bady tamperature s nof essential If a
spécm'mh muss be stored overmght 1t should be held at
4

The routine method of examiming stool specmens for
ova and pacasites wctodes durect evarmation of unstamed
and stained (Quesnel stam) specimens and examination
of concentrated specsmens Cultures are done on selected

alter 1 with the laboratory senice

" Whena patsent 15 suspected of having pmworms {En
terobaus vesmrcnlarsy wse & Groham swab  which 32
modification of the popular NIH suab for collecting the
spectmen Thus conusts of an 8 % Y cm stzip of cello
phane adhessse tape Press the sueky  surface of the tape
over the perianal area and then place the sucly sde
dowr aver a clean shde and send to the lahoratory

Pus frem Wounds Abscesses Pyarthrotes opd
Vaorious Other Lesions

Pus may be collected from closed lesions by means of a
synnge and needle and tramferred to a sterde test tube
The use of cotton swabs 1s 10 be avasded if possible When
feasible use a stenle dropper for colleeting smali amounts
of pus from open lesions Several mi may be collecsed
and placed in the dropper bontle or sf onlv a small
amount 13 obtamable it may be left an the dropper which
18 replaced mn the botde I no find can be collected wih
the dropper and the suriace of the lenon 15 swabbed with
a cotten swab a3 a methed of collecting pus 2 swabs
unmersed w1 m! of trvpicase soy hroth shovld be sent
to the Isboratary for culture (Do nat break of sticks )
The soutine methed of culturing specimens of pus
mcludes the moculation of & human blood agar plate
differenttal medha for the entenc argamisms and culture
1n thiogiycoltate broth and a tube of trypticase sov broth
These methods permst the wolavon of all the cormmon
yogenic organisms  Request  Rouune  ierobuc and
Anaerobic Culture  except-—
4 H tuberculosis 1 suspected submut 2 separate specs
men and request form and request  Smear and Cut
ture for M tuberculoss
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9 Serologic Tests

BLOCD

When bleed 15 collected for serologic tests 1t is important
that the following precanuons be obsened Use a dry stenle
svange Use aseptic technigue and collect the required amount
of bloed as mdicated 1 the following table Place the blood
m | or more i necessary stenle 100x16 or 100« 13 mm
tubes without anticoagulant Stopper the tube with a sterde
Tubber stopper Write the patsents name umt number and
date of collection on the fabel that 15 on the tubes supplied
Complete the request slip which must be signed by the phy
sicaan making the request Attach the request ship to the tube
Seng the specimen to the Serofagy Laboratory When possible
collect blood after a period of fastng (1e  before breakfast)

‘The demonstraion of a change m uter of speafic ant
bodies 1t the blood of patients reguires the study of at least 2
specimens

In addizon to the tests fisted m the following table most
serolagec laboratories also perform the following tests on serum
upon vequess {1} C reactive praten (2} eryoglobulws (3}
bacterial hemagglutination tests {patients serum tested against
antgen extracted from an orgamsm ssolated from the patint)

CEREBROSPINAL FLUID
See page 163
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SPECIMENS FOR VIRUS STUDIES 183

ADDITIONAL COLLECTIONS

Senal an fr Jy mdi
cated. Thtse collectrons should be planncd m coopemmm with
the Virus Laboratory

In the rare situation 1 which consultation 1s not practical
the followmng outlme may be useful
1 Two additronal stool specimens as early in the course of

the llnes a3 possible
2 Ten to 15 ml of clotted blood before discharge and en a

retumn visit 1 3 to 6 weel

HANDLING OF SPECIMENS

Tt 15 usually advisable to make arrangements for temporary
storage of specimens that cannot be delnered to the Virus
Laboratory within 30 munutes of collection
1 Clotted blood should be refrigerated but not frozen before

aseptic separation of serum. After removal from the clot

serum may be frozen
2 All other sp sbuuld be preferably 1
the freezng compartmy

Specumens should be almly labeled m pencil with the
patient s full pame umit number and date of collection

When speamens are to be collected by another physician
after duscharge from the hospital appropniate mstructions re
garding handling and mathng can be obtamed from the Virus
Laboratory and sent to him




10 Collection of Specimens
for Virus Studses

INTRODUCYION

At present virus studies i most laborataries are only ap
plicable to selected climeal case matertal In order to collect
wutial specimens that are appropnate to the chmcal problem
.md «dequate for srudy the physician should call the Virus

for before sub spcamens I
comuxmwn cannot be obtamed promptly the follawing out
line of mmtial voliection and prelummnary handling of specrmens
may be Befpful Of course consultation wath the re-ponuible
Iaboratory personnel concerming the chimcal problem s suff
strongly indicared at the earltest oppytunity

DAY OF ADMiSSION

Clotted Blood
10 to 13 m] collected aseptically 1n a stersle test tube

Cercbrospinal Fiuid

2to 3 ml 11 a stenle test tube (3f a lumbar puncture 15
sndicated) .

N

3 Throat Swob 13 ml of broth

4 Siaol Speamen mna 6oz clean but not stenle plastic hined
paper cup

5 Abguot of date ar Exudate (p dial pleural

pmwncz! arteular ete ) i a stenle test tube
182



BLOOD BANK 185

person In most Blood Barks blood is not releasid to orderlies
ades or other nonprofesnonal mdwiduals The person taking
the blood must check the names and nambers on the bottles
donor cards and requissions After 3 00 » M and on weekends
most Bloed Banks hate a specaal log book which must be
filled out Most transfumon reactions result not from cross
matchang ervors but from admunistration of blood to the wrang
secepient  Therefore scrupulous cavefu! double-checking s
essential

Most blaod will be m plastic bags some will be m botties
The punaple of admustration is the same with both types of
contaners Blood should be adnunistered as soon as possible
after removal from Blood Bank refrigerators Potenually fasal
Teactions crease it proportion to the time the blond 1 warm
and the number of umes the contamer s entered Therefore
blood which 1s not gnen promptly should be discarded
Storage w ather reffigerators such as those at nursing stations
18 not adequate Blood which has been out of the Bank for
mare than 30 mnutes or which has been entered may not be
Teturned for re use Once the piof tube 18 removed the blood
cannot be re used by the Bank and 15 usually charged to the
service

It 1s suggested that medscations such as anthistammes not
be added 10 blood but, if dexred admuustered separately

f any kung of transfusion reaction occurs blood mfusion
should be mmediately discontsoued and 10 mi of the patient s
blood drawn This and the remunder of the domor blond
should be returned to the bank promptly for smear cultuse
and recross match In addiion the hemoglobm an the patent s
serum should be determuned The next sample of unne ob
wmined from the patient followmng the reaction showld be
checked for hemoglobm

The commonest types of transfusion reactions are {also see
tabulaton on pages 186 and 187}
1 Hemolyuc reaction due ta blood group mcompatibility
2 Eyrogenic reaction
3 Allergic (wrucanat) reacton
4 Volume reaction due to airculatory everload
5 s embohem
In addition delayed reartums due largely to mfections agents
may occur



11 Use of the Blood Bank

GENERAL

It 33 smportant to learm the Jocation and regulatans of the
Blood Bank so that sts fachittes may be effectnely used par
tcnlarly m emergenues 1n addstion to typing and cross
matching the following procedures usually are earped out
1 Coombs antiglobuhn test
2 Rhsensitsvity and titer
3 Rh subgroups and other tunor blood groups when wds

cated within the hmus of avadatihty of antsera
4 Investigation of hemolytic anemuas and rare anubody

studies on consultahon
For the foregowng procedures 5 mi of clotted blood should
be d wath the approp q;

BLOGD FOR TRANSFUSION

To obtan blood for i the ap
should be submitted with a specymen of the pateats clotted
blood Five to 10 ml 15 useally sufficient depending on the
number of umts requested f 6 or more unuts are neaded 13
mt will be required This should be subnmued as soon as
possible before the tme the mransfusion 1s to be given Trans
fusions for pattems adastted for surgery should be requested
by 3 00 py of the day belore the ransfusion 1s to be gven
Routse requests for teansfusion when the pavient 15 not
dire need of the blood should be 1 the Blood Bank by 2 00
p 3t oz they wiil be postponed unul the following mommng
Emergency tronfusions may of course be requested at any
ume The telephone operator will have the mame of the
rechnicsan on call for emergency cross matching at mght and
on weekends

Yhen blood 15 (o be gen i muse be checked out of the
Blood Bank by a house officer autse or ether responsbic

184
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12 Use of the Clinical
Chemustry Laboratory

INTRODUCTION

Clinucal cherustry determmations have assumed an m
creasing yole n the diagnosis and management of complicated
dllnesses m recent years this 1s due m part to technologic
advances and 1n part to improved understanding of pathologic
physiology and the nterpretation of the values obtamed The
laboratory however can be of the greatest assistance to the
clncian when 1t 1s not musused Each study requested should
have a specific indication namely the obtamng of meanmng
ful data Values should not be obtamed for the record The
manner of selection and handling of the specimens 1s of vital
wmportance  Blood for chemsstry determmations should be
placed under o1l from the collecting syringe dispatched to the
laboratory and the red cells and serum separated by centnf
ugation  Hemolysis 1s ordmarily not a major problem when
these specimens are carefully handled and even ¥ 5 hemol
ysis 15 easily noted by the alert techmcian Failure to separate
the cells from the serum may result in sigmficant errors for
example within ” hours at room temperature as much as
05 to 1 0 mEq /liter of potassium may leak from the red cells
nto the serum an even greater mse may OCCUr M Serum I
organic phosphorus The ercumspect use of the Clinical Chem
1stry Laboratory with careful attention to details will often
make an to the und of the
clinical problem

Clinieal chemistry determinations should not be relied on
to the exclusion of sunple chmical observatrons 1 particular
senal weights intake and output records Often sumple labora
tory studies are helpful in interpreting chemcal data

189
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Following any transfusion particularly one green durmsg
anesthenia the contawmer should be saved for 24 hours hefore
discarding since some reactions may not become apparent
for several hours

The foltowing products other than bload usually are avasf
able 1n the Bleod Bank for chimcal stuations m which they
may be useful
1 Plamo~aged mdividual units Pooled plasma s sot

avaidable
2 Fresh Fro en Pl ly for use m hemop
3 O Fro ea Plasma—{or use in Chrstmas disease
4 Salt Poor Serum Albumm

£,

DONORS

Most blood used 15 obtamed from blood donors who come
to the hospital Therefore st s imperative to have an effectne
and contmwing program of donor recrmtment by the house
staff  Each patent recewing blood s charged for 1t Re
payment of blood by donors 15 urged but blood which 15 not
replaced for him will be charged

Usually a system of credits and debits for ¢ach chmeal
senace 15 i effect Each serttce 1s required to furnssh enough
donors to mamiam a postive balance m the bank ¥ any
service does not have a positive balance no transfusions may
be gnen to 2 patent on that seruce and no patient for
elective surgery should be eperated on unfess they have prior
credit in the bank Tuo exceptions to thus rule wilf be allowed
t Pauents who have fumished sufficrent danars to have ndt

vidual blood credit should not have transfusion delayed

because of a service deficrt
2 Pauents presenting bona fide emergencies may recesne
wansfussons Bfood wall be debited to the service

Red Cross Bleod Dnfferent velations with Red Crass re
g@onal banks eust i different parts of the country The hospt
2 blood bank supenvisor should be consulted for sules
governung each ocahity

Phiebotomy for therapeutic purposes usually 15 not done by
Plood Bank personnel aithough necessary equipsment &5 fur
shed Such blood 1s not accepted m the Bank for general use
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suffiaent to increase the concentration by several hun
dred mg per 100 ml
B HyrocLycemma
If this 15 the problem to be evaluated—
1) Obtamn a fasting speaimen of blood
2) Admumster 50 ml of 509% glucose mtravenausly
(Pediatnc age group as above,)
3) Obtam spectmens of blood at 2 3 4 and 5 hours
The 3 4 and 5 hour specimens should be normal
A full day s fast or more may at times be required
m an effort to exclude organic hypoglycerma the
hallmark of which 15 fasting hypoglycemua
G INSLLIN SENSITIVITY
Regular msulin (01 unus/kg } may be given alone or
following the admumstration of glucese m an effort to
evaluate msulin sensitivity This procedure 1s fraught
with the hazards of hypoglycemia and the mdcations
for its use are quite imuted

N

Congo Red Test

A Obtain a fasting specimen of blood

B Adrunister 0 25 m] /hg body weght of 067 solution
of congo red 1n 1 to 2 runutes

C Obtan a mummum of 3 speamens of blood carefully
timed from the mudpomt of the mjection withun the
first 6 minutes

D Obtam a specimen of blood at 30 munutes All of the
postinfection specmens should be obtamed from the
arm opposite that of the site of admunrstration of the
dye

E Send an aliquot of the 06% solution of congo red to
the laboratory

This 15 the least ambiguous of the congo red tests Patients

+ ith amyloid disease may remove more than 65% from the

plasma whereas controls rarely remove more than 35% of the

dye The levels obtamed in the first 6 minutes when plotted

semuloganthmically back to zero ime provide a good estimate

of the minal of dye when th 1y mrxed 1n
the blood




190 CLINICAL CHEISTRY LABORATORY
TOMMENTS REGARDING CERTAIN DETERMINATIONS
Serum Elestrolytes

-

The weerpretation of serum electrolytes is frequently fx
cihitated by study of the several major components namely
sodmm potassium GOy, chionide and blood urea nitrogen

Coltium and Phesphars

»

These determnations should erdinanly he made simul
taneously together with the sesum alkahme phosphatase
Because of the mterrelationstup of wonized and bound cal
qum aserum protesn determanation should be obtamed on
the same speaimen of blood

w»

Thyrold Function Studies

Available speaific tests snclude protein bound rodine {PBI}
butanol extractable todine (BEI), and [ uprake The
basal metabolic rate and serum cholesterol content are non
speatfic but may be helpful ;m certamn mstances The wse
fulness of the PBI and REL may be hmited by recent

prefogram (46 weeks] chol 3
months) or Lapiodol (perhaps years) The PBI has the
additional disadvantage of spurious elevation by etposure
to morgamc sodsdes

SPECIAL PROCEDURES
1 Glucoss Tolerance Tesls
A IMPAIRED CARBONYDRATE TOLERANcE If this problem
15 to be evaluated—
1} Obtam a fasting specumen of blood
2) Admansster 50 ml of 30% glucose mtravenously
{Use 05 Om glucose/hg in the pedsatnc age

group }
3) Obtam a 2 hour blood specimen

A common error is to use the needle employed to
aspurate the 50% glucose sato a syrunge for the witk
drawal of the fasung specimen of blood This seemungly
of the mutial sp of blood 1

munor £
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Taste oF NomyaL VALUES

i Vor. of Broop

DETERMINATION “eEpep (wL)*

Urea mutrogen
Glucose (Somogy)
Total CO contentt

Adult
Total protein
Newborn,

Infant
Adult

Albumn
Globul n
Infant
Adule
Calcrum
Newborn
Adult
Phosphorus 1norgamc
Newbomn
Infant
Adult
Blrubn
1 mun
Toul
BSP

Serum glutamuc oxaloacenc
transamunase
Serum glutamue pyruvic
transamunase
Serum wron
Serum 1ron binding capaeit
({23
A rdy full il
1f powtle se d pfnmh‘ o

5
5

oy

)
1

be for COz

Noryar Rarce

890 mg &
55 100 mg %

20 %> mM/L
26 30 mM/L

104 110 mEq /L
98 106 mEq /L.
137 142 mEq /L.

5090 mEq /L
3550 mEq/L

3585 mg %
4555 mg
2545 mg <

Less than 0 6 mg %
Lessthan 1 mg %
Less than 5 re

tention n43mn
840 unuts

5 35 umts

50 700 ug <
300 320 g
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3 Bromsulfalen [BSP}

A

=

o

Prncrree Removal of BSP imjected intravenously
depends on presentation of the dye to the hver by an
adequate Iiver blood flow normalfy functioning par
enchymal cells of the liver and unobstructed bihary
passages
Mernop The dosage of dye 15 calculated using 5 mg
of BSP per hy of body weight, No correction of weight
for edema or ascites 1s necessary An appropriate amount
of dye 15 mjected mtravenously over ! to 2 mumnutes
wath great care that no dye escapes mto surrounding
tissues since a pamful slough of tssues may result
Rarely hypersensitivity reactions occur most often in
patients who have recened BSP repeatedly and when
doses of more than 10 ml are used Forty five minutes
after the mjection 10 ml of blood 13 taken from a vem
m another extremity and subnutted to the Chmeal
Chemustry Laboratory m an otled tube
IvrErrRETATION The BSP test 15 one of the most
sensitwe tests for detecting rummal Iner discase De
creased lner blood flow i patients wrth congestive
heart failure or shock may cause retention of more than
5% of BSP m 45 munutes i the absence of parenchymal
cell dysfunction Obstruction of the bthary passages will
also cause BSP retennon The technical feasibility of an
BSP 1s not preciuded by the

presence of wcterus

VALUES

‘The normal values for certain determinations not discussed
here appear in the following table together wath certan other
Iiver function tests



13 Endocrine Examinations

INTRODUCTION

The may make a entical
contribution to the diagnosis of endocrine disorders The
number of highly specialized techmques m this area 1s steadly
mereasing It 1s unlikely that the student house officer or
practicmg phvsician wall often be ome mvolved m the carrv
mg out of these techniques and a detailed of the
methods or mterpretations 15 beyond the scope of this manual
The tests however specialized are no better than the spect
mens sent to the laboratory It s the physician s responsibility
when he requests such studies to assure that urme and blood
collections are obtamned i the manner prescribed by the Jocal
laboratory and that clean glassware 1s emploved of particular
mmportance 15 the immg of the specimen A 24 hour urnine
specimen which 1s a frequent standard of reference should be
precusely umed If despite efforts to obtain precise collections
specimens of unne are mnadvertently discarded lost i the
x ray department or rendered faclty by any other unavoidable
acaident the known factors should be carefully included m
the determnation and mterpretation of results

STUDIES OF THYROID FUNCTION

Thyroid function studies are discussed in the preceding
section

COLLECTION OF 24 HOUR WRINE SPECIMENS

1 General
Changes m meth frequently alter the on:
of unne collecton and one should be sure to follow the
current procedure Most determunations are carrted out
on an aliquot of a 24 hour specimen  Because of the large

19>
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TasLe OF NorstAL VALUES (cont )

Miv Vor. or BLoon
Neepeo (s }* Norstaz Rasee

DetersnvaTion

Alk phosphatase
Chuid

Adulr

Acid phosphatase
Cephatin cholesteral
floceulation
Cholesterol
Total
Free
Amylase
Unc acd
Male

male
Protein bound 1odine
ewborn
Adult
Butanol extractable jodine

1° up
Basal metabolic rate
A ealy full ee tnfug tube

6

o

EREYLYY

about 12 m}

30130 uns
{Bodansky)
15-40 unts
(Bodansky)
Less than 0 6 umits
0 2% in 48 hours

150 250 mg 5
26 329 of total
Less than 14> umts

Less than 6 mg
Less than 7 mg %

41508
48 g
357 ug o
15455 1 4 br
725¢ 16 he

*15%
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3 Pregnanediol and Pregnontniol

Compounds are relatively stable and need not be collected
1m any special way

BIOASSAYS
1 Gonadotrophin Assay

The specrmen bottle should be kept under refngeration
durmng collection

2 Pregnancy Test

The first momng unne specumen may be used for either
the frog or the rabbit test. The assay measures chortome
gonadotrophn which 15 largely lutemnuzing hormone The
patient should restrict fluxds from midnight and avord tak
g medication during that period The bioassay specimen
should have a specific gravity of 1020 or greater Blood
s rum may also be used for this purpose

ACTH TEST FOR ADRENAL FUNCTION

Because of the large diumal fluctuanons in blood corticoids
1t 15 Important to start the test at a standardized ime such as
8 30 aar Twenty five ml of blood 1s drawn 1nto a hepariized
syringe and immed:ately sent to the laboratory m a special
centrifuge tube Twenty five 1U of ACTH 15 added to a
volume of mtravenous fluds which is calculated to run at a
steady rate for the next 6 hours The last of this infusion
should have run 1n exactly 6 hours after the test was started
At this time a second heparninized blood sample 15 drawn
exactly as the first and sent immediately to the laboratory

URINE ACTH TEST

A urme specumen for 17 hydroxycorticoids should be col
tected on the first day and agam after several days stimalation
with ACTH given either as the gel or bv mfusion. Zinc corts
cotrophin 1s also useful as a shmulating agent The second
74 hour specimen 1s collected to measure the nise m 17 hydroxy
corticoids This test lacks the standardization of the blood
response test and its interpr tation ts frequently difficult
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diurnal vanations i steroid excretion, 1t 15 important that
this aliquot be obtained from a complete 24 hour specsmen
The patient should be afebnle and reasonably free from

stress f meamingful results are to be obtamed If liver or
renal function 1s impaired the tests may be mvalid

»

Technique of Collection

The precise ime of starting the collection 1s specified and
the patients bladder 15 completely emptied by vouding
This unine 15 discarded All subsequent unne passed n the
next 24 hours must be collected including a final specimen
obtamned exactly 24 hours after the start of the collection

w

Precautions

A 1f a patient 15 sent to the \ ray Department or a special
chinic his bottle should accompany him and speafic
provisions should be made to prevent loss of unne

B The pauent should be urged to empty his bladder before

having a bowel movement If unne and feces are mixed

they may m some mstances be separated by hltrauon or
decantytion

If 2 break i urme collection occurs the 24 hour col

lection should be started over again but i suspected

cases of endocnine tumors the partial urine collection
should be labeled with the time and sent to the
laboratory

D Al urme collections should be labeled on the boitle
with the times and dates of starting and stopping

(o}

STEROID STUDIES ON 24 HOUR URINE SPECIMENS

1 17 Kefosteroids
The collection should be made m a container to which 5
ml of toluene has been added

2 17 Hydroxycorticoids

The specimen should be refriverated throughout the col
tection and promptly dispatched to the laboratory



14 Specimens for Cytology
and Pathology Laboratories

VAGINAL AND CERVICAL SMEARS

Glass slides with frosted ends and jars with fixative for the
smiears are supplied from the Pathology Laboratory
1 Before making the smears the name and umt number of
the patient and the source of the specimen should be printed
1n lead pencil on the frosted end of each slide to be used
for that patient The same side of the shide should be used
subsequently for the smear
Matenal may be obtaned by scraping aspiration or swab-
bing Use of the swab 1s not preferred Always obtain the
specimen before using lubricating Jelly Scrapmng may be
carrsed out with a tongue blade or cervical surface biopsy
scraper the specimen bemng obtained from the squamo
columnar Junction or localized lesion If aspiration is done
the material 1s placed on the slide from the pipette and the
side of the pipette above the tapered end may be used to
smear the matenial If a swab 15 used the smear should be
made by rolling the swab on the shde and not by rubbing
the shide as this tends to dry the specimen and distort the
cells
Immeduately upon making the smears place the slides
the bottle of fixatne The smears must not be allowed to
dry Shdes should be placed with the clean surfaces together
so that smears do not face one another These precautions
permut optimal presenvation of cytologic detail 1n the smears
“These bottles with the properly filled out ¢yfola 1 exam:
nation request sheets are sent to the Pathology Laboratory

199
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WATER EXCRETION TEST

The excrenon of a water load 15 deficient 1n patients with
adrenal corucal insufficiency This function may be conven
sentlv exammed as follows after fasting since the eveung
meal of the previous day, the pauent 15 wstructed to empty
hus bladder as completely as possibe on the following moming
The time of vording 1s noted and the patient 15 ashed to
drink a volume of water equivalent to 20 m] per kg of body
weight over the next 45 munutes The volume of urme voided
during the 5 hours sice the beginmng of the test 15 measured
A normal response 1s the excretion of approximately 8055 of
the volume mgested This test represente a sumple screerng
method for adrenal cortical insufficiency as a normal response
virtuatly excludes the diagnosis However an abnormal re
sponse may be caused by other disorders and 13 therefore not
specific

BUCCAL SMEARS FOR SEX DETERMINATION

Cytologic study for the sex chromatn may be com emently
done on buceal smears Slides should be scrupulously cleaned
with acetone and ether The lower hip 15 leansed with a dry
sponge before tissue 15 obtawned by gentle seraping
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SPECIMENS FOR LABORATORIES 201
The Tissue Should Be Handled GenHy

Grasping a sample of human flesh with forceps or other

may ly distort the beyond
the pomt of recogmtion Cauterization should be avoided
wherever practical heat coagulation may make nterpreta
tion mmpossible A kmfe biopsy 15 usually preferable

Fixation Should Be Carried Out Promptly

For small biopsy specumens yars of 1095 formalin are pro-
vided The tssue should be promptly placed m formaln
and the contamer fully labeled VWrapping the specumen in
gauze wet or dry may nterfere with fixaton Flat tissues
(eg skin) should be mounted on heavy absorbent paper
to prevent curling during the shrinkage that occurs with
fixation

Onenting Labels Are Always Helpful

Without obvious landmarks onentation of a detached spec
1men 1s impossible When tissue 15 submutted from dufferent
sites 1t 1s umperatne that the specimens be separated and
wentified

Bl in the indicated Information on o
Surgical Pathology Request Form

The form as submitted becomes 2 part of the permanent
record of the study Short cuts in submutting all of the re-
quested mformation nearly always result in faulty mterpre
tations or wasted time by all concemed with the biopsy
Such facts a5 the patient s age sex, exposure to irradiation
exact site of lesion etc often markedly mnfluence ntellr
gent hustologic appraisal Carefully recarded gross observa
tions of the lesion 1 situ are frequently of ertical 1m
portance

Deliver the Specimen and Request Ship to the Pathology
Laboratory er One of the Collechng Stohions

Care regarding the foregoing steps 1s useless if thus step 1s
neglected
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FLLIDS SPUTUM AND GASTRIC CONTENTS

1 Early mormng urme and sputum should be collected 1n a
clean contamer and sent to the laboratory immedaately

2 Twenty four hour specsmens are not desirable for exammna

tiont because eytolynis occurs reducing the diagnostic value

of the specumen

Pleural and asertic fluids and gastric contents shonld be de-

lsesed to the laboratory as soon as possible after the

specimen 13 obtamned

I 11 18 necessary to collect a specimen after 4 00 Py 2

may be preserved by adding to 1t an equal quantity of 1055

formaln or absolute ethy} alcchol and placig it 1 an e

box untif it can be defnered to the laboratory sith & cyto-

logscal examnation request sheet

w

-

CBTAINING TISSUE FOR BIOPSY

Buopsy consists of 2 major steps
1 Obtamng ussue for study
2 Gross and P 1k of hol changes

Since these 2 steps are usually carned out sndependently
by duferent sdivaduals close coordinanen between them 1§
mandatory Each member depends on the observations of the
other i malung an mrelligent evaluation For expediency m
handiing Iarge numbers of cases this 18 accomplished by wnt
ten cotrespondence {request slips report forms) and by
mutaally arranged signal systems (onicnung sutures labels
etc) Most of the difficulnes with bsopsy procedures result
from fardure of accurate commumcatson of eas or mforma
non betsseen the 2 groups of persons mmvolved

In the proper techniwcal performance of the first step the
following ase the most smportant powts to be kept m mmd

1 Tissue Obfomned for Study Must Be
Representative of the leson
Necrotte tssue  fragments from superficial portens of
tesions and specmens that do aot mclude the actual lesion
add little to the siudy 1t 15 desirable that the specymen m
clude 2 portion of normatl tssue as well so that anatomic
relationshups can be established



15 Circulation Time and
Venous Pressure

CIRCULATION TIME

1 Ponaple

The arcalation time 1s determined by injecting a foreign
substance raptdly mto a penpheral vem and noting the
time elapsing between the injection and the armval of the
substance at some other pomt n the arculation The usual
method mensures the arm to tongue time and emplovs
solutions of magnestum sulfate or Decholin (sodwm de
hydrocholate ) Volanle substances such as ether are used
for estimations of the arm to lung time

»

Method

The test 15 performed with the patient recumbent and
relaxed He must be told not to hold hus breath as this
may tetard enous return to the heart The nature of the
end pont should be explaned to the patient as well as the
necessity of his announcing 1t immediately by some agreed
signal such as now After the tourniquet is applied and
an 18 gauge needle inserted the tourmquet 1s released and
20 30 seconds allowed to elapse to pernut re-establishment
of normal circulation in the vem before the mjection 15
made The latter must be made rapudly (i about 1
second) and the tune to the end powmt mea.ured precisely
—with a stop watch if possible

203
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7 Except in Emergencies Allow 48 Hours for processng of
tissue preparation of shdes and microscopic intespretation.
Urgent cases can be handled 1 24 hours of requested but
3 rushed study 15 mvanably mleror to a thorough one
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readings are made untl they are constant The normal range
1819 cm

30cm

+~MANOMETER

FILLED WITH
SALINE

18 GAUGE NEEOLE

S arEcuBmaL

1 VEIN ARM SUPPORTED

WY STOPCOCK  WITH 2ERO POINT 10¢m
UP FROM THE TABLE




201  CIRCULATION TIME AND \ENOUS PRESSURE
3 Materiat

Some of the substances commonly used are

MAGNESIUM SULFATE

Quantity 3 ml of a 209 solution

End pont  Hot sensation in tongue and pharayx,
Normal arm to-tongue time 7 17 seconds

Decnoun

Quannty 3 ml of a 20 solution

End pomnt Batter sensation and im oluntary gnmace
Normal arm to tongue time 10 16 seconds

Comment  Sharp and usually rebable end pouwt, but
relatvely expensive Occasional reaction

Erner

Quantity 5§ munms of ether and 10 mimms of normal
salne (14 m! paraldehvde mav be substituted }

End pont Facal gnmace cough ether taste or smell
Normal arm 10 Jung ume 4 8 seconds

B

=

o

VENOUS PRESSURE

The pauent 1s supme and refaxed with the arm abducted
10 60 to avoid compression of the aullary ven The arm
should be supported on a pillow and towels so that the ante
cubatal vein 15 at a level 10 cm up from the skin of the back
(This represents approximately the level of the openmng of
the venae cavae 1nto the nght atrum J The patent 1s
structed to relax and breathe naturally A tourmiquet 15 applied
to facilitate vempuncture The barrel of the synnge should be
moistened with hepann to present clotting in the system The
18 gauge needle is inserted cleanly into a large antecubatal
vein 50 as to obtamn a free flow of blood and the tourniquet 15
removed The saline filled manometer 1s attached in the man
ner shown 1 the following diagram and the manometer 13
permutted to communicate with the veu via the 3 way stop
coth The hesght of the column of salne when 1t comes to

rest 1 the tube represents the venous pressure Consecutive
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Echunococeus (cont )
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Jodine serum
butanol extractable 190
normal values
protein bound 190
radicactive (1)
e 190
Iron serum (normal)

binding capacity 193
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Kala azar bload studies
for 171
Ketones in urine _test 147
17 Ketosterouds 196
Kadney
concentration tests 144
function tests 143-145

nee 84
KOH preparauons 170
L
Laryox culture specimens
i 171 177

L.E phenomenon test 1%6
Lee White method 178
Leptospirosis
agglutmation 181
Leukocytes see White blood
cells

e
Laving arrangements [ 42
pediatne 24
Lumbar punctare 160
1n comatose patients 110
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Lungs see Respiratory
Lupns erythematosus
see
Lygranum artigen 168
Lymph nodes 17
Lymphogranuloma venereum
c%ri\p ement fixation
1

M

Macroglobulins test for 17
Magresium sulfate for
crculation study 204
Malabsorption syndrome
tests for 152-153
Malana blogd studies

or
Mantal fustory 14 40
Mastoid cull;u-: specrmens

MCH calcutation 119 134
MCHC calculation 119 134
MCV calculation 118 134
Mean corpuscular hemoglobin
MCH) 119 13
comentration (MCHC)

volume (MLV) 119 134
Measurements
of chuldren 26
orthopedic 83
Medical hustorv
past 15
pediatric 74-26
vreparation of 32
Medications taken
by comatose or
stuporous 104
regularly 15
Memory 17 72
of psychotic patient 101
Menarche 16 47
Menopause 16
Menses 16 47
Mental status 15 17
of comatose patient 110
examnation 97 98-103
Metabolism
basal rate 190
normal
disease 1n comatose 10y
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examinauon 16 48

Methylene blue stain 170

Microbiologic examunations
169178

blood 171

bronchial secretions 173
cerebrospinal flud 164 174
eyes 172

fresh p"p:r;\uom 169
gasmc washmgs
luburu!anl 174

)!eneral principles 169
KOH prrpzratmm 170
nasopharynx 1
pus 171178
smears

stained 169-170

wet 170

specimen preparation
171-179

sputum 173
stool for ova and
parantes 157 177
transudatey 175
unne 145 146-149 176
Military service 14 41
Mononucleoss infectious
hettmphﬂc agglutina

Mouth 16 18 45

Mumps serologie test 181

Musci’e fibers “in stool 158

Musculoskeletal examenation
87-86

ankle 85
back 20 83
children 27
elbow 85
extrerties 20 82 84-86
of children 2
mumjog,c a)pecls 75-76
feet, 20 &
hands 86
hip 84
Jointy
mfection 179
mobihty 87
knee 84
orthopedic 87-86
neurologic gapects 75
shoulder 8!
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spine 20 84
voluntary motor system 75
wrst

Mjcobacterum tuberculoss
m
n gznnc washings 174
m pus
i sputum 174
1 throat 172
1n transudates 166 175
1 unne 149 176

N
Nals 15 17 43
Nasopharynx cultare
specimens T 172
Neck 19
Nesseria
1 blood cultures 171
complement fixation 181
m joint specimens 179
1n pharyngeal cultures 172
Nerves cramal 21 73-75
Nervous system 21 72-87
autonomuc 8
disease 1n comatose 105
htumloglc exam nat on
6 21 48 72-82
mn coma(ose patient
100 109

1n emergenc es 87
reflexes 71 77 8326
Nitrazine paper for

gasinc pIL 151
Nodes Iymph
Normal va]ues (hemalo)og o

themlstry 193
Nose 16 18 45
culture specimens 171 172
Notes
adoussion 11
clinucal graphs 36-37
operative 12

history taking 58-61
meal pattern and food
List 6¢
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Occupation 14 15 41
of child s parents 74
i past 15
in present fustary 12
Operative notes
Orientation of patient 17 72
of psythotic 101
Orthopedic examination

see also Musculotkeletal
tustory 83
Osmotsc fragility test 176
Ova and Paraslle! n stool
=

&)
specimens Ior 157 177
4

Pancreatic function
secretin test 154
stool with defictency 150
trypun test 158
Pandy test 161 162
Parasites see Ova
Parathyroid dysfunction 49
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cell counts 166
differential [uG

collecnion for 165

culture 175

cytologic 166 200

for fung: 175

gross 165

protein content 165

smear

specific gravity 165

for tuberculosis 166 17,
P}elrtmsu cultore for 172

of gastric contents 151
of utine 137

Pharynx see Throat

Phenobulfonahzhﬂcm

test
Phlebotomy 188
Phosphatase
acid normal 194
alkahoe normal 194
Phosphorus bloed 190
normal values 193
Photometric hemoglobin
estumation | 15

test 181
Past hustory 15
pediatric 24-26
PBI see lodine protemn bound
Pediatnic history 22~
Pelvic examunation  conduct
of 52
Pericardial flud examinations
65-166 175
bacteriologic 166 175
cell counts 166
differential 166
collection for 165
culture 175
cytologic 166 200
for fung: 17!
gross 163
protesn content 165
proar’ fi 165
specific gravity
(g: tubcgcrulous 166 175
Pentonea} fund examnations
16 6 175
bacteriologic 166 175

Phvsical
basic outline 13 l5~2l
of chuldren 26
general 13 51-54
Physician patient relationship
33 51f 56

Physique see Constitution
Pinworms sptnmtn for
study 178
Pipettes for blond studies
care of 11
Pituitary gland 49 80
Plasma
see afso Serum
cloting time 128 135
fibrinogen 135
for transfusion 188
Platelet counts
direct method 123 135
sndirect method 122 135
normal values 135
10 stained dry lmezn 12t
m Wintrobe tube 1
Pleural flud exammatmns
1b3~166
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bactenolog ¢ 166 175

cell counts 166
differential 166

collection for 165

culture 175

cytologic 166 200
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gross 165

protem content 165
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specific gravity
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fixation 181

PSP test 143
Psychologic observations 16
5

? 53 7
n children 26
In comatose patient
106 11

1n psychotic patient 98-103
related to nutntion 59
Psychomotor functions
17 80—

for tub 166 175
Pneumococcal septiceraia
culture for 171
Pneumoma atypical serologic
tests 181
Poison Control Centers 88-96
Poisonung 88
Porphobilinogen test 141
Posture 17 20 5°
of psychotic pauems 98
Potassium
KOH preparations 170
serum 190
normal values 193
Pregnancy
history of 16 4
1n pediatnic history %4
test 194
Pregnanediol
letermunation 197
Pxegnamn 1
etermination 197
Pnscnt Mlness 14 33-38

pediatnc 23
Progress no(es 17
Protein

¢ reactive—tests 180
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serum
abnormal—tests 127
normal values 193
n transudates 164
n unne—tests 137 145
Bence Jones
heat and acetic acid 137
quanutative 146 148
sulfosalicyhic acd 138
Prothrombin tme 129 135
Mtibzauen 135
Pattacos s complement

Psy 50
Psychotic patient
exammation 98-103
Pus and exudates
culture 178
staiming 170
1n stools 158
1n wet smears 170
Pyarthroses mlcroblolognc
study 178 179

Qfever serologic tests 181
Quesnel Stam 178
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Rat bite feser blood
dies for 171
Records medical 11
Rectum 20
m chitdren 27
Red blood cells
1n bone marrow
n CSF 161 16"
count 117 118 134
ndices—calculations
118-119

normal alues 134
nucleated 134
est mation of 119
osmotc fragility 134
test 126
packed volume (Vc)
114 195

normal 118 134
sedunentation rate 174
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Red Blood Cells {cont }
observed and corrected
125 135
i stawned dry smears 121
munne (4G 145
volume
average {MCV)
118 134
packeg (Ve}
114 123 134
Red Crass blood banks 188
Reflexes 21 77 8
Relapsing fever bleod
stuthes for 171
Relatives 32
of comalose patent 104
of pediatnic patent 24
of psychotic patient 97
of uncodperative patient

Rehgion 14 41 59
Renal f-mcuun tests 143149
Reproductive system
16 47 49
broassays 197
genitalia 19
of childrer 27
psychosexual adjustment 50
steroud d:termmaunm
Respiratory tract 16 4.
chest 1
1n comatose pauent 106
emergencies
lungs 19
Retculocyte count 122 134

pediatne 24—
Rocky Mt xponcd fever
serologic teses 161
Rumpel Leade
phenomenon 129

s

ahli hemoglobin method 116
Sakeylates i unne  test 142
:.almonella culture 176

calp
ch:ck !!s( 168
Schooling 14 41
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Secreun test 154
Sedimentation rate {RBC)
124 135

correction graph 125
Sensation 21
examination for 7
Senunivity mlcrobxo!ogm 179
Sensonum I7 73
of psychouc patent 101
Serum
ses olso Plastia
albuynin saft poor for
transfunion 188
antbodies agamst unnary
orgamxms 149
chemstries
electzolytes 190 193
proteins
abnormal—tests for 197
normal values 19
sodium §
normal values 193
Sex determunation  from
uccal smeart 198
Shigella culture 176
Shoulder
Sia water test 197
Siblings 14 40
Sickle cells 122
Sivuves paranasal 16 15 45
cufture tpecimens 171 172
Skin 15 17 43

:rs(mg 167 168

antigens for 157
1 pechatne hstory 25
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spemﬁll T-168

Skull 18

of comatose patient
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Smears
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blood
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wet 123
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buceal for sex

determination 198
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of CSF 164 170
of sputum 173
of transudates 166
of unne sediment 170
ram staned 148
vagmal 199
Socio environmental
huistory 14 4143
and nutrition 59
pediatric 24
hum serum 19t
normal values 193
Speech 17
nearologic aspects 80 81
of psychotic patient
93 102
Spine 20 84
mnjunes 77 B6
lumbar puncture 160
1n comatose patient 110
Sputum examunation
culture
for funga 174
for H pertusns 174
for M tuberculons 174
specimens for 173
cytologic 200
stained smears 173
‘wet smear and KOH 170
Stain ng technuques 148 170
aad fast 170
brllant cresyl blue 123
gentian violet 170
Gram
of unne sediment 148
methylene blue 170 181
Quesnel 1
Sudan T or IV for stool
t

2
Wnghts 171 133
Staphylococcus cultures 176
anstool 176
Steroid determmations 196
Stomach sez Gastric contents
Stool examination 156-159
appearance 156
bacterologic 176
for blood cells 158
for blood (occult)
benzidine test 156
guaiac test 157

bloody of newborn—
differentiation of fetal
and adult Hgb 159

collection of specimen
156 176 177

culture 176

for fatin 157

microscopic 157158
176-178

for muscle fibers 158
for ova and parasites 177
specimens for 157 177
1n pancreatic deficiency 156
trypsin test 158
parasitologic 177
for pus cells 158
trypsin test 158
varus study 187 183
Streptococcr
cultare 172
serologic tests for 181
Strongyloides _specimens

STS see Syphil' s
Stuporous patent 103 110
emergency exammation 87
Sugar see Glucose
Sulkowtch test 143
solution 143

wabs
Bradford 171
Graham 178
Synovaal flmd examinations
164 5
bacteriologic 166 175
cell counts
differential 166
collection for 165
culture 175
cytologic 166 200
for fung 17!
gross 165
protein content 165
smear
specific gravity 163
for tuberculosis 166 17>
Syphilis
blood tests 181
CSF tests 164
quantity required 164
pat ent s hustory of 47
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Syphilis (cont )
treponema complement
fixation 181
Systems yeview see Review of
system:

T

Teeth 16 18 45
Tes Tape method 139
Throar 16 18 45
specimens for
cujture 171 172
wirus studies 187
Thrombaplastir time 135
Thyrod gland
disturbances—symptoms 49
examunation 1
funiction studtes 190
normial values 194
Tongue 18 43
Toplers reagent _for
gastnic pEH 151
Tourmguet test 179
Toxoplasma methylene
blue test 181
Trachea 19
Transapunases serurn
normal values 193
Transudates exammations of
65-166 175 700

Typbus munne serologic
tests 181
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Uncooperative patrent
163-110

Urea tutrogen blood 190
normal valie 193
Uncacid normal 194
Uninary system 16 46
Unne
acetone test 140
appearance 137
bactenologsc study
145 146-149
anbbody studies 143
count of flora 1t
culture 148 149 176
gram stain 148 170
smears for anid fast
organsms 1
specmens for 146-147
bilirubn tests 14
calem—Sulkowstch
test 143
cells in 140 145
Addis count 148
collection of spectmens
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catheterszation 147
clean cat!

Treponema
fixation 18t

Trchina

antgen 167

complement fixanon 181
Trypstn ir stool
‘Tsuchiya s reagent 148
Tuberculn test 167
‘Tubesculosis studies

in CSF 175

entenc 17/

n gastric washings 174

in tarynx 179

n L\mpharyl\x 179

m pus

m (ramudatu 166 1 2

munne 149 176
Tularera  agglutmation 181
Typhoid agglutination

test 181

random voided 146
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of comatose patient 10%
concentration tests 144
culture §48 149
for tuberculosis 176
for cytolagic study 200
for endocnine studies 195
examinations 137149
bactersologie 145-148
chemical tests
{special) 140143
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special 145-149
for gastric analysis
5 HIAA screening
test (5%
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tubeless for free acid 151
#¥lose tolerance test 153
glucose—tests 138
Benedicts 138
Chatest 139
g\ucuse oudase
per 139
kemnes—teu 142

phmnhulfonphthzlem

poxphcbxlmo en test 141
protemn tests 5137 145 148
Bence Jones 138
heat and acetic acsd 137
quanitative 146 148
sulfosalicyhie acid_ 138
salicylates—test 142
smear of sed ment 17¢
Gram stained 148
spectfic gravity 137
suzar 138
tuhcrculas\x studies
9 176

urcthngen tes 141
aldehyde separation 141
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Vaginal discharge
3 microscopic study 170
Vaginal smears
Venereal cusease 16 47
Y enous presmure 204
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Vincent s orgamsms
cultures for 172
stasmng for 170

Virus studies  specimens

for 182
handling 183

Vison 15 18 44
newrologic aspects 73
perception 81
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Wallace Diamond
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Water excreton test 198
‘Weil Felix reaction 181
‘Whate blood cells
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1n bone marrow 136
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