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THE CL INI CAL AND LABORATORY APPROACH TO THE BLEEDING PATIENT 

CASE # I :  

This 4-year-old  ma le was essenti a ll y well until si x da ys pr i or to his 
admission in  1963, at whi ch time, whil e r unn in g, he fe l l and de veloped a 
minor abrasion of his righ t upper I ip from whi ch bleed i ng co ntinued with in creasing 
intensity over the six days prior to admission . He was trea ted wi th ice packs and 
topica l ge l-f cam in the emergency room without effe ct i ng hemos t asis. The patient 
wa s otherwise asymptomatic a nd do i ng we ll . 

Pertinent past history re vealed that at age 3 he had prolonged bleedin g fol low
ing a cut finger that lasted for two to three da ys i n sp i te of pressure dressings. 
Six months prior to his admission he had a superf i c ia L s calp la ceration wh ic h re
quired sutur in g on three occas i ons. This bo y was ot herwis e as ymptomat i c; he had not 
had any other bleeding. The chi ld had been born a t Pa r k lan d Hospital and had had a 
circumcision without difficulty. 

Physica l examination was within normal limit s except for a superficial b leeding 
laceration of the right upper I ip. 

Our laboratory studies re vealed a hemoglobin of 4 .9 gm .% with a hematocrit of 
17 vo l. %, white count 12,000 with normal different i a l . Pl a telets were 11 0,000 and 
reticulocytes 5.2%. The sickle eel I prep was neg a t ive a nd the peripheral smear 
demonstrated a normochromic, normocyti c anemi a. The Du ke bleeding time was 4 .5 min
utes, the Lee-White c lotting time 6 . 5 minutes. The pr othr ombin t i me was 12 seconds 
with a contro l of 12 seconds . The partial t hrombopl as tin test was 195 seconds (nor
mal 60-90 sec.). A prothrombin consumption test wa s 9 se co nds (normal +21 sec.) . 
The thromboplastin generati on test demonstr a ted pr o longa tim of clotting that was 
corrected by fresh p lasma and AI(OH)3-adsorbed pl a sma . 

Diagnosis: Hemophi I i a - Factor VI I I defici e ncy t ype (c lassica l AHG deficiency) 

Subsequent to this, the patient was treated with fresh frozen plasma for a 
tot a I of 5 days. A I I b I eed i ng stopped by the second day of therap y and then with 
decreased amounts of fresh frozen plasma the ooze beg a n again on the third hospital 
day, requtring re-institution of more intensive ther~ y . The in i tial therapy con
sisted of 5 mi./lb. followed by 3 mi./lb. q6h. One-ha l f unit of fresh who le blood 
was also administered to raise the hemoglobin. 

The patient's convalescence was unremarkable and he has remained asymptomatic 
to date. 



cASE #2:   

This 21-year-old white male was in good hea lth unt i I a n a uto accident two 
onths prior to his admission to this hospital . At that time he sustained a frac

~ure of the left maxillary sinus with multiple facial la ce rations . He was hos
pitalized in his home community, where he bled conside r abl y a nd requi r ed 5 units of 
who le blood. He was finally referred to a nother medica l center for e valuation of 
his bleeding state. He was evaluated ove r a two-week period , during which time he 
continued to have a slight ooze from his maxilla ry sinus. A d iagnosis of c lassical 
hemophi 1 ia was made an d the patient was returned to h i s f amil y physician with the 
directions to avo id any surgical interference and to treat the les i on on a prn basis 
with fresh plasma. 

The patient's past history was comp letel y negat ive , as was his family history. 
He had never had joint problems or joint bleeding, ging i val bleeding, nosebleeds or 
increased bleeding from minor lacerations. He had ne ver had an y previous tooth ex
tractions or surgical procedures. 

The patient was referred to this cen te r because, during the four weeks after 
being seen at the other hospital, he had progressive enlargement of his maxi I Ia~ 
sinus, progressive discoloration of the anterior part of his face and a lar ge mas
sive bulge over the left maxillary sinus. 

Physical examination revealed a large mass over the anterior aspect of the left 
maxillary sinus that was somewhat blue. There was a large perforation along the 
left upper gingival border with a bleeding fungating mass protruding im o the oral 
cav ity and constantly oozing blood. Multiple nasal polyps were a ls o present. The 
remainder of the exam was with in normal limits. 

Our laboratory stud ies revealed a hemoglobin of 9.4 gm .% and a hematocrit of 
30 vol.%. Pertinent c lotnng studies revealed a platelet count of 3 10 ,000, a bleed
ing time by the Duke method of 3 minutes, and a whole blood clotnng time of 8 min. 
30 sec. Hi s partial thromboplastin time was 60 sec . and 70 sec. His prothrombin 
time was 14 sec. with a control of 12 sec., yielding 8q1o, and a repeat prothrombin 
time was 12 sec., or 100%. The recalcified clotting time was 87 sec. The pro
thrombin consumption test was 27 and 33 sec. Clo t retraction was good at one hour. 
In I ight o f.__ the fact that a previous di agnosis of hemophi I ia was made, a thrombo
plastin generation time was carried out a nd revealed completely normal thromboplas
tin generation. 

Because we could not document an abnorma l coagulation defect, and i n I ight of 
the persistent bleeding and progressive disfiguration of his face, it was elected 
to explore the maxillary sinus. Fresh frozen plasma was avai lable in the operating 
room. At the time of exploration, our oral surgeons identified a transected free 
bleeding vessel in the left maxillary sinus. Hemostasis was achieved by suture and 
a plastic repair carried out. The patient made a comp let e ly uneventful post
operative recovery and has continued to do wei I. A re-check on his coagulation 
studies two months post-operati vely failed to demonstrate any abnormal clotting de
fect. 

2 



TABLE I 

DI STINCT ION BETWEEN CLOTTING AND CAPIL LARY DEFECTS 

-
FEA TURE CLOTTING DEFECT CAPIL LA RY DEFECT 

-
Bleeding from sma I I Often no excessive bleed i ng Bleeding often profuse 
s uperf icial cuts 

Time of onset of Often de I ayed 1-3 hours Immedi a te 
b leeding 

-
Effect of pressure Rest a rts after re lea se Often permanent stasis 

on bleed i ng 

Common s i tes Joi nts, muscles a nd subcu- Gl bleed i ng, ep istaxis 
a ffected t aneous tissue ( I arge a nd menorrhagia most 

bruises) common 
Any form of interna l hem or -

rhage is common 

Symptoms in mi I d I y Large hematoma following Bleeding as above. Less 
affected case injury. May yield dangerous dan gerous 

b leed ing after trauma 

-
Inherita nce Most are sex- I in ked recessive Most are dominant 

Lab tests C lotting time (or PTT) Bleeding t ime 
Prothrombin consump t ion Tou r n i quet test 
T.G.T. assay for indivi dua l P late let count 

factors 

After Biggs and MacFarlane 
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Table II 

NOMENCLATURE FOR BLOOD COAGULATION FACTORS 

FACTOR SYNONYMS 

Fibrinogen 

II Prothrombin 

1 I I Thromboplastin (tissue) 

1 V ca I c i um 

V Labile factor; Proaccelerin; Acce lera tor globulin 

VI 

VI 1 St ab le factor; Proconvertin; Se rum prothrombin conversion 
acce ler a t or (SPCA); Autoprothrombin I 

VIII Antihemophil i c factor (AHF); Antihemophilic globu l in (AHG); 
Platel e t cofac tor I 

IX Chr istmas factor; Plasma thromboplastin component (PTC); 
Plate I et cofactor II; Anti hemoph iIi c facto r B; Autoprothromb in II 

X Stuar t-Pr ower factor 

Xi Pl asma thromboplastin antecede nt (PTA) 

X I I Hageman factor 
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THE CONTACT SYSTEM 
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LABORATORY INVESTIGATION OF A BLEEDING DIATHESIS 

I . scREENING 

1. Platelet count a nd morphology 

2. Bleeding time 

3. Tourniquet test 

4. Clot retract } on 

5. Clott ing time 

6. Prothrombin consumption 

7. One-s t age prothrombin time 

Interpretation: 

If a ll 7 norma l- no identifi a ble a bnorma l it y 
1 f 6) abnorma l - See II - Investigation of Abnor mal Prothrombin Con sumpt ion 
1 f 1J abnorma I - See I I I - Investigati on of Abnorm a I One-State Prothromb i n 

Time 

I I. IN VESTIGATI ON OF AN ABNORMAL PROTHROMB IN CONSUMPTION 

Any thing that interferes with the formation of b lood thrombop lastin (defic iency of 
an essenti a l fac t or or t he presence of an inhib itor) results in defective pro
thrombin consump t ion. 

The diseases resulting in abnorma l prothrombin consumption and the clinical 
fea tures and labora tory tests used to different iate them are li~ed below : 

I . Platelet defects 

a. Thrombocytopen ia - a platelet count be low 75,000 per mm3 (direc t count) ma y 
result in abnormal prothrombin consumption. Other tests of platel et fun c
tion (bleeding time, tourniquet test, clot retraction) are also abnormal. 

b. Thr ombas th enia - the platelet count is over 100,000 per mm3, but they are 
qualitati vely defective. I f the platelets are def icie nt i n the phospho-
1 ipid required for thromboplast i n formation they show abnorma l morphologi
cal features ( large, 5-71-L, few gra nules , no c lumping) a nd funct i on poorly 
in the TGT. Other te s t s of plate let function may or may not be abnormal. 

2. Def icie ncy of a pl asma factor or circu lating a nticoagu la nt 

a. If the 1-stage prothrombin time is norma l , the defect may be a def i ciency 
of Factor VIII, IX, PTA, Hageman or a ci rcul ating ant i coagulant. 
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To identify the defects the TGT is done, and the follow i ng mixtures are 
t este d : 

Mi xture A I (OH)3-adsorbed p l asma 

A. Norma I 

B. Patient 

c. Patien t 

D. Norma I 

E. Norma I + Ia% 
patient 1 s p l asma 

Serum 

Normal 

Patient 

Nor ma I 

Patient 

Nor mal 

I n d i cat i on s 

Rout i ne 

If circulating 
ant i coagu l ant 
suspected 

The di ff erentiating features of the d i seases i n th i s group are : 

( i ) Factor VI I I Deficiency 

C l assica I Hemophi I ia -Mixtures Band C abnormal i n TGT. Bleeding 
ti me norma l . Usua ll y a ma l e with a f ami l y history suggesting a 
sex- I inked recessive mode of i nheri tance . 

Vascu l ar Hemophi I ia -Mixtures Band C abnormal , in TGT . Bleeding 
time pro l onge d . May be a male or female , fam i l y h i story suggest
ing dominant mode of inheritance . 

( i i) Fac t or I X Deficiency 

Chr i stmas Disease- Mixtures Band D abnormal in TGT. Bleeding 
t ime norma l . Usua l ly a ma l e, with family history suggesting sex-
1 in ked recessive mode of i nheritance . 

Vascular Christmas Disease- Mixtures Band D abnorma l in TGT . 
Bl ee d ing t ime pro l onge d . May be a ma l e or fema l e, with fami l y 
history suggesting a domi nant form of inheritance. 

( iii) Circul ating An t icoagu l ant- Mix t ures B, C, D, and E abnorma l in 
TGT . Th is is the only coagu lation defec t in which the addition of 
10% of t he pa t ien t 1 s plasma to norma l ingredients in a TGT inter
feres with thrombop l astin forma t ion. 

(iv ) PTA Deficiency- Mix t ure B abnorma l , C and D usual l y normal, be-
ca use PTA is present in the norma l A I (OH)3-plasma and serum, and 
this corrects the defect. 

(v ) Hageman Trait- The same pattern of results wi th TGT as for PTA. A 
deficiency of the Hageman Factor is differentiated from PTA on 
the basis of the fo ll owing: 
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History 

Clotting 

Other 

Hageman 

No bleeding tendency 

Very prolonge d in 
glass tubes 

Normal or on ly 
slightl y pro lon ge d 
in si I iconed tubes 

Correction of defe ct 
by addition of blood 
from patient with 
PTA deficien cy 

PTA 

Mi ld bleed i ng after t ra uma 

Norma I or s I i gh t I y I ong In 
glass tubes 

Normal or sl i ght ly long in 
s i I i coned tubes 

Correct i on of defe ct by 
addit i on of blood from 
pat ient wi th known 
Hageman Trait 

b. 1 f the one-st age pr othromb in ti me is prolonged , the cause of the abnorma I 
prothrombin consump tion may be a defi ciency of Factor V or X. The differ 
entiation of the se disease s is d iscussed in the next sect ion. 

1 I I . IN VESTIGATION OF A PROLONGED ONE -STA GE PROTHROMBIN TIME 

A prolonged one-stage prothrombin time may be due to a def iciency of one of the 
f a ct or s t h a t rea c t s w i t h t i s s u e t h r om bop I a s t i n ( Fa ct or V , V 1 1 or X) , a n i n h i b i tor 
of this reaction (e.g., hep arin) , or a defi ciency of pro thrombi n or f ibri noge n . 

I . The clinical histor y is often very helpful . Check espec ial ly for the follow
ing: 

a. The possible prev ious use of an ti coagu lan ts such as hepar i n or protamine 

b. Ingestion of one of the couma rin group of drugs, or i ngest ion of rat 
poisons containing warfa ri n. The coumarin drugs cause a comb i ned def ici 
ency of Factors VI I, I X, X and prothrombin. 

c. The possibi I ity of Vitam i n K defici ency, e.g., associated wi th steatorrhea , 
prolonged antibiotic therapy or in the newborn. The coagulatio n defect of 
Vitamin K defi ci ency is a combined def ic iency of Fa ctors VI I, IX, X and 
prothrombin. 

d. Marked hepatic insufficiency a lso causes a combined def ici ency of Fac tors 
VII, IX, X and prothrombin. 
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TESTS OF COAGULATION WORK-UP 

Ivy Bleeding Time: 

Apply blood pressure cuff to arm and infl a te to 40 mm.Hg 
and keep pressure constant. Incise forearm with commercial 
lancet (disposab le). Touch (scoop) blood every 30 seconds 
unti l b leeding has stopped. 

Normal 3-5 minutes 

Qualitati ve Fibrinogen Assay (Page) 

Useful operating room technique : 

!.Maintain in refrigerator clean Pyrex tubes ( 13 x 100 
mm) scored at I mi. mark to which is added 0.1 mi. of 
TOP I CA L THROMBI N ( I 000 N . I . H . u n i t s / m I . ) . 

2.Add venous b lood t o I ml. mark 

Normal clots in 18 seconds 
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