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, , . . (Abttract of the preceding article) . " .. . . 
CAROINOMA OF ANAL GLANDS 

SaDllad O:unjana·Goorchorn . 

M.R.C.S. (Eng.), loR.C.P. (Lon,I), D.T.M. (L'pool.) 

(Dept. or P .. thoiosy) 

.. 

.. Sood SanllvicbiE'D 
M.B., M.D. and 

Nantavan Promplio 
M.Il • 

(Dept. of Anatomy) 

A case of carcio:'\ma of anal glands 

,-ta reported. The paHcul, a (or1f·Yt'ar ohl. 

. -Chinese, hAd been treatt'd as 11 case of . . . 
prostatic abscess in a 'proviuclal hospit al. 

~bere perineal exploration ond later SU. 

pr:lpubic cystotomy w£'rc pNr"J'nu>,1. A 

nodular, fixed mass, was tuund lying bel· 

ween the bladder Rnd rectum. mill tho 

Patient was rererred to tbe Sirir:l} H OB· 

pital in bad condition. Di(lpsy rill.lill~s 

established . the diagnoBi8 of anaplastic 

carcinoma o.f the rectum. 

rapidly developed 3sciles whicb yid,h'd 

MrosaDguinouB tappings. lIe ,·xllin·,l at­

-ter seventeen days of hospitalil> ... liuD. l'ar-

, 

(jal n('Crflpliy {,f the lowl1'r abdomen re't'ea.­

lell a nuJular tumor,Gx Sx l:!cw. in dimen­

siOnS ancLored t I the rectum and anlLI 

cauat. rart or liJe ~ruwlh prutroded into 
tile redal lUmen, leavlo~ only a aWlill 
cbanlle!. Mdastasis was found in tbe pl'l_ 

\"ic lymph riodt-i lind the left lobe of the 
li ver. Microsc()pic examination prov,ed the · 

tumor to be an allel~ocarcinoma. Anaplas­

tic cbaracier was noted chil'fly around the 

aous. The final diagnosis was carcinoma.. 

cf ».nal slands. 

(Six. references nnd se\"en fisnrel) 

(T.K.) 
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(Abstract of , the .19N1OiDa Be~) 
• I ' . ~ ' \J .-: ," : 

CRANIOFMI~L DY8OSTOIIB , 
llep,(>rt 8t TWo ~ . 

Avp.dll 8~~ 

M.a-
I 

(Dept. of .,Pe4lNriCII) 
" 

. T~ cUe. 'of craniofacilll ~'108&.u3ia 
(Crotasoo's ~t"ue) a~ · re{IO~d . . Olle w ... 

• ThaI' (ltia.e~) ~, .three , ye;a~. of qe 
I who eame with the oo~platntl of .~DOI'. 

m~ prot.rosion of eyeba118 ,ainee birth 

and Doi.y breatbina:. Thlt deli.~ry wal 

Dormal. AbDorma~ shape of the bead w~ 

lloUced rigM (rom birth. Pb,.ical and 
,' - , , , 

mental develo]:!meot' wen retarded. The 
paHent ' waa ltill ~nable "k. ;ut~r 8poken ' 
words, "tbOftgh he eviderot..ly uDd~r8tood 
olben' apeech. EsophthaltD<iW" was eq~al 

On the t.wo Side.. "The"!' ",nre allo bll.· 
. teral divera:eni ~nt. lagoPhthalmol. 
I protn&thiam ~4 ~,oe""lY. Roent, •• 

Dologiea1 ~indiD" ~Ue~ . ~tpet&no­
,i, with oxyoepha!,.. B.tdeoU, OC?Dlide. ' 

reble dalll&,. had reluned froID laok of , ' 

decompenAlioD .in thi. ou.; In .u.. ~ 
ooQ,lI oU!'> ~ ,accidentaUT. ~b.. ~&OO .. , 
Wat more fawrable. Tilte waI & T01lDf: 
'Chi~~ boy, '~D ,ean oid,' who p ..... 

iJ8Dlied a piotu.re mno~ · ~ll" the o~ .... 
with nOl)hthabDol. bUa\erai '. ·d~y.rpaa 

Iqui.nt ' and nnu,8Q.al faoiu. There wai .. 
cOm.plaia'" .&.be patient:be~ oLh~wl' ... 
JI~Gd health and able ~o follow his 'ra4~ 
Roen"enoa:rar:D. of ~he .kull lIaft 'he 

, ' , 
same di.aa:u.o,ii ,~ in the f;iru ..,e. Tun . 

"'~1 uothiDa \0 .ugS .. t heredi', iQ · .idMr . , . . , 

Bt1olo" and otauitiOlUoD. of th. , ' , . .,. ." ' 

rare du.ale were ·diecUMd. 

(T,x.) 

, , 

, ----'~ 

" \ 

'. 



RECENT ADVANCES IN THE LABORATORY DIAGNOSIS 

OF HEMOI;YTIO ANEMIAS' 

AmOI t. Chernoff 

M.D. 

Numeroos techniques are currently 

available which aid in the diagnosis of 

hemolytic anemial. Freqoently this diag­

Dosis is suggested froIg a careful family 

aDd personal bistory and cau be Bubstan­
tiated by routine hematologic siu(\iel. , 
The laboratory findingsofa normochromic 

normocytic anemia (except in the Medi. 
terranean 8YDd~mell), a high reticulocyte 

count, increased blood bilirubin primari­

ly of the indirect reacting type, erythro­

cytic hyperplasia of tbe bone marrow and 

often ohange. in ~he osmotic fragility of 

the erythrocytes suggest to the physician 

the presence of a hemolytiC anemia. Re­

cently a number of procedures have been 

developed which help define the hemo­

lytic mechanism more critically and which 

will be the subject of this review. 

t. The Hemolytic Index. 

Perhaps the moat sensitive teat 

denloped to date for the detection of 

increased blood destruction is the deter_ 

mination of the quantity of urobilinogen 

excreted per day in the feces. This telt i. 

based npon the fact that when red cell. ­

dilintegrate in "j"o the hemoglobin con­

tained within the e,rythl'Ocyte under,oes 

a series of catabolic changss with the end 

pro4uct being urobilinogen., Briefly, the 

i:lemoglobln molecule 10les ita iron anel 

i. split. at one of the alpha methene brid_ 

,es by cells of the reticnloendothelial 

system to form bilirubinglobin which. 

gives the indirect Van den Bergh react~on~ 
This compound then loses the globin po"" 

tion of the molecule in the liver to form 

sodium bilirubinate. which gives the direct 

reading Van den Bergh reaction. Sodium 

b~lirubinate is excreted in the bile and 

under the action of the intestinal bacteria 

is converted to urobiliuogen, a small frae­

tion of which is reablorbf>d while the 

major portion is excreted in the stool, in 

part a8 oxidized urobilin. Of the reabsor­

bed urobiliDogen, approximately 2-4 mgm. 

per day are lost in the urine, the remain_ 

der being re· excreted through the bile. 

Since the u1'obilinogen and urobilin in 

the " stool come! primarily from hemo­

globin break.do.!"n, ,herefore its quan1.ita.­

tion provide! 3 means for determining 

the amount of hemoglobin and tbus the 

number' of red cells being destroyed. 
In tbis procedure, all stools are eol· 

lected for four dayS and a well mixed 

aliquot used for the deter~ination of the 

urobilinogen. Since qaantitative estim~ 

tion& of urobilin are inexact, all urobi­

lin is reduced to uropilinogen by the 

addition of Fe804. Urobilinogen i8 then" 

det.rmined quantitatively by the Ehrlich 
.' . 

aldehyde procedure, tbe rd color of the. 

filtrltts being read coiorim"e~rically. ,81m. . . 
pIe calculations enab~e one to "determin. 

I .. 

• Lecture .inn at the SiriraJ HospiLaI Medical Soeiety, August 1954. 
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tbe amount of urobilinogen excreted 
day. 

per 
" .: 

The hemolytic index is a mathema­
tical device whereby the amount of uro. 
bilinogen excreted per day is rel~ted to 
, , 
~he hemoglobin mass circulating in tbe 

patient. Normally, one would elt~ct l ~n 

adolt" to ,excrete .more urobilinogen ~r 

~ay than .. cbild with a much smaller 

red cell mass. Furt.hermore. two patients 

-. ,t: . 1 

., . 
. ~ay excrete identical quantitie •• f nrobi­

linojea because of differeD. ntee of hemo­
lySiS, de.pita the fact tba~ the one maT 

have a hemoglobin malS four or fiva 

times that of the other: The h.emolytio­

index therefore relates theBe two yariables- ' 

tot.l urobilinogen excreted, 'and cireula_ 

thig hemoglobin. eo that a measure oC 

~emolytic acti~itF is obtained. The be­

molytic index is calculated as followa: 
• 

Hemolytic Index ,== 
(H·n 

mj;Coo. urobiiinoj;C8n exeretea(rlay X 100 
gm. circu!atini Rb. 

Normal Individuals have an H.I. of 
from 10.20. In hemolytic anemia. values 
()f oyer 20, to as high as 400 ,or 500 are 

Normal 

Rb .• gm.%, 

obtaiued. 

A sample calculation w~uld be .... 

follows: 

Hemolytic Anemia , 
15 

60()() 
9()() 

180 

20 

Blood volume - m1. 

5 
(000 

Total Hemoglobin Mass· gma. 200 

mg. Ur~bilinoien e:rcre~ed/day 200 
H.!. 100 

tiM 

, 
Thus, a1th,~gh b(lth individuals in 

example: e'xbrete approximately the 
'eame amount' of urohilinoaen per day, the 

hemolytic index indicates that one is 

destroying a greater proportion of hia 

,hemoglobin th~n tbe other, and has there. 
tore a hemolytic anemia. 

Although t.he H.I. i. an extremely 
eenaUive t.est for. increased red cell des­
,truetion certain limitations must be 'lEept 
in mind. 

1. In the ' pre&ence ' of obstr:uctive 
.disease of the biliary tree, there. will be , 
~e .. orobnin~en excr:eted because of me· 

.; ~hanical , i~terference to the tl.ow of . bile. 

2. Wit-b th~ u.e of "broad spectrum 

antibio\ics, low hemolytic indices ar&­
obtianed because the bacterial flOra or­

he gut is so altered t.hat there is littl~ .. 
conversion of bilirnb,in to .urobilinogen. 

3, A portion. of the fecal nrobilino.· 

gen may result from pathways outside ot 

liemogl~bin , ca~aholi8m. Indeed', in soma 

iD~tanees up to 25 per cent. or more oC 

the urobiliuogen mal' arise from Don·he­
moglobin, sources. Altho'ugh this factor 
may introduce signific31lt errors in t.he- ­

hemolytic index in eeneral. it does no4o 
inYlllidate, the re.nlts. 

1I. ,Survi)t\1 Time of t.he red cell b¥" 
Differential Agglutination . 

It ia DOW ' po.sible to d~t{'rmine ~. 
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life span of the erythrocyte by "Ii nnmber 

of different teciuliqnell. Norm-S:Uy, the 

human red cell lives for approximately 
- . ,/ 

120 days in the circulation. By definition" 

..a hemolytic anemia is one. in which the 

snrvival time of th.e red eell is shortened. 

The theoretical considerations 1'61a-, , 
-ting to the performance of this teat de-

pend on the fact that. 8er~logical1y dis-
, ' 

"tinct. yet compatible red cells· may be 

transfused in'o a pat-ieot and their pre­

-senee detected by the u86' of proper a~ti. 

1Iera. Thus if One transfuses 0 cells into 

a patient of blood group A, B or AB, tbe 

cells will be tompatible yet 8erol~gically 

·distinct. By the addition: of anti_A or 

anti·B sera one may agglntiDat~ tbe reci_ 

pient'. own cella and leave the trans.fused 

erythrocytes unaffected. The laVer can 

"hen be counted and the number of circu· 

.lating transfused cens at any time d eter· 

mined. Other combinations which may 

~be used in this differential agglutination 

iprocedure are A or B cells tranlfnsed 

:into a patient of type AB, or type N cells 

-into an individu~1 of type M o~ MN. 

Following the transfusion o~ these 

,serologically distinct cens. the number of 

·transfussd cella remaining ill determined 

_and their rate of dlsappearance plotted. 

llormal cells disapear from tbe recipien"s 

..eirculation at t·be rate of about 0.85 ,per 

eent of tbe total per day and are~ no 

.JoDger detectable at the end of 120 daYB. 

Red celie from patients with hemolytie­

anemia disappear much more rapidly and 

may not be detected after periods of at 

short a.s eight to ten daye. 

The survival time of the erythrooy • 

.tel in varions environments permits the 

hemolytic anemiae to be cla~Bified into 

two main groupe. In one, the defect lea~ 

ding to a shortened survival time of the 

erythrocyte lies within the cell and is 

Jcalled an intracorpnscular defect. Mos' 

of the hereditary h emolytic anemias faU 

into this cat.,~ory. The second type is 

ch.racte~ized by norm!!.l red caUs being 

destroyed or injured by factors outside , 
the red cell and is called the eitracorpu8-

cnlar g.roup. Examplea of this variety are 

acquired hemolytic dieease, erythroblasto~ 

sis fetalis. etc. They may be distinguished 

easily by the following method. If normal , 
bl!)od is transfused into a patient with an 

intracorpuscular type of ~etnolytic aue· 

mia, their survival time{s normal since 

the defect is , inheren' ~o the p.t~nt'tI 
• 

erythrocytes. If normal cells are tranf1lsed 

iut? an indi"?'idnal with an e:dracorpuscu_ 

l~r defect, they are rapid,ly eliminated 

since the. offending hemolytic agent cir­

culates in the pa\ient's plasma and atta,ckfJ 

all oelrs indiscriminately. If one transfu· 

ses cells trom a patient with an tntracor-- . 

pnscnlar detect into harmal individaalll 

their survival time is short. If one uses. 

however, celle from 8 patient with an 

extracorpuscular mechanism the erythro­

cytes ' may have a shortened or normal 

survival time in the normal recipient. , 
These relationships may ~ reprt'sente(}. 

as fonow: 
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IntraoorpU80ular 

Deteet 

Paient cells into Normal. Sbort 

Normal cell. into Patient. Normal 

III. Ooombs Test 
The final procedure to be described 

i. the Coombs test for the presence of 

incomplete antibodies. Numerous acquired 

hemolytic ane~.ia8 vo:ith an edracorpu8. 

culaf mechanism are caused by mtGu1.\iDi 

antibOdies which exert deleteri9u8 effects 

Gn the erythrocyte in vivo. Many of tbe le 

"antibodies. have as one of tbeir cbarac­

"t.eristics the inabili.ty to c,anee agglutina­

tion in saline media and have been called 
. incomplete. nnivalent or blocking anti­

bodies. The Coombs test is designed to 

; detect the,s incomplete antibodie 8. 

This procedure ii based on the ob­
. tler:".tion that almost all antibodies are 

elohulins. By using the"refore, an a.n\illlo­

balin sera. 'incomplete antibodies ~~" be 
detected despite the fact that normally 

they do not cause agglutination in saline. 
'The Coombs serum is an anti-human gIo_ 

!?nliu sernm prepared by injecting homan 

plasma or glebuliu into rabbitl. Wben 

the antiglobulin serum is added to wa­
IIhed human red qella it will cause aaglu­
tination of cella having iDcompiete ~D.ti­

bodf fixed to their snrface. This is 
known as the direct . Coombs test. As 
times, however, incompll:l te antibodies 

eir~aIate in the plasma wiLhon theine 
adherent to the red cell. In thi •. situation, 

, 

EztraCOl1»uiCular 

Defect 

Normal or short 

Sbort 

the celli may be incubated with the pa_ 

tient's' serum and 'he "senSitized" cells 

reacted with the Coombs antiglobulin 
serum. This procedure is called the indi_ 

rect. Coombs tett. 
The 'Coomb"'& test will detect incom-. 

pete antibodies in about 50 per cent 
of cases of acquired hemolytic anemias. 
It .must be emphasized, however, that the 

CoombS tes~ is a q-on-speoUic ODe in that 
any globulin adsorbed to the surface of" 

the erythrocyte may give this reaction. It 

wHI. therefore, be impossible to say, on 

t.he basis of a positive Coombs test, that 
one h,molytic anemia results from, let 

n. say. anti-Rh antihobies, another froU) 

the antibodies related to malignant di­

sease~ etc. A Positive CoOm"b8 test indi­
cates only that an anti·J'(>d cell antibody, 

Klobulin in nature, is' present, bllt does. 

not identify that antlbody more lp&Cifi­
cally. 

Of the many Ipecialized procedure. 

available for the diagnosis of the hemoly_ 

ti,c, syndroliJ.~ tlie ;o nie · of ; the'se ' three­
techniqu81 will otten permit au exact 
delcription of the defect prescnt. In ins_ 
tances where the diagnosiJ o( hemolytio­

anemia is in doubt .~udie. lIuch 81 'hote· 

indicawd a!:love will usually pro ... e ,he· 
pres~Dce or absence of ahemolytic pwcess_ 
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