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T 
il E ImMATOLOGY of sp rue " is the sub ject of a previ ou s co mmu ­
ni ca ti on, and co mpr ises a st udy of the initial peripheral 
bl ood p icture befor e treatment in one hundred individuals of 

both sexes suffering fr om un complicated sprue. The presen t rep ort 
a nalyses the clinical picture and includes other laboratory data 
ob ta ine d in the same gro up of patients. A brief discu ssion on the 
e t iology of spr ue is also included. 

Sprue is fou nd in cer ta in regions of the tropi cs and the sub­
tropi cs. It was first described by K a tclaer in 1660, but " 7illiam 
Hillary's description" of the di sea se as he ob served it in the Barba­
d ocs in 1759 is better kn own . More than a ce ntury later Van del' 
Herg ' and Patrick M anson " described the co nd ition in the East 
Indies and China, bu t it was not un til 1008 t hat Ashford" call ed 
attention to its existe nce in Puerto Rico and in the American tropi cs . 
Since then , the sprue syndrom e h as occ upied a positi on of promi­
nen ce in the medical history of Puerto Rico. Alon g with the pion eer 
work of Ashford," Ser ra," J enaro Suare z," Ramon Suarez; '? P ons, II 
K oppisch.P Cas t le and Rhoads.!" ha ve a ll m ad e important con ­
tribution s. 

Sprue is a chro nic, wasting di sease, whi ch in the light of m odern 
medical scien ce m ay be cla ssified am on g the deficien cy st a tes . In 
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the earl ier wri tings, great importance was ascribed to t he diff eren ti al 
diagn osis between sprue a nd Addisoni an or pernicious anemia of 
t emperate cl ima tes . M ainly t h roug h the work of Castle and asso ­
c iates we n ow cons ider these cond it ions closelv related in ct iolozv 

l.' . bll. '- ' 

symptomatology and t rea tment. 

)IATI·~IUA L FOR STUDY 

There were 57 m ales and 4:3 females ranging fr om 1£ to 78 years 
of age, the mca n age for t he en t ire g ro up being 40.14 years . Fifty­
three individuals were under 40 years of age and 47, over 40 . Ther e 
were 87 white a nd 1 : ~ co lore d individuals, among whi ch two full ­
blood ed negroes were included , t he othe rs in the co lored group be ing 
mul attoes . Thc old est was a white man of 78, and t he youngest, a 
white gi rl of 1£. The cases wer e observed either at the clin ic or in the 
wards of the U n ive rs ity H ospi t al of the School of Tropi cal M edi cin e, 
San Juan. As fa r as we know, lJ8 person s were nati ves of Puerto 
Rico, of eit her Spanish or colored ex trac tio n and , of the remain ing 
t.wo, one was a mal e Ven ezuelan mulatto and the othe r a con t inen ta l 
American wh o h ad resided in the Island for se veral vea l'S before t he 
onset of sp r ue . 'Vith ve ry few exce p t ions th e individuals stud ied 
were of t he indigent or underprivileged class, and wh en seen bv us 
they us ually presented a full y develop ed pi cture of the sprue syn­
drome. A few cases of this se r ies were first observed by the late 
Hail ey K . Ashford in llJ :W, und er wh om it was the a utho r's p riv ilege 
to work until hi s untimely death in W 34. The gro up of cases co m­
pri ses 73 ind ividuals seen at the out-pa t ien t departmen t and £7 in 
the wards of t he U nive rs ity H ospital. The latter gro up represents 
15 percen t of all sp rue cases admitted to this H ospital during the 
peri od of W £9 t o 1!)36. Six perccn t of all ad missions durinc this 

• b 
period were sprue cases . 

In select ing the gro up of ]00 indi viduals with un complicated 
sprue, ove r 50 percent. of the records of other sprue patients ob ­
served by us were discarded as presenting variou s intercurrent and 
cOll1p l icat~l~g cond i ~ions in addi ti on t o sprue . Notably a mo ng these 
were syphilis, ch ron ic co lecyst it is, and t ube rc ulos is . 

Sixteen percent of th e group under st udy harbored intes ti nal 
parasit(·s suc h as ho okwor-m, strongyl oid es, asca ris, whipworms and 
~m eba ~ (cys ts) . Intes tinal parasitism was not co ns idere d sign ifica n t 
111 altering t.he clinical pattern of sprue . 
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S Y?ll PTO?loJS AND SIG:"S 

In figures nos. 1 and '2 arc shown by means of a bar diagram th e 
relative frequ ency of recorded sy mptoms and physical signs in this 
series of sprue cases . Ninety-sev en percent compla ined of gastro ­
intestinal disturban ces which have been grouped under the term 
"Dyspepsia." This term comprises (in ord er of th eir frequen cy ) 
abdominal distention , epigast ric distress-not nec essarily related to 
taking of food -, heartburn and abdominal di scomfort and pain 
followin g ingestion of food . In over no perc en t asthenia , weakness 
or prostration, diarrhea, loss of weight, carbohvd ru te and fat in­
tolerance, soreness or pain of tongue and mouth , and anorexia 
occurred . By intolerance t o certain foods we mean th e aggravation 
of gustro-intcstinal symptomatology, particularly diarrhea following 
ingestion of ric e, beans and fried food s. These articl es of di et arc 
con sumed in large quantities in the daily menu of Puerto Ri can s, 
Gastro-intestinal disturbances constituted th e earliest subjective 
manifestations of sprue in this group of patients. As a rul e th ev did 
not appear following a di etary indiscretion or alcoholic abuse. 
Flatulence, eructations, heartburn, meteorism and diarrhea as men­
tioned above were mad e wors e by the ing estion of rice and beans, 
cereal s, bread or potatoes and fried foods in general. Curiously 
enough, these food stuffs are not exclud ed from th e duilv far e un til 
later, when the tongue and mouth arc too sore or painful to tol era te 
even water . Indigestion may persist for months before the more 
di sabling and aggravating sy mptoms ensue, but soreness of the 
tongue or mouth accompanied by loosen ess of the bowels appears 
after two 01" more months of 'dyspepsi a. Waterv , frothy, yellowi sh, 
fermentative, acid stools, occas iona lly gray ish or light colored, which 
mayor may not he ush ered by t enesmus or cramp-like pains, soon 
dominate the picture. M ov ements arc almost constantly preced ed 
by an imperative desire t.o go to st.ool and not infrequently stoo ls 
arc pa ssed involu ntarily before th e patient is abl e to reach the toilet. 
Their frequency is quite variabl e, from two, or three, to twenty 
motions or more during the day. The number of stools occurring 
during th e day is by far higher than those taking place by night. 
On e to three movements before breakfast in th e ear ly hours of th e 
morning is cha rac te rist ic. As diarrheic stoo ls a re pr ecipitated by 
ingestion of food , particularly in th e so lid sta te , th e patient, th ough 
hungr y , is afraid to ca t and soon loses appetite and is rep elled by th e 
sight and odor of food . Soreness and pain or th e tongu e and mouth 
progress , com plica t ing th e clinical picture, and from then on loss of 
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weight and st reng t h is rapid . A loss of :30 lbs . in four to six months 
in a person normally weighing 120 tol:lO Ihs, is not. infrequently seen. 

Palpitation of the heart and dyspnea on exer tion, vertigo and 
headache occurred in :38 and 48 percent of th e individuals, resp cc­
tivcly. T enesmus, burning, 01' pain associated wi th the pa ssage of 
stools wa s present in :3 :3 percent. Stools co n ta in ing mu cu s or bl ood 
wa s rep orted oy 20 percent. Tarry s too ls and fr esh bl ood in th e 
absence of hemorrhoids wa s ob served in some of the hospitalized 
ca ses. In 20 percent, intermittent diarrhea with variable peri od s of 
cons t ipa t ion wa s ob served. Nausea or vomit ing usually following 
ingestion of food occ ur red in 17 percent. N ervou sn ess , irritability 
and insomnia wer e reported in 1;5 per cen t of ind ivid uals. Neural 
di sturbances such as numbness of toes and fingers, formication a nd 
pnr esthesias were noticed in 14 percent. 

Increa sed saliva t ion , no t rel ated to chewing food , occur red in 
10 percent. 

M enstrual di sorders, usually a menor rhea, leu corrhea , or both , 
were comp la ined of by 8 per cent of the fema les. I n the majority of 
ca ses t.hese sy mptoms di sappeared during t reatment. 

Co ns t ipa t ion not connected wi th diarrhea or soft s tools was re­
ported by ,5 percen t, Other character istic criter ia for Sp I"UC wer e 
present in th ese individuals. 

N igh t b lindness wa s com plai ned of by one individual. No bi o­
photom etric st ud ies were performed in this gro up of patients. 

As sho wn in figure 2, an emia of var iab le intensity and of seve ral 
types was encountered in all individual s. In no instance wer e normal 
values for hem oglobin or red ce lls found. The me an ery t h rocy te 
coun t for the en t ire gro up was 2, .5 10,000 ± 0.OG4 millions per cu. 
mrn. , the lowest , and the high est bein g 0.84 and 4..t7 milli ons resp ec ­
tively. The mean hemoglobin for the grou p was 9 .77 ± 0.2:3 gm ll1s 
(()7 ..5%) and th e val ues ranged from :3 .7 gra ms (2()%) t o 1G.O gra ms 
(110 % ) . A sing le N ewcom er-Kle t t hemoglobinom eter with a so lid 
st andard was em ployed, so calib ra ted that 14..5 gms . of hem oglobin 
per 100 cc. of bl ood was eq uivalen t t o 100 percen t hemoglobin . In 
90% of the cases a macrocytic anemia with a mean cell vo lume of 
11!J.14 ± 1.4:3 cu . mm , was observed ; th e uormocytic type was re­
ported in 7 percent, simple microcytic in 1 percen t and hypochromic 
ill 2 percen t of the cases. In this connect ion we di sagree with a 
sta te men t recently mad e by Vedder! " that th e ancmia of spr ue is 

B. Eo B. Vedd er , A 111•.1.01 1'rop.Jfl'lI., xx :: l ~;j. [\0. :1. I!HO. 
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normocytic in the beginning. Iu our expe rience , as well as in that of 
It. "[VI. Suurcz, I :. wh en mu croc y tos is occurs it is an ea rlv manifesta t ion 

of the synd ro me . 
( ;I os~iti s and stoma t itis was present in n'2 percent. Vari ous de­

grees of in volvem ent of the tongue wer e encoun tered . from t he 
fierv red , beefy , glossy appea ra nce with or witho ut desqu am a tion 
and atrophy of the papillae (GO% ) with exco ria t ion of the surface 
and bord ers see n in acute cases, t o th e smooth, grayish, dull , pal e 
organ completely de vo id of pap illae and ch aracter is tic of ch roni c 
eases (40(/'0) ' Stomatit is with patch y involvem ent of the bu ccal 
m ucosa and of soft pala t e was th e mos t p rominen t mo u t h les ion . No 
ulcera ti on of lip s or of margin s of t he mo ut h (cheilit is) was observed. 
Apthuc on the su r face or border s of th e t on gu e and on th e buccal 
m ucosae were found in Hi percen t. A greater frequ en cy of t hese 
lesions was t o have been expected . 

Free hyd rochloric acid was present in 82 iercent.of the 100 cas es . 
In 60 percen t of these ac id wa s recove re d fo llo wing th e Ewald meal , 
and in 40 pe rcen t fo llo wing alcoh ol or hist a m ine st im ulation. In a 
sma ll gro up of ea rlier cases in whi ch no free acid wa s observe d fol­
lowing Ewald's method , histamine was not em ployed . So me of these 
pa t ient s mnv hav e ha d free hydrochloric acid, thus increasing the 
per cen tage of cases with acid. H vpochl orhydria was a fr equent 
finding in t hose sho wing fre e acid. Hvpcrchlorhvdrin wa s not re­

ported in any case. 
Physical exam ination revealed as i ts m ost s t r iki ng find ing a 

mark~d d egr ee of muscul ar wasting or cachexia . Mulnuttition , 
emacia t ion, -or cache xia were found in 80 pe rcen t of th e indi v iduals. 
The rapid loss of weigh t with it s pitif ul wasting of ti ssu es in a co m­
paratively sho rt time is cha racterist ic of acute sp rue. I n chro nic 
cases, when ca chex ia has advanced to a maxim um co mpa t ible with 
life, it see ms to reach a st andst ill and the un for tuna te beings d rag 
th emselves aro und sho wing a true "sk in and bon e" appearance. It 
is indeed surpris ing, howev er , to watch the degree of activ ity so me of 
them di spl ay , going on t heir wav wit h a m illion red cells pel' cm m . 
and looking lik e ghos ts . This upparen tl y effort.less activity is a 
con t rast t o th a t of pa tients with hookworm di sease and a ne m ia, in 
wh ich cases the ind ivi duals m uy have anv whcre fro m t hree to foul' 
millions of red cel ls per cu .m m ., vet exh ib it gre a t. effor t in moving 
about ; th eir actions arc sluggish and dyspnea on the sligh tes t cxer­

1:;. H.;\L Sua rez , persona l comm unica t ion. 
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tion is obv ious . H owever, t he ir hem oglobin is much lower (20 to 
:HJ pel' cent, 2 .n-4.4 g rms .) in prop ort.ion to t he number of red cel ls­
th e reverse of th at. which usually occ urs in sp rue . 

Pallor of the skin, usually gc nerulizcd, occ urred in {in percent. In 
white ind iv id ua ls a lem on t int of the ski n of the face and t he for e­
head was frequently presen t. In o t hers. t he sk in had assumed a 
dull gmy 01' dirtyi sh yell ow , parcluncnt-Iikc appearance, reminiscent 
of a mummy. True pall or of th e skin in white individuals living in 
the t ropics is difficul t to d isco ver because of sun tann ing. O ther 
skin changes were observed in {i :~ percent. These co ns isted mainly 
of areas of b rown ish hypcrpigmcntation with rou ghening, located (in 
or de r of t heir frequen cy ) on the fo rehead , checks , ext ensor surface 
of th e for earms, anteri or and posteri or aspects o r the neck and the 
anteri or surfaces of t he legs. These lesion s were in va r iuhlv sy m­
metrical and of va rious s izes and in ten si ty or co lor. They were 
usually drv , often presented d iscrete bo rde rs, s light. atrophy and 
wrinkl in g of th e sk in, with scal ing resembling cch thyosis. The hair 
of ma ny pa ti cn ts , part icul url v those below :~o y ears of age, was fine, 
dry, sca n t, in the ax illa e 0 1' pub is, and lack ed lu ster. 

Occasionally th e changes in the sk in were simila r to pellagroid 
lesions, but no crythemas or ulcerations wer e observed. No pe te­
chiae or purpuric spo ts were see n . As a lreu dy mention ed , ch eilitis 
was no t encountered in t his se ries of cases, th ough it was present in a 
young , whi t e female, rec ent lv admitted to the ln ivers ity H ospi t al 
with acute sprue . 

Edema was present in -to percent, th e most fr equent sites being 
th e feet and ankles . H ard y was edema of fac e or general a nasarca 
observed. 

H ospital izerl pa t.ien ts offered ample opportun itv for the s t udy of 
pyrexia not re lated to infection in t he presen t series . T hirtv- sevcn 
percen t of all cases sho wed eleva te d t empera tu re wh en first seen . 
The mujoritv of th e 27 individual s admitted to the wards had some 
degree of te mpe ra tu re on admission a nd during so journ in hosp ital. 
As a rul e the feve r was remi tten t in type with r ises to 101° F. 0 1' 

102° ' F. in th e even ing. with remi ssions t o normal 01' subno rm al 
values in th e morning . Fever reced ed bv lysis as th e cl in ical cond i­
tion improved. Subnormal tem pe l'at u r~>s ;tS low as n.-5° F. are re­
ported in some individuals before improvem ent. began . 

Along with sy m pto ms so co m mon as ep igas t ric distress, Ilutulcn ce 
and abdominal d iscomfor t found in over no percent of eases, abdomi­
nal disten sion would be expec te d to occur in a larger number of cases . 
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It was obser ved in on ly :Hl percent. T enderness e it he r over the 
ep igas trium, descending co lon, 0 1' gcnc rulizer l, was present in 70 per­
cent. This is not sho wn in figure ~ . Thinn ing ou t of the abdominal 
wall t o th e extent t hat peristalsis was seen, was q ui te freq uen t. A 
scapho id type of abdomen was found in only 1~ percen t. This was 
sur prising in the presen ce of t he high inc ide nce of emacia t ion and 
cachexia. H owever , th e high er inc idence of abdo minal di stension 
may account for it. 

Nervous changes occ urred in 10 per cen t. These co ns isted main ly 
in d iminution or absence of t endon reflexes and of absence or di min­
ish ed v ibra tory se nsa t ions at malleoli , dorsum of feet, or along legs to 
iliac crests . N o ataxi a was enco un te red. 

I cterus of sclerae or of sk in was observed in 10 percent. Usua lly 
it was correlated wi th increa sed bilirubin in th e blood . 

Ca rdivusc ula r di sturban ces such as hear t murmurs, apparently 
hu erni c in character, coldness of extre m it ies, arteri osclerosis of 
peripheral arteries in some of t he eld erly individuals were obser ve d 
in 10 percent of the cases . Bl ood pressure read ings wer e usually low, 
the systolic values ranging fr om 80 a nd 120 mm, an d diastolic 
between :30 and 60 nun. The Danzer ratio indicating size of heart 
to the X-ray was co mp ute d in a few cases, with results of less than 
one, ind icating a normal sized organ . The shape of the heart to t he 
X-ray was so metimes described as of " hanging dro p" appearance by 
the roen tgen ologist , D r . G . Ruiz Cestero. D eterm ina ti on of hemo­
dynamic tests such as blood volume, c irc ulation time or venous 
pressure read ings were not carried ou t in th is series. 

Spr ue , abdomen and small liver , whi ch are believed to be charac ­
teristic of sp rue b~' j\[anson Buhr !" and Ash for d , was noti ced in less 
than 10 pe rcen t of th e cases. This term refers to a bdom ina l d isten­
sio n, part.iculnrlv below the umbilicus and a long t he flanks , t he lower 
abdom en presen ting a dom e-sh aped ap pearance . A sma ll liver to 
percu ssion or palpa t ion (abo ve costa l m argin) was a lso not con ­
sidered typ ica l (,5 %) in th is gro up of ind ividuals . 

CL l x rCA L PATHOLOGY O F S P HU E 

R eferen ce ha s already been made to the number, cor pusc ula r vol­
um e, and hemoglobin con te n t of th e peripheral red ce lls. Studies 
of the leu cocy tcs and platelets wer e also included in a previ ous 
coinm unicut ion (I()(:. cit.). Det ermination of bleeding and coagu la-

Hi. 1'. Mnnson -Hnhr , " The Dyscuteric D isord ers," Wi llia ms & Wilkins Co mpany , ioso. 

tion time, fr agility of red ce lls a nd clo t retraction were performed 
in so me cases. All of t hese tests guvc resul ts wi thin normal limits. 
lt cccntlv , D r . H.:\L Suiircz ' ? has confi rmed th e la tter 'find ings in 
ot her sprue cases . 

Hesul ts ob ta ined or t he Irequcncv of hvdroclilori c ac id following 
gast ric ex pression hu ve a lready been di scu ssed. 

Stools : T he ,amoun t. consist enc v, color, odor and chemica l 
com position a rc affected . 'Y e be lieve the normal stool of th e rice­
ea t ing people of t his I sland to be und uly la rge a nd bulky. l n sp rue, 
howev er, a sm all sized stool passed with plen ty of gas is typica l. 
This is lik elv to be d ue to the fact that t he usuullv libernl amo un ts of 
rice, beans, por k fat, and und iges t ib le ma teri al in t he di et ha s been 
avoided , a nd to the fre qu en cy of bo wel movem en ts. 'Yatery, foamy, 
fermen tative dej ections with an ac id or so ur odo r arc characteris t ic 
of acute sprue. An offens ive , putrid , foul odo r was fre quen tly en­
counter ed, particul arl y in chro n ic cases . The reaction is s t ro nulv 
acid. U nder suita ble di et and liver ext rac t th cv soo n became semi­
solid , th e odo r cha ng ing to tha t of normal m ovem ents . Semi-so lid 
stools may persi st for m on ths or ycurs before formed , no rma l m ov e­
ments are passed . As to color, we m ust adm it th a t t he copious pale, 
gray ish, fa tty, fo ul stool, descr ibe d in t he literature as ty pica l of 
spr ue , has been ra re in our ex perience. A ligh t yellow, go lden or 
brown stool, m ixed with variable amounts of foam, is t he rule . 'Ye 
have see n tarry stools in some cases of sprue, as well as fres h blood, 
an d 20 percen t of t he cases stated t hey had passed blood or mucus. 

As to t he chem ica l composition of the stools, no stud ies lmve been 
perfor med in connection wit h the present work. I ncreused abnormal 
am ounts of split. fa ts, as well as n or mal quantities of bi le p igments 
ha ve been rep ort ed by Ashford . 

Ur ine: N o pathologic ch a nges in th e urine were found in t h is 
s ~' r ies of cases. I n so me pa ti ents a low grade gen ito-ur inary infec­
!.Ion , such as cyst it is or pyelon ephritis m uv be encoun te red, but t h is 
IS t o be cons ide red a co mplica t ion. A fe w patien ts co mp laine d of 
marked no cturnal polyur ia , that is, during th e peri od when bo wel 
movements are less numer ous . The s ign ificance of t his observation is 
not known. 

Bl~)od . Chem istr y: Stud ies in bl ood chem ist ry wer e performed , in 
h() splta!I ~ ed cases and in seve ra l di sp ensary pa ticn ts. The bl ood 
glUcose was found to lie within n orrnnl figu res, bu t t he resul ts usually 

17. It. .M. Sua rez, personal counnunir-u ion . 
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fell bel ow 100 milli gram s per hundred cc. of blo od , ofte n around 80, 
oceusionullv around 70; th e lowest was {j8 milligrams. As expected, 
"lucose tolerance te sts showed flat curves that are cons ide red cha r­
~eteri sti c of th e sprue s~· IH l rome . \Ye have not performed this test 

when glucose is given hv vein. 
U rea nitrogen and non prot ein nitrogen figures were normal as well 

as th e uri c acid and crea t inine . T otal pla sma protein s fell within 
normal variations exce p t in cases with ede ma, in which th e results 
were inv ariuhly below 5 percent. Values betw een ..5 ancl 5,!/02 percent 
were frequent. Low plasm a pr ot ein levels indi cate, of course, an 
abnormal sta te of nutrition , which mu v he correlated with th e rapid 
wasting of ti ssues seen in sprue . The albumin and glob ulin fra ctions 
wer e reduced without disturbance of the proportion between the 
two. On e middle-aged female sho wed 2.2 percen t of total protein. 
She had gene ral anasarca with marked ede ma of the lower ex trem i Lie~ 
and ascites , which at first were though t to be du e to a blockage of 
the pelvic ven ous circ ulat ion. U nde r liver ther apy and high protein 
diet, th e plasma proteins rose to 6 .:'> percent in two months and the 

ede ma disappeared completely. 
Cholesterol determinations sho wed low val ues , the high est bein g 

13:~ rugs. and 90 mgs., the lowest. It is our impression th a t normal 
cho lesterol values are lower in Pu erto Ri co tha n in the N orth, but 
datu on wh at cons t it utes "normal ," is lacking. 

The chlor ides (whole blood) fell within normal variation, and be­
low normal in some individuals. The results ob ta ined were simila r t o 

val ues accepted as normal. 
Icteric indices were usunlly observed below (j units, but in three 

instances it was incr eased , th e high est result bein g 14 un it s. The 
serum bilirubin in this ease as determined by th e Van del' Berg test 

was 0.95 units. 
Calcium and phosphorus determina tions sho wed normal figures. 

Howev er, values between 8.5 and 9 mgs. for the ca lcium and 2.5­
3.0 mgs. for ph osphorus were com mon . Again , the qu estion of what. 
constit.utes normal calcium and ph osphorus values in a eoun t.ry 
wher e th e dailv per ca pita intake of calcium is low, requires furth er 
inv('st.igation. It is oppor tune t o mention tha t in no c as~ . t here 
occurred clinica l manifestations of calcium 01' ph osphorus deh elen cy . 
However , a search into th e occurrence of osteo porosis or osteomalacia 

was not made. 
The determination of ba sal metabolic rates sho wed normal values . 
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Itecently, howev er , we have observed seve ra l cases with low rates­
over - 10, and tw o yo ung females in whom sprue was associated with 
h.vpert.hyroidism. 

GA8'l'HOSCO P [(; A X D HECTOS[(a IO lD08CO P IC F l X DI XGS IX SPIWE 

Through th e courtesy and ussistunce of Drs. A. Hodrigu ez Olleros 
lind F. H ernandez M orales it was possibl e t.o perform gas troscop ic 
and rectosigm oid oscopic ohservutions in twenty individuals of this 
series before and during treatment. \Ve believe t.hat such studies!" 
and th ose which arc bein g ca rried out at present bv Hernandez 
:\l orales have thrown much light on the understanding of th e path­
ological physiology of spr ue . These investigators ha ve repea tedly 
observed a patchy and gene ralized atrophic gas tr it is and recto­
sigmo id it is in our group and in othe r cases of sprue . The gast rit is 
was not necessarily associated with a histamine achl orhydria in all 
individuals. :More recen tly H ernandez M orales 19 was ab le t o visua l­
ize the gastric mu cosa of eurlv , acute and full-bl own cases of sprue. 
Changes in t.he gast r ic, rectal and sigmo id wall , simila r an d cor re­
sponding to t hose of the acu te glossitis and st.oma t it is wer e obser ved, 
that is, a beefy red, glossed, hyperemi c mu cosa . A reversion t o 
normal appearance was furth er observed at different intervals during 
liver th er apy coinc ide nt with improvement of the gloss it is, stomatitis 
and general cond it ion of patients. In chron ic cases, or in elde rly 
indi viduals, however , the atrophic ch anges in th e stomach and large 
bowl'! persisted during and followin g t re utmcnt. 

The findings discussed ab ove would appear to fit in to the accepted 
views on th e postmortem gas t ro-in testina l puthology of sprue . 
These cons ist of degen era tion and atrophy of th e abso rpt ive and 
secretory epithelium of t he ent ire t ract with thinning out of t.he gut. 
Th e phvsiological impl ications derived from the appearance of t he 
stomach and large bowel hi rico point clear lv, in our op inion , to 
faulty ab sorption of food product s by t he gut. As to th e et iology 
of suc h cond it ion, it is as yet impossibl e to define, bu t a deficien cy 
sta te, the nature and mod us opera nd i of which is st ill obscure, see ms 
t.o he responsible in bringin g a bou t th e sprue sy nd rome. 

IS. A. Rodrigue? (Jlleros, TI", P uerto ll ico J . '(f } ' II (,. Il ealth .{- 'l'rop . .I1rd .• XII I:;; O:I-;; 2I. 
In :lH. 
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DIAG N OSIS 

The diagnosis of spr ue was compara tivel y simple in th e group 
under studv . In the majority of cases a correct dia gn osis was ar­
rived at Irom th e chief complain ts alone. On the other hand, this 
series com prises a par ticular type of individual in wh om th e cla ssical 
featmes of the disea se in full bloom wer e obser ved when th e patient 
receiv ed medical attention. \Ve realize, howev er, that in private 
practice diagnosis might be di fficult, as an emia m uy he present 
without marked lin gual or intestinal sy mpto ms, or vice versa. 

We beli ev e the dia gn osis of th e sprue syndrome is ba sed up on the 
following cr ite ria : (1) Insidious onset, chron icity of sy mpto ms and 
rarity of spo ntaneous remi ssions ; (2) M outh lesions (st.om uto ­
glos;itis) ; (:5) Gastro-intestinal disturbances (dyspepsia , diarrhea ); 
(4) History of recent weight loss accompani ed by increasing wea~­
ness or prostration ; (5) The presence of a ma cr ocytic, hypc:rcl.lI'omIc 
ane mia and (6) a fiat glucose t olerance curve. Seco ndary IJl nnpor­
tance but also characteristic, are (7) the pr esence of fr ee hydrochl ori c 
ac id in the sto mach in a high percentage of cases; (8) Hyperpi g­
mentation of the skin; (0) Absence of neural manifes tations in the 
majority of cases ; (10) "Inflammation" and atrophv of t~JC gastr!c 
and rectosigm oid mu cosa. Difference in degr ee or inteusity and III 

frequency of these symp t oms and signs may b,e quite variab~ e in 
different individuals, hut in our exper ience during th e pa st fift een 
years a genera l unif ormity abo ut th e clini cal picture ha s been the 
rule, particularly so in the pr esent group of patients. . 

])1'jj'erential Diaqnosi«. The cl in ica l picture of spr ue res~mb.l es III a 
qualitative way tha t of Addisonian or pemieious an em]:l, III ~h at 
gas tro- in tes tinal abnor ma lit ies, an emia and ne ural m~lJllf e statlOn s 
are enco un tered . The em phasis on th ese sy mp toms IS , however , 
very differ ently placed . The observations in individual ~ s t. u d iec ~ ,by 
us confirm the sta te me nts of ot he rs 2o, 21 that th e ou ts ta nding numifes­
Lati on s of the disea se ot he r than th at of an emia are ref erabl e to th e 
tongu e and the gas t ro-in tes t inal tract. Sy mp toms and si.gns per­
taining to the spinal cord and peripheral nerves are found in on!y a 
small percentage of cases . 'Yith relation to pella gr a, th ere IS ,a 
definite simi larity to sprue in that sto ma tog loss it is, an emia , and sk ~ n 
manifestations arc presen t. as in sprue ; however, true pella gr oid 
lesions arc vcry rare in sprue (we hav e nev er seen th em ). Alth ough 

~O . W. B. Castle a nd o. K. :\I inot , " Pa tho!ogit'a l Physiology a nd Clinica l Descrip tion of 

th e Anemi as," Oxford University Pr ess. W:l<i . . 
'l l. 1'. ;\lansoll-Bah r, lnc.cit , 
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th er e is ofte n some degr ee of men tal depression in some advanced 
cases of sp rue .ipsychos isas seen in pellagra is not found in sprue. 

Other cond it ions that were conside red in th e differential di agn osis 
in selecting th e present group of cases were chronic cholecys t. it is, 
intestinal tuberculosis, ca rcino ma of th e s tomac h, and sy p hilis. 
These enti t ies were th e mos t. frequent responsible for a clinical pic­
ture very suggest ive of spr ue . I n fact , chro nic gall bladder disea se 
and carc inoma of the sto mach ma y simulate the sprue sy ndro me , 
Severa l times we have arrived at th e diagn osis of spr ue in a m iddle 
aged or eld erly individual with glossit is, history of weight loss, 
diarrhea and dysp epsia , th e pr esence of a ma crocy tic an emi a, and 
when an X-ray st udy of the s to mach and duodenum was mad e, 
ca rc inoma of the sto mac h wa s the an swer. 'Ve recall two other 
eases (no t included in this g roup) with typical gas tro -intest inal 
symptoms in which a chron ic gall b ladde r infection was present. 
Cholecys tec t omy having been performed , a relapse of sprue oc­
curred in both ca ses within a ye ar following ope ra ti on . 

With regards to non-tropical sprue (chro n ic idi opathic ste at or rhe a) 
and Gee-Herter's dis ea se, our experience with th ese cond it ions is 
very meager, but judging from the lit era ture our pers onal op inion 
is that t hese ent it ies offer a clinical picture some wha t. differ ent from 
what we have come to call "Sprue" in Puerto Rico. 

Although no individual of thi s ser ies harbored ova of Schis tosoma 
man soni, it is important t o bear in mi nd the gastro-intestinal dis­
turbances such as dysp epsia and diarrhea which occur in individuals 
infected with this trematode, and which resemble th ose of spr ue . 
H owever, the bloody and mu cous diarrhea accompani ed by tenesmus 
and cramps is character ist ic of schistosomias is, and not the usual 
findings in sprue. T enesmus and pa in is more marked and the 
charac te r of the stools is different in the form er condition . The 
gas t ro- in tes t ina l disturbances with the chron ic dvsentery of sch is­
tosomiasis giv e rise t o a sy mptoma to logy not unlike that of mucous 
colitis and ch ronic amoeb ic dvscn terv. 

P HOG " OS]S 

In a future com munica t ion dealing with treatment in the present 
seri es of cases, more details will be given in connection with th e 
prognosis of this cond it ion . H owever, we will make a few appro­
priate remarks on our obser va t ions . In th e average patient. th e 
progn osis was good : only one death occ urred, a whi te mal e aged 5(), 
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hospitalized in a s ta te of spr ue cachexia, dehydration and marked 
prostrution. S uch practically hopeless eases, with th e ca pac ity for 
absorption t otally destroyed , were fortunately few. 

In general , the prognosis depended on th e age of the patients 
and on whether they were uhl e to receive adequate treatmen t, The 
outlook for those below forty is directly good, hut hy no means 
Ia vorablc in persons of eit her sex over fifty yea rs of age. However 
bad th e symptoms may be, the patient, if under middle age, can be 
assured of a permanent re storation to health if prop er treatment is 
instituted and con t in ued . 

DI S CU SSIO X 

Now that analysis of th e clinical picture has been made, we sha ll 
discuss and attempt to expla in the cha nges in th e bl ood and gas t ro­
intestinal tract occurring in spr ue in th e light of what is now kn own 
of th e abnormal physiology of this cond it ion . 

Our good fri ends, the pathologists, have found few changes o the r 
than those of marked wasting of ti ssu es and org a ns, a hyperplastic 
bone marrow , a fatty liver, and atrophy with degen eration of the 
absorptive and secre t ory ep it hel ium, with thinning out of the in­
testinal wall. These cha ng es do not, in the op in ion of some investi ­
gators 22 and in ou r own, give a picture of the actnal primarv lesions 
of sprue. For this reason, pathological st ud ies have so fur failed to 
elucid a te further th e et iology of this cond it ion . That degenera tive 
and atrophic changes other than on the tongue al so occur in the 
living subject has been demonstrated by Roclrigucz Ollcros 'and 
H ernandez M orules a t this institution , where thev have encoun te red 
a generalized or patchy atrophic ga stritis and rcctosigmoicli tis. 
Noya and Hernandez Moralcs '" observed at ope ra t ion th e intestinal 
wull of the ilium of a patient with acute sp rue. The wall presented 
an edem a tous, gra y ish ap pe a ra nce, and th e gu t seeme d unduly 
di stended . 

The work of Castle, Rhoads and associates in 10 :35 es tablished on 
a scientific basis th e intimate et iolog ica l relation ship of sprue and 
pernicious anemia. The form er, lik e the latter, is a defi cien cy 
disease, th e ext r insic factor in th e diet being absent <IS is th e in­
trinsic in pernicious an emia . This op in ion correlates well with the 
existing ev id ence of dietary defi cien cy in many patients preceding 

2\!. 1'. Mn nson -B nhr. Inc. cit , 
2:1. F.Koy a a nd F. Hern audez :'Iloral es, personal con n nunicut ion. 
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the d evelopment of spr ue, and with the milch lower incidence of 
ac hlorhydr ia in th e pu tien ts with sp r ue than in perniciou s anemia. 
H owever, we believe this view d ocs not appear tenable in individuals 
who d evelop spr ue in sp ite of a well balaneed di et of foods 'I T I . . I I . H 
"Italm.ns.. t ( oes. seem. to us that a defect of intestinal absorption 
( ~ CC~ I1T IIl~ III th e intestinal tract of individuals with sprue is more 
fittlllg . WIth the co urse of even ts as has been brought out in the 
annlysis of the present group of patients . And in this con nec t ion we 
I,nust n~t for~et ~he l~ereditary factor in sprue as on e requiring 
furth er m vestlgatlOn, for we have seen the sy nd ro me to Occur in 
seve ral n~ emb ers of a family living far apart and in different climates. 

Castle s exp lana t ion for the development of th e m acrocvtic hy­
perchromic anemia in spr ue is co n vincing , but h ow about" the (i~­
rangellle~lt of the gas tro -in test in al system, which is much m or e 
n:arked III sprue than in perniciou s anemia? Which are th e co nd i­
tions or f<.lctors that initiate the gas t ro-in t es t in a l distt;rbances, the 
sore a.nd ll:fi.a~n ed tongu e 2

-
1 and mouth, the atrophic gastritis and 

rectoslgnlOl,dltls, the hypcrmotility of the intestinal tract and the 
lo?s en ess of th e bowels? These arc questions which future research 
Will have t o answer. When 90 percent of the individuals studied bv 
us present as ch ief compla in t sy m p toms referable to the intestin;;l 
system, .on ~~ must admit tha t derangement with dysfunction of suc h 
systel:l lS Just as important and as di stinct as is the presence of 
anemia. 

'~'he la te Dr. Ashford fr om his wide clin ica l experience wa s led to 
heheve th:lt th: ch ~ ra cter of the food in Puerto Ri co was on e impor­
tant prethspos.mg fa ctor in the bringing about of sp rue . The wid e­
spread and d ady cons um p tion of gre asy food s such as fritters. fri ed 
me ats, syru!?y. sweets and of cer eal s, particularly rice and beans, 
l~'ads t o aJ~ lrl'ltabilit,v of the en t ire alimentary tra ct whi ch in due 
h.me and ]~ s uscep t ible individuals is foll owed by dyspepsia a nd 
dIarrhca. From our obser va t ions we concur with this op in ion . This
 
Course of eve n ts appears t o be the usual se q uence in the life historv
 
of sp~·u e. At wh a t s t age does anemia d ev elop, we can no t at present
 
ddlIllteIv S 'I\' It' t ' . . 

- .- ••. - , HI - I IS our I111preSSlOn that: gas t:ro-in tcst ina l dis­
t~I1..1: ~llI ces. preced e th e appearance of the anemia in th e majority of 
C,ISt:;. It IS to be expec ted thut tl I' I . .- . . - - • . Ie severe ( un-r lea interferes with
 
the proP('(' ahsorption of fats. car bohyd ra tes , proteins a nd vitamins.
 

21. For I'll'k of '1 bett e t .. . fl ., 
uf tOIlg'IICa';d 1ll01:t1ll;'_1·cOrll _cr,I,I~ . 'Ill aJtlllnllll.to r,\' Ihas been CllIp )OJ'C'! 10 de scr ibe th e a p peara nce 
, .s x. e r 0 no ie ieve t rese chn nges are 1 I I I . II 
III nature t hut is 'ISI> I 11 . f' ., , 0 Jcreg:lI'< e, as m alllllla lorJ' .• ' . . . " r oc ueel >Y an HI ec t lOllS agent. 




