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SUMMARY

Cystic fibrosis accounted for 0.98% of 3260 consecutive pediatric
autopsies collected over ten years. The patients ranged from new-
bore to four vears of age. Pancreatic pathology was the criterion
for selection and the possible significance of different patterns of
pancreatic damage is discussed. Two cases had segmentary
biliary cirrhosig and portal fibrosis was found in eleven patients.
Lung abscess and/or bronchiectasis were present in twelve
patients, The accuracy of the clinical diagnosis, low in the eaxly
years, improved as more cases were identified at autopsy.

Cystic fibrosis shoulkd be expected in populations with caucasian
admixture such as Latin Americans and cur findings, as well as
others in the regional literature reviewed herein, support this
prediction. Lack of awareness of the disease, infercurrent €n-
vironmental pathology and the early mortality of affecied children
are probhably the reasons for its infrequent identification in Latin
America. (Patclogia {Méx) 18: 167-181, 1980}

RESUMEN

La mucoviscidosis representd el 0.98% de 3260 autopsias pedidtri-
cas congecutivas recolectadas a lo largo de diez afios. La distri~
bucidn por edad de los pacientes se extendid desde recién nacidos
hasta la edad de cuatro afics. El criterio de seleccidn fue la alte-
racidn del pancreas y se discute 2] posible significado de los dife
reptes patrongs de dafio pancreatico encomtrados. La patologia en-
contrada en otros Grgancs fue: cirrosis biliar segmentaria en dos
pacientes, fibrosis portal moderada en once y bronquiectasias y/o
abscesos pulmonares en doce. El diagndstico clinice de mucovisci
dosig fue establecido com mayor frecuencia a medida que se fue-
ron informando en la autopsia casos com este tipo de parologia.
Fs de esperar un nGmerc significativo de casos de mucoviscidosis
en poblaciones con mezcla de caracteres caucdsicos como la laii-
poamericana y nuestros hallazgos, asi como otros en la literatura
médica de la regifn ¥y que aquf se comentan, apoyan esta predic-
citn,

f.a falta de conocimiento sobre la enfermedad, la patologia imter-
currente relacionada con el medio v com las condiciones socioeco-
nomicas asf como la temprana moxtalidad de los nifios afecrados
son probablemente las razones para su excepcional idemificacion
en America Latina.
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INTRODUCITION

Cystic fibrosis (Mucoviscidosis), ack;mwledged as the most common lethal or
gemi-lethal genetic disease among the Caucasian @pulﬂticm, has Dheen spatingly mentioned
in Latin American children. Recent corprehensive reviewsi‘ summarizing the impressive
amount of knowledge collected over the last decade!s give abundant epidemiologic infommation
on white populations snd mention the poorly known! but clearly lower incldence among non-
whites, including American Indians, Africans, japeinese, Malaysians, etc. lLatin American
populations are not mentioned. This is surprising in view of the fact that Latin American
mestizo , stock probably represents the world's mjost numerous population group of mixed
European apcestry. This paucity of information isé in large measure to be blamed on the
Latin American medical communify that has not ;)E{x%m:ec% the necessary figures . Reference
1s seldom made to cystic fibrosis in the Latin én?erécan medical literature and the disease
is widely believed to be extremely infrequent. Esoﬁat@d reports to the comrary have not

5-8 G-16

received adeguate auwention and quantitative .dath are scarce

1t iz the purpose of this paper [ FEport on the autopsy incidence of cystic fibro
gis in a Mexican pediatric hospital and 0 suggesﬁ the reason for ifs poor impact on medical
thinking in Latin America. .

MATERIAL ﬁiND METHODS

The Instituto Nacional de Pediatria [DIF {formerly “Hospital del Nitic IMAN"} is
a 350 bed general pediatric hospieal serving moséiy the low income population in southern
metropolitan Mexico City up to the age of 18 yealrs, Both urban and yural populations arve
represented, [t covers all pediatric specialties, has an annual admission rate of 7 600, attends
approximately 25 000 patients a year in the outpdtient clinic and bas an annual mortality rate
of about 580 deaths. Permission to perform aawésies iz actively sought for ali deceaged
patients, including those dead on arrival, about %S{l autopsies are performed each year
amounting o 607 of the overall tmortality. Autopsies are in no way selected in terms of their
“clinical interest” although some selection is intdoduced by differing policies as w patient

admission and discharge by the different clinicall departments.
f
This study is based on 3 260 consecutive autopsies performed between December

1970 and September 1980, Cases selected displaired diffuse pancreatic changes diagnostic of
cystic fibrosia beyond all reasonable doubt. ‘The; changes observed are those widely recognized

and recently reviewed by Oppenheimer and Ebtedly!”

and include inspissated secretions,
fibrosis and atrophy. Patients with meconivm il%ﬁs were included regardless of pamcreatic
histology. Criteria for selection were get delib&irazly strict in onder to select a group of
cages with a high certainty of diagnosis. Cyétici fibrosis is defined by abnormal gweat sieciro
Iytes and pathologic changes may not be absolutely pathognomonic. Several cases with changes
congidered suggestive of cystic fibrosis, even \&fith strongly supportive clinical histories or
with typical features in other organs but withou§ comclusive pancreatic Changes were not

included in the present study. With these critedia we feel iustified in grating ther this selec-

1
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tion represents a minimal figure of anatomically documented cases of cystic fibrosis in our

autopsy material,

Clinical histories, sHdes, wet tissue, gross photographs and a complete autopsy
protocol were available in all cases, A demiled clinical and pathologic description of case
material Hes beyohd the scope of this paper. Emphasis will be on freguency, but other select
ed features will be briefly mentioned,

RESULTS

General information on frequency, age and sex distribution.- Thirty twe cases

of eystic fibrosis occuring in 3 200 autopsies represent a frequency of 0.98%. All of cur
parients were less than & vears of age and accounted for 1.2% of all cases up to this age.
Twenty-seven cases were under one year of age likewise representing 1.2% of ail autopsies
in this age group., Qur oldest patient was 4 years of age. Twelve patients were less than one

manth old, of these four had meconium ilgus and another had veyunal atresia.

Twenty-one of our patients were boys and eleven were girls. This male/female
ratic of 1.9 exceeds the 1.3 male to female ratio in our autopsy population up to the age of
gix. This male predominance did not hold for cases of meconium ileus in which 3 of the 4

were female,

Selected pathological features. - Al cases bad changes in mucous glands of the

respiratory and digestive systems consistent with cystic fibrosis.

Pancreas; Diffuse pancreatic changes of cystic fibrosis were present in all cases including
those with meconium ileus, Representative fields of pancreatic histology are documented for

each case in Figs, 1-32,

Two patterns of papcreatic involverment were identified. In a minority of the
cages {1, 10,13, 23, 24, 32), there was preferential involvement of large ducts with the pro-
duction of thick caleulous casts of gecretion; in all these cases small ducts and acini were
also involved although © a lesser degree. Patients with changes only in large ducts were
not included in the series because of the possibility of an obstructive procegs unrelated to
cystic fibrogis. In twenty six cases both large and smiall ducis as well ag acinl were involved
with thick inspissated secretions forming calculous structures in eight of the cases. Sixicen
cases in this group had involvement of & moderate degreee (2,7, 8,9, 11, 12,13, 17, 18, 22, 24, 25,
26, 28, 30, 31), whereas ten cases (3,4, 5,5,14, 16,19, 20, 21, 27) were found with advanced
changes. Of the four cases with meconium ileus, two (12, 22) each aged 3 days, showed mo-
derate involvement and two (3,5} aged 8 and 4 days, showed advanced changes. Table 1 co-
rrelates the degree of pancreatic damage with the age of the periems.

Liver: The features of liver tissue in 31 of the 32 patients were evaluared separately with
regards to portal changes, fatty Infiltration and cholestasis.
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TARLE |
PANCREATIC CHANGES N CYSTIC FIBROSIS

Correlation of severity with age.

LESION AGE]
0-1 1«1i
mo, mos.

Moderare 10e2)* 4"

Advanced H2)® 7

Calculous 0 4

TOTALS 12 15 -

Over
12 mos.

Patologfa

TOTAL

i6
10

32

*  Numbers in parenthesis refer 10 capes with meconum ileus

TABLE: 2

LIVER PATHOLOGY INVCYSTIC FIBROSIS
Correlation with age and pancreatic involvement!

Cver
12 mos

A
1

10

HEPATIC
1L.ESION CASES 0-1 i-12 Cver
Moy mos 12 mos
Biliary l
cirrhosis 2 1 1 6
Forial !
Fibrosis il 3 & 2
Non -
Specific 18 4 7
TOTAL 3 12 14
TABLE 3
PIILMONARY PATHOLOGY' IN CYSTIC FIBROSIS
ABE
G-1 1-12
™o vios
Bronchiectasis 0 B
i
Abscess 0 4
Bronchopneumonia 3 é
Normal 4 g
Unrelated 3 3
12 13

PANCREATIC INVOLVEMERT
Moderate advanced calculous Fay

Hver
& 0
4 4
6
HE

TOT AL
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dysplagia, mild interstitial inflarmmation and candidiasis as part of a (Candida sepsis. Table
3 summarizes the age range of the different varieties of pulmonary disease,

Male GCenital System: Testicular and paratesticular tizgsue wag evaluated in all male chil-

dren. Three of them, aged 3 dsys., 5 and 13 months revealed no abnormalities, The other
eighteen bhad diverse changes in epididymis and vas deferens including distortion, dilatation,
ingpissation and hypoplasia or atresia. Changes ranged from mild (4 cases} o moderate (8
cases) w severe (6 cases) including arresia or extreme hypoplasia of the vas deferens.
Salivary Gland: Nine cases had sufficient submaxillary gland tssue for evaluation. Two of
them showed a normal histology and the rest had fibrosis and inspissated secretion with duc-

tal dilatation ranging from moderate {4 cases) W severe {3 cages).

Clnical Diagnosis, - The correct diagnosis of cystic fibrosis was arrived at

in nine of the thirty-two patients. Of the first fifteen tases, seen berween 1970 and 1976, the
only patients with correct diagnoses included three with meconium ileus and one patient aged
four months with a clinical diagnosis of cystic fibrogis documented elsewhere by swear elec~
trolytes and who was seepn terminally in this  hospital. From mig 1876 (case 16} on, the
disease was correctly diagnosed in five patients and documented by sweat electrelvies in
two of them, Pourreen of the remaining 23 patieats had a clinical diapnoss of gastroonterifis,
regpiraory infection or a combination of both. Three patiemts died with neonawal sepsis and
single cases had clinical diagnoses of meningitis, tuberculosis, respiratory distress syadrome
of the newborn, yeyunal atresia, congenital malformations and amibiasis.
DISCUSSION

The finding of a low but significant incidence of cystic fibrosis in an autopsy
series in Mexico is buttressed by several publications in the lLatin American literature men-
tioning this fact elther explicitly or incidemtally, An autopsy incldence of almost I for cystic
fibrosie is in the general range of figures in other series in this region as contrasted to
the 2-4% autopsy incidence in children’s hospitals in the United Stares §g‘ In Mexico, Armen-
dares et all‘?’ report an ipcidence of 0.649% in pediatric autopsies and Gracia-Medrano and
Veiascm(léndanal of 1.03% in autopsied newborns. In autopsies of all ages, Colon Rivera
and Blasini in Puerto R;cc;” mention a figure of (.32% and Lopez-Vidaurre of (.28% in Guate-
malat?, Castillo de Ariza et al'? refer to a L. 154 frequency in & pediatric autopsy series

from the Dominican Republic, By extrapolation from autopsy figures, Sifontes et al'® nave

calculated an incidence oOf 1 in BOOO live births in Puerto Rico. This is clearly lower than
the 1000 to 1:4000 incldence recorded for the United States and s.eveml northern European
countries, but clearly above the rates of 1:17 000 to 1;:90 000 mentioned for Blacks and
C}rienmlsi'. Although considered a disease related to the Caucasian genetic pool, cystic fibro-
sis should nof be serprising in our autopsy material. The significam pfesence of white genetic

markers among non-white populations has been docurmented® 20, Lisker er al®"” ™" based on
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their studies on lactase and blood group markers, pstimate a 429 admiXture of Caucasian
genes in a typical Mexican mestizo population whicfa comprises the overwhelming majority of
the total population of Latin America. Purthermord, they report 15-25% of Caucasian markers
in populations considered predominantly indian in eghraic background, From this, a lower but
by no means negligible rate of cystic fibrosis amm;g 1Aatin American populations would be
hardly unexpected. :

As might be expected from a gx)pulaticin in which the diseage is not widely recog-
nized and geldom diagnosed clinically, our patienis; were younger than those in autopsy series
from countries with higher incidence rates” Duz‘ finding of & slight male predominance is

i 2

of unknown significance but has also been obsarvedi in other series” and e slight female pre-

dominance in meconium ileus is mentioned in the élassic papers of Holsclaw et 3124 ami of
Donnison &k 3125 put is not present in the series rffpozted by Oppenheimer and E:steriy%. As
has been amply documented in the literature, and i;zvith doe caution with the small sample size,
pancrearic affliction seems 10 be progressive, G!de*;r children being more severly affecred than
newborng, The significance, if any, of the caicaiotis partern of papcreatic involvernent found in
some of our cases is not clear. Data from the ‘obgervarion of Kopito et al®’ and from
Oppenheimer and Eszeriy17 would indicate that iaréer ducts are the primary sites afflicted and
that progression of the disease rvesults in greater flilatation of large ducts and eventually vir-
tual disappearance of smaller structures. In our cises, the usual pattern &s observed in

twenty -six cases apeared to follow thiz sequence of events. However, the six cages ronsidered
as calculous would seem to be varlants of morpml;,ogical gxpression inasmuch as they appeared
with higher freyuency in older children and advhncfad ¢hanges in larger ducts coexisted with
mild damage of peripheral structures. It mey be gurmised that in contrast to children from
developed countries In whom continued medical asgistance extends the natural course of the
disease until death supervenes usually due w seve#e chronic pulmonary disease, childrer from
poor countries rapidly die with electrolyte inbafancie ag & strong contributing factor o infection,
enteric or pulmonary, and the Intrinsically less affected survive the longest. Thus, miterns of
pancreatic involvement posaibly masked in children from developed countries might be discerned
in mtients dying earlier in the course of the éise‘:ajse‘.

With regard wo liver pathology, there appeared in patients with a calculous pattern
in the pancreas a tendenty to develop hepatic {x)rt}ii fibrosis; four of six cases showed this
association. The appearance of porwzl fibrosis jp (hese patients was independent of malaurition

per s€¢ inasmuch as po agsociatlon was noted wlmgfazty transformation of the fiver.

The findings in the lung were as esxpéc;ted, with newborns belng less severely
affected and older children presenting with more éeﬂous pathology such as abscess and bron-
chiectasis, The bacteriology of respiratory infecl;iéa with staphylococct cutnumbering pseudomo-
nas algo corresponds 1o the expected patiern in ;x%tiems with relatively few bouws of pelmonary
infection rather than to those with prolonged, repdatedly treated lung disesse in which peculiar

1

!
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peeudomonas straime predominate. . The findings in male genital svetem are those expected in
these groups and the findings in salivary glands conform w the known pathology of cystic

fibrogis,

The controversy of cystic fibrosis as a genetically homoegenecus versus hetero-
geneous disease is as yet unrésolvedl' . I the differences suggested by thisTw:iy in sex
distribution, patterns of pancreatic inolvement and population freguency are real, they can be
added to other findings suggesting differences in the nature of the disease among different
populatigns. Stern et al - have suggested a different and more benign course of cystic fbrosis

115 have pointed out peculiarities in the clinical course of the

among Blacks, Sifontes et a
digease among Puerto Rican children; some of these differences are clearly environmentizl,
related in part w0 a tropical setting, but an inherent diversity of the disease may alsc be at
play. These fragmentary pieces of evidence could be placed on the gide of a2 multiple loci

pathogenesls for the disease.

A marked difficulty in establishing the clinical diagnosis becomes evident in this
seyies, particularly in the early'cases before sufficient experience was gained from the unex-
pecied emergence of cages at autopsy. This difffculty  probably derives from the high regional
incidence of diseases that can mask <ystic fibrosiz on one hand or imirate it on the other.
Pediatric infectious diseases, both pulmenary and enteric, are widespread. Thus the Larin
American pediatrician 18 forced to discriminate between cystic fibrosis and an 'mverwbeiming
majority of cases which closely mimic it and are the result of the malnutrition/infectious
digease complex, Moreover, in this environment, underlying functional slteraviom derived.
from the exocrine dysfunction of cystic fibrosis would aggravate morbidity from environment-
related infection and malnutrition. Thercfore it is quite likely that many of thede parients die
undiagnosed at the time of the early clinical manifestations and, given the progressive nature
of the pathologic changes, even at autopsy the full-blown picture may not appear. In this
respect it is worth mentioning that the age range of our patients differs markedly from that
in other countries where the disease is prompuly recognized and the patignts have access ©

medical camm

The Latin American pathologist also encounters peculiar difficulties in identifying
the disease. Aside from the well known differential diagnoses which include pancreatic changes
of uremia,' ateroid effects and the combination of neutropenia and pancreatic fibrosid described
by Shwachmans » Individual cases have 10 be discerned from those with intestinal pathology
secondary*zo repeated enteric infections and from pancreatic changes atributable tc dehvdration
producing inspissation on one hand and to malnut tion producing fibrosis and arrophy om the
other. ' o

Tt is the role of the pathologist to point out the emergence of these Cases so that

the clin ician can document the disease with the appropriate clinical studies in other patients,
This should lead to a more titely diagnosis and management of the patients as well as to
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more reliable statistics of occurence than can be pbtained from the admittedly limited source

of an autopsy series. :
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