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Thyroid Hormone Levels in Patients with Aortic Dissection.
Comparison with Controls and Correlation with the
Percentage of the Aortic Media Composed of Myxoid Deposits

Paulo Sampaio Gutierrez, Maria Adelaide Albergaria Pereira, Regina Célia Martins Oliveira,
Noedir Antonio Groppo Stolf, Maria de Lourdes Higuchi

Sédo Paulo, SP - Brazil

Objective - Deposits of myxoid material, similar to
myxedemarelated to thyroid disease, aredescribedinthe
medial layer of aortaswith dissection. Weanalyzed thecli-
nical or subclinical thyroid dysfunction of patientswith
thisdisease and analyzed whether a correlation existsbet-
ween serumlevel sof thyroid-related hormonesand the my-
xoid content of theaortic media.

Methods - We measured, with standard methods, se-
rumlevels of triiodothyronine (T3), thyroxine (T4), and
thyroid stimulating hormone (TSH) in 28 patientswho un-
derwent aortic dissection and free T4in 20 of them. Thesa-
me hormones were quantified in 20 control patients mat-
ched by sex and age. Resultswere compared by using the
Mann-Whitney test. We al so measur ed the per centage of
theaortic mediaoccupied by myxoid material inthesurgi-
cal specimens of 25 of the patients with aortic dissection
and analyzed itscorrelationwith hormonelevelsby using
the Pearsontest.

Results- Inthe 20 pairsinwhichtheamount of hormo-
neswascompared, themean valuesfor T3, T4, free T4, and
THwerel.22ng/mL, 9.89meg/dL, 1.18ng/dL, and 5.45 mi-
crolU/mL in study patientsand 1.15ng/mL, 8.57mcg/dL,
1.32ng/dL, and 2.15microlU/mL incontrols. Neither these
differences nor the correlation between the percentage of
myxoid content (mean=30%) and thevaluesfor T3, T4, free
T4,and TSH (mean 1.22ng/mL, 9.44meg/dL, 1.20ng/dL, and
5.08 microlU/mL, respectively; n= 25) weresignificant.

Conclusion - Our data suggest that serumlevels of
thyroid hormones have no relation with the myxoid con-
tentintheaortic mediain casesof aortic dissection.
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Aortic dissection (dissecting aneurysm) ischaracteri-
zed by the separation of the aortic wall into 2 sheetsat the
medial layer, along thelongitudinal axisof theartery, thus
forming afdsechannd for theblood flow? (fig. 1). Itisalife-
threatening but rel atively raredisease, whoseincidencehas
been evaluated in 5-29 cases/million persons/year 2. Seve-
ral conditions are associated with it: systemic arterial hy-
pertension, the most common (70-90% of the cases);
Marfan’ ssyndrome; Hurler’ ssyndrome; and traumatism, in-
cluding surgical management of theaorta®. A small percen-
tage of patientshaveno associated conditions. The patho-
genesisof thisdiseaseremainsunclear. Although most pa-
tients with aortic dissection have systemic arterial hyper-
tension, they correspond only to avery small percentage of
peoplewiththislast condition. Weaknessof thewall ispre-
sumed to be present, but the actual factorsunderlyingit ha-
ve not been discovered 4. Histological analyses targeting
thisobjectivedescribe3mainfindingsinthemediaof aortas
with dissection: fragmentation of elasticfibers, adecrease
inthenumber of smooth musclecedlls, andanincreaseinmu-
coid, basophilic material ®, apattern frequently called
“mediocysticnecrosis’ (fig. 2). Inspiteof being morepromi-
nent in such cases, these alterations are not specificto the
dissection; they can also appear with aging, as secondary
phenomenain many aortic diseases, andin patientswith hy-
pertension but not dissection®.

Themucoid material, increasedinaortic dissections, is
one of the moreimportant components of the medial layer.
Proteoglycans, composed of aprotein coreand lateral chains
of glycosaminoglycans, afamily of long-chained sugars, or
glycosaminoglycans such as hyal uronan (hyaluronic acid)
by themsalvesarethemol ecul esthat givethetissuesthishis
tological characteristic®, dsocalled myxoid (myxos=mucus).
Thismaterial issimilar to pretibial or retroocular myxedema
present in some patientswith thyroid diseases.

Inanecropsy series’, morepathol ogic alterationswere
foundinthyroidsfrom patientswith aortic dissection than
from controlspaired by sex, age, systemicarteria hyperten-
sion, and diabetes. The authors considered that part of the
alterations(multiplenodular goiter, acinar atrophy and fi-
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Fig. 1- Macroscopica view of asegment of human aortawith the dissection; characte-
rized by theseparation of thewal | into 2 sheetsat themedial layer. A falselumeniscrested.
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Fig. 2 - Histologic section of the medial layer of an aortawith dissection, stained
with Alcian-blue to display proteoglycans; and counterstained with hematoxylin
(pink). Objective magnification: 40x; bar (lower right corner)=20mm.

brosis, thyroiditis including Hashimoto’ s disease) could
cause hypothyroidism, but thiscondition wasdocumented
with clinical and biochemical evaluationsof thyroidfunc-
tioninonly oneof their cases.

Thus, aortic dissection could occur preferentially in
personswith systemic arterial hypertension and thyroid di-
sorders. The objective of the present study wasto verify
whether patients with aortic disease have an association
with clinical or subclinical thyroid dysfunction, both by
checking therelation between mucoid contentintheaortic
mediaand serumlevel sof thyroid hormonesand by compa-
ring theselevel swith those of control patientswithout aor-
tic disease.
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Methods

Twenty-eight patients (21 mal es) who had undergone
surgical correction of aortic dissection in the ascending
aorta(dissectiontype A according tothe Stanford classifi-
cation®or typesl| or Il according to De Bakey’ sclassifica
tion °) were included in the study. Only persons who had
been operated on were selected in order to to make the
group homogenous, becausein most patientssurgery isin-
dicated as soon as possible after the diagnosisis establis-
hed, considering thelife-threatening nature of thedisease.
Ageranged from 37 to 76 years (mean 58, median 59). The
main clinical dataof these patientsarepresentedintablel.

Patientswho had undergone coronary artery revascu-
larization with aortotomy were enrolled as controls. They
werematched with theaortic dissection patientswithregard
tosex and age.

Triiodothyronine (T3), thyroxine (T4), free T4, and
thyroid stimulating hormone (TSH) werequantifiedinthe
seraof thestudy patientsand of 20 control patientsby stan-
dard methods (radi oimmunoassay, chemol uminescence, or
IRMA). In8 patients, free T4 wasnot measured.

Three-micrometer sectionsof theaortasof 25 patients,
sampled during surgery, were stained with Alcian blue (a
dyethat stainsin blueglycosaminoglycans, including tho-
sethat takepart inthe composition of proteoglycans). Toin-
crease contrast, the sectionswere counterstained with he-
matoxylin(fig. 2). Thedideswereexaminedunder aLeicami-
croscope coupled to a Quantimet image analysis system,
using a40x objective. Blueareaswere quantified by detec-
tion, and the total area of the aortic mediawas measured.
Themedial layer of each samplewas scanned perpendicu-
larly tothelong axisof theaorticwall. The quantifications
wereperformedin at least 20 screenfields. Additiond fields
wereal so measured after the 20th, until atotal length of the
mediawas completed. M ean percentage of area occupied
by myxoid material wasthen calculatedin each aorta.

SPSSfor Windows6.0wasused for thestatistical study.
Theamount of thyroid hormonein case and control groups
was compared using the Mann-Whitney rank sumtest, and
the presence of systemic arterial hypertension in these 2
groups was compared using Fisher’ sexact test. Dueto the
absence of control cases, only data of 20 patients (14 con-
cerningfree T4) wereincludedintheseanalyses. Correation
between the percentage of mucoid content and hormone
levelswas verified by the Pearson test in 25 of the study
patients becausetheaortawasnot sampledintheremaining
3cases. Testswith PES% were considered significant.

Results

Sixteen of 20 patientswith aortic dissection (80.0%)
and 10of 14 controls(71.4%; information not found about 6
of them) had systemic arteria hypertension. Therefore, the
groupswere not different concerning the proportion of hy-
pertensive patients(P=0.69).

Two of thestudy patientsand one control were known
to have thyroid disease and had been treated pharma-
cologically; oneof themhad alow level of TSH.
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Table | - Clinical features of patients with aortic dissection
Case Age Sex SAH Timeof Dissected Duration of Observations
number evolution* region dissection
1 37 F No 1 year A+D 2 months Annuloaortic ectasia
2 42 M Yes 9 months A Chronic
3 43 M Yes 1 year A+D <1day
4 43 M Yes 8 months A+D 3 days
5 45 M Yes 4 years A Chronic Gout
6 46 M Yes 5 months A 10 days Previous CABG; Hbs Ag+
7 a7 M Yes 5 months A ~2 weeks
8 51 F Yes 1 year A Chronic Previous aortic aneurysm; dyslipidemia
9 53 M Yes 11/ 3years A + (A+D) Acute / Chronic
10 55 M Yes 4 years A+D 2 days Obesity
11 57 M Yes 9/ 3 years A+A <1 day, Chronic Redissection; previous myocardid infarction
12 58 F Inc 10 months A Chronic Known thyroid illness
13 59 M Yes 6 months A+D <1 day Previous CABG
14 60 M Yes 1 year A+D Chronic Gastric adenocarcinoma
15 62 F Yes 14 years A Chronic Diabetes mellitus, obesity
16 63 F Yes 4 months A Chronic Uterine neoplasia
17 64 M Yes 35 years A Chronic Peptic ulcers
18 65 M Yes 12 years A+D (9 1 day
19 65 M Inc 11 years A+D 14 days
20 66 F Yes 12 months A Chronic Known thyroid illness; previous CABG
21 66 M Yes 6 months A+D <1 day
22 67 M No 1 year A <1day
23 67 M Yes 14 months A Chronic Annuloaortic ectasia
24 70 M Yes 2 years A+D 6 months
25 71 F Yes 10 months A <1 day Dyslipidemia
26 71 M Yes 1 year A (D <1 day Dyslipidemia; iatrogenic dissection
27 74 M No 9 months A <1 day Dyslipidemia; iatrogenic dissection
28 76 M Yes 10 months A Chronic
F - female; M - male; SAH - systemic arteria hypertension; Inc - inconclusive data concerning SAH; * - interval between surgery and serum sampling; A - ascending
aorta; D - descending aorta; § - interval between start of symptoms and surgery (chronic - more than 2 weeks) HBs Ag+ - positive serology for hepatitis B virus;
CABG - coronary artery bypass graft.

Theamountsof T3, T4, freeT4,and TSH intheserum
are shown in Table 2. Besides the 3 patients mentioned
above, hormonal alterationscompatiblewith hyperthyroi-
dism(ahighlevel of freeT4 andlow TSH) werepresentin2
study patientsand 3 controls. High TSH, suggestiveof hy-
pothyroidism, either clinical (low free T4) or subclinical
(normal free T4), wasfoundin 2 patientsin each group and
in 1 aortic dissection patientinwhomthefree T4 level was
not measured.

No significant difference was found between study
patientsand controlsconcerning hormonelevels.

Table3andfigure 3 present the percentage of areaoc-
cupied by mucoid material inthefirst group. No correlation
wasfound between the hormonelevelsand the percentage
of areaof myxoid material.

Discussion

Although controversial 1°, some evidence exists that
thyroid-disease associated deposits may not be restricted
topretibial or retroocular myxedema, but rather somehow
are generalized ™. Thus, since the decades following the
description by Gsell and Erdheininthe 1920sof anincrea
sed amount of basophilic substanceinthe aortaswith dis-
section, studieshavetried to verify apossiblerelationship
between thyroid dysfunction and this arterial disease.
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Kountz and Hempel mann *2found agreat percentage of ca-
sesof aortic dissectionin patientsundergoing thyroidecto-
my asatreatment for hypertension, but no association bet-
ween the 2 pathol ogi ¢ conditionswasfound by Burchell 2,
Morerecently, acase wasreported#inwhichaniatrogenic
dissection followed coronary angioplasty inapatient with
myxedema, but aseries®™ analyzing 48 patientswith subcli-
nical or overt hypothyroidism suggested that the outcome
after thisprocedurewasnot different fromthat in euthyroid
patients. In 1994, Rosenmann and Yarom” reported anin-
creased frequency of thyroid pathol ogiclesionsin patients
with aortic dissection, althoughwithout correlationwith ei-
ther clinical or biochemical evaluation of thyroidfunction.

On the other hand, glycosaminoglycans, composing
or not proteoglycan chains, probably givethe myxoid his-
tological aspect to both thyroid disease-related and aortic
dissection-related deposits, but the types of sugar chains
involved may bedifferent. Indicationsexist that either hya-
luronan or decorin, asmall sulfated proteoglycan, may be
linked to thyroid-related deposits %, whereasin apre-
viousstudy weanalyzed by immunohi stochemistry themu-
coid-increased areasin aortaswith dissection, and neither
decorin nor hyaluronan was marked %. Despitethisdiscre-
pancy, theactua natureof each of thesedepositsisnot fully
elucidated, and it isnot possibleto rule out that alink bet-
weenthemmight exist.

Evidence against the link between thyroid dysfunc-
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Tablell - Age, sex, presence of systemic arterial hypertension and hormone levelsin 20 patients with aortic dissection and in controls
Case Sex Age SAH T3 (ng/mL) T4 (meg/dL) Free T4 (ng/dL) TSH (microlU/mL)
AD C AD C AD C AD C AD C AD C
5 M 45 45 Y Y 1.5 1.9 11.0 9.8 1.6 1 2.3 1.4
7 M 47 49 Y Y 0.9 1.1 6.5 11.1 0.87 1.4 2.8 1
9 M 53 54 Y Y 1.4 0.8 12.1 9.0 0.9 1.4 1.4 1.9
10 M 55 55 Y Y 1.7 0.9 12.1 9.9 1.9 1.9 0.5 0.9
11 M 57 59 Y Y 1.9 1.1 11.3 12.2 1.1 2.6 1.2 0.6
12 F 58 57 | Y 1.1 1.4 7.4 8.9 - 1 22 111
13 M 59 61 Y | 0.9 0.8 8.1 8.6 0.6 1.1 6.3 05
14 M 60 63 Y Y 0.7 0.9 9.3 9.4 1.3 1.4 2.1 2.1
15 F 62 62* Y | 1.1 2.1 19.7 9.7 1.9 1.1 0.4 57
16 F 63 65 Y Y 1.66 1.1 8.9 6.1 1.2 1.1 1.4 3.7
17 M 64 64 Y | 1.6 0.9 9.3 6.9 1.2 1.2 0.8 2.6
18 M 65 65 Y N 1.6 1 18.5 8 - 1.3 1 0.9
19 M 65 65 | | 1.1 0.9 7.6 7 1.2 1.5 2.8 1.3
21 M 66 66 Y N 1.8 1.4 12.4 8 1.3 1 1.3 1
22 M 67 68 N Y 1.2 1.3 10.2 8 - 1.2 <01 0.7
23 M 67 68 Y | 0.9 1.6 9.1 9.1 - 1.4 3.1 0.5
25 F 71 71 Y | 0.6 1.1 6.7 9.8 1.2 1.3 3 0.2
26 M 71 70 Y Y 1.1 0.9 7.7 7.5 - 1.2 2 1.8
27 M 74 72 N N 0.7 0.7 <25 6.5 0.27 1 728 4.7
28 M 76 73 Y N 1 1.1 7.5 59 - 1.2 1.5 0.6
Mean 62.25 62.60 1.22 1.15 9.89 8.57 1.18 1.32 545 215
Median 63.5 645 1.1 1.1 9.2 8.75 1.2 1.2 1.75 115
Normal 08 — 20 45 - 125 08 - 19 03-45
P 0.69 0.48 0.30 0.51 0.35
SAH - systemic arterial hypertension; AD - patients with aortic dissection: C - control patients; T3 - triiodothyronine; T4 - tyrosing; TSH - thyroid stimulating
hormone; Y - yes; N - no; | - inconclusive concerning SAH; - - free T4 not measured; * - patients with known clinical thyroid disturbances. Note: for statistics
calculaions, T4 in patient 29 and TSH in patient 23 were taken as 2.4 and 0.09, respectively.

Table I11 - Thyroid hormone levels and percentage of aortic medial
layer occupied by mucoid substance

Case T3 T4 FreeT4 TSH % mucoid
(ng/ml) (meg/dl) (ng/dl)  (microUi/ml)

1 15 11.4 15 3.0 37
2 1.3 9.2 14 0.5 28
3 0.8 13.7 - 4.3 35
4 15 10.0 1.3 1.9 25
5 15 11.0 1.6 2.3 15
6 0.9 7.3 14 2.4 32
7 0.9 6.5 0.9 2.8 26
8 11 6.7 - 35 28
9 14 12.1 0.9 14 40
11 1.9 11.3 11 1.8 29
12 1.1 7.4 - 2.2 37
13 0.9 8.1 0.6 6.3 22
14 0.7 9.3 1.3 2.1 23
16 1.7 8.9 12 14 23
18 1.6 185 - 1.0 29
19 11 7.6 12 2.8 24
20 1.9 10.8 1.6 0.2 31
21 1.8 12.4 1.3 1.3 25
22 1.2 10.2 - <018 28
23 0.9 9.1 - 3.1 22
24 1.0 9.1 1.6 3.9 31
25 0.6 6.7 12 3 31
26 1.1 7.7 - 2.0 57
27 0.7 <2.5% 0.27 72.8 40
28 1.0 7.5 - 15 33
R -0.15 -0.14 -0.27 0.23

P 0.47 0.49 0.30 0.27

T3 - triiodotyronine; T4 - tirosine; TSH - thyroid stimulating hormone;
- - free T4 not measured; * - for statistical purposes, vaue was computed as
2.4; § -for gtatistical purposes, value was computed as 0.09; r - correlation
coefficients between % mucoid and each thyroid hormone levels.
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Fig. 3 - Relation between thyroid hormonelevelsand percent areaof myxoid tissuein
the aortic medial layer.

tion and aortic dissectionsindicatesthat thefirst diseaseis
more common i n women, while most cases of the arterial
illnessoccurinmen (3:1 male/femaleratio®, approximately
the same present in our study patients).

Thus, considering not only the presence of myxoid
material in both conditions, but a so the controversy con-
cerning apossi ble association betweenthem, wecarried out
thepresent study aiming to determinewhether clinically evi-
dent or subclinical thyroid dysfunction was present in pa-
tientswith aortic dissection. Only patientsinthelate, stable
postoperative period of aortic dissection were selected to
avoid biasingthefindingswith aterationsthat could bere-
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lated to critical status. In accordance with accepted crite-
ria?, thyroid function was eval uated by the serum level of
T3, T4,freeT4,andmostly TSH.

Wefound no differencesbetween patientswith aortic
dissection and controls, whichwere sel ected from patients
who were age and sex-matched to the study patients and
who had al so undergoneaortotomy (during coronary arte-
ry by-passgraft surgery). Additionally, norelationwas pre-
sent between hormonelevel sand the morphometric quanti-
fication of myxoidtissueintheaortic medial layerintheca-
sesof dissection. Therefore, our dataindicatethat serum|e-
velsof thyroid hormoneshavenoreationtoarterial disease.

Asastudy limitations, thyroid disturbances could be
secondary to ischemia caused by the aortic dissections;
nevertheless, ischemiaisnot commonly takeninto account
asasignificant factor involved in thyroid disease. On the

Arq Bras Cardiol
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other hand, some patientswerein avery late postsurgical
period (up to many years). Modificationsin thyroid func-
tion could have occurred after the dissection. These possi-
bilitieswould have greater implicationsif the results had
shown either differences between the 2 groups or that the
myxoid content wasrelated to thehormonelevels.
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