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Pseudocoaretation, Kinking or Buckling
of the Aorta

By PETER T. SMYTH, M.D., AND JESSE E. EDWARDS, M.D.

SUMMARY
Pseudocoarctation, buckling, and kinking of the aorta are terms used to describe a

roentgenologic deformity of the aorta similar to that in classical coarctation but in
which no obstruction is demonstrable. It is probable that the first three terms used
are synonyms for subelinical coarctation. In this state, the lesion of classical coarctation
of the aorta is present and the two show the same associated anomalies.

T HE TERM pseudocoarctation has vary-
ing connotations. To Dotter and Stein-

berg,' who introduced the term in 1952, it was
intended to signify the same lesion as in
classical coarctation yielding the same radio-
logic picture but with little or no obstruction.
Others have implied that the state was
different fundamentally from coarctation, rep-
resenting a long aorta which was "kinked" or
"buckled."2

In order to determine whether there is a
fundamental difference between coarctation
with mild or no obstruction and kinked or
buckled aorta, it is proper first to define the
lesion of classical coarctation and then to
determine whether or not this lesion is present
in cases which may be called kinked aorta.
Over a century ago, in 1841, Craigie3

described several cases with varying degrees
of localized obstruction of the aorta at the
junction of the arch and its descending
portions. Regarding the gross appearance of
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the aorta at the involved site, his description
of one of the cases is particularly significant.
He stated, "At the ductus arteriosus the aorta
exhibited a constriction similar to that which
would occur if a sharp body had been pressed
upon its upper surface until it had diminished
the caliber of the lumen by one-half."

In 1948, one of us (J.E.E.) and others4
reported on the anatomic features of classic
coarctation. The basic lesion is represented by
a localized ridgelike thickening of the aortic
wall, usually lying at the junction of the arch
and descending aorta. The ridge involves the
superior, posterior, and anterior aspects of the
aorta, while the lower wall, that into which the
ductus arteriosus or ligamentum arteriosum
inserts, is not involved. Grossly, the ridge
projects into the lumen causing it to be
narrow, eccentric, and to lie near the lower
wall of the aorta (fig. la). The outer wall of
the aorta shows a sharp concavity along the
superior wall which corresponds with the
position of the ridge and the site at which "a
sharp body had been pressed," according to
Craigie (fig. lb). Histologically, the ridge is
composed of medial tissue (fig. 2).
Although the term coarctation was original-

ly intended to indicate constriction of the
aorta, it now may be viewed in a broader
sense; that is, that the lesion of coarctation has
certain features and in its presence the degree
of aortic obstruction may vary.
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Figure 1

Classical coarctation of the aorta. (a) Interior of aorta viewed fromk front. Corresponding
with the indentation in the superior wall is a ridge (between arrows) which protrudes into
the lumen cauising the latter to be narrowed. (b) Aorta viewed from behind. At the junctionI
of the arch and descending portions is a characteristic shar) indentation (point of arrotw) in
the suiperior aspect of the vessel.

Figure 2

Photornicrographs in classical coarctation of aorta. (a) Superior wall of aorta from the case
shown in figure 1. The ridgelike protrusion (R.) is composed of medial tissue which projects
into the lumen. Elastic tissue stain X 6.5. (b) Surgically resected segment of coarctation of
aorta viewed from front. Slightly proximal to the junction of the ligamentum arteriosum
(Lig. Art.) with the aorta is a ridge (R.) involving the superior aspect of the vessel. The
latter protrudes into the lumen (L.) and causes it to be narrow and eccentric. Elastic tissue
stain X 8.
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I
Figure 3

Roenltgenogr^atm7s each showinig the "3 sign" of coarctation. (a) From a case of classical
coarctation. Notchinlg of the ribs is an associated finding. (b) From a case in which tno
demonstrable obstruction of the aorta was evident, the case being an example of kinked
aor.ta or pseudocoarctation. Notchinig of ribs is absent.

The indentation of the superior aspect of
the aorta, coupled with wide segments proxi-
mally and distally, yields the roentgenographic
picture of the "3 sign" seen in classic
coarctation (fig. 3a). The aortic deformity
may suggest a thoracic tumor rather than a
vascular anomaly.5- Notching of the ribs,
which may be a companion sign of classical
coaretation, represenits the effects of collateral
circulation incident to significant aortic ob-
struction.

There are cases with the same roentgeno-
graphic appearance of the aorta as in classical
coaretation but which show neither measur-
able aortic obstruction nor notching of the
ribs. Such cases bring up the diagnosis of
pseudocoaretation or buckling of the aorta
(figs. 3b and 4) as well as thoracic tumor.
Since the hazards of aortic obstruction are

absent, pathologic material from such cases is
scanity; nevertheless, some is available.

In 1962, Hagstrom and Steinberg6 indicated
that pseudocoarctation is a subelinical form of
coarctation. The fact that the lesion of
Cir(ulation. Volunme XLVJ. November 1972

coaretation is variable in the degree of
narrowving it causes is supported by the
observations of Hamilton anid Abbott.7 ' In
1928, these authors graded coaretation in
three categories: atresia; extreme, lumen less
than 5 mm; and moderate, lumen greater than
5 mm.

In our experience, cases with the clinical
definition of pseudocoaretation or kinked
aorta qualitatively show the aortic lesion of
coaretation (fig. 5). At the junction of the
arch and ascending aorta, the external aspect
of the superior aspect of the vessel shows a
localized convexity.

Internally and corresponiding with the
position of the indentation involving the
superior aspect is a shallow ridge (fig. 5c).
The ridge becomes more shallow as it arches
onto the anterior and posterior walls of the
aorta. It does not involve the inferior wall.
The effect of the shallow ridge upon the aortic
chainnel is slight.

Histologic examination of the aortic wall at
the level of the ridge shows a foctus of medial
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Figure 4
Aortogranms in p)send(locoa;ictation or kinked aorta. (a) Frontal vietw. (b) Lateral victw . AX
indentation in the sp)erior siall of the aorta is present fuist distal to the origin of the left
suibelavianz arteryl (L.S.). The proximtial aorta is tortuiotis, as is the aorta distal to the indenttationi.
Pathologic specimen shown in figuire 5. Bicuspid aortic valve weas associated in this case.

thickening qualitatively like that in classic
coarctation of the aorta (fig. 5d). It may be
the case that poststenotic dilatation of the
aorta is an additive factor in yieldinig the
classic roentgenographic shadow.

Accepting that there is a variant of
coarctation that may be termed pseudocoare-
tation, Edmunds and associates'l stated that
pseudocoarctation must be distinguished from
kinking or buckling. They considered kinking
or buickling of the aorta differelnt from
pseudocoaretation but did not define the
difference. It is possible that simple elongation
of the aorta may yield a picture of bucklinig
which, in turn, may be conifused with
pseudocoaretation. While we cannot deniy this
categorically, we have not been able to
confirm such a claim.

It is therefore our opinion that pseudocoare-
tation, on one hand, and so-called kinkinog or
buckling of the aorta, on the other, are terms
for the same lesion. To our knowledge, there

has not as yet been presented a pathologic
description in cases with the roentgenographic
picture unider discussion in which the basic
lesion is not that of coaretation. Until such a
conidition is met, we believe that cases
designated as pseudocoaretation are not diff-
erent from those chosen to be called kinking
or buckling.

Supportinig evidence for the concept that
pseudocoaretation or buckling is a minor
degree of classical coaretation comcs from the
fact that the two conditions share the same
associated anomalies such as congenital Iicus-
pid valve, patent ductus arteriosus, and
subaortic stenosis. 1012
With the foregoing in minid, it seems

appropriate to make the following generaliza-
tions. The aorta may be the site of a medial
deformity which may be called the lesion of
coarctation. From case to case, this lesion may
cause either no obstruction or degrees of
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Figure 5

Pathologic specimen fromi case of pseudocoarctation of which the aortogranm is shown in
fignre 4. (a) The thoracic aorta viewed from front. Immediately distal to the origin of
the left subclavian artery (L.S.) is an indentation in the superior aspect of the aortic wall.
This lies distal to the ligamnentnim arteiiosum (Lig. Art.); the latter is shotwn arising from
the pulmonary artery systemTi (P.A.). (b) Aorta, pulmonary arterial bifurcation, and ligamentum
arteriosum (Lig. Art.) viewced from behind. The left stubclavian artery (L.S.) lies just proximal
to ain indentation (arrow) in7 the superior aspect of the aorta. The left common carotid (L.C.)
anid innondinate (I.A.) arteries are relatively distant from the left subclavian artery and from
eachl other, suiggesting atn increased length to the aorta. (c) Interior of aorta viewed from
front. Just distal to the insertion of thce ligamentum arteriosum (Lig. Art.) and immediately
distal to the origin of the left subclavian artery (L.S.) the superior aspect of the aorta shows
a ridge (betwecn arrows) wvhich becomes less evident as it arches toward the insertion of the
ligarn7entuinm arteriosim. (d) Photomicrograph of the superior wall of the aorta at level
between arrows. Characteristic deformity of the aortic wall in7 which a ridge (R.) is formed
byi medial tissue. The pictuire is similar to that in classic coarctation as shown in figure 2.
Elastic tissuie stain X 12.

Circulatzon, Volume XLVI, November 1972

1031

e*Jtj< by guest on July 19, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


SMYTH, EDWARDS

obstruction varying from mild to severe. Al-
though terms like pseudocoarctation, kinking,
or buckling are convenient, one might consider
that there is a range of degrees of obstruction
among subjects with the basic lesion. One
could therefore classify cases of coarctation as
showing no, mild, moderate, or severe degrees
of aortic obstruction. Otherwise, confusion
will reign in the area of mild degrees of
coarctation with respect to its pathology and
associated anomalies.

References

1. DOTTER CT, STEINBERG I: Angiocardiography in
congenital heart disease. Amer J Med 12: 219,
1952

2. BRUWER AJ, BURCHELL HB: Kinking of aortic
arch (pseudocoaretation, subelinical coarcta-
tion). JAMA 162: 1445, 1956

3. CRAIGIE D: Instance of obliteration of the aorta
beyond the arch, illustrated by similar cases
and observations. Edin Med Surg J 56: 427,
1841

4. EDWARDS JE, CHRISTENSEN DA, CLAGETT OT,
McDONALD JR: Pathologic considerations in
coarctation of the aorta. Proc Mayo Clin 23:
324, 1948

5. SOUDERS CR, PEARSON CM, ADAMS DH: An
aortic deformity simulating mediastinal tumor:

A subelinical form of coarctation. Dis Chest
20: 35, 1951

6. HAGSTROM JWC, STEINBERG I: Pathologic lesion
in pseudocoarctation of the aorta. Circulation
26: 726, 1962

7. HAMILTON WF, ABBOTT ME: Coarctation of the
aorta of the adult type: I. Complete oblitera-
tion of the descending arch at insertion of the
ductus in a boy of 14; bicuspid aortic valve;
impending rupture of the aorta; cerebral
death. Amer Heart J 3: 381, 1928

8. ABBOTT ME: Coarctation of the aorta of the
adult type: II. A statistical study and historical
retrospect of 200 recorded cases with autopsy,
of stenosis or obliteration of the descending
arch in subjects above the age of 2 years. Amer
Heart J 3: 572, 1928

9. EDMUNDS LH JR, MCCLENATHAN JE, HUFNAGEL
CA: Subclinical coarctation of the aorta. Ann
Surg 156: 180, 1962

10. STEINBERG I, ENGLE MA, HOLSWADE GR,
HAGSTROM JWC: Pseudocoarctation of the
aorta associated with congenital heart disease:
Report of ten cases. Amer J Roentgen 106:
1, 1969

11. LAjos TZ, MECKSTROTH CV, KLASSEN KP,
SHERMAN NJ: Pseudocoarctation of the aorta:
A variant or an entity? Chest 58: 571, 1970

12. BECKER AE, BECKER MJ, EDWARDS JE: Anoma-
lies associated with coarctation of the aorta:
Particular reference to infancy. Circulation 41:
1067, 1970

Circulation, Volume XLVI, November 1972

1032

 by guest on July 19, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


PETER T. SMYTH and JESSE E. EDWARDS
Pseudocoarctation, Kinking or Buckling of the Aorta

Print ISSN: 0009-7322. Online ISSN: 1524-4539 
Copyright © 1972 American Heart Association, Inc. All rights reserved.

75231
is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TXCirculation 

doi: 10.1161/01.CIR.46.5.1027
1972;46:1027-1032Circulation. 

 http://circ.ahajournals.org/content/46/5/1027
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

  
 http://circ.ahajournals.org//subscriptions/

is online at: Circulation  Information about subscribing to Subscriptions:
  

 http://www.lww.com/reprints
 Information about reprints can be found online at: Reprints:

  
document. Permissions and Rights Question and Answer 

of the Web page under Services. Further information about this process is available in the
which permission is being requested is located, click Request Permissions in the middle column
Clearance Center, not the Editorial Office. Once the online version of the published article for 

 can be obtained via RightsLink, a service of the CopyrightCirculationoriginally published in
 Requests for permissions to reproduce figures, tables, or portions of articlesPermissions:

 by guest on July 19, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/content/46/5/1027
http://www.ahajournals.org/site/rights/
http://www.lww.com/reprints
http://circ.ahajournals.org//subscriptions/
http://circ.ahajournals.org/



