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Abstract Circumferential dissection is a rare clinical
condition of aortic dissection, which is also known as
intimo-intimal intussusception. In patients with type A
aortic dissection with intimo-intimal intussusception, dis-
ruption and prolapse of the intimal flap into the left ven-
tricle may occur and cause severe aortic regurgitation or
blockage of the coronary artery ostium. A 43-year-old man
presented with sudden dyspnea. Echocardiography
revealed severe aortic insufficiency. Acute coronary syn-
drome was also suspected, but coronary angiography
showed normal coronary arteries. After medical treatment,
elective surgery was performed. The distal aorta beyond
the circumferential dissection was intact, and only the
aortic root was dissected. The aortic valve could be pre-
served, because there was little degeneration of the cusps.
Here, we report the case of a patient who underwent suc-
cessful valve-sparing aortic root replacement for extremely
localized  aortic  dissection  with  intimo-intimal
intussusception.
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Introduction

Circumferential dissection is a rare clinical condition of
aortic dissection. Disruption and prolapse of the intimal
flap into the left ventricle may occur and cause severe
aortic insufficiency (AI) or blockage of the coronary artery
ostium, which is also known as intimo-intimal intussus-
ception [1]. Because of the critical hemodynamic state,
timely diagnosis and emergent surgery is required in most
cases, which carries a high risk. We report the case of a
patient who underwent successful valve-sparing aortic root
replacement for extremely localized aortic dissection with
intimo-intimal intussusception.

Case report

A 43-year-old man suffered from sudden dyspnea. He had
been diagnosed with Al several years earlier; however,
because he had no symptoms, no further examination was
performed. On admission to the previous hospital, elec-
trocardiography revealed ST depression and blood tests
demonstrated increased creatinine kinase (CK) and CK-
MB levels. Acute coronary syndrome (ACS) was sus-
pected, but no significant stenosis or occlusion was seen on
coronary angiography. Echocardiography revealed massive
Al hence, medical therapy was initiated. His symptoms at
arrival, which were consistent with New York Heart
Association (NYHA) class IV, showed improvement to
class I of NYHA; therefore, he was discharged from the
previous hospital and referred to our hospital at an
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outpatient basis for surgical treatment. He was hospitalized
for surgical treatment 3 weeks after discharge. The patient
had no significant family history. He had a height of
176 cm and weight of 119 kg. There was no indication of
connective tissue disease based on his family history and
bodily features.

A preoperative examination was performed, and coro-
nary computed tomography (CT) revealed a flap-like lesion
at the level of the aortic root; however, it was difficult to
diagnose whether it was an intimal flap of the aortic dis-
section or an aortic valve. The aortic root was enlarged to
50 mm. There was no dilatation or flap at the ascending
aorta (Fig. 1). Transesophageal echocardiography (TEE)
revealed a localized aortic dissection of the aortic root.
Moreover, the circumferentially dissected intimal flap was
intussuscepting into the left ventricle. The flap appeared to
be the cause of Al (Fig. 2).

Median sternotomy was performed. The ascending aorta
appeared to be unaffected, and TEE revealed no obvious
flap at the ascending aorta. Therefore, cardiopulmonary
bypass was established by cannulation of the ascending
aorta and right atrium. Because there was no need for
circulatory arrest, the ascending aorta was cross clamped
and myocardial protection was provided every 30 min with
intermittent retrograde cold blood cardioplegia. The aorta
was transected, and there was a circumferential intimal tear

just above the ST junction (Fig. 3a). The distal aorta
beyond the dissection was intact, but the proximal aorta
was circumferentially dissected, including all commissures.
They were involved in the dissection and were partially
inverted to the proximal side of the root. The dissection
ended at the level of the coronary orifices, which were
dissected but not extended to the coronary arteries. There
was no thrombus in the dissected layer. The dissected
layers in the aortic root were glued together using BioGlue
(CryoLife Inc., Kennesaw, GA, USA), which eliminated
the false lumen in the root. The non-coronary cusp (NCC)
was slightly prolapsed, but there was no fenestration or
thinning of the leaflet. There was little degeneration of the
cusps of the aortic valve; therefore, valve-sparing root
replacement with aortic valve re-implantation was planned.
A 26-mm Vascutek® Gelweave Valsalva™ Graft (Vas-
cutek, Terumo, Renfrewshire, Scotland) was used for the
reconstruction. The prolapse of NCC remained after
reconstruction; thus, two stitches of central plication were
added. The operation time was 458 min, cardiopulmonary
bypass time was 301 min, and aortic cross-clamping time
was 277 min.

The patient’s postoperative course was uneventful, and
he was discharged on postoperative day 10 (Fig. 2b).
Twenty-seven months have passed since the operation, but
there is no recurrence of Al.

Fig. 1 a Preoperative three-dimensional computed tomography shows dilated aortic root and no dissection at the ascending aorta and aortic arch.
b-e This image shows the transverse plane at the level of the white lines in a. The dissected intima is detected only at the aortic root

@ Springer



Gen Thorac Cardiovasc Surg

Fig. 2 a There was a flap-like lesion, which differed from the aortic
valve above itself at systolic phase. b Dissected intimal was
intussuscepting into the left ventricle in the diastolic phase. ¢ Intima

Fig. 3 a Intimal was
circumferentially dissected,
which included the commissure.
b Postoperative CT showed a
successful valve-sparing root
replacement and an intact
remaining aorta, which had no
dissection

was completely circumferentially dissected. d There was a massive
Al, and the circumferentially dissected intima seemed to be the cause
of Al
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Discussion

Intimo-intimal intussusception was first described by
Hufnagel and Conrad in 1962 [1]. Several reports have
been published, but it remains to be a rare condition. A
circumferentially dissected intimal flap of the ascending
aorta may prolapse either distally into the aortic arch or
proximally into the left ventricle. The flap can obstruct the
aortic arch vessels, which may cause cerebral malperfusion
or massive Al or may obstruct the ostium of the coronary
arteries, which may cause coronary malperfusion.

As reported by most case reports, diagnosing this very
rare condition is difficult. The presenting symptoms are
similar to those of ACS, with sudden onset of chest pain and
dyspnea. Coronary angiography may be difficult because of
the flap obstructing the ostium of the coronary arteries.
Angiography provides important information for diagnosing
aortic dissection; however, it is not sufficiently accurate for
differentiating the flap from the aortic valve. CT is reliable
for detecting aortic dissection, but in the present case, the
dissection area was too limited to be diagnosed by ordinary
CT. ECG gated coronary CT could detect the dissection and
separate the intimal flap from the aortic valve at the aortic
root. TEE is considered to be the most practical and reliable
technique for diagnosing intimo-intimal intussusception.
Dissection in the ascending aorta presents an unusual
echocardiographic appearance, with a thick flap intussus-
cepting into the left ventricle [2]. As these examinations
may not be routinely performed preoperatively, sudden
onset of chest pain, and normal left ventricular wall motion
or normal coronary arteries with elevated CK-MB levels
would help reaching diagnosis.

Surgical treatment comprises the reduction of the intimo-
intimal intussusception by returning the dissected intima into
the ascending aorta. Al can be controlled by resuspension of
the aortic valve [3, 4]. However, in some cases, the aortic
valve cannot be preserved because of its damaged structure
after reducing the intussuscepted dissection flap from the left
ventricle. The main issue is whether the completely dissected
aortic root should be left as is or replaced. Given that the aortic
valve was anatomically normal and the aortic root was not
dilated, a supracoronary ascending aortic replacement could
have been performed. In most type A aortic dissections, the
aortic root is involved in the dissection, but mostly, a part of
the circumference is dissected. Supracoronary ascending
aortic replacement could be performed in these cases but notin
completely circumferentially dissected cases that include the
coronary ostium. Nishida et al. stated their indications for
aortic root operation for acute type A aortic dissection as an
intimal tear in the aortic root, extensive involvement of
coronary arteries, rupture of the aortic root, and an aortic root
diameter of >45 mm. Among patients who did not undergo
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aortic root operation, dissection of more than two sinuses of
Valsalva was an independent predictor of a late aortic root
event [5]. Moreover, Tarik Kiziltan stated that if the aortic
circle around the coronary ostia is extensively involved in the
dissection process, a supracoronary ascending aortic
replacement would be a less than satisfactory procedure [6]. In
the present case, the aortic root was not only circumferentially
dissected but also dilated to 50 mm; therefore, there was no
doubt for replacing the aortic root. However, we would con-
sider the same procedure for young, low-risk patients even if
the aortic root was not dilated to prevent late aortic root events.

In cases of intimo-intimal intussusception, the com-
missures are dissected in most cases; therefore, firmly
fixing the commissure would be the technical key. The
dissected commissure should be precisely and firmly
attached to the graft. We used several pledgeted sutures for
this purpose. The use of BioGlue might be unnecessary for
valve-sparing root replacement, but we routinely use Bio-
Glue to obliterate the false lumen in all cases with root
dissection. This helps in the assessment of the aortic valve
and makes it easy to trim and attach the aorta or coronary
buttons. We measured the size of the diameter of the
annulus with TEE and CT scan and selected the graft that
was 3 mm larger than the size of the annulus.

Conclusion

Intimo-intimal intussusception is a rare but critical condi-
tion; therefore, physicians should be aware that such dis-
section can cause a hemodynamic collapse and necessitate
surgery. Moreover, in this case, the range of the dissection
was extremely localized at the aortic root; therefore, we
could perform graft replacement without circulatory arrest.

It would depend on whether the aortic root is dilated, but
the aortic valve is anatomically normal in most cases of
acute aortic dissection, and can be preserved. Valve-spar-
ing aortic root replacement can be considered, especially
for young patients.
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